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Permit Requirements
The General Permit for Discharges from Small Municipal Separate Storm Contact
Sewer Systems (MSg4s), UPDES Permit No.UTRogoooo (Permit), was Jeanne Riley
reissued effective March 1, 2016. Permit Part 4.2.5.3.4, Long-Term Storm Storm Water
Water Management in New Development and Redevelopment (Post- 5

; : (801) 536-4369

Construction Storm Water Management) requires new development or
redevelopment projects that disturb greater than or equal to one acre, Email: jriley@utah.gov

including projects less than one acre that are part of a larger common plan of
development or sale to manage rainfall on-site, and prevent the off-site
discharge of the precipitation from all rainfall events less than or equal to the
goth percentile rainfall event. This requirement is to be implemented within
180 days from the effective date of this Permit (i.e., September 1, 2016). This
permit requirement is to be accomplished through the use of Low Impact
Development (LID) and Green Infrastructure (GI) practices that are designed,
constructed, and maintained to infiltrate, evapotranspire and/or harvest and
reuse rainwater.

90" Percentile Rainfull Depth

The goth percentile rainfall depth represents the depth of rainfall which is not LID in Spanish Fork:
exceeded in 9o percent of all runoff producing rainfall events within the time vegetated swale with underground
Infiltration gallery

period analyzed. In other words, 90 percent of the rainfall storm events that
produce runoff will be less than or equal to this depth. The majority of Utah
MS4s have a goth percentile rainfall depth of between 0.6 — 0.7 inches. The
rainfall depth corresponds directly to rainfall volume (not the same as runoff
volume) when applied over an area. For example a 9ot percentile rainfall depth of 0.65 inches applied over a 10-acre
site equates to approximately 0.5 acre-feet or 875 cubic yards.

Precipitation Data for Utah

NOAA NCDC weather stations report snowfall events in millimeters (mm) and precipitation events (including melted
snow) in tenths of mm. For days with recorded snowfall, the snow-water equivalency is included in the precipitation
column. First convert the data to inches. Then sort the precipitation data from low to high and eliminate events less
than 0.1 inch, because they do not generally result in any measurable runoff due to absorption, interception and
evaporation. Then eliminate days with recorded snowfall as snowfall does not immediately produce runoff. Once the
data has been truncated, utilize the PERCENTILE function (k= 0.9) to calculate the 9ot percentile value of the data.
To develop a frequency curve which depicts the percentile of rainfall events greater than or equal to a given rainfall
depth, either 1.) assign a rank to each of the precipitation values and calculate the exceedance probability percentile
for each value, or 2.) calculate several percentiles utilizing the PERCENTILE function (k = 0.1, 0.2....0.8, 0.85, 0.9,
0.95, etc). Graph precipitation depth (inches) vs. Exceedance Probability Percentile (See Orem Example below).
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Rainfall Frequency for Orem WWTP
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Steps for Calculation of got! Percentile Rainfall Depth

Obtain long-term daily rainfall data.

Sort data low to high.

Edit out snowfall and small events (<0.1inch).

Use the Excel PERCENTILE function to calculate the goth percentile
rainfall depth.

L=l

Summary
Retaining rainfall events equal to or less than the goth percentile rainfall event reduces the runoff from smaller

frequently occurring storms, which account for the majority of the annual precipitation volume. Determination of
the goth percentile rainfall depth allows for calculation of a water quality volume for which designers can choose
LID/GI techniques to infiltrate, evapotranspire and/or harvest and reuse the runoff generated. The goth percentile
depth is commonly recognized to maximize the cost of controls and water quality benefits, as graphically portrayed
by the upward inflection of the curve. This criteria also incentivizes limitation of impervious areas and promotion of

LID/GL

References

Urban Stormwater Retrofit Practices Manual No. 3. Center for Watershed Protection. August 2007.

Technical Guidance on Implementing the Stormwater Runoff Requlrements for Federal Progects under Section 438
of the Energy Independence and Security Act. USEPA. December, 2009.
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BMP: BMP Inspection and Maintenance

OFOKKDOR X

OBJECTIVES

Manufacturing

Material Handling
Vehicle Maintenance
Construction
Commercial Activities
Roadways

Waste Containment
Housekeeping Practices

DESCRIPTION:

To maintain the effectiveness of post-construction storm water control best
management practices (BMPs), regulation inspection of control measures is
essential. Inspection and maintenance can be categorized into two groups —
expected routine maintenance and nonroutine (repair) maintenance.

WEBER COUNTY

APPROACH:

| 2

Curging can be used at all industrial facilities. It is particularly useful in
areas where liquid materials are transferred and as a stormwater runoff
control.

ENGINEERING DEPARTMENT
2380 Washington Blvd., Suite 240

Ogden, UT 84401
(801) 399-8374

TARGETED POLLUTANTS

OxE OXRONRKOIMX

Sediment

Nutrients

Heavy Metals

Toxic Materials

Oxygen Demanding Substance
Oil & Grease

Floatable Materials

Bacteria & Viruses

High Impact
Medium Impact
Low or Unknown Impact

» As with diking, common materials for curbing include earth, concrete,
synthetic materials, metal, or other impenetrable materials. Asphalt is also a
common material used to curbing. For maximum efficiency, spilled materials
should be removed immediately, to allow spaced for future spills.

» Curbs should have pumping systems, instead of drainage systems, for f
collecting spilled materials.

» Curb systems should be maintained through curb repair (patching and
replacement).

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

LIMITATIONS:

» Curbing is not effective for holding large spills.

» May require more maintenance than diking.

MAINTENANCE: .

» Inspection should be conducted before and after storm events. -

Oxm OXX &

IMPLEMENTATION
REQUIREMENTS

Capital Costs
O&M Costs
Maintenance
Training

High
Medium
Low




BMP: Contractor Certification & Inspector Training

OBJECTIVES

Manufacturing

Material Handling
Vehicle Maintenance
Construction
Commercial Activities
Roadways

Waste Containment
Housekeeping Practices

ONOORORDO

Construction reviewers periodically inspect
construction sites to ensure that contractors
have installed and maintained their erosion and
sediment controls properly {Source: University
of Connecticut Cooperative Extension Sy stem,
2000)

Municipalities can estahli_sh trainingi programs
to educate contractors ahout erosion and
sediment control practices

DESCRIPTION:

One of the most important factors determining whether or not erosion and sediment
controls will be properly installed and maintained on a construction site is the
knowledge and experience of the contractor. Many communities require certification

for key on-site employees who are responsible for implementing the ESC plan. Several
states have contractor certification programs. The State of Delaware requires that at

least one person on any construction project be formally certified. The Delaware ENGINEERING DEPARTMENT
program requires certification for any foreman or superintendent who is in charge of 2380 Washington Blvd., Suite 240
onsite clearing and land-disturbing activities for sediment and runoff control associated Ogden, UT 84401

with a construction project. (801) ,399-8374
APPLICATION:

» Training and certification will help to ensure that the plans are properly
implemented and that best management practices are properly installed and
maintained.

s ™

» Inspector training programs are appropriate for municipalities with limited

funding and resources for ESC program implementation. TARGETED POLLUTANTS
» Contractor certification can be accomplished through municipally sponsored B Sediment

training courses, or more informally, municipalities can hold mandatory pre- B Nutrients

construction or pre-wintering meetings and conduct regular and final O Heavy Metals

inspection visits to transfer information to contractors (Brown and Caraco, B Toxic Materials

1997). O Oxygen Demanding Substance
» To implement an inspector training program, the governing agency would B Oil & Grease

need to establish a certification course with periodic recertification, review B Floatable Materials

reports submitted by private inspectors, conduct spot checks for accuracy, O Bacteria & Viruses

and institute fines or other penalties for noncompliance. B High Impact
» Curb systems should be maintained through curb repair (patching and Medium Impact

replacement). O Low or Unknown Impact

» To minimize the amount of spilled material tracked outside of the area by \.
personnel, grade within the curbing to direct the spilled materials to a down-

slope side of the curbing, thus keeping the spilled materials away from ( )
personnel and equipment. Grading will also facilitate clean-up. IMPLEMENTATION
LIMITATIONS: REQUIREMENTS
» Contractor certification and inspector training programs require a substantial )
amount of effort on the part of the municipality or regulatory agency. W Capital Costs
» They need to develop curricula for training courses, dedicate staff to teach n O&_M Costs
courses, and maintain a report review and site inspection staff to ensure that Maintenance
both contractors and inspectors are fulfilling their obligations and complying 0 Training
with the ESC program. .
B High
E Medium
O Low
N vy




Erosion Control Plan

OBJECTIVES

Manufacturing

Material Handling
Vehicle Maintenance
Construction
Commercial Activities
Roadways

Waste Containment
Housekeeping Practices

OOEOmOO0O
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2 ﬁ'rﬁ""r;-.ﬁr-?
Diversion dikes can be used to contain storm
water onsite

DESCRIPTION:

Erosion and sediment control are generally two of the biggest problems on
construction sites. Erosion control measures must be taken during a construction
project. An Erosion Control Plan will be submitted and approved before work can

begin on the project. An Erosion Conftrol Plan describes what erosion control BMPs will
be implemented, when and where, during the project. Erosion and sediment control

measures should be installed before other construction activities begin. ENGINEERING DEPARTMENT
. 2380 Washington Blvd., Suite 240

APPLICATION: Ogden, UT 84401

» Create a list of possible erosion control BMPs that could be implemented in any (801) 399-8374

given project.

» Require submittal of erosion & sediment control plans for projects that are on 1
acre and larger sites.
» Develop a review checklist for plan review personnel.
» Provide the review checklist to contractors/developers so they know what is - ~\
expe_cteq. ] TARGETED POLLUTANTS
» Provide inspectors with a copy of the approved plans. .
Check to make sure erosion control measures are properly installed before u Sedl_ment
beginning other construction activities. Nutrients
O Heavy Metals
LIMITATIONS: O Toxic Materials
O Oxygen Demanding Substance
» Must be enforced to be affective. O Oil & Grease
»  Sometimes site conditions are different than planned on and the plans have O Floatable Materials
to be modified. O Bacteria & Viruses
» The erosion control measures have to be maintained. ]
» The BMPs have to be installed early on in the project. B High Impact
» The BMPs have to be removed after the threat of erosion is no longer Medium Impact
O Low or Unknown Impact
present. \
' ™y
IMPLEMENTATION
REQUIREMENTS
X Capital Costs
X O&M Costs
O Maintenance
Training
W High
® Medium
O Low
o v




Education Materials
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OBJECTIVES

Manufacturing
Material Handling
Vehicle Maintenance
Construction
Commercial Activities
Roadways

Waste Containment

DESCRIPTION:

Educational Materials to present information to the public on storm water issues and
water quality awareness is an integral part of any storm water education program.
Providing storm water education by sending out information with bills, newsletters, or
presented aft city activities, in city offices, schools, and fair booths, exposes the message
to a wide variety of people, if not city-wide. Topics can include Water conservation,
proper lawn and garden care, and proper disposal of hazardous household wastes.
Many educational materials can be used for city personnel, confractors as well as
homeowners or businesses.

APPLICATION:

» Building a strong relationship with citizens is the most important step in
getting storm water education city-wide.

» Educational materials can be tailored to all different age groups and
technical background.

» Should make people aware of the potential impacts of hazardous household
materials on water quality and inform residents of ways to properly store,
handle, and dispose of the chemicals

» Water usage in the home can easily be reduced by 15 to 20 percent—
without major discomfort—by implementing a program to conserve water in
the home.

» Lawn and garden activities can result in contamination of storm water
through pesticide, soil, and fertilizer runoff. Proper landscape management,
however, can effectively reduce water use and contaminant runoff and
enhance the aesthetics of a property.

LIMITATIONS:

» Not everyone will actually read or incorporate the information into their lives.
» Budgets need to have sufficient funds to obtain educational materials and
their distribution.

MAINTENANCE:

» Programs and educational materials can be re-used, but they must be
presented on a continual basis.

X X X & X X X X

Housekeeping Practices

WEBER COUNTY

ENGINEERING DEPARTMENT

2380 Washington Blvd., Suite 240
Ogden, UT 84401
(801) 399-8374

TARGETED POLLUTANTS

Sediment

Nutrients

Heavy Metals

Toxic Materials

Oxygen Demanding Substance
Oil & Grease

Floatable Materials

Bacteria & Viruses

High Impact
Medium Impact
Low or Unknown Impact

OxE EEEEEEEN

IMPLEMENTATION
REQUIREMENTS

Capital Costs
O&M Costs
Maintenance
Training

High
Medium

Oxm OO0

Low




: Housekeeping Practices

DESCRIPTION:

Promote efficient and safe housekeeping practices (storage, use, and cleanup)
when handling potentially harmful materials such as fertilizers, pesticides,
cleaning solutions, paint products, automotive products, and swimming pool
chemicals.

APPROACH:

» Pattern a new program after the many established programs from
municipalities around the country. Integrate this best management practice
as much as possible with existing programs at your municipality.

» This BMP has two key audiences: municipal employees and the general
public.

» For the general public, municipalities should establish a public education
program that provides information on such items as storm water pollution
and beneficial effects of proper disposal on water quality; reading product
labels; safer alternative products; safe storage, handling, and disposal of
hazardous products; list of local agencies; and emergency phone numbers.
The programs listed below have provided this information through brochures
or booklets that are available at a variety of locations including municipal
offices, household hazardous waste collection events or facilities, and public
information fairs.

Municipal facilities should develop controls on the application of pesticides,
herbicides, and fertilizers in public right-of-ways and at municipal facilities.
Controls may include:

» List of approved pesticides and selected uses.

» Product and application information for users.

» Equipment use and maintenance procedures.

» Record keeping and public notice procedures.

LIMITATIONS:
» There are no major limitations to this best management practice.

OBJECTIVES

New Development
Residential
Commercial Activities
Industrial Activities
Municipal Facilities
lllegal Discharges

OxOO0ORO

WEBER COUNTY

ENGINEERING DEPARTMENT

2380 Washington Blvd., Suite 240
Ogden, UT 84401
(801) 399-8374

s ~\

TARGETED POLLUTANTS

Sediment

Nutrients

Heavy Metals

Toxic Materials

Oxygen Demanding Substance
Oil & Grease

Floatable Materials

Bacteria & Viruses

High Impact
Medium Impact
Low or Unknown Impact

OEm OOEEECOEN

IMPLEMENTATION
REQUIREMENTS

Capital Costs
O&M Costs
Regulatory
Training
Staffing
Administrative

High
Medium

OxE OEEOXRO

Low




BMP: Infrastructure Planning

O0OEEEOOO

DESCRIPTION:

This practice requires changes in the regional growth planning process to contain
sprawl development. Sprawl development is the expansion of low-density
development into previously undeveloped land. The American Farmland Trust has
estimated that the United States is losing about 50 acres an hour to suburban and
exurban development (Longman, 1998). This sprawl development requires local
governments to extend public services to new residential communities whose tax
payments often do not cover the cost of providing those services. For example, in
Prince William County, Virginia, officials have estimated that the costs providing
services to new residential homes exceeds what is brought in from taxes and other
fees by $1,600 per home (Shear and Casey, 1996).

Infrastructure planning makes wise decisions to locate public services — water,
sewer, roads, schools, and emergency services — in the suburban fringe and direct
new growth into previously developed areas, discouraging.

Low-density development, Generally, this is done by drawing a boundary or envelope
around a community, beyond which major public infrastructure investments are
discouraged or not subsidized. Meanwhile, economic and other incentives are
provided within the boundary to encourage growth in existing neighborhoods.

APPROACH:

» Sprawl development negatively impacts water quality in several ways. The
most significant impact comes from the increase in impervious cover that is
associated with sprawl growth. In addition to rooftop impervious area from
new development, extension of road systems and additions of paved
surface from driveways create an overall increase in imperviousness

» Urban Growth Boundaries. This planning tool establishes a dividing line that
defines where a growth limit is to occur and where agricultural or rural land
is to be preserved. Often, an urban services area is included in this
boundary that creates a zone where public services will not be extended.

» InfillCommunity Redevelopment. This practice encourages new
development in unused or underutilized land in existing urban areas.
Communities may offer tax breaks or other economic incentives to
developers to promote the redevelopment of properties that are vacant or
damaged.

LIMITATIONS:

» Intense development of existing ares can create a new set of challenges for
storm water program managers. Storm water management solutions are
often more difficult and comples in ultra-urban ares than in suburban areas

» Infrastructrue planning is often done on a regional scale and requires a
cooperateive effort between all the communities within a given region in
order to be successful.

Manufacturing

Material Handling
Vehicle Maintenance
Construction
Commercial Activities
Roadways

Waste Containment
Housekeeping Practices

OBJECTIVES

WEBER COUNTY

ENGINEERING DEPARTMENT
2380 Washington Blvd., Suite 240

Ogden, UT 84401
(801) 399-8374

TARGETED POLLUTANTS

Sediment

Nutrients

Heavy Metals

Toxic Materials

Oxygen Demanding Substance
Oil & Grease

Floatable Materials
Bacteria & Viruses

High Impact
Medium Impact

OxE OOO0O0O0OO0O0O&

towortnknmowmtmpact
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IMPLEMENTATION

Capital Costs
O&M Costs
Maintenance
Training

High
Medium

REQUIREMENTS

Low




BMP: Landscape & Irrigation Plan

OBJECTIVES

Manufacturing

Material Handling
Vehicle Maintenance
Construction
Commercial Activities
Roadways

Waste Containment
Housekeeping Practices

HOOEEOON

DESCRIPTION:

All developers are required to submit a landscape and irrigation plan for their
developments. Lawn and garden activities can result in contamination of storm water
through pesticide, soil, and fertilizer runoff. Proper landscape management, however,
can effectively reduce water use and contaminant runoff as well as enhance the
aesthetics of a property.

APPLICATION:

> Develop landscape and irrigation plan preparation guidelines.

> Require a landscape and irrigation plan for each new commercial development.

> Educate local developers on how to create effective landscape and irrigation
plans for their new developments.

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

> Check all new irrigation plans to ensure that there will be no overspray onto
impervious surfaces and that the irrigation water will be contained on site.

> Uniform coverage for sprinkler systems should be checked to help minimize over

watering.

LIMITATIONS:

> More time and effort will be required of the municipal staff to review new
development plans.
> Some communities do note have the expertise to complete proper reviews in-
house.

MAINTENANCE:

> Programs and educational materials can be repeatedly sent out or emphasized.
Extension service continues to research and provide current data.

WEBER COUNTY

ENGINEERING DEPARTMENT

2380 Washington Blvd., Suite 240
Ogden, UT 84401
(801) 399-8374

TARGETED POLLUTANTS

Sediment

Nutrients

Heavy Metals

Toxic Materials

Oxygen Demanding Substance
Oil & Grease

Floatable Materials

Bacteria & Viruses

High Impact
Medium Impact
Low or Unknown Impact
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IMPLEMENTATION
REQUIREMENTS

Capital Costs
O&M Costs
Maintenance
Staffing

& O &

High
Medium
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Low




BMP: Ordinance Development

OBJECTIVES

Manufacturing

Material Handling
Vehicle Maintenance
Construction
Commercial Activities
Roadways

Waste Containment
Housekeeping Practices

X X X & X X X X

DESCRIPTION:

By locating and correcting illegal dumping practices through education and
enforcement measures, the many risks to public safety and water quality associated
with illegal disposal actions can be prevented. llegal dumping control is important to

preventing contaminated runoff from entering wells and surface water, as well as
averting flooding due fo blockages of drainage channels for runoff.

ENGINEERING DEPARTMENT

APPLICATION: 2380 Washington Blvd., Suite 240
» Review existing storm drain ordinances for consistency and compliance with Ogden, UT 84401
state and federal regulations and make improvements, if necessary. Ensure (801) 399-8374
that no conflicts will occur with new ordinances that will be written and
adopted.

» Write and adopt an ordinance that prohibits (to the extent allowable under
State, Tribal, or local law) the discharge of non-storm water discharges into
the MS4 with appropriate enforcement procedures and actions. - ~

» Write and adopt an ordinance, with sanctions to ensure compliance, TARGETED POLLUTANTS
requiring the implementation of proper erosion and sediment controls, and

controls for other wastes, on applicable construction sites. & Sediment
» Write and adopt an ordinance requiring the implementation of post- g Nutrients |
construction runoff controls to the extent allowable under State, Tribal, or Heayy Metqs
local law. ® Toxic Materials '
» Educate the public about the new ordinances. % 8;;?2}5632&1“'”9 Substance
» Enforce the new ordinances. Floatable Materials
LIMITATIONS: Bacteria & Viruses
» Wording of ordinances is often difficult. It should be specific to serve the B High Impact
intended purpose, but not too specific to cause potential conflicts with other Medium Impact
ordinances or situations. O Low or Unknown Impact

» Once an ordinance is adopted, it can be difficult to modify ordinances to
meet changing needs. . A
Ordinances have to be enforced to be beneficial.

IMPLEMENTATION

Ordinances take time to change.
REQUIREMENTS

vy

Capital Costs
O&M Costs
Maintenance
Training

High
Medium
Low

Oxm O0O0M.




typical large-lot subdivision

OBJECTIVES

Manufacturing

Material Handling
Vehicle Maintenance
Construction
Commercial Activities
Roadways

Waste Containment
Housekeeping Practices

O00EEROOO0

Property boundaries differ widety between
traditional large-lot zoning, which maximizes the
acreage of individual properties, and
conservation zoning, which maximizes the
amount of shared open space (Source: Arendt,
1996)

DESCRIPTION:

Zoning is a classification scheme for land use planning. Zoning can serve humerous
functions and can help mitigate storm water runoff problems by facilitating better site

designs. By correctly applying the right zoning technique, development can be
targeted into specific areas, limiting development in other areas and providing
protection for the most important land conservation areas.

APPLICATION:
> Impervious Overlay Zoning: This type of overlay zoning limits future impervious
areas.

> Incentive Zoning: This planning technique relies on bonuses or incentives for
developers to encourage the creation of certain amenities or land use designs. A
developer is granted the right to build more intensively on a property or given

ENGINEERING DEPARTMENT

2380 Washington Blvd., Suite 240
Ogden, UT 84401
(801) 399-8374

some other bonus in exchange for an amenity or a design that the community ( )
considers beneficial. TARGETED POLLUTANTS
> Performance Zoning: Performance zoning is a flexible approach that has been ® Sediment
employed in a variety of fashions in several different communities across the O Nutrients
country. Some performance factors include traffic or noise generation limits,
lighting requirements, storm water runoff quality and quantity criteria, protection = Heayy Meta.ls
of wildlife and vegetation, and even architectural style criteria L' Toxic Materials .
> Urban Growth Boundaries: Urban growth boundaries are sometimes called O O_xygen Demanding Substance
development service districts and include areas where public services are already U Oil & Grease
provided (e.g., sewer, water, roads, police, fire, and schools). O Floatable Materials
O Bacteria & Viruses
LIMITATIONS: B tigh mpact
Some zoning techniques may be limited by economic and political Medium Impact
acceptance and should be evaluated on these criteria as well as storm water O Low or Unknown Impact
management goals. \.
s ~
IMPLEMENTATION
REQUIREMENTS
X Capital Costs
X O&M Costs
Maintenance
O Staffing
B High
E Medium
O Low
N vy




BEST MANAGEMENT PRACTICES
FOR

CONSTRUCTION ACTIVITIES

SALT LAK

COUNTY



This manual is intended as guidance for implementing stormwater Best
Management Practices at construction sites. It does not represent all
BMPs, but rather a presentation of the more common ones. Please refer to
Salt Lake County’s Guidance Document for Stormwater Management at
www.pwend.slco.ora/strm/html/guide.html for a complete list and more
information.

Salt Lake County cannot be held liable for special, collateral, incidental or
consequential damages in connection with or arising from using techniques
presented in this manual.

First Printing — July 6, 1994
Second Printing — February 2007




STORMWATER AND CONSTRUCTION ACTIVITIES

A landowner or primary contractor who plans a construction activity which
will disturb one or more acres of land, is required to obtain a permit from
the Utah Division of Water Quality. The permit may be obtained on-line at

www.waterquality. utah.gov/updes/stormwater. Please note that the permit

Is required BEFORE construction starts. The permit requires the
development and implementation of a Storm Water Pollution Prevention
Plan (SWPPP) that identifies potential sources of stormwater pollutants and

Best Management Practices (BMPs) to reduce or eliminate their impacts.

BMPs are practices that control stormwater sediment and erosion to the
maximum extent practicable. These controls include a wide range of
structural and non-structural options. This booklet presents BMPs that are
recommended by the Utah Division of Water Quality and the Environmental
Protection Agency. A Guidance Document for Stormwater Management
provides information on additional BMPs and is available on-line at

www.pwend.slco.org/strm/html/quide. html.

Contractors may use this booklet as general guidance related to BMPs: it is
up to the contractor to select appropriate BMPs and implement and
maintain these BMPs. Selection of BMPs will be site specific and deviation
from those presented here may be appropriate given the conditions,
contractor experience and new technology. Variations are acceptable

provided implemented controls meet the intent of the BMP.



ADDITIONAL INFORMATION

Salt Lake County Stormwater Coalition
http://www.stormwatercoalition.org/

Salt Lake County Department Flood Control Engineering
http://www.pwena.slco.ora/flood/index.html

Salt Lake County Public Works Stormwater Management
www.pwendg.slco.org/strm/html/guide.html

State Division of Water Quality
http://www.waterquality.utah.gov/UPDE S/stormwater. htm

US Environmental Protection Agency
http://cfoub1.epa.qov/npdes/home.cfm?program _id=6

Center for Watershed Protection
http://lwww.cwp.org/

Low Impact Develoment
http://www lid-stormwater.net/

StormCon
http://www.forester.net/sc.html

Water Environment Federation
http://www.wef.org/Home

Stormwater Authority
http://www.stormwaterauthority.org/
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BE

Construction

BMP: Benching

DESCRIPTION:

Slope construction with benches spaced at regular intervals perpendicular to the slope which
intercept and collect sheet flow and direct it to a stable outfall point.

APPLICATIONS:

+ Unstabilized cut and fill slopes
¢ Large stockpiles
¢ Existing unstable slopes

INSTALLATION/APPLICATION CRITERIA:

¢ Benches should be formed as slope is constructed and graded to the outlet point.
+ Stabilized outlet with sediment controls should be in place prior to slope construction.

LIMITATIONS:

+ Construction slope design must accommodate benching
+ Not appropriate for sandy or rocky soil

¢ Only effective if suitable outlet provided

MAINTENANCE:

+ Inspect after major storm events and at least biannually, repair any damaged areas.
+ Remove debris blocking water flow.

¢ Inspect outlet, repair/replace sediment controls and remove sediment build up.
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Construction

BMP: Bioengineering

DESCRIPTION:

Bioengineering methods combine vegetative and mechanical techniques to stabilize eroding slopes.
Bioengineering methods include sprigging, tubeling and wattling. Sprigging involves planting rhizomes,
stolons, shoots or sprouts of a desirable species. Tubelings are forbs, shrubs, or trees commercially
available in reusable plastic tubes or sleeves. Wattles are bundles of cuttings from live willows, alders, or
similar plants placed and secured in trenches across a slope to aid in slope stabilization.

APPLICATIONS:

¢ Sprigging may be performed on cut and fill slopes or other areas needing permanent soil stability.

¢+ Tubelings may be placed on any area needing revegetation, but are most useful on slopes or flat areas
where poor topsoil conditions inhibit successful seed germination and early plant growth.

¢+ Wattles act to reduce slope length and aid in stabilizing slopes due to surface runoff, frost heaving,
needle ice, or other soil movement.

INSTALLATION/APPLICATION CRITERIA:

¢ Sprigging involves tearing sod apart; planting rhizomes or stolons, or transplanting shoots or sprouts.
Sprigs are placed by broadcast, punching-in or with a special sprig planter.

¢+ Tubelings involve drilling holes to the depth necessary to accommodate roots.

¢+ Wattles are best applied to slopes no steeper than 2:1.

LIMITATIONS:

¢ Availability of plant materials may affect what species can be used.
¢+ May be necessary to arrange for commercially grown tubelings.
+ Cannot be used as a substitute for retaining walls or similar devices to stabilize over steepened slopes.

MAINTENANCE:

+ Sprigging and tubeling plantings should be checked periodically until they are permanently established.
+ Assess the need for replacement plantings or supplemental fertilizer.
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Construction

BMP: Building Repair, Remodeling, and Construction

DESCRIPTION:

Prevent or reduce the discharge of pollutants to stormwater from building repair, remodeling, and
construction by using soil erosion controls, enclosing or covering building material storage areas,
using good housekeeping practices, using safer alternative products, and training employees.

APPLICATIONS:

¢ Use soil erosion control techniques if bare ground is temporarily exposed.
¢ Use permanent soil erosion control techniques if the remodeling clears buildings from an area
that are not to be replaced.

INSTALLATION/APPLICATION CRITERIA:

¢ Enclose painting operations consistent with local air quality regulations and OSHA.

¢ Properly store materials that are normally used in repair and remodeling such as paints and
solvents.

¢ Properly store and dispose waste materials generated from the activity.

¢ Maintain good housekeeping practices while work is underway.

LIMITATIONS:

¢ This BMP is for minor construction only.

¢ A licensed hazardous waste hauler must dispose of hazardous waste that cannot be re-used
or recycled.

¢ Safer alternative products may not be available, suitable, or effective in every case.

¢ Be certain that actions to help storm water quality are consistent with OSHA and air quality
regulations.

MAINTENANCE:
None
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Construction

BMP: Check Dams

DESCRIPTION:
A small, temporary dam constructed across a drainage ditch to reduce velocity of concentrated
storm water flows, thereby reducing the erosion of the ditch.

APPLICATIONS:

¢ Temporary drainage paths
¢+ Permanent 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 irregularities in
channel bottom

+ Place rocks by hand or with appropriate machinery; do not dump

¢+ Space dams to make the base of the upstream dam the same elevation as the top of the next

lower dam
¢ Construct dam to pass design flows with center lower to create a weir effect

¢+ Construct 50% side slopes on dam

LIMITATIONS:

¢+ Maximum recommended drainage area is 10 acres
+ Maximum recommended height is 24"

¢+ Do not use in running stream

MAINTENANCE:

+ Inspect dams at a minimum of twice monthly, after each major rain event, and daily during
prolonged rainfall.

¢+ Remove any large debris and repair any damage to dam, channel or sideslopes.

+ Remove accumulated sediment when it reaches one half the height of the dam.




BMP: Chemical Mulch CM

Construction

DESCRIPTION:

Applying materials such as vinyl, asphalt, plastics, or rubber on an unprotected slope to
temporarily stabilize the slope.

APPLICATIONS:

o As atacking agent to aid the stabilization of mulches (where matting is not used).

¢ As a short-term alternative in areas where temporary seeding practices cannot be used
because of seasonal condition or climate.

¢ On steep and rocky slopes where neither mechanical methods or mulches and protective
netting can be effectively applied.

INSTALLATION/APPLICATION CRITERIA:

¢ The application rates and procedures recommended by the manufacturer of a chemical
stabilization product should be followed to prevent the products from forming ponds and from
creating large areas where moisture cannot get through.

¢ For permanent application, chemical mulches (when used with seed and mulch) should be
applied over wood fiber or straw mulch.

LIMITATIONS:

+ Chemical mulches can create impervious surfaces and impact water quality if not properly
applied.
+ Some products may not be suitable for use near live streams.

MAINTENANCE:

+ Inspect at regular intervals and after each runoff-producing storm event.
¢ Replace chemical mulch as needed to ensure adequate level of coverage.
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Construction

BMP: Compaction

DESCRIPTION:

Use of rolling, tamping, or vibration to stabilize fill materials and control erosion by increasing the
soil density. Increasing the density of soil improves soil strength, reduces long-term soil
settlement, and provides resistance to erosion.

APPLICATIONS:

+ Stabilize fill material placed around various structures.
+ Improve soil in place as foundation support for roads, parking lots, and buildings.

INSTALLATION/APPLICATION CRITERIA:

¢+ Make sure soil moisture content is at optimum levels.

¢ Use proper compaction equipment.

¢ Install sediment control and storm water management devices below compacted areas and
runon interceptor devices above these areas. Drainage from compacted areas must be
carefully planned to protect adjacent uncompacted soils.

¢ The surface of compacted areas should be scarified and seeded or mulched and seeded to
increase the effectiveness of compaction.

LIMITATIONS:
¢ Compaction tends to increase runoff.
¢ Over-compaction will hamper revegetation efforts.

MAINTENANCE:
+ No maintenance required.
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Construction

BMP: Concrete Waste Management
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CONCRETE WASTE MANAGEMENT
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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
subcontractors.

APPLICATION:
This technique is applicable to all types of sites.

INSTALLATION/APPLICATION CRITERIA:

¢ Store dry materials under cover, away from drainage areas.

Minimize excess mixing of fresh concrete, mortar or cement on-site.

Perform washout of concrete trucks off-site or in designated areas only.

Do not wash out concrete trucks into storm drains, open ditches, streets, or streams.

Do not allow excess concrete to be dumped on-site, except in designated areas.

When washing concrete to remove fine particles and expose the aggregate, avoid creating
runoff by draining the water within a bermed or level area. (6" tall by 6" wide).

¢ Train employees and subcontractors in proper concrete waste management.

* ¢ & ¢ o

LIMITATIONS:
¢ Off-site washout of concrete wastes may not always be possible.

MAINTENANCE:

+ Inspect subcontractors to ensure that concrete wastes are being properly managed.
¢ If using a temporary pit, dispose hardened concrete on a regular basis.




BMP: Construction Road Stabilization

CR

Construction

15’

DESCRIPTION:
Temporary stabilization of on-site roadway by placement of gravel roadbase.

APPLICATION:
¢+ On-site roadways used daily by construction traffic (may not apply to gravelly type sails).
+ Parking or staging areas susceptible to erosion due to traffic use.

INSTALLATION/APPLICATION CRITERIA:

+ Grade temporary access road with 2% cross fall, for two-way width provide crown.
¢ Provide roadside ditch and outlet controls where required.

¢ Place 6 inches of 2-inch to 4-inch crushed rock on driving area.

LIMITATIONS:
+ May require removal of gravel roadbase at completion of activities if final cover is not
impervious.

¢+ May require controls for surface storm water runoff.

MAINTENANCE:

¢ Inspect after major rainfall events and at least monthly.

¢ Place additional gravel as needed and repair any damaged areas.
¢+ Maintain any roadside drainage controls.
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Construction

BMP: Construction Sequencing

DESCRIPTION:

Construction sequencing is a specified work schedule that coordinates the timing of land-
disturbing activities and the installation of erosion and sediment control measures. Construction
site phasing involves disturbing only part of a site at a time to prevent erosion from dormant parts.
Grading activities and construction are completed and soils are effectively stabilized on one part of
the site before grading and construction commence at another part.

APPLICATIONS:
Sequencing can be used to plan earthwork and erosion and sediment control activities at sites
where land disturbances might affect water quality in a receiving waterbody.

INSTALLATION/APPLICATION CRITERIA:
Sequencing schedules should include the following Design and Installation Criteria:
¢ The erosion & sediment control practices that are to be installed

+ Principal development activities
» Which measures should be installed before other activities are started
» Compatibility with the general contract construction schedule

LIMITATIONS:
Weather and other unpredictable variables might affect sequence schedules. However, the

erosion and sediment control plan should plainly state the proposed schedule and a protocol of
making changes due to unforeseen problems.

MAINTENANCE:
Follow the construction sequence throughout the project and modify the written plan before any

changes in construction activities are executed. Update the plan if a site inspection indicates the
need for additional erosion and sediment control.

Adapted from EPA - Stormwater Menu of BMPs
10
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Construction

BMP: Contaminated or Erodible Surface Areas

DESCRIPTION:

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

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

INSTALLATION/APPLICATION CRITERIA:
Contaminated or erodible surface areas can be controlled by:
+ Preservation of natural vegetation, re-vegetation, chemical stabilization, removal of

contaminated soils or geosynthetics.

LIMITATIONS:
Disadvantages of preserving natural vegetation or re-vegetating include:
¢ Requires substantial planning to preserve and maintain the existing vegetation.
¢ May not be cost-effective with high land costs.
¢ Lack of rainfall and/or poor soils may limit the success of re-vegetated areas.
+ Disadvantages of chemical stabilization include:
« Creation of impervious surfaces.
« May cause harmful effects on water quality.
« Is usually more expensive than vegetative cover.

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

11
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Construction

BMP: Diversion Dike

DIVERSION DIKE
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DESCRIPTION:
A temporary sediment barrier and storm runoff conveyance consisting of an excavation channel

and compacted earth ridge.

APPLICATION:

¢ Construct along top of construction slope to intercept upgradient runoff and convey around
construction site.

& Construct along toe of construction to divert sediment laden runoff.

+ Construct along midpoint of construction slope to intercept runoff and channel to controlled
discharge point.

¢ Construct around base of soil stockpiles to capture sediment.

¢ Construct around perimeter of disturbed areas to capture sediment.

INSTALLATION/APPLICATION CRITERIA:

¢ Clear and grub area for dike construction.

Excavate channel and place soil on downgradient side.

Shape and machine compact excavated soil to form ridge.

Place erosion protection (riprap, mulch) at outlet.

Stabilize channel and ridge as required with mulch, gravel, or vegetative cover.

* ¢ o @

LIMITATIONS:

¢+ Recommended maximum drainage area of 5 acres.
+ Recommended maximum sideslopes of 2h:1v (50%).
¢+ Recommended maximum slope on channel of 1%.

MAINTENANCE:

¢ Inspect immediately after any rainfall and at least daily during prolonged rainfall.
Look for runoff breaching dike or eroding channel or sideslopes.

Check discharge point for erosion or bypassing of flows.

Repair and stabilize as necessary.
Inspect daily during vehicular activity on slope, check for and repair any traffic damage.

* > & @
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Construction

BMP: Dust Controls

DESCRIPTION:
Dust control measures are used to stabilize soil from wind erosion, and reduce dust by

construction activities.

APPLICATION:
Dust control is useful in any process area, loading and unloading area, material handling areas,

and transfer areas where dust is generated. Street sweeping is limited to areas that are paved.

INSTALLATION/APPLICATION CRITERIA:

¢+ Mechanical dust collection systems are designed according to the size of dust particles and
the amount of air to be processed. Manufacturers’ recommendations should be followed for
installation (as well as the design of the equipment).

¢+ Two kinds of street weepers are common: brush and vacuum. Vacuum sweepers are more
efficient and work best when the area is dry.

¢ Mechanical equipment should be operated according to the manufacturers’ recommendations
and should be inspected regularly.

LIMITATIONS:

¢ Generally more expensive than manual systems.

+ May be impossible to maintain by plant personnel (the more elaborate equipment).

¢ Labor and equipment intensive and may not be effective for all pollutants (street sweepers).

MAINTENANCE:
If water sprayers are used, dust-contaminated waters should be collected and taken for treatment.

Areas will probably need to be resprayed to keep dust from spreading.

13



BMP: Earth Berm Barrier EB

Construction
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DESCRIPTION:
A temporary containment control constructed of compacted soil.

APPLICATION:

¢ Construct around waste and materials storage area.
¢ Construct around staging and maintenance areas.

¢ Construct around vehicle parking and servicing areas.

INSTALLATION/APPLICATION CRITERIA!

¢ Construct an earthen berm down hill of the area to be controlled. The berm should surround
fueling facilities and maintenance areas on three sides to provide containment.

¢ Berm needs to be a minimum of 1 foot tall by 1 foot wide and be compacted by earth moving
equipment.

LIMITATIONS:

+ Not effective on steep slopes.

¢ Limits access to controlled area.

¢ Personnel need to quickly respond to spills with remedial actions.

MAINTENANCE:

¢+ Observe daily for any non-stormwater discharge.

¢ Look for runoff bypassing ends of berms or undercutting berms.

¢ Repair or replace damaged areas of the berm and remove accumulated sediment.
¢ Recompact soil around berm as necessary to prevent piping.

14
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Construction

BMP: Employee Training

DESCRIPTION:

Employee training, like equipment maintenance, is a method by which to implement BMPs.
Employee training should be used in conjunction with all other BMPs as part of the facility’s
SWPPP.

The specific employee training aspects of each of the source controls are highlighted in the
individual information sheets. The focus of this information sheet is more general, and includes the
overall objectives and approach for assuring employee training in stormwater pollution prevention.
Accordingly, the organization of this information sheet differs somewhat from the other information
sheets in this chapter.

OBJECTIVES:

Employee training should be based on four objectives:

¢ Promote a clear identification and understanding of the problem, including activities with the
potential to pollute stormwater;

¢ ldentify solutions (BMPs);

¢+ Promote employee ownership of the problems and the solutions; and

¢+ Integrate employee feedback into training and BMP implementation.

APPROACH:

¢ Integrate training regarding stormwater quality management with existing training programs
that may be required for your business by other regulations.

¢ Businesses that are not regulated in Federal, State, or local regulations, may use the
information in this handbook to develop a training program to reduce their potential to pollute
stormwater.

¢ Employee training is a vital component of many of the individual source control BMPs included
in this manual.

15
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Construction

BMP: Equipment and Vehicle Wash Down Area
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DESCRIPTION:
A stabilized pad of crushed stone for general washing of equipment and construction vehicles.

APPLICATION:
At any site where regular washing of vehicles and equipment will occur. May also be used as a
filling point for water trucks limiting erosion caused by overflow or spillage of water.

INSTALLATION:

¢ Clear and grub area and grade to provide maximum slope of 1%.

¢ Compact subgrade and place filter fabric if desired (recommended for wash areas to remain in
use for more than 3 months.

¢ Place coarse aggregate, 1to 2-1/2 inches in size, to a minimum depth of 8-inches.

¢ Install silt fence downgradient (see silt fence BMP information sheet).

LIMITATIONS:
Cannot be utilized for washing equipment or vehicles that may cause contamination of runoff such
as fertilizer equipment or concrete equipment. Solely used to control sediment in wash water.

MAINTENANCE:

¢ Inspect daily for loss of gravel or sediment buildup.

Inspect adjacent area for sediment deposit and install additional controls as necessary.
Repair area and replace gravel as required to maintain control in good working condition.

Expand stabilized area as required to accommodate activities.
Maintain silt fence as outlined in specific silt fence BMP information sheet.

* > & o
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Construction

BMP: Erosion Control Blankets
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DESCRIPTION:
Erosion control blankets are used in place of mulch on areas of high velocity runoff and/or steep

grade, to aid in controlling erosion on critical areas by protecting young vegetation.

APPLICATIONS:
¢+ Where vegetation is likely to grow too slowly to provide adequate cover.
¢ In areas subject to high winds where mulch would not be effective.

INSTALLATION/APPLICATION CRITERIA!

+ Install erosion control blankets parallel to the direction of the slope.
In ditches, apply in direction of the flow.

Place erosion control blankets loosely on soil - do not stretch.
Ends of blankets should be buried no less than six inches deep.
Staple the edges of the blanket at least every three feet.

* > & &

LIMITATIONS:
Not recommended in areas which are still under construction.

MAINTENANCE:

¢ Check for erosion and undermining periodically, particularly after rainstorms.
¢ Repair dislocations or failures immediately.

¢ |f washouts occur, reinstall after repairing slope damage.

¢ Monitor until permanently stabilized.

17




BMP: Filter Strips FS

Construction
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DESCRIPTION:
Filter strips are 20-foot-wide strips of natural or planted vegetation around a construction site.
They are designed to cause deposition of sediments within the vegetation layer.

APPLICATIONS:
¢ Suited for areas where the soils are well drained or moderately well drained.
¢ Areas where the bedrock and the water table are well below the surface.

INSTALLATION/APPLICATION CRITERIA!

¢ Make sure the vegetative cover is dense enough to protect underlying soil while causing
sediment to settle.

¢ Filter strip must be approximately 20 feet wide to function well.

¢ The length should be approximately 50 to 75 feet. Where slopes become steeper the length of
the strip must be increased.

LIMITATIONS:

¢ Only applicable in areas where vegetation is previously established or where sod is added.

¢ Vegetated filter strips will not function well on steep slopes, in hilly areas, or in highly paved
areas.

¢+ Sites with slopes of 15 percent or more may not be suitable for filtering storm water flows.

MAINTENANCE:

¢+ Check for channels and repair.

¢ Provide rock aprons to aid in slowing flow if necessary.
¢ Maintain vegetation at optimal height and thickness.

18
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DESCRIPTION:

A flotation silt curtain is a silt barrier for use within a lake or pond. The flotation silt curtain consists
of a filter fabric curtain weighted at the bottom and attached to a flotation device at the top. This
structure is used to isolate an active construction area within a lake or pond to prevent silt-laden
water from migrating out of the construction zone.

APPLICATIONS:
Where construction is conducted within a lake or pond area.

INSTALLATION/APPLICATION CRITERIA:

¢+ The curtain should be constructed of a nylon fabric with a minimum tensile strength of 300
pounds per inch of fabric.

¢ The top of the curtain should have a flotation carrier consisting of a floating plastic tube (6-inch
minimum diameter) filled with marine quality polyethylene foam. The flotation carrier should
also have a 5/16" diameter coated steel cable in it to carry loads imposed upon the curtain.

¢ The bottom edge should be weighted by cable or chain with a minimum weight of 1.1 pounds
per foot.

¢ One 24-pound anchor should be used per 100 feet of curtain.

¢ Where the curtain is made up of sections, the sections should be joined so that silt cannot
permeate through the connection.

LIMITATIONS:
Not recommended in very shallow water bodies.

MAINTENANCE:
The silt curtain should be maintained until the construction area is stabilized and turbidity is

reduced to acceptable levels.

19
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BMP: Geotextiles and Mats
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DESCRIPTION:
Mattings made of natural or synthetic material which are used to temporarily or permanently stabilize soil.

APPLICATION:

+ Typically suited for post-construction site stabilization, but may be used for temporary stabilization of
highly erosive soils.

¢ Channels and streams.

¢+ Steep slopes.

INSTALLATION/APPLICATION CRITERIA:

¢ Mattings may be applied to disturbed soils and where existing vegetation has been removed.

¢ The following organic matting materials provide temporary protection until permanent vegetation is
established, or when seasonal circumstances dictate the need for temporary stabilization until weather
or construction delays are resolved: Jute mattings and straw mattings.

¢ The following synthetic mattings may be used for either temporary or post-construction stabilization,
both with and without vegetation: excelsior matting, glass fiber matting, mulch matting.

¢ Staples are needed to anchor the matting.

LIMITATIONS:

¢ Mattings are more costly than other BMP practices, limiting their use to areas where other BMPs are
ineffective (e.g., channels, steep slopes).

¢ May delay seed germination, due to reduction in soil temperature.

¢ Installation requires experienced contractor to ensure soil stabilization and erosion protection.

MAINTENANCE:
¢ Inspect monthly and after significant rainfall.

¢ Re-anchor loosened matting and replace missing matting and staples as required.

20
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BMP: Hazardous Waste Management
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DESCRIPTION:
Prevent or reduce the discharge of pollutants to stormwater from hazardous waste through proper

material use, waste disposal, and training of employees and subcontractors.

APPLICATION: _
Many of the chemicals used on-site can be hazardous materials which become hazardous waste

upon disposal. These wastes may include:

¢ Paints and solvents;

¢ Petroleum products such as oils, fuels, and grease;
Herbicides and pesticides;

Acids for cleaning masonry; and

Concrete curing compounds.

* e

In addition, sites with existing structures may contain wastes which must be disposed of in
accordance with Federal, State, and local regulations, including:

¢+ Sandblasting grit mixed with lead, cadmium, or chromium-based paints;

¢ Asbestos; and

+ PCBs.

INSTALLATION/APPLICATION CRITERIA:

The following steps will help reduce storm water pollution from hazardous wastes:

¢ Use all of the product before disposing of the container.

+ Do not remove the original product label, it contains important safety and disposal information.

+ Do not over-apply herbicides and pesticides. Prepare only the amount needed. Follow the
recommended usage instructions. Over-application is expensive and environmentally harmful.
Apply surface dressings in several smaller applications, as opposed to one large application, to
allow time for infiltration and to avoid excess material being carried off-site by runoff. Do not
apply these chemicals just before it rains. People applying pesticides must be certified in
accordance with Federal and State regulations.

LIMITATIONS:
Hazardous waste that cannot be reused or recycled must be disposed of by a licensed hazardous

waste hauler.

MAINTENANCE:
+ Inspect hazardous waste receptacles and area regularly.
+ Arrange for regular hazardous waste collection.

21
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Construction

BMP: Hydromulching

DESCRIPTION:

A combination of wood fiber mulch, processed grass, or hay or straw mulch and a tacking agent.
It is made into a slurry, then applied to bare slopes or other bare areas to provide temporary
stabilization.

APPLICATIONS:
¢ Small roadside slopes.
¢ Large, relatively flat areas.

Installation/Application Criteria:

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

The seed should not remain in the hydromulcher tank for more than 30 minutes.

Wood fiber may be dyed to aid in uniform application.

Slurry should be uniformly applied until an adequate coverage is achieved.

The applicator should not be directed at one location for a long period of time; erosion will
occur.

* & & <&

LIMITATIONS:
¢+ Will lose effectiveness after 1 year.
¢ Can use only on physically stable slopes (at natural angle of repose, or less).

MAINTENANCE:
¢ Periodically inspect for damage caused by wind, water, or human disturbance.
¢ Promptly repair damaged areas.
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Construction

BMP: Inlet Protection-Concrete Block

DESCRIPTION:
Concrete 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:
¢ Place wire mesh (with 1/2 inch openings) over the inlet grate extending one foot past the grate

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.
¢+ Place wire mesh around outside of blocks.
¢ Place gravel (3/4" to 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 at inlet.

MAINTENANCE:
+ Inspect inlet protection after every large storm event and at a minimum of once monthly.

¢+ Remove sediment accumulated when it reaches 4-inches in depth.
+ Replace filter fabric and clean or replace gravel if clogging is apparent.
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Construction

BMP: Inlet Protection-Excavated

DESCRIPTION:
An area excavated around a storm drain inlet to impound water below the inlet.

APPLICATION:
Construct at storm drainage inlets located downgradient of areas to be disturbed by construction
(for inlets in paved areas see other information sheets for inlet protection).

INSTALLATION/APPLICATION CRITERIA:

+ Provide upgradient sediment controls, such as silt fence during construction of inlet.

+ When construction of inlet is complete, excavate adjacent area 1 to 2 feet lower than the grate
elevation. Size of excavated area should be based on soil type and contributing acreage.

LIMITATIONS:

¢+ Recommended maximum contributing drainage area of one acre.
¢ Limited to inlets located in open unpaved areas.

¢ Requires flat area adjacent to inlet.

MAINTENANCE:

+ Inspect inlet protection following storm event and at a minimum of once monthly.

¢+ Remove accumulated sediment when it reaches one half of the excavated sump below the
grate.

+ Repair side slopes as required.
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Construction

BMP: Inlet Protection-Gravel

DRCP INLET PROTECTION-GRAVEL CURB INLET PROTECTICN-GRAVEL

DESCRIPTION:
Placement of gravel filter over inlet to storm drain to filter storm water runoff.

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

INSTALLATION/APPLICATION CRITERIA:

¢ Place wire mesh (with 1/2 inch openings) over the inlet grate extending one foot past the grate
in all directions.

¢+ Place filter fabric over the mesh. Filter fabric should be selected based on soil type.

¢+ Place graded gravel, to a minimum depth of 12-inches, over the filter fabric and extending 18-
inches past the grate in all directions.

LIMITATIONS:

¢+ Recommended for maximum drainage area of one acre.

¢+ Excess flows may bypass the inlet requiring down gradient controls.
¢+ Ponding will occur at inlet.

MAINTENANCE:

+ Inspect inlet protection after every large storm event and at a minimum of once monthly.
¢+ Remove sediment accumulated when it reaches 4-inches in depth.

¢+ Replace filter fabric and clean or replace gravel if clogging is apparent.
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Construction

BMP: Inlet Protection-Silt Fence or Straw Bales

INLET PROTECTION

STRAW BALE BARRIER SILT FENCE

DESCRIPTION:
Sediment barrier erected around storm drain inlet.

APPLICATION:
Construct at storm drainage inlets located downgradient of areas to be disturbed by construction
(for inlets in paved areas see other information sheets for inlet protection).

INSTALLATION/APPLICATION CRITERIA!

+ Provide upgradient sediment controls, such as silt fence during construction of inlet.

¢ When construction of inlet is complete, erect straw bale barrier or silt fence surrounding
perimeter of inlet. Follow instructions and guidelines on individual BMP information sheets for
straw bale barrier and silt fence construction.

LIMITATIONS:

¢ Recommended maximum contributing drainage area of one acre.
¢ Limited to inlets located in open unpaved areas.

¢ Requires shallow slopes adjacent to inlet.

MAINTENANCE:
¢+ Inspect inlet protection following storm event and at a minimum of once monthly.
¢ Remove accumulated sediment when it reaches 4-inches in depth.

¢ Repair or realign barrier/fence as needed.
+ Look for bypassing or undercutting and recompact soil around barrier/fence as required.
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BMP: Inlet Protection — Wattle IP-W

CONSTRUCTION

DESCRIPTION:
Sediment barrier erected around storm drain inlet.

APPLICATION:
Construct at storm drainage inlets located down-gradient of areas to be disturbed by construction.

INSTALLATION/APPLICATION CRITERIA:

¢+ Provide up-gradient sediment controls, such as silt fence during construction of inlet
¢+ When construction of curb and gutter and roadways is complete, install gravel filled wattles
around perimeter of inlet

LIMITATIONS:

¢+ Recommended maximum contributing drainage area of one acre
¢+ Requires shallow slopes adjacent to inlet

MAINTENANCE:

¢ Inspect inlet protection following storm event and at a minimum of once every 14 days.
+ Remove accumulated sediment when it reaches 4 inches in depth.
¢ Look for bypassing or undercutting and repair or realign as needed.
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Construction

BMP: Inspection and Maintenance

DESCRIPTION:

Stormwater control BMPs need regular inspections to ensure their effectiveness, and is required
by the DWQ construction permit. Routine inspections are required on a bi-weekly basis; before
and after anticipated storm events. Proper maintenance is crucial to compliance with the permit

and to minimize erosion.

Routine inspections help to ensure the integrity and effectiveness of BMPs; inspections prior to a
rain event ensure that BMPs are cleaned out and operating properly; inspections following a rain
event serve to prepare the site for the next event. Maintenance should be conducted whel

problems are identified.

APPLICATIONS:
Inspections and maintenance is required by the DWQ permit at all sites. Maintenance needs are
best determined by a self-inspection program.

INSTALLATION/APPLICATION CRITERIA:
The person responsible for the inspections should be trained in the design and operation of the
BMPS.

LIMITATIONS:
Construction site operators should allocate adequate time and resources for BMP maintenance

and repair.

Adapted from EPA - Stormwater Menu of BMPs
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DESCRIPTION:

Land grading involves reshaping the ground surface to planned grades as determined by an
engineering survey, evaluation, and layout. Land grading provides more suitable topography for
buildings, facilities, and other land uses and helps to control surface runoff, soil erosion, and
sedimentation during and after construction.

APPLICATIONS:

Land grading is applicable to sites with uneven or steep topography or easily erodible soils,
because it stabilizes slopes and decreases runoff velocity. Grading activities should maintain
existing drainage patterns as much as possible.

INSTALLATION/APPLICATION CRITERIA:
Before grading activities begin, a construction site operator must make decisions regarding the
steepness of cut-and-fill slopes and how the slopes will be: Protected from runoff, stabilized and

maintained.

LIMITATIONS:
Improper grading practices that disrupt natural stormwater patterns might lead to poor drainage,

high-runoff velocities, and increased peak flows during storm events. Clearing and grading the
entire site without vegetated buffers promotes offsite transport of sediments and other pollutants.
Design the grading plan with erosion and sediment control and stormwater management goals in
mind; to ensure that the plan is implemented as intended, carefully supervise grading crews.

MAINTENANCE:
+ Check all graded areas and supporting erosion and sediment control practices periodically,

especially after heavy rainfalls.
+ Promptly remove all sediment from diversions or other stormwater conveyances, and if

washouts or breaks occur, repair them immediately.
+ To prevent small-scale eroded areas from becoming significant gullies, maintain them

promptly.

Adapted from EPA - Stormwater Menu of BMPs
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Construction

BMP: Material Storage

DESCRIPTION:
Controlled storage of on-site materials.

APPLICATION:
+ Storage of hazardous, toxic, and all chemical substances.
¢ Any construction site with outside storage of materials.

INSTALLATION/APPLICATION CRITERIA:

+ Designate a secured area with limited access as the storage location. Ensure no waterways or
drainage paths are nearby.

¢ Construct compacted earthen berm (See Earth Berm Barrier Information Sheet), or similar
perimeter containment around storage location for impoundment in the case of spills.

¢ Ensure all on-site personnel utilize designated storage area. Do not store excessive amounts
of material that will not be utilized on site.

¢ For active use of materials away from the storage area ensure materials are not set directly on
the ground and are covered when not in use. Protect storm drainage during use.

LIMITATIONS:

¢ Does not prevent contamination due to mishandling of products.

+ Spill Prevention and Response Plan still required.

+ Only effective if materials are actively stored in controlled location.

MAINTENANCE:

+ Inspect daily and repair any damage to perimeter impoundment or security fencing.

¢ Check materials are being correctly stored (i.e. standing upright, in labeled containers, tightly
capped) and that no materials are being stored away from the designated location.
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BMP: Material Use

MU

Construction

DESCRIPTION:
Prevent or reduce the discharge of pollutants to storm water from material use by using

alternative

products, minimizing hazardous material use on-site, and training employees and subcontractors.

APPLICATION:
The following materials are commonly used on construction sites:

¢+ Pesticides and herbicides, fertilizers, detergents, plaster and other products, petroleum

products such as fuel, oil, and grease.
¢+ Other hazardous chemicals such as acids, lime, glues, paints, solvents, and curing

compounds.

INSTALLATION/APPLICATION CRITERIA:
¢+ Use less hazardous, alternative materials as much as possible.

+ Minimize use of hazardous materials on-site.

¢+ Use only materials where and when needed to complete the construction activity.

+ Follow manufacturer’s instructions regarding uses, protective equipment, ventilation,
flammability, and mixing of chemicals.

¢+ Personnel who use pesticides should be trained in their use.

+ Do not over apply fertilizers, herbicides, and pesticides. Prepare only the amount needed.

¢+ Unless on steep slopes, till fertilizers in to the soil rather than hydroseeding.

¢ Do not apply these chemicals just before it rains.

LIMITATIONS:

Alternative materials may not be available, suitable, or effective in every case.

MAINTENANCE:
Maintenance of this best management practice is minimal.
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BMP: Mulching ‘ ML

Construction

DESCRIPTION:
Placement of material such as straw, grass, woodchips, woodfibers or fabricated matting over

open area.

APPLICATION:

¢+ Any exposed area to remain untouched longer than 14 days and that will be exposed less than
60 days (seed areas to be exposed in excess of 60 days).

¢+ Areas that have been seeded.

¢ Stockpiled soil material.

Material Application Depth Comments
Gravel; 9 cy/1000 s f 3inches |Goced for fraffic areas
wasnhed | /4710 |-1 /2" Good tor s hort s lopes
Straw; 2-3 bales /1000 512 inches  |S ubject to wind blowing
Air-dried, ree ot s eeds min. | ack down or keep mois 1
and coars e material
Wood Fiber Cellulos e: 35 Ib/1000 s f 1 inch For crifical areas, double applicafion rate;
Free rom growin Limittoslopes < 3% and < |50 fest

INnipitors ; dyed green

INSTALLATION/APPLICATION CRITERIA:

¢+ Roughen area to receive mulch to create depressions that mulch material can settle into.

¢+ Apply mulch to required thickness and anchor as necessary.

¢+ Ensure material used is weed free and does not contain any constituents that will inhibit plant
growth.

LIMITATIONS:

¢ Anchoring may be required to prevent migration of mulch material.

+ Downgradient control may be required to prevent mulch material being transported to storm
water system.

MAINTENANCE:

¢+ Inspect mulched areas after every rainfall event and at a minimum of monthly.
¢+ Replace mulch on any bare areas and re-anchor as necessary.

¢+ Clean and replace downgradient controls as necessary.
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Construction

BMP: Outlet Protection

DESCRIPTION:

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 velocities, and to absorb
flow energy to produce non-erosive velocities.

APPLICATIONS:

+ Wherever discharge velocities and energies at the outlets of culverts, conduits, or channels are
sufficient to erode the next downstream reach.

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

¢ A sediment trap below the pipe outlet is recommended if runoff is sediment laden.

¢ Permanent 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 to 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 leave the area susceptible to erosion.

¢ Sediment captured by the rock outlet protection may be difficult to remove without removing the rock.
+ Outlet protection may negatively impact the channel habitat.

MAINTENANCE:
+ Inspect after each significant rain for erosion and/or disruption of the rock, and repair immediately.
+ Grouted or wire-tied rock riprap can minimize maintenance requirements.
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Construction

BMP: Portable Toilets
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DESCRIPTION:
Temporary on-site sanitary facilities for construction personnel.

APPLICATION:
All sites with no permanent sanitary facilities or where permanent facility is too far from activities.

INSTALLATION/APPLICATION CRITERIA:
¢+ Locate portable toilets in convenient locations throughout the site.
¢+ Prepare level, gravel surface and provide clear access to the toilets for servicing and for on-

site personnel.
¢ Construct earth berm perimeter (6" tall by 6” wide), control for spill/protection leak.

LIMITATIONS:
¢ No limitations.

MAINTENANCE:

¢+ Portable toilets should be maintained in good working order by licensed service with daily
observation for leak detection.

¢+ Regular waste collection should be arranged with licensed service.
All waste should be deposited in sanitary sewer system for treatment with appropriate agency
approval.
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BMP: Preservation of Existing Vegetation c .
onstruction
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DESCRIPTION:

Carefully planned preservation of existing vegetation minimizes the potential of removing or
injuring existing trees, vines, shrubs and/or grasses that serve as erosion controls.

APPLICATIONS:

This technique is applicable to all types of sites. Areas where preserving vegetation can be
particularly beneficial are floodplains, wetlands, stream banks, steep slopes, and other areas
where erosion controls would be difficult to establish, install, or maintain.

INSTALLATION/APPLICATION CRITERIA!

¢ Clearly mark, flag or fence vegetation or areas where vegetation should be preserved.

+ Prepare landscaping plans which include as much existing vegetation as possible and state
proper care during and after construction.

+ Define and protect with berms, fencing, signs, etc. a setback area from vegetation to be
preserved.

+ Propose landscaping plans which do not include plant species that compete with the existing
vegetation.

+ Do not locate construction traffic routes, spoil piles, etc. where significant adverse impact on
existing vegetation may occur.

LIMITATIONS:

+ Requires forward planning by the owner/developer, contractor and design staff.

¢ For sites with diverse topography, it is often difficult and expensive to save existing trees while
grading the site satisfactorily for the planned development.

+ May not be cost effective with high land costs.

MAINTENANCE:
+ Inspection and maintenance requirements for protection of vegetation are low.
+ Maintenance of native trees or vegetation should conform to landscape plan specifications.
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BMP: Sandbag Barrier COHSE,EE

SANDBAGS

DESCRIPTION:
Stacking sandbags along a level contour creates a barrier which detains sediment-laden water,

ponding water upstream of the barrier and promoting sedimentation.

APPLICATION:

Along the perimeter of the site.

May be used in drainage areas up to 5 acres.
Along streams and channels

Across swales with small catchments.
Around temporary spoil areas.

Below the toe of a cleared slope.

* S S ¢ > @

INSTALLATION/APPLICATION CRITERIA:

¢ Install along a level contour.

Base of sandbag barrier should be at least 48 inches wide.

Height of sandbag barrier should be at least 18 inches high.

4 inch PVC pipe may be installed between the top layer of sand bags to drain large flood flows.
Provide area behind barrier for runoff to pond and sediment to settle.

Place below the toe of a slope.

* ¢ > o+ @

LIMITATIONS:
¢+ Sandbags are more expensive than other barriers, but also more durable.

¢+ Burlap should not be used.

MAINTENANCE:

¢ Inspect after each rain.

¢+ Reshape or replace damaged sandbags immediately.
¢+ Replace sediment when it reaches six inches in depth.
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Construction

BMP: Sediment Basin

DESCRIPTION:
A pond created by excavation or construction of an embankment, and designed to retain or detain

runoff sufficiently to allow excessive sediment to settle.

APPLICATION:

¢ At the outlet of all disturbed watersheds 10 acres or larger.
+ At the outlet of smaller disturbed watersheds, as necessary.
¢+ Where post construction detention basins will be located.

INSTALLATION/APPLICATION CRITERIA:

+ Design basin for site specific location, maintain effective flow length 2 times width.

+ Excavate basin or construct compacted berm containment, ensure no downgradient hazard if
failure should occur. (Provide minimum of 67 cy. per acre of drainage area).

¢ Construct dewatering and outfall structure and emergency spillway with apron.

LIMITATIONS:

¢ Should be sized based on anticipated runoff, sediment loading and drainage area size.
¢ May require silt fence at outlet for entrapment of very fine silts and clays.

¢ May require safety fencing to prevent public access.

¢ Height restrictions for embankment may be regulated.

MAINTENANCE:

¢ Inspect after each rainfall event and at a minimum of monthly.

¢ Repair any damage to berm, spillway or sidewalls.

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

¢ Check outlet for sedimentation/erosion of downgradient area and remediate as necessary.
Install silt fence if sedimentation apparent.
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Construction

BMP: Sediment Trap

SEDIMENT s*:nca/ 3/47 to 1=1/
(1 FOOT MINIMUM) FOR FILTRA

DESCRIPTION:
A sediment trap is a small excavated or bermed area where runoff from small drainage areas is
detained and sediment can settle.

APPLICATION:

¢+ Temporary control for runoff from disturbed areas of less than 3 acres.

¢ Temporary control for discharge from diversion dike, surface benching, or other temporary
drainage measures.

INSTALLATION/APPLICATION CRITERIA!

¢ Design basin for site specific location.

¢+ Excavate basin or construct compacted berm containment.
¢ Construct outfall spillway with apron.

¢ Provide downstream silt fence if necessary.

LIMITATIONS:
¢ Should be sized based on anticipated runoff, sediment loading and drainage area size.
+ May require silt fence at outlet for entrapment of very fine silts and clays.

MAINTENANCE:

¢ Inspect after each rainfall event and at a minimum of monthly.

¢ Repair any damage to berm, spillway or sidewalls.

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

¢ Check outlet for sedimentation/erosion of downgradient area and remediate as necessary.
Install silt fence if sedimentation apparent.
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BMP: Silt Fence SF

Construction

B! L MESH

DESCRIPTION:
A temporary sediment barrier consisting of entrenched filter fabric stretched across and secured to

supporting posts.
Application:

¢

¢
L 4
L 4

Perimeter control: place barrier at down-gradient limits of disturbance
Sediment barrier: place barrier at toe of slope or soil stockpile
Protection of existing waterways: place barrier at top of stream bank
Inlet protection: place fence surrounding catchbasins

INSTALLATION/APPLICATION CRITERIA:

+ Place posts 6 feet apart on center along contour (or use preassembled unit) and drive 2 feet
minimum into ground. Excavate an anchor trench immediately up-gradient of posts.

¢ Secure wire mesh (14 gage min. with 6-inch openings) to upslope side of posts. Attach with
heavy duty 1 inch long wire staples, tie wires or hog rings.

¢ Cut fabric to required width, unroll along length of barrier and drape over barrier. Secure fabric
to mesh with twine, staples, or similar, with trailing edge extending into anchor trench.

+ Backfill trench over filter fabric to anchor.

LIMITATIONS:

¢+ Recommended maximum drainage area of 0.5 acre per 100 feet of fence

¢+ Recommended maximum up-gradient slope length of 150 feet

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

¢ Recommended maximum flow rate of 0.5 cfs

¢+ Ponding should not be allowed behind fence

MAINTENANCE:

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

Remove accumulated sediment when it reaches %% the height of the fence.
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Construction

BMP: Slope Drain

DIVERSION

ISLAND — .
OVER INLET

NPT . d

STABILIZED

DESCRIPTION:
A temporary pipe or lined channel that drains the top of a slope to a stable discharge point at the bottom of

a slope without causing erosion.

APPLICATIONS:

+ Where concentrated flow of surface runoff must be conveyed down a slope in order to prevent erosion.
¢+ Drainage for top slope diversion dikes or swales.

¢+ Emergency spillway for a sediment basin.

+ Drainage for top of cut/fill slopes where water can accumulate.

INSTALLATION/APPLICATION CRITERIA:

¢+ Secure inlet and surround with dikes to prevent gully erosion, and anchor pipe to slope.
¢ Size to convey at least the peak of a 10-year, storm event.

¢+ Stabilize outlet. (See Outlet Protection BMP).

LIMITATIONS:

¢+ Maximum drainage area per slope drain is 5 acres.

¢+ Clogged slope drains will force water around the pipe and cause slope erosion.

+ Dissipation of high flow velocities at the pipe outlet is required to avoid downstream erosion.
¢ Failure can result in flooding and severe erosion.

MAINTENANCE:

¢ Structure must be inspected weekly and after storms.

Inlet must be free of undercutting and no water should circumvent the entry.

Outlet should not produce erosion; velocity dissipators must be maintained.

Pipe anchors must be checked to ensure that the pipe remains anchored to the slope.

> > >
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BMP: Spill Clean-Up

SCU

Construction

DESCRIPTION:

Practices to clean-up leakage/spillage of on-site materials that may be harmful to receiving

waters.

APPLICATION:

All sites

GENERAL:

¢ Store controlled materials within a storage area.

¢ Educate personnel on prevention and clean-up techniques.

¢ Designate an Emergency Coordinator responsible for employing preventative practices and for
providing spill response.

+ Maintain a supply of clean-up equipment on-site and post a list of local response agencies with
phone numbers.

METHODS:

¢ Clean-up spills/leaks immediately and remediate cause.

¢ Use as little water as possible. NEVER HOSE DOWN OR BURY SPILL CONTAMINATED
MATERIAL.

¢ Use rags or absorbent material for clean-up. Excavate contaminated soils. Dispose of clean-up
material and soil as hazardous waste.

+ Document all spills with date, location, substance, volume, actions taken and other pertinent
data.

¢ Contact the Salt Lake County Health Department (313-6700) for any spill of reportable

quantity.
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BMP: Stabilized Construction Entrance SCE

Construction

15" ‘Minimum i ‘ 1] '

DESCRIPTION:

A stabilized pad of crushed stone located where construction traffic enters or leaves the site from
or to paved surface.

APPLICATION:

At any point of ingress or egress at a construction site where adjacent traveled way is paved.
Generally applies to sites over 2 acres unless special conditions exist.

INSTALLATION/APPLICATION CRITERIA:

¢ Clear and grub area and grade to provide maximum slope of 2%.

¢+ Compact subgrade and place filter fabric if desired (recommended for entrances to remain for
more than 3 months.

¢ Place coarse aggregate, 1 to 2-1/2 inches in size, to a minimum depth of 8 inches.

LIMITATIONS:

¢+ Requires periodic top dressing with additional stones.
¢+ Should be used in conjunction with street sweeping on adjacent public right-of-way.

MAINTENANCE:

¢+ Inspect daily for loss of gravel or sediment buildup.

+ Inspect adjacent roadway for sediment deposit and clean by sweeping or shoveling.

+ Repair entrance and replace gravel as required to maintain control in good working condition.
+ Expand stabilized area as required to accommodate traffic and prevent erosion at driveways.
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Construction

BMP: Straw Bale Barrier

DESCRIPTION:
Temporary sediment barrier consisting of a row of entrenched and anchored straw bales.

APPLICATIONS:

¢ Perimeter control: place barrier at down-gradient limits of disturbance.
¢ Sediment barrier: place barrier at toe of slope or soil stockpile.

¢ Protection of existing waterways: place barrier at top of stream bank.
¢ Inlet protection.

INSTALLATION/APPLICATION CRITERIA:

¢ Excavate a 4-inch minimum deep trench along contour line, i.e. parallel to slope, removing all
grass and other material that may allow underflow.

¢ Place bales in trench with ends tightly abutting, fill any gaps by wedging loose straw into
openings.

+ Anchor each bale with 2 stakes driven flush with the top of the bale.

¢ Backfill around bale and compact to prevent piping, backfill on uphill side to be built up 4-
inches above ground at the barrier.

LIMITATIONS:

¢+ Recommended maximum area of 0.5 acre per 100 feet of barrier
¢+ Recommended maximum up-gradient slope length of 150 feet

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

MAINTENANCE:

s Inspect immediately after any rainfall and at least daily during prolonged rainfall.
Look for runoff bypassing ends of barriers or undercutting barriers.

Repair or replace damaged areas of the barrier and remove accumulated sediment.
Realign bales as necessary to provide continuous barrier and fill gaps.

Recompact soil around barrier as necessary to prevent piping.

> & & &
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BMP: Street Sweeping
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DESCRIPTION:
Reduce the discharges of pollutants to stormwater from street surfaces by conducting street

cleaning on a regular basis.

APPROACH:

¢ Prioritize cleaning to use the most sophisticated sweepers, at the highest frequency, and in

areas with the highest pollutant loading.

Restrict street parking prior to and during sweeping.

Increase sweeping frequency just before the rainy season.

Proper maintenance and operation of sweepers greatly increase their efficiency.

Keep accurate operation logs to track programs.

Sweepers effective at removing smaller particles (less than 10 microns) may generate dust

that would lead to concerns over worker and public safety.

¢+ Equipment selection can be key for this particular BMP. There are two types used, the
mechanical broom sweepers (more effective at picking up large debris and cleaning wet
streets), and the vacuum sweepers (more effective at removing fine particles and associated
heavy metals). Many communities find it useful to have a compliment of both types in their
fleet.

> & S & &

LIMITATIONS:

¢ Conventional sweepers are not able to remove oil and grease.

¢+ Mechanical sweepers are not effective at removing finer sediments.

+ Effectiveness may also be limited by street conditions, traffic congestion, presence of
construction projects, climatic conditions and condition of curbs.

MAINTENANCE:
+ Replace worn parts as necessary.
+ Install main and gutter brooms of the appropriate weight.

45




SR

Construction

BMP: Surface Roughening

DESCRIPTION:
Rough preparation of working areas leaving depressions and uneven surface. Depressions should

be done parallel to contours.

APPLICATION:
Surface roughening is appropriate for all construction that will not be receiving impervious cover

within 14 days and that will be exposed less than 60 days (seed areas to be open in excess of 60
days).

INSTALLATION/APPLICATION CRITERIA:

¢ Surface should be left in rough condition during initial earthwork activity.

¢ Surfaces that have become smoothed or compacted due to equipment traffic should be
roughened by use of disks, spring harrows, teeth on front end loader, or similar, operating
along the contours of the slope. Tracking (by crawler tractor driving up and down slope) may
also be used to provide depressions parallel to contours.

¢ Avoid compaction of soils during roughening as this inhibits plant growth and promotes storm
water runoff. Limit tracked machinery to sandy soil.

¢ Seed or mulch areas to be exposed in excess of 60 days.

¢+ Employ dust controls.

LIMITATIONS:
¢ Wil not withstand heavy rainfall.
¢ Slopes steeper than 2:1 (50%) should be benched.

MAINTENANCE:

¢ Inspect following any storm event and at a minimum of weekly.

¢ If erosion in the form of rills (small waterways formed by runoff) is evident, perform machine
roughening of area.

+ For vegetated slopes reseed areas that are bare or have been reworked.
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BMP: Temporary and Permanent Seeding and Planting
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DESCRIPTION:
Seeding of grass and plantings of trees, shrubs, vines and ground covers provide long-term
stabilization of soil. In some areas, with suitable climates, grasses can be planted for stabilization.

Temporary seeding - establishment of short term cover by application of rapidly germinating seed
mix (alternatively hydro-seeding may be utilized).

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

APPLICATION:

¢ Appropriate for site stabilization both during construction and post-construction.
¢ Any graded/cleared areas where construction activities have ceased.

¢+ Open space cut and fill areas.

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

INSTALLATION/APPLICATION CRITERIA:

Type of vegetation, site and seedbed preparation, planting time, fertilization and water
requirements should be considered for each application. The recommended seed mix will be
dependent on site specific information such as elevation, exposure, soils, water availability and
topography. Appropriate ground preparation and fertilizer must be considered.

LIMITATIONS:
¢+ Permanent and temporary vegetation may not be appropriate in dry periods without irrigation.
+ Fertilizer requirements may have potential to create stormwater pollution.

MAINTENANCE:
+ Shrubs and trees must be adequately watered and fertilized and if needed pruned.

+ Grasses may need to be watered and mowed.

+ Provide irrigation 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 traffic.
When 75% coverage is achieved inspect monthly for damage and remediate as necessary.
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BMP: Temporary Drains And Swales

Compacted earth or
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Stabilization

DESCRIPTION:
Temporary drains and swales are used to divert off-site runoff around the construction site, divert
runoff from stabilized areas around disturbed areas, and direct runoff into sediment.

APPLICATIONS:

+ Temporary drains and swales are appropriate for diverting any upslope runoff around
unstabilized or disturbed areas of the construction site.

» Prevent slope failures. Prevent damage to adjacent property. Prevents erosion and transport of
sediments into water ways. Increases the potential for infiltration. Diverts sediment-laden runoff
into sediment basins or traps.

INSTALLATION/APPLICATION:

¢ Temporary drainage swales will effectively convey runoff and avoid erosion if built properly:

+ Size temporary drainage swales using local drainage design criteria. A permanent drainage
channel must be designed by a professional engineer (see the local drainage design criteria
for proper design).

+ At aminimum, the drain/swale should conform to predevelopment drainage patterns and
capacities.

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

LIMITATIONS:

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

» Temporary drains and swales must conform to local floodplain management requirements.
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BMP: Temporary Stream Crossing

DESCRIPTION:

A temporary access stream crossing is a temporary culvert, ford or bridge placed across a
waterway to provide access for construction purposes for a period of less than one year.
Temporary access crossings are not intended to be used to maintain traffic for the general public.

APPLICATIONS:

Temporary stream crossings should be installed at all designated crossings of perennial and
intermittent streams on the construction site, as well as for dry channels which may be
significantly eroded by construction traffic.

INSTALLATION/APPLICATION:

Requires knowledge of stream flows and soil strength and should be designed under the direction
of a Utah registered engineer with knowledge of both hydraulics and construction loading
requirements for structures.

LIMITATIONS:

¢+ May be an expensive for a temporary improvement.

+ Requires other BMP’s to minimize soil disturbance during installation and removal.

¢ Fords should only be used in dry weather.

¢ A Stream Alteration Permit may be required, contact the Utah Division of Water Rights before
implementation.

MAINTENANCE:

¢ Inspect weekly and after each significant rainfall, including assessment of foundations.
¢ Periodically remove silt from crossings.

¢+ Replace lost aggregated from inlets and outlets of culverts.

49




BMP: Vehicle And Equipment Cleaning VEC

Construction

DESCRIPTION:
Prevent or reduce the discharge of pollutants to storm water from vehicle and equipment cleaning

by washing in designated, contained areas only, eliminating discharges to the storm drain by
infiltrating or recycling the wash water, and/or training employees and subcontractors.

INSTALLATION/APPLICATION:

+ Use designated, bermed wash areas to prevent wash water contact with storm water, creeks,
rivers, and other water bodies. The wash area can be sloped for wash water collection and
subsequent infiltration into the ground.

¢ Use as little water as possible to avoid having to install erosion and sediment controls for the
wash area. Use phosphate-free biodegradable soaps. Educate employees and subcontractors
on pollution prevention measures. Do not permit steam cleaning on-site. Steam cleaning can
generate significant pollutant concentrations.

LIMITATIONS:
+ Even phosphate-free, biodegradable soaps have been shown to be toxic to fish before the

soap degrades.
+ Sending vehicles/equipment off-site should be done in conjunction with Stabilized Construction

Entrance.

MAINTENANCE:
+ Minimal, some berm repair may be necessary.
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BMP: Vehicle And Equipment Fueling VEF

Construction

Sloped or
otherwise
designed for easy
removal of leaked
fuel

Must be capable of
holding 100% of tank
capacity

DESCRIPTION:
Prevent fuel spills and leaks, and reduce their impacts to storm water by using off-site facilities, fueling in

designated areas only, enclosing or covering stored fuel, implementing spill controls, and training
employees and subcontractors.

INSTALLATION/APPLICATION:

¢ Use off-site fueling stations as much as possible. Fueling vehicles and equipment outdoors or in areas
where fuel may spill/leak onto paved surfaces or into drainage pathways can pollute storm water. If you
fuel a large number of vehicles or pieces of equipment, consider using an off-site fueling station. These
areas are better equipped to handle fuel and spills properly. Performing this work off-site can also be
economical by eliminating the need for a separate fueling area at your site.

¢ If fueling must occur on-site, use designated areas, located away from drainage courses, to prevent the
runon of storm water and the runoff of spills. Discourage ~topping-off ~ of fuel tanks.

+ Always use secondary containment, such as a drain pan or drop cloth, when fueling to catch
spills/leaks. Place a stockpile of spill cleanup materials where it will be readily accessible. Use
adsorbent materials on small spills rather than hosing down or burying the spill. Remove the adsorbent
materials promptly and dispose of properly.

+ Carry out all Federal and State requirements regarding stationary above ground storage tanks. (40 CF
Sub. J) Avoid mobile fueling of mobile construction equipment around the site; rather, transport the
equipment to designated fueling areas. With the exception of tracked equipment such as bulldozers
and perhaps forklifts, most vehicles should be able to travel to a designated area with little lost time.
Train employees and subcontractors in proper fueling and cleanup procedures.

LIMITATIONS:
Sending vehicles/equipment off-site should be done in conjunction with Stabilized Construction Entrance.

MAINTENANCE:
+ Keep ample supplies of spill cleanup materials on-site.
+ |Inspect fueling areas and storage tanks on a regular schedule.
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BMP: Vegetated Buffers

DESCRIPTION:

Vegetated buffers are areas of natural or established vegetation maintained to protect the water
quality of neighboring areas. Buffer zones slow stormwater runoff, provide an area where runoff
can permeate the soil, contribute to ground water recharge, and filter sediment. Slowing runoff
also helps to prevent soil erosion and streambank collapse.

APPLICATIONS:
Vegetated buffers can be used in any area able to support vegetation. They are most effective

and beneficial on floodplains, near wetlands, along streambanks, and on unstable slopes.

INSTALLATION/APPLICATION CRITERIA:

To establish an effective vegetative buffer, follow these guidelines:

¢+ Make sure soils are not compacted.

¢ Make sure slopes are less than 5 percent unless temporary erosion control mats are also
used.

+ Determine buffer widths after carefully considering slope, vegetation, soils, depth to
impermeable layers, runoff sediment characteristics, type and amount of pollutants, and
annual rainfall.

¢ Make sure buffer widths increase as slope increases.

¢ Intermix zones of vegetation (native vegetation in particular), including grasses, deciduous and
evergreen shrubs, and understory and overstory trees.

+ In areas where flows are concentrated and fast, combine buffer zones with other practices
such as level spreaders, infiltration areas, or diversions to prevent erosion and rilling.

LIMITATIONS:
Adequate land must be available for a vegetated buffer. If land cost is high, buffer zones might not

be cost-effective. In addition, adequate vegetative cover must be maintained in the buffer to keep
it effective. Vegetated buffers work well with sheet flows, but they are not appropriate for
mitigating concentrated stormwater flows.

MAINTENANCE:
Keeping vegetation healthy in vegetated buffers requires routine maintenance. Depending on
species, soil types, and climatic conditions, maintenance can include weed and pest control,

mowing, fertilizing, liming, irrigating, and pruning.

Adapted from EPA — Stormwater Menu of BMPs
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BMP: Waste Disposal Const,ﬂfﬂ

DESCRIPTION:
Controlled storage and disposal of solid waste generated by construction activities.

APPLICATION:
All construction sites.

INSTALLATION:

+ Designate one or several waste collection areas with easy access for construction vehicles
and personnel. Ensure no waterways or storm drainage inlets are located near the waste
collection areas.

¢ Construct compacted earthen berm (See Earth Berm Barrier Information Sheet), or similar
perimeter containment around collection area for impoundment in the case of spills and to trap
any windblown trash.

¢ Use watertight containers with covers to remain closed when not in use. Provide separate
containers for different waste types where appropriate and label clearly.

+ Ensure all on site personnel are aware of and utilize designated waste collection area properly
and for intended use only (e.g. all toxic, hazardous, or recyclable materials shall be properly
disposed of separately from general construction waste).

+ Arrange for periodic pickup, transfer and disposal of collected waste at an authorized disposal
location. Include regular Porta-potty service in waste management activities.

LIMITATIONS:
¢+ On-site personnel are responsible for correct disposal of waste.

MAINTENANCE:

+ Discuss waste management procedures at progress meetings.

Collect site trash daily and deposit in covered containers at designated collection areas.
Check containers for leakage or inadequate covers and replace as needed.

Randomly check disposed materials for any unauthorized waste (e.g. toxic materials).

During daily site inspections check that waste is not being incorrectly disposed of on-site (e.g.
burial, burning, surface discharge, discharge to storm drain).

* ¢ S @
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Utah RSI Manual

Section 3

Erosion and Sediment Control BMPs

3.1 Erosion Control

Erosion control is any source control practice that
protects the soil surface and prevents soil paticles
from being detached by rainfall. flowing water. or
wind. Erosion control is also referred to as soil
stabilization. Erosion control consists of preparing
the soil surface and implementing one or more of
the BMPs shown in Table 3-1,to disturbed soil
areas.

All inactive soil-disturbed areas on the project site,
and most active areas prior to the onset of rain,
must be protected from erosion. Soil disturbed
areas may include relatively flat areas as well as
slopes. Typically, steep slopes and large exposed
areas require the most robust erosion controls;
flatter slopes and smaller areas still require
protection, but less costly materials may be
appropriate for these areas, allowing savings to be
directed to the more robust BMPs for steep slopes
and large exposed areas. To be effective, erosion
control BMPs must be implemented at slopes and
disturbed areas to protect them from concentrated
flows.

Table 3-1 Erosion Control BMPs
BMP# |BMP Name

EC-1 Scheduling

EC-2 Preservation of Existing Vegetation
EC-3  |Hydraulic Mulch

ECH4 Hydroseeding

EC-5  |Soil Binders

EC-6  |StrawMulch

EC-7 Geotextiles & Mats

EC-8 [Wood Mulching

EC-9 Earth Dikes and Drainage Swales
EC-10 |Velocity Dissipation Devices

EC-11  |Slope Drains

EC-12  |Streambank Stabilization

EC-13 |Polyacrylamide

Some erosion control BMPs can be used effectively to temporarily prevent erosion by
concentrated flows. These BMPs. used alone or in combination, prevent erosion by intercepting,
diverting, conveyving, and discharging concentrated flows ina manner that prevents soil
detachment and transport. Temporary concentrated flow conveyance controls may be required
to direct run-on around or through the project in a non-erodible fashion. Temporary
concentrated flowconveyance controlsinclude the following BM Ps:

= EC-9.Earth Dikes and Drainage Swales
= EC-10. Velocity Dissipation Devices

= EC-11 Slope Drains

January 2003
Errata 9-04

California Stormwater BMP Handbook
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Utah RSI Manual

Section 3
Erosion and Sediment Control BMPs

3.2 Sediment Control
Table 3-2 Temporary Sediment

Sediment control is any practice that traps soil Control BMPs
particles after they have been detached and moved
by rain. flowing water.orwind. Sediment control
measures are usually passive systemsthat rely on SE-1  |SiltFence
filtering or settling the palticles out of the water or
wind that is transporting them.

BMP# |IBMP Name

SE-2 Sediment Basin

SE-3 Sediment Trap

Sediment control practices include the BMPs listed

i SE-4 Check Dz
in Table 3-2. eck Dam

SE-5 Fiber Rolls

Sediment control BMPs include those practices that
intercept and slow or detain the flow of stormwater
to allow sediment to settle and be trapped. SE-7 Street Sweeping and Vacuuming
Sediment control practices can consist of installing
linear sediment barriers (such assilt fence. sandbag
barrier, and straw bale barrier): providing fiber SE-9  |Straw Bale Barrier
rolls, gravel bag berms. or check dams tobreak up SE-10
slope length or flow: or constructing a sediment
trap or sediment basin. Linear sediment barriers SE-11  |Chemical Treatment
aretypically placed belowthe toe of exposed and

erodible slopes. down-slope of exposed soil areas. around soil stockpiles. and at other
appropriate locations along the site perimeter.

SE-6 Gravel Bag Berm

SE-8 Sandbag Barrier

Storm Drain Inlet Protection

A few BMPs may control both sediment and erosion. for example, fiber rolls and sand bag
barriers. The authors of thishandbook have classified these BMPs as cither erosion control (EC)
or sediment control (SC)based on the authors opinion on the BMPs most common and effective

use.

Sediment control BMPs are most effective when used in conjunction with erosion control BMPs.
The combination of erosion control and sediment control is usually the most effective means to
prevent sediment from leaving the project site and potentially entering storm drains or receiving
waters. Under most conditions, the General Permit requires that the discharger implement an
effective combination of erosion and sediment controls.

Under limited circumstances. sediment control. alone may be appropriate. For example.
applying erosion control BMPstoan area where excavation. filling. compaction.orgrading is
currently under way may not be feasible when storms come unexpectedly. Use of sediment
controls by establishing perimeter control onthese areas may be appropriate and allowable
underthe General Permit provided the following conditions are met.

= Weather monitoring is under way.

- Inactive soil-disturbed areashavebeenprotected with an effective combinationoferosion

and sediment controls.

m
3-2 California Stormwater BMP Handbook January 2003
Construction Errata 9-04
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Utah RSI Manual

Section 3
Erosion and Sediment Control BMPs

= An adequate supply of sediment control materials are stored on-site and there are sufficient
forces of labor and equipment available to implement sediment controls on the active area

prior to the onset of rain.

= The SWPPP adequately describes the methods to protect active areas.

3.3 Wind Erosion Control
Table 3-3 Wind Erosion Control

Wind erosion control consists of applying water or
PP YTE BMPs

other dust palliatives to prevent or alleviate dust
nuisance. Wind erosion control best management BMP# BMP Name
practices (BMPs) are shown in Table 3-3. WE-1  |Wind Erosion Control

Other BMPsthat are sometimes applied to disturbed soil areas in order to control wind erosion
are BMPs EC-2 through EC-7,shown in Section 3.10ofthis Manual. Be advised that many ofthe
dust palliatives may contain compoundsthat have an unknown effect on stormwater. A
sampling and analysis protocol to test for stormwater contamination from exposure to such

compoundsisrequired inthe SWPPP.

3.4 Tracking Control BMPs

Table 3-4 Temporary Tracking

Tracking control consists of preventing or reducing the Control BMPs
tracking (?fsedlniellt Off-t%;tc—: by vehiclesleaving the BMP # | BMP Name
conshuction area. Tracking control best management ey yrr——r - -
practices (BMPs) are shown in Table 3-4. i Eg?it] tzed Construction Entrance
0 i st i AY
Attention to control of tracking sediment off site is R e o e On S
TR-3 Entrance/Outlet Tire Wash

highly recommended, as dirty streets and roads near a
construction site create a nuisance to thepublic and
generate constituent complaintsto elected officials and regulators. These complaintsoften

resultinimmediate inspections andregulatory actions.

3.5 Erosion and Sediment Control BMP Fact Sheet

Format
A BMP fact sheet is a shot document that gives all the EC-xx Example Fact Sheet
information about a particular BMP. Typically. each fact Description and Purpose
sheet contains the information outlined in Figure 3-1. Suitable Applications
Completed fact sheets for each of the above activities are 1 iliations
provided in Section 3.6. Implementation

The fact sheets also contain side bar presentations with Costs

information on BMP objectives, targeted constituents, [nspection and Maintenance |
removal effectiveness, and potential alternatives. References -
AT TN T A RS S TSI PR U AL TN S ST TS T T S A S e TR R

Figure 3-1

Example Fact Sheet

N T N L TP T o T P E O Y VT I SN T P, TR A S T T T T T R N L T S S S B T O Y e Y S i N S O TP e
3-3
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Section 3
Erosion and Sediment Control BMPs

3.6 BMP Fact Sheets

BMP fact sheets for erosion, sediment, wind, and tracking controls follow. The BMP fact sheets
are individually page numbered and are suitable for photocopying and inclusion in SWPPPs.
Fresh copies of the fact sheets can be individually downloaded from the California Stormwater
BMP Handbook web site at www.cabmphandbooks. com.

w
3-4 California Stormwater BMP Handbook January 2003
Errata 9-04
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Scheduli ng EC-1

Objectives

EC  Erosion Control O
SE  Sediment Control IKI
TR Tracking Control Kl
WE  Wind Eroson Control Kl

Non-Stormwater
Management Control

WM Waste Managementand
Materiak Pollution Contral

NS

Legend:
O Primary Objective
IKI Secondary Objective

Targeted Constituents

Description and Purpose Sediment
Scheduling isthe development of awritten plan that includes Nt
sequencing of construction activities and theimplementation of

BMPs such as erosion control and sediment control while Tieh
taking local climate (rainfall, wind, etc.) into consideration. F;ettaisv
acteria

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

Oiland Grease

Suitable Applications Potential Alternatives

Proper sequencing of construction activitiesto reduce erosion None
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 BMPs may often be reduced through proper

construction sequencing.

Limitations
= Environmental constraints such as nesting season
prohibitions reduce the full capabilities of this BMP.

Mplementation
= Avoidrainy periods. Schedule major grading operations

during dly months when practical. Allow enough time
before rainfall begins to stabilize the soil with vegetation or
physical means or to install sediment trapping devices.

= Plan the project and develop a schedule showing each phase of
construction . Clearly show how the rainy scason relates to soil

January 2003 California Stormwater BMP Handbook 1of 3
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EC-1 Scheduli ng

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

= Include on the schedule. details on the rainy season implementation and deployment of:

Erosion control BMPs

Sediment control BMPs

Tracking control BMPs

Wind 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 dewatering.

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

= Work out the sequencing and timetable for the start and completion of each item such assite
clearing and grubbing. grading, excavation, paving. foundation pouring utilities installation,
etc.. to minimize the active construction area during the rainy season.

Sequence trenching activities so that most open po Lions are closed before new
trenching begins.

Incorporate staged seeding and re-vegetation of graded slopes as work progresses.
Schedule establishment of permanent vegetation during appropriate planting time for
specified vegetation.

- Non-active areas should be stabilized as soon as practical after the cessation of soil
disturbing activities or one day prior to the onset of precipitation.

= Monitor the weather forecast for rainfall.

= When rainfall is predicted. adjust the construction schedule to allow the implementation of
soil stabilization and sediment treatment controls on all disturbed areas prior to the onset of

rain.

- Beprepared year round to deploy erosion control and sediment control BMPs. Erosion may
be caused during dry seasons by un-seasonal rainfall. wind. and vehicle tracking. Keep the
site stabilized year round. and retain and maintain rainy season sediment trapping devices
in operational condition.

= Apply permanent erosion control to areas deemed substantially complete during the
project's defined seeding window.

Costs

Construction scheduling to reduce erosion may increase other construction costs due to reduced
economies of scale in performing site erading. The cost effectiveness of scheduling techniques
should be compared with the other less effective erosion and sedimentation controls to achieve a
costeffectivebalance.

e L LR T L VO S S W B T T T T e
20f3 California Stormwater BMP Handbook January 2003
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Scheduli ng EC-1

hspection and Maintenance
= Verifythatwork isprogressinginaccordance with the schedule. Ifprogress deviates. take
corrective actions.

= 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 Depaltment of Transp0 Itation (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.

January 2003 California Stormwater BMP Handbook 3of3
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Preservation Of Existing Vegetation EC-2

e T TN I o I TP TN S T PN SR T

Objectives

EC  Erosion Con?rol

SE  Sediment Control
TR Tracking Control
WE  Wind Ercsion Control

Non-Stormwater
Management Control

NS

WM Waste Managementand
Materiak Pollution Control

Legend:
O Primary Objective
IKI Secondary Objective

T R T e N A e EE A s s F R S S B

o Targeted Constituents
Description a nd Purpose am o e R
] ) Sl s : 2 Sediment
Carefully planned preservation of existing vegetation minimizes

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

Metals
Suitable Applications Bacteria
Preservation of existing vegetation is suitable for use on most Oiland Grease
projects. Large project sites often provide the greatest Organics
opportunity for use of this BMP. Suitable applications include
the following: e

" Pbté.ntialwAltematives

R Y2 P T S e L S A ST

« Areas within the site where no construction activity occurs, v

or occurs at a later date. This BMP is especially suitable to
multi year projects where grading can be phased.

= 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 government require
preservation, such asvernal pools, wetlands, marshes.
ce kain oak trees, etc. These areas are usually designated on
the plans, or in the specifications. permits, or
environmental documents.

e L A L P B A e b b ATt S

= Where vegetation designated for ultimate removal can be
temporarily preserved and be utilized for erosion control and
sediment control.

(=31 = iE = SEmLbe L ite LITs
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EC-2 Preservation Of Existing Vegetation

Limitations
= Requires forward planning by the owner/developer, contractor. and design stafT.

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

= Forsiteswith diverse topography, it isoften difficult and expensive to save existing trees
while grading the site satisfactory for the planned development.

Inplementation

The best way to prevent erosion isto 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 the site (e.g., natural watercourses, steep slopes), and to incorporate unique or desirable
existing vegetation into the site's landscaping plan. Clearly marking and leaving a buffer area
around these unique areas during construction will help to preserve these areas as well as take
advantage of natural erosion prevention and sediment trapping.

Existing vegetation to be preserved on the site must be protected from mechanical and other
injury while theland isbeing developed. The purpose of protecting existing vegetation isto
ensure the survival of desirable vegetation for shade, beautification, and erosion control.

Mature vegetation has extensive root systems that help to hold soil in place, thus reducing
erosion. In addition, vegetation helpskeep soil from drying rapidly and becoming susceptible to
erosion. To effectively save existing vegetation, no disturbances of any kind should be allowed
within a defined area around the vegetation. For trees, no construction activity should occur
within the drip line of the tree.

Timing
= Provide for preservation of existing vegetation prior to the commencement of clearing and
grubbing operations or other soil disturbing activities in areas where no construction activity

is planned or will occur at a later date.

Design and Layout
= Mark areasto be preserved with temporary fencing. Include sufficient setback to protect
roots.

Orange colored plastic mesh fencing works well.

Use appropriate fence posts and adequate post spacing and depth to completely suppo t
the fence in an upright position.

= Locatetemporary roadways, stockpiles, and layout areas to avoid stands of trees. shrubs,
and grass.

= Consider the impact of grade changes to existing vegetation and the root zone.
= Maintain existing irrigation systems where feasible. Temporary irrigation may be required.

= Instruct employees and subcontractors tohonor protective devices. Prohibit heavy
equipment. vehicular traffic, or storage of construction materials within the protected area.

2 of 4 California Stormwater BMP Handbook January 2003
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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.

lhspection 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:

= Verify that protective measures remain in place. Restore damaged protection measures
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. Ifroots 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.

= Donotleave tree roots exposed to air. Cover exposedroots with soil assoonas possible. If
soil covering is not practical, protect exposed roots with wet burlap or peat moss until the
tunnel ortrench is ready forbackfill.

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

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

- |fbark 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 folkh until the soil is loosened. Place holes 18
in. apart throughout the area of compacted soil under the tree crown.

= Fertilization
Fetilize stressed or damaged broadleaf trees to aid recovery.

Fetilize trees in the late fall or early spring.

ol e
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EC-2 Preservation Of Existing Vegetation

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 conifers that have extended root systems.

= Retain protective measures until all other construction activity is complete to avoid damage
during site cleanup and stabilization.

References
County of Sacramento Tree Preservation Ordinance, September 1981.

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

Stormwater Management of the Puget Sound Basin. Technical Manual, Publication #9 F75.
Washington State Depaltment of Ecology, February 1992.

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

=
4 of 4 California Stormwater BMP Handbook January 2003

Construction
3-11 www cabmphandbooks.com



3-12

Utah RSI Manual

ﬂydraulic Mulch

EC-3

Objectives

EC  Erosion Control

SE  Sediment Control

TR Tracking Control

WE  Wind Erosion Cantrol Kl
NS Non-Stormwater

Management Control

WM Waste Managementand
Materiak Pollution Control

Description and Purpose

Hydraulic mulch consists of applying a mixture of shredded
wood fiber or a hydraulic matrix. and a stabilizing emulsion or
tackifier with hydro-mulching equipment. which temporarily
protects exposed soil from erosion by raindrop impact or wind.

Suitable Applications

Hydraulic mulch is suitable for soil disturbed areas requiring
temporary protection until permanent stabilization is
established, and disturbed areas that will be re-disturbed
following an extended period of inactivity.

Limitations

Wood fiber hydraulic mulches are generally short lived and
need 24 hours to dry before rainfall occurs to be effective. May
require a second application in order to remain effective for an
entire rainy season.

mplementation

= Priorto application, roughen embankment and fill areas by
rolling with a crimping or punching type roller or by track
walking. Track walking shall only be used where other
methods are impractical.

= Tobe effective, hydraulic matrices require 24 hours to dry
before rainfall occurs.

= Avoid mulch over spray onto roads. sidewalks. drainage
channels, existing vegetation, etc.

Legend:
0 Primary Objective
K| secondary Objective

AT TR T s =)

Targeted Constituent

a— e et

Sediment
Nutrients

Trash

Metals
Bacteria

Oil and Grease
Organics

Potential Alternatives
EC-4 Hydrosezding

EC-5 SoilBinders EC-

6 Straw Mulch

EC-7 Geotexties and Mats EC-

8 Wood Mulching
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EC-3 Hydraulic Mulch

= Paper based hydraulic mulches alone shall not be used for erosion control.

Hydraulic Mulches

Wood fiber mulch can be applied alone or as a component of hydraulic matrices. Wood fiber
applied alone is typically applied at the rate of 2,000 to 4,000 Ib/acre. Wood fiber mulch is
manufactured from wood or wood waste from lumber mills or from urban sources.

Hydraulic Matrices

Hydraulic matrices include a mixture of wood fiber and acrylic polymer or other tackifier as
binder. Apply as a liquid slurry using a hydraulic application machine (i.e.. hydro seeder) at the
following minimum rates. or as specified by the manufacturer to achieve complete coverage of
the target area: 2,000 to 4,000 Ib/acre wood fiber mulch, and 5to 10% (by weight) of tackifier
(acrylic copolymer, guar, psyllium.etc.)

Bonded Fiber Matrix

Bonded fiber matrix (BFM) is ahydraulically applied system of fibers and adhesives that upon
drying forms an erosion resistant blanket that promotes vegetation, and prevents soil erosion.
BFMs are typically applied at rates from 3,000 Ib/acre to 4,000 lb/acre based on the
manufacturer's recommendation. A biodegradable BFM iscomposed of materials that are 100%
biodegradable. The binder inthe BFM should also be biodegradable and should not dissolve or
disperse upon re-wetting. Typically, biodegradable BFMs should not be applied immediately
before, during or immediately after rainfall if the soil is saturated. Depending on the product,
BFMs typically require 12 to 24 hours to dry and become effective.

Costs
Average cost for installation of wood fiber mulch is $900/acre. Average cost for installation of
BFM is $5,500/acre.

hspection and Maintenance
= Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,
weekly during the rainy season. and at two-week intervals during the non-rainy season.

= Areas where erosion is evident shall be repaired and BMPs re-applied as soon as possible.
Care should be exercised to minimize the damage to protected areas while making repairs, as
any area damaged will require re-application of BMPs.

= Maintain anunbroken.temporary mulched ground coverthroughoutthe period of
construction whenthesoilsarenotbeing reworked.

References

Controlling Erosion of Construction Sites Agricultural Information #347, U.S. Department of
Agriculture (USDA), Natural Resources Conservation Service (NRCS) (formerly Soil
Conservation Service -SCS).

Guides for Erosion and Sediment Control in California, USDA Soils Conservation Service.
January 1991.

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area
Governments, May 1995.
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Hydraulic Mulch EC-3

Sedimentation and Erosion Control. An Inventory of Current Practices Draft. US EPA, April
1990.

Soil Erosion by Water. Agriculture Information Bulletin #51B, U.S. Depaltment of Agriculture,
Soil Conservation Service.

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Depaltment of Transp0 ltation (Caltrans). November 2000.

Guidance Document : Soil Stabilization for Temporary Slopes, State of California Department of
Transpotation (Caltrans), November 1999

Stormwater Management of the Puget Sound Basin, Technical Manual, Publication #9175.
Washington State Depaltment of Ecology. February 1992.

Water Quality Management Plan for the Lake Tahoe Region, Volume [1. Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.
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ﬂydroseeding EC-4

Objectives

EC  Erosion Control

SE  Sediment Control

TR Tracking Conrol

WE  Wind Erosion Control KKl

NS Non-Stormwater
Management Control

WM Waste Managementand
Materiak Pallution Control

Legend:
0 Primary Objective
IKI Secondary Objective

Targeted Constituents

Description and Purpose

) ; " : ; . Sediment

Hydroseeding typically consists of applying a mixture of wood .
4 - . e . Nutrients
fiber, seed, fertilizer, and stabilizing emulsion with hydro- Trash
mulch equipment, to temporarily protect exposed soils from @
erosion by water and wind. Metals
Bacteria

Suitable Applications Oiland Grease
Hydroseeding is suitable for soil disturbed areas requiring Organics

temporary protection until permanent stabilization is
established, and disturbed areas that will be re-disturbed
following an extended period of inactivity.

Potential Alternatives

EC-3HydraulicMulch
Limitations

EC-5 SoilBinders
= Hydroseeding may be usedalone only when thereis

sufficienttime in the season to ensure adequate vegetation EC-6 Straw Mulch

establishmentand coverage toprovide adequate erosion EC-7 Geotexties and Mats
control. Otherwise, hydroseeding mustbeused in EC-8 Wood Mulching

conjunctionwith mulching (i.e..strawmulch).
= Steep slopes are difficult to protect with temporary seeding.

= Temporary seeding may not be appropriate in dry periods
without supplemental irrigation.

= Temporary vegetation may have to be removed before

permanent vegetation is applied.

= Temporary vegetation is not appropriate for short term inactivity.

January 2003 California Stormwater BMP Handbook 10f 3
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EC-4 Hydroseeding;_

inplementation
In order to select appropriate hydroseeding mixtures, an evaluation of site conditions shall be
pe formed with respect to:

Soil conditions Maintenance requirements
Site topography Sensitive adjacent areas

Season and climate Wateravailability

Vegetation types Plans for permanent vegetation

The local office ofthe U.S.D.A Natural Resources Conservation Service (NRCS) is an excellent
source of information on appropriate seed mixes.

The following steps shall be followed for implementation:

= Avoid use of hydroseeding in areas where the BMP would be incompatible with future
ealthwork activities and would have to be removed.

- Hydroseeding can be accomplished using a multiple step or one step process. The multiple
step process ensures maximum direct contact of the seeds to soil. When the one step
process is used to apply the mixture of fiber, seed, etc., the seed rate shall be increased to
compensate for all seeds not having direct contact with the soil.

= Prior to application. roughen the area to be seeded with the furrows trending along the
contours.

= Apply a straw mulch to keep seeds in place and to moderate soil moisture and temperature
until the seeds germinate and grow.

« Allseedsshallbeinconformance withthe California State Seed Law ofthe Depa ltment of
Agriculture. Each seed bag shall be delivered to thesitesealed and clearly marked asto
species. purity. percent germination. dealer's guarantee. and dates of test. The container
shallbelabeledtoclearlyreflectthe amountof Pure Live Seed (PLS) contained. Alllegume
seed shall be pelletinoculated. Inoculantsourcesshallbe species specificand shallbe
applied at a rate of 2 [b of inoculant per 100lb seed.

- Commercial felilizer shall conform to the requirements of the California Food and
Agricultural Code. Fetilizer shall be pelleted or granular form.

- Follow up applications shall be made as needed to cover weak spots and to maintain
adequate soil protection.

= Avoid over spray onto roads. sidewalks, drainage channels, existing vegetation, etc.
Costs

Average cost for installation and maintenance may vary from as low as $300 per acre for flat
slopes and stable soils, to $i600 per acre for moderate to steep slopes and/or erosive soils.

S
20f3 California Stormwater BMP Handbook January 2003
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Hydroseeding

EC-4

1 Installed
Hyd ding
yaroseeding CostperAcre
Ornamentals $400 - $1600
High Density Tmf Species $350

Bunch Grasses

$300-$1B300

) Annual $350 - $650
FastGrowing -
Perennial $300-$800
L , Native $300-$1600
Non-Competing -
Non -Native $400-$500

Sterile

Cereal Grain

5500

Source: Caltrans Guidance for Soil Stabilization for Temporary Slopes. Nov. ©99

lhspection and Maintenance

Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,
weekly during therainy season, and attwo-week intervals during the non-rainy season.

Areas where erosion isevident shall be repaired and BMPs re-applied as soon as possible.
Care should be exercised to minimize the damage to protected areas while making repairs, as
any area damaged will require re-application of BMPs.

Where seeds fail to germinate, or they germinate and die, the area must be re-seeded,
fetilized, and mulched within the planting season, using not less than half the original
application rates.

Irrigation systems, if applicable, should be inspected daily while in use to identify system
malfunctions and line breaks. When line breaks are detected, the system must be shut down
immediately and breaks repaired before the system is put back into operation.

Irrigation systems shall be inspected for complete coverage and adjusted as needed to
maintain complete coverage.

References
Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Depa Itment of Transp0 Itation (Caltrans), November 2000.

Guidance Document: Soil Stabilization for Temporary Slopes, State of California Department of
Transpotation (Caltrans), November 1999.
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Soil Binders EC_—E

v 10 T Y G i T Y e

Objectives

EC  Erosion Conlrolﬁ

1 SE  Sediment Control
T TR Tracking Gontrol

ﬂ WE  Wind Erosion Control IKI

NS Non-Stormwater
Management Control

WM Waste Managementand
Materiak Pollution Control

N : Legend:

0 Primary Objective

N N
® ® ®
: . O Kl Secondary Objective

TR T T s

“‘Ta rgeted Constltuents

Description and Purpose P SSSS———
Soil binders consist of applying and maintaining a soil stabilizer Mt
to exposed soil surfaces. Soil binders are materials appEied to Trash
the soil surface totemporarily prevent water mduced erosion of é
exposed soils on construction sites. Soil binders also prevent Meaaisv
wind erosion. Bacteria
Oiand Grease
Suitable Applications Organics

Soil binders are typically applied to disturbed areas requiring
short term temporary protection . Because soil binders can
often be incorporated into the work. they are a good alternative

e

Potential Alternatives

to mulches in areas where grading activities will soon resume. EC-3 Hydraulic Muich

Soil binders are also suitable for use on stockpiles. EC-4 Hydroseeding

Limitations EC-6 Straw Muich

e Soil binders are temporary in nature and may need EC-7 Geotextiles and Mats
reapplication. EC-8Wood Mulching

- Soil bindersrequire a minimum curing time until fully
effective. as prescribed by the manufacturer. Curing time
may be 24 hours or longer. Soil binders may need
reapplication after a storm event.

= Soil binders will generally experience spot failures during
heavy rainfall events. Ifrunoff penetrates the soil at the top
of a slope treated with a soil binder. it is likely that the runoff
will undercut the stabilized soil layer and discharge at a point
fmther down slope.

TETE W
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EC-5 Soil Binders

Soil binders do not hold up to pedestrian or vehicular traffic across treated areas.

Soilbinders may not penetrate soil surfaces made up primarily of silt and clay, particularly
when compacted.

Some soil binders may not perform well with low relative humidity. Under rainy conditions.
some agents may become slippery or leach out of the soil.

Soil binders may not cure if low temperatures occur within 24 hours of application.

The water quality impacts of soil binders are relatively unknown and some may have water
quality impacts due to their chemical makeup.

A sampling and analysis plan must be incorporated into the SWPPP as soil binders could be
a source of non-visible pollutants.

Inplementation
General Considerations

Regional soil types will dictate appropriate soil binders to be used.

A soil binder must be environmentally benign (non-toxic to plant and animal life). easy to
apply. easy to maintain.economical, and should not stain paved or painted surfaces. Soil
binders shouldnot pollute stormwater.

Some soil binders may not be compatible with existing vegetation.

Performance of soil binders depends on temperature, humidity, and traffic across treated
areas.

Avoid over spray onto roads, sidewalks, drainage channels, existing vegetation, etc.

Selecting aSoil Binder

Properties of common soil binders used forerosion control are provided on Table 1atthe end of
this BMP. UseTable Itoselectan appropriate soil binder. Referto WE-1, Wind Erosion
Control. fordustcontrolsoil binders.

Factors to consider when selecting a soil binder include the following:

Suitability to situation - Consider where the soil binder will be applied, if it needs a high
resistance to leaching or abrasion, and whether it needs to be compatible with any existing
vegetation. Determine the length of time soil stabilization will be needed, and if the soil
binder will be placed in an area where it will degrade rapidly. In general, slope steepness is
not a discriminating factor for the listed soil binders.

Soil types and surface materials - Fines and moisture content are key properties of surface
materials. Consider a soil binder's ability to penetrate, likelihood of leaching, and ability to
form a surface crust on the surface materials.

Frequency of application - The frequency of application can be affected by subgrade
conditions, surface type. climate. and maintenance schedule. Frequent applications could

20f7 California Stormwater BMP Handbook January 2003
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Soil Binders

EC-5

lead to high costs. Application frequency may be minimized if the soil binder has good

penetration. low evaporation, and good longevity. Consider also that frequent application
will require frequent equipment clean up.

Plant-Material Based (ShortLived) Binders

Guar: Guar is a non-toxic, biodegradable, natural galactomannan based hydrocolloid treated

with dispersant agents for easy field mixing. Itshouldbe mixed with water atthe rate of 11to 15

Ib per Looo gallons. Recommended minimum application rates are as follows:

Application Rates for Guar Soil Stabilizer

Slope (H:V):

Flat

4:1

B

2:1

1:1

Ib/acre:

40

45

S0

60

70

Psyllium: Psyllium iscomposed ofthe finely ground muciloid coating of plantago seedsthatis
applied as a dry powder or ina wet slurry to the surface of the soil. Ttdries to form afirm but
rewettable membrane that binds soil particles together but permits germination and growth of
seed. Psyllium requires 1 to 18hours drying time. Application rates should be from 80to 200
1b/acre. with enough water in solution to allow for a uniform sluny flow.

Starch: Starch isnon-ionic, cold water soluble (pre-gelatinized) granularcornstarch. The

material ismixed with water and applied at the rate of 150 [b/acre. Approximate drying timeis

9to 12 hours.

Plant-Material Based (Long Lived) Binders

Pitch and Rosin Emulsion: Generally, a non-ionic pitch and rosin emulsion has a minimum

solids content of 48%. The rosin should be a minimum of 26% of the total solids content. The

soil stabilizer should be non-corrosive, water dilutable emulsion that upon application cures to a
water insoluble binding and cementing agent. For soil erosion control applications. the
emulsion is diluted and should be applied as follows:

= Forclayey soil:

= Forsandy soil:

5 parts water to palt emulsion

10palts water to 1pait emulsion

Application can be by water truck or hydraulic seeder with the emulsion and product mixture
applied at the rate specified by the manufacturer.

Polymeric Emulsion Blend Binders
Acllic Copolymers and Polymers: Polymeric soil stabilizers should consist of a liquid or solid

polymer or copolymer with an acrylic base that contains a minimum of 55

»solids. The

polymeric compound should be handled and mixed in a manner that will not cause foaming or
should contain an anti-foaming agent. The polymeric emulsion should not exceed its shelf life
or expiration date; manufacturers should provide the expiration date. Polymeric soil stabilizer
should be readily miscible in water, non-injurious to seed or animal life. non-flammable. should

provide surface soil stabilization for various soil types without totally inhibiting water
infiltration , and should not re-emulsify when cured. The applied compound should air cure

within 2 maximum of 36 to 48 hours. Liquid copolymer should be diluted at a rate of 10parts

water to Ipalt polymer and the mixture applied to soil at a rate of 1175 gallons/acre.

AP E
January 2003
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EC-5 Soil Binders

Liquid Polymers of Methacrylates and Acrylates: This material consists of a tackifier/sealer that
is aliquid polymer of methacrylates and acrylates. It is an aqueous 100% acrylic emulsion blend
of 40% solids by volume that is free from styrene, acetate, vinyl, ethoxylated surfactants or
silicates. For soil stabilization applications, it is diluted with water in accordance with
manufacturer's recommendations, and applied with a hydraulic seeder at the rate of 20
gallons/acre. Drying timeis 12 to 18 hours after application.

Copolymers of Sodium Acrylates and Acrylamides: These materials are non-toxic. dly powders
that are copolymers of sodium aclylate and aclylamide. They are mixed with water and applied
to the soil surface for erosion control at rates that are determined by slope gradient:

Slope(:glg?)dient ibiidte
Fatto 5:1 3.0-5.0
5:1t03:1 5.0-10.0
2:2to 11 10.0-20.0

Poly-Acrylamide and Copolymer of Aclylamide: Linear copolymer polyacrylamide ispackaged
as a dry flowable solid. When used as a stand alone stabilizer, it is diluted at a rate of nlb/1,000
cal of water and applied at the rate of 5.0 Ib/acre.

Hydro-Colloid Polymers: Hydro-Colloid Polymers are various combinations of dry flowable
poly-ac lylamides, copolymers and hydro-colloid polymers that are mixed with water and
applied to the soil surface at rates of 55to 601b/acre. Drying times are o to 4 hours.

Cementitious-Based Binders

Gypsum: This is a formulated gypsum based product that readily mixes with water and mulch
to form a thin protective crust on the soil surface. Itis composed of high purity gypsum that is
ground, calcined and processed into calcium sulfate hemihydrate with a minimum purity of
86%. Itis mixed in a hydraulic seeder and applied at rates 4,000 to 12.000 Ib/acre. Drying
time is 4 to 8 hours.

Applying Soil Binders

After selecting an appropriate soil binder, the untreated soil surface must be prepared before
applying the soil binder. The untreated soil surface must contain sufficient moisture to assist
the agent in achieving uniform distribution. In general, the following steps should be followed:

= Follow manufacturer's written recommendations for application rates, pre-wetting of
application area, and cleaning of equipment after use.

= Prior to application, roughen embankment and fill areas.

« Consider the dving time for the selected soil binder and apply with sufficient time before
anticipated rainfall. Soil binders should not be applied during or immediately before
rainfall.

= Avoid over spray onto roads.sidewalks, drainage channels, sound walls, existing vegetation.
etc.

et e ]
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= Soil binders should not be applied to frozen soil. areas with standing water, under freezing
or rainy conditions. or when the temperature is below 40°F during the curing period.

« More than one treatment is often necessary, although the second treatment may be diluted

or have a lower application rate.

= Generally. soil binders require a minimum curing time of 24 hours before they are fully
effective. Refer to manufacturer's instructions for specific cure time.

< Forliquid agents:

Crown or slope ground to avoid ponding.

Uniformly pre-wet ground at 0.03to 0.3 gal/yd?or according to manufacturer's

recommendations.

Apply solution under pressure. Overlap solution 6to 12 in.

Allow treated area to cure for the time recommended by the manufacturer: typically at

least 24 hours.

Apply second treatment before first treatment becomes ineffective, using 50%

application rate.

In low humidities. reactivate chemicals by re-wetting with water at 0.1to 0.2 galjyd?

Costs

Costsvary according to the soil stabilizer selected for implementation. The following are

approximate costs:

Soil Binder CostperAcre
Plant-Material Based (Short Lived) Binders $400
Plant-Material Based (Long Lived) Binders $L200
Polymeric Emulsion Blend Binders $400 <1
Cementitious-Based Binders $800

(1) $L200 for Acrylic polymers and copolymers

Source: Caltrans Guidance for Soil Stabilization for Temporary

Slopes, Nov. 1999

hspection and Maintenance

- Inspect BMPs prior to forecast rain. daily during extended rain events. after rain events.
weekly during the rainy season. and at two-week intervals during the non-rainy season.

- Areas where erosion isevident shall be repaired and BMPs re-applied as soon as possible.
Care should be exercised to minimize the damage to protected areas while making repairs, as

any area damaged will require re-application of BMPs.

= Reapply the selected soil binder as needed to maintain effectiveness.

fas e 2 ¥ s s =
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EC-5 Soil Binders

References
Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area

Governments, May 1995.

Sedimentation and Erosion Control. An Inventory of Current Practices Draft, US EPA. April
1990.

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

Guidance Document: Soil Stabilization for Temporary Slopes. State of California Department of
Transportation (Caltrans), November 1999.

Stormwater Management for Construction Activities, Developing Pollution Prevention Plans
and Best Management Practices, EPA 832-R-92005; USEPA,April ©92.
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Table 1

Properties of Soil Binders for Erosion Control

Evaluation Criteria

Binder Type

Plant Material
Based (Sbort

Plant Material
Based (Long

Polymeric

Emulsion Blends

Cementitious-
Based Binders

Lived) Lived)
Relative Cost Low Low Low Low
ResistancetoLeaching High High Lowto Moderate Moderate
Resistance to Abrasion Moderate Low Moderate to High Moderate to High

Longevity

Shortto Medium

Medium

Medium to Long

Medium

Minimum Curing Time
before Rain

9to IShours

©to 24 hours

oto 24 hours

4to 8hours

Compatibility with .
Existing Vegetation Chad R Fo Poor
Photodegradable/ Photodegradable!
Mode of Degradation Biodegradable Biodegradable Chemically Chemically
Degradable Degradable
Labor Intensive No No No No

Water Truck or

Water Truck or

Water Truck or

Water Truck or

Application Rate

Specialized Application . ) -
: Hydraulic Hydraulic : : - ) "
Equipment Miileher Mitlehee Hydraulic Mulcher Hydraulic Mulcher
Liquid/Powder Powder Liquid Liquid/Powder Powder
A S by i F i $ i
SR CiN S Yes. b_ul chsa.of\m Y Yes, E'Jt-lt qlsgol\ eson Yes
= onrewetting rewetting
Clean Up Water Water Water Water
Erosion Control Vaties & Varies <> Ve o 4,000 to L.000
Ibs/acre

(1) Seelmplementation forspecitic rates.

January 2003
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Description and Purpose

Straw mulch consists of placing a uniform layer of straw and
incorporating it into the soil with a studded roller or anchoring
it with a tackifier stabilizing emulsion. Straw mulch protects
the soil surface from the impact of rain drops, preventing soil
particles from becoming dislodged.

Suitable Applications

Straw mulch is suitable for soil disturbed areas requiring
temporary protection until permanent stabilization is
established. Straw mulch istypically used for erosion control
on disturbed areas until soils can be prepared for permanent
vegetation. Straw mulch isalso used in combination with
temporary and/or permanent seeding strategies to enhance
plant establishment.

Limitations

= Availability of straw and straw blowing equipment may be
limited just prior to the rainy season and prior to storms
due to high demand.

= Thereis a potential for introduction of weed seed and
unwanted plant material.

= Whenstraw blowers are used to apply straw mulch, the
treatment areas must be within 150 ft of a road or smface
capableofsuppo tingtrucks.

= Straw mulch applied by hand is more time intensive and
potentially costly.

Objectives

EC  Erosion Control

SE  Sediment Control
TR Tracking Control
WE  Wind Erosion Control

Non-Stormwater

NS Management Control

Waste Managementand

WM Materiak Pollution Control

Legend:
0 Primary Objective
IKI Secondary Objective

Targeted Constituents

Sediment
Nutrients

Trash

Metals
Bacteria
Oiland Graase
Organics

Potential Alternatives
EC-3HydraulicMulch

EC-4 Hydroseeding EC-

5 SoilBinders

EC-7 Geotexties and Mats EC-

8 Wood Muiching
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EC-6 Straw Mulch

Wind may limit application of straw and blow straw into undesired locations.

= May have to be removed prior to permanent seeding or prior to fmther earthwork.

= "Punching” of straw does not work in sandy soils. necessitating the use of tackifiers.

implementation

= Straw shall be derived from wheat. rice. or barley. Where required by the plans,.
specifications. permits. or environmental documents, native grass straw shall be used.

« A tackifier isthe preferred method for anchoring straw mulch to the soil on slopes.

= Crimping.punch roller-type rollers, or track walking may also be used to incorporate straw
mulch into the soil on slopes. Track walking shall only be used where other methodsare
impractical.

= Avoid placing straw onto roads, sidewalks, drainage channels. sound walls, existing
vegetation.etc.

= Straw mulch with tackifier shall not be applied during or immediately before rainfall.

« In San Diego, use of straw near wood framed home construction has been frowned on by the

Fire Marshall.

Application Procedures

Apply straw at a minimum rate of 4.000 Ib/acre, either by machine or by hand distribution.

-
= Roughen embankmentsand fill rills before placing the straw mulch by rolling with a
crimping or punching type roller or by track walking.
= Evenly distribute straw mulch on the soil surface.
= Anchor straw mulch tothe soil surface by "punching" it into the soil mechanically
(incorporating). Alternatively. use atackifierto adherestraw fibers.
e Methods for holding the straw mulch in place depend upon the slope steepness, accessibility.
soil conditions, and longevity.
On small areas. a spade or shovel can be used to punch in straw mulch.
On slopes with soils that are stable enough and of sufficient gradient to safely support
construction equipment without contributing to compaction and instability problems.
straw can be "punched" into the ground using a knife blade roller or a straight bladed
coulter.known commerciallyasa "crimper".
On small areas and/or steep slopes, straw can also be held in place using plastic netting
or jute . The netting shall be held in place using 11gauge wire staples, geotextile pins or
wooden stakes as described in EC-7. Geotextiles and Mats.
A tackifier acts to glue the straw fiberstogether and to the soil surface. The tackifier
shall be selected based on longevity and ability to hold the fibersin place. A tackifier is
T R N S e T BT i St S e W Wl € T s
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typically applied atarate of 125 Ib/acre. In windy conditions, the rates are typically 180

Ib/acre.

Costs
Average annual cost for installation and maintenance (3-4 months useful life) is $2.500 per
acre. Application by hand is more time intensive and potentially costly.

hspection and Maintenance

= Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,
weekly during the rainy season, and at two-week intervals during the non-rainy season.

= Areas where erosion is evident should be repaired and BMPs re-applied as soon as possible.
Care should be exercised to minimize the damage to protected areas while making repairs, as
any area damaged will require re-application of BMPs.

= The key consideration in inspection and maintenance is that the straw needs to last long
enough to achieve erosion control objectives.

= Maintain an unbroken, temporary mulched ground cover while disturbed soil areas are
inactive. Repair any damaged ground cover and re-mulch exposed areas.

= Reapplication of straw mulch and tackifier may be required to maintain effective soil
stabilization over disturbed areas and slopes.

References

Controlling Erosion of Construction Sites, Agricultural Information Bulletin #347, U.S.
Department of Agriculture (USDA), Natural Resources Conservation Service (NRCS) (formerly
Soil Conservation Service -SCS).

Guides for Erosion and Sediment Control in California, USDA Soils Conservation Service,
Janualy 1991.

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

Soil Erosion by Water, Agricultural Information Bulletin #513, U.S. Department of Agriculture,
Soil Conservation Service.

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Depaltment of Transp0 Itation (Caltrans). November 2000.

Stormwater Management of the Puget Sound Basin, Technical Manual, Publication #91-75,
Washington State Depaltment of Ecology. Februaiy 1992.

Water Quality Management Plan forthe Lake Tahoe Region, Volume I1. Handbook of
Management Practices, Tahoe Regional Planning Agency. November 1988.
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Description and Purpose

Mattings of natural materials are used to cover the soil surface ;jfri?: jtr:
to reduce erosion from rainfall impact. hold soil inplace, and Trash
absorb and hold moisture near the soil surface. Additionally, .
matting may be used to stabilize soils until vegetation is Metals.
established. .

Oiand Grease
Suitable Applications Organics
Mattings are commonly applied on short, steep slopes where
erosion hazard ishigh and vegetation will be slow to establish. e o .
Mattings are also used on stream banks where moving water at Potential Alternatives
velocities between 3 ft/s and 6 ft/s are likely to wash out new EC-3 Hydraulic Mulch
vegetation. and in areas where the soil surface is disturbed and EC-4 Hydroseeding

where existingvegetation has been removed. Matting may also =
be used when seeding cannot occur (e.g.. late season EC-5 SoilBinders
construction and/ or the arrival of an early rain season). EC6 Straw Mulch
Erosion co:?t1'ol matting sh‘ould be c'onmdered when the soils EC-8 Wood Muiching
are fine grained and potentially erosive. These measures

should be considered inthe following situations.

= Steep slopes, generally steeper than 3:1(H:V)
= Slopes wherethe erosion potential is high

« Slopes and disturbed soils where mulch must be anchored

e —— - = e

- Disturbed areas where plants are slow to develop

e Channelswith flows exceeding 3.3{t/s

w
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= Channels to be vegetated
= Stockpiles
= Slopes adjacent to water bodies of Environmentally Sensitive Areas (ESAs)

Limitations
= Properly installed mattings provide excellent erosion control but do so at relatively high cost.
This high cost typically limits the use of mattings to areas of concentrated channel flow and

steep slopes.

= Mattings are more costly than other BMP practices, limiting their use to areas where other
BMPs are ineffective (e.g. channels, steep slopes).

= Installationiscritical and requires experienced contractors. The contractor shouldinstall
the matting material insuch a manner that continuous contact between the material and the

soil occurs.

= Geotextiles and Mats may delay seed germination, duetoreduction in soil temperature.

= Blankets and mats are generally not suitable for excessively rocky sites or areas where the
final vegetation will be mowed (since staples and netting can catch in mowers).

= Blankets and mats must be removed and disposed of prior to application of permanent soil
stabilization measures.

= Plastic sheeting is easily vandalized, easily torn, photodegradable, and must be disposed of
at a landfill.

= Plastic results in 100% runoff, which may cause serious erosion problems in the areas
receiving the increased flow.

= The use of plastic should be limited to covering stockpiles or very small graded areas for
shot periods of time (such as through one imminent storm event) until alternative
measures, such as seeding and mulching, may be installed.

= Geotextiles, mats, plastic covers, and erosion control covers have maximum flow rate
limitations; consult the manufacturer for proper selection.

= Not suitable for areas that have heavy foot traffic (tripping hazard) -e.g.. pad areas around
buildings under construction.

implementation

Material Selection

Organic matting materials have been found to be effective where re-vegetation will be provided
by re-seeding. The choice of matting should be based on the size of area, side slopes, surface
conditions such as hardness, moisture, weed growth, and availability of materials.

20f 11 California Stormwater BMP Handbook January 2003
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The following natural and synthetic mattings are commonly used:

Geotextiles

Material should be a woven polypropylene fabric with minimum thickness of 0.06 in..
minimum width of 12 ft and should have minimum tensile strength of 150 Ibs (warp). 80 Ibs
(fill) in conformance with the requirements in ASTM Designation: D 4632. The permittivity
of the fabric should be approximately 0.07 sec-'in conformance with the requirements in
ASTM Designation: D4491. The fabric should have an ultraviolet (UV) stability of 70
percent in conformance with the requirements in ASTM designation: D4355- Geotextile
blankets must be secured in place with wire staples or sandbags and by keying into tops of
slopes to prevent infiltration of surface waters under geotextile. Staples should be made of
minimum 11gauge steel wire and should be U-shaped with 8in. legs and 2 in. crown.

Geotextiles may be reused ifthey are suitable for the use intended.

Plastic Covers

Plastic sheeting should have a minimum thickness of 6 mils. and must be keyed in at the top
of slope and firmly held in place with sandbags or other weights placed no more than 10 ft
apak. Seams are typically taped or weighted down their entire length. and there should be
at least a 12 in. to 24 in. overlap of all seams. Edges should be embedded a minimum of 6 in.

in soil.

All sheeting must be inspected periodically after installation and after significant rainstorms
to check for erosion. undermining, and anchorage failure. Any failures must be repaired
immediately. Ifwashout or breakages occur. the material should be re-installed after
repairing the damage to the slope.

Erosion Control Blankets/Muats

Biodegradable rolled erosion control products (RECPs) are typically composed of jute fibers,
curled wood fibers, straw, coconut fiber, or a combination of these materials. In order for an
RECP to be considered 100% biodegradable. the netting. sewing or adhesive system that
holds the biodegradable mulch fibers together must also be biodegradable.

Jute is a natural fiber that is made into a yarn that is loosely woven into a biodegradable
mesh. Itis designed to be used in conjunction with vegetation and has longevity of
approximately one year. The material is supplied in rolled strips, which should be
secured to the soil with U-shaped staples or stakes in accordance with manufacturers’
recommendations.

Excelsior (curled wood fiber) blanket material should consist of machine produced
mats of curled wood excelsior with 80 percent of the fiber 6 in. or longer. The excelsior
blanket should be of consistent thickness. The wood fiber must be evenly distributed
over the entire area of the blanket. The top smface of the blanket should be covered with
aphotodegradable extruded plastic mesh. The blanket should be smolder resistant
without the use of chemical additives and should be non-toxic and non-injurious to plant
and animal life. Excelsior blankets should be furnished in rolled strips, a minimum of 48
in. wide, and should have an average weight of 0.8 Ib/yd? .£10 percent. at the time of
manufacture. Excelsior blankets must be secured in place with wire staples. Staples

[ectoorr =_
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should be made of minimum 11gauge steel wire and should be U-shaped with 8in. legs
and 2 in. crown.

Straw blanket should be machine produced mats of straw with alightweight
biodegradable netting top layer. The straw should be attached to the netting with
biodegradable thread or glue strips. The straw blanket should be of consistent thickness.
The straw should be evenly distributed over the entire area of the blanket. Strawblanket
shouldbe furnishedinrolledstripsaminimum of6.5ftwide,aminimum of80ftlong
and aminimum of 0.5 Ib/yd? Strawblankets must be secured in place with wire staples.
Staples should be made of minimum 11gauge steel wire and should be U-shaped with 8

in.legsandz2in.crown.

Wood fiber blanket is composed of biodegradable fiber mulch with extruded plastic
netting held together with adhesives. The material is designed to enhance re-vegetation.
The material is furnished in rolled strips, which must be secured to the ground with U-
shaped staples or stakes in accordance with manufacturers' recommendations.

Coconut fiber blanket should be a machine produced mat of 100 percent coconut
fiber with biodegradable netting on the top and bottom. The coconut fiber should be
attached to the netting with biodegradable thread or glue strips. The coconut fiber
blanket should be of consistent thickness. The coconut fiber should be evenly distributed
over the entire area of the blanket. Coconut fiber blanket should be furnished in rolled
strips with aminimum of 6.5 ft wide, a minimum of 80ft. long and a minimum of 0.5
Ib/yd2 Coconutfiber blankets must be secured in place with wire staples. Staples
should be made of minimum 11gauge steel wire and should be U-shaped with 8in. legs
and 2 in. crown.

Coconut fiber nlesh is a thin permeable membrane made from coconut or corn fiber
that is spun into a yarn and woven into a biodegradable mat. It is designed to be used in
conjunction with vegetation and typically has longevity of several years. The material is
supplied in rolled strips, which must be secured to the soil with U-shaped staples or
stakes in accordance with manufacturers' recommendations.

Straw coconut fiber blanket should be machine produced mats of 70 percent straw
and 30 percent coconut fiber with abiodegradable netting top layer and abiodegradable
bottom net. The straw and coconut fiber should be attached to the netting with
biodegradable thread or glue strips. The straw coconut fiberblanket should be of
consistentthickness. Thestraw and coconut fiber should be evenly distributed over the
entirearea of the blanket. Straw coconut fiber blanket should be furnished inrolled
strips aminimum of 6.5 ft wide. a minimum of 80 ftlong and aminimum of 0.5 [b/yd?.
Straw coconut fiber blankets mustbe secured in place with wire staples. Staples should
be made of minimum 11gauge steel wire and should be U-shaped with 8in. legs and 2in.

crown.

= Non-biodegradable RECPs aretypically composed of polypropylene, polyethylene, nvlon or
other synthetic fibers. In some cases, a combination of biodegradable and synthetic fibers is
used to construct the RECP. Netting used to hold these fibers together is typically non-
biodegradable as well.

4of 11
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Plastic netting isa lightweight biaxially oriented netting designed for securing loose
mulches like straw or paper to soil surfaces to establish vegetation. The netting is
photodegradable. The netting is supplied in rolled strips, which must be secured with U-
shaped staples or stakes in accordance with manufacturers' recommendations.

Plastic mesh is an open weave geotextile that is composed of an extruded synthetic
fiber woven into a mesh with an opening size ofless than 14 in. It is used with re-
vegetation or may be used to secure loose fiber such as straw to the ground. The material
is supplied in rolled strips, which must be secured to the soil with U-shaped staples or
stakes in accordance with manufacturers' recommendations.

Synthetic fiber with netting is a mat that is composed of durable synthetic fibers
treated to resist chemicals and ultraviolet light. The mat is a dense. three dimensional
mesh of synthetic (typically polyolefin) fibersstitched between two polypropylene nets.
The mats are designed to be re-vegetated and provide a permanent composite system of
soil. roots, and geomatrix. The material is furnished in rolled strips, which must be
secured with U-shaped staples or stakes in accordance with manufacturers’
recommendations.

Bonded synthetic fibers consist of a three dimensional geomatrix nylon (or other
synthetic) matting. Typically it has more than 90 percent open area, which facilitates
root growth. It's tough root reinforcing system anchors vegetation and protects against
hydraulic lift and shear forces created by high volume discharges. 1t can be installed
over prepared soil. followed by seeding into the mat. Once vegetated. it becomesan
invisible composite system of soil, roots, and geomatrix. The material is furnished in
rolled strips that must be secured with U-shaped staples or stakes in accordance with
manufacturers'recommendations.

Combination synthetic and biodegradable RECPs consist of biodegradable fibers.
such as wood fiber or coconut fiber, with a heavy polypropylene net stitched to the top
and a high strength continuous filament geomatrix or net stitched to the bottom. The
material is designed to enhance re-vegetation. The materialis furnished in rolled strips.
which must be secured with U-shaped staples or stakes in accordance with
manufacturers' recommendations.

Site Preparation

Proper site preparation is essential to ensure complete contact of the blanket or matting with

the soil.

= Grade and shape the area of installation.

« Remove all rocks. clods, vegetation or other obstructions so that the installed blankets or
matswill have complete, direct contact with the soil.

= Prepare seedbed by loosening 2to 3in. oftopsoil.

Seeding

Seed the area before blanket installation for erosion control and revegetation. Seeding after mat
installation isoften specified for turf reinforcement application. When seeding prior to blanket

e
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installation, all check slots and other areas disturbed during installation must be re-seeded.
Where soil filling is specified, seed the matting and the entire disturbed area after installation

and prior to filling the mat with soil

Felilize and seed in accordance with seeding specifications or other types of landscaping plans.
When usingjute matting on a seeded area, apply approximately half the seed before laying the
mat and the remainder after laying the mat. The protective matting can be laid over areas where
grass has been planted and the seedlings have emerged. Where vines or other ground covers are
to be planted, lay the protective matting first and then plant through matting according to

design of planting.

Check Slots

Check slots are made of glass fiber strips, excelsior matting strips or tight folded jute matting
blanket or strips for use on steep, highly erodible watercourses. The check slots are placed in
narrow trenches 6to 12 in. deep across the channel and left flush with the soil surface. They are
to cover the full cross section of designed flow.

Laying and Securing Matting

= Before laying the matting, all check slots should be installed and the friable seedbed made
free from clods, rocks. and roots. The surface should be compacted and finished according
to the requirements of the manufacturer's recommendations.

= Mechanical or manual lay down equipment should be capable of handling full rolls of fabric
and laying the fabric smoothly without wrinkles or folds. The equipment should meet the
fabric manufacturer's recommendations or equivalent standards.

Anchoring
= U-shaped wire staples, metal geotextile stake pins, or triangular wooden stakes can be used
to anchor mats and blankets to the ground smface.

= Wire staples should be made of minimum 11gauge steel wire and should be U-shaped with 8
in.legs and 2 in. crown.

= Metal stake pins should be 0.188 in. diameter steel with a 1.5in. steel washer at the head of
the pin, and 8 in. in length.

= Wire staples and metal stakes should be driven flush to the soil surface.

Installation on Slopes
Installation should be in accordance with the manufacturer's recommendations. In general,

these will be as follows:

= Begin at the top of the slope and anchor the blanket in a 6 in.deep by 6 in. wide trench.
Backfill trench and tamp ealth firmly.

= Unroll blanket down slope in the direction of water flow.

= Overlap the edges of adjacent parallel rolls 2to 3 in. and staple every 3 ft.

California Stormwater BMP Handbook January 2003
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=  When blankets must be spliced, place blankets end over end (shinglestyle) with 61n.
overlap. Staple through overlapped area. approximately 12 in. apart.

= Lay blankets loosely and maintain direct contact with the soil. Do not stretch.

- Staple blankets sufficiently to anchor blanket and maintain contact with the soil. Staples
should be placed down the center and staggered with the staples placed along the edges.
Steep slopes, 11(H V) to 2:1(H V). require aminimum of 2 staples/yd?. Moderate slopes.
2:1(H:V) to 3:1(H:V). require a minimum of 112 staples/yd?.

Installation in Channels
Installation should be in accordance with the manufacturer's recommendations. In general,
these will beas follows:

- Diginitialanchortrench 2in.deep and 6in. wideacrossthe channel atthe lower end ofthe
project area.

- Excavate intermittent check slots. 6 in. deep and 6 in. wide across the channel at 25 to 301t
intervals along the channels.

= Cut longitudinal channel anchor trenches 4 in.deep and 4 in. wide along each side of the
installation to bury edges of matting, whenever possible extend matting 2 to 3in. above the
crest of the channel side slopes.

- Beginning at the downstream end and in the center of the channel. place the initial end of
the first roll in the anchor trench and secure with fastening devices at 12 in.intervals. Note:
matting will initially be upside down in anchor trench.

= In the same manner. position adjacent rolls in anchor trench, overlapping the preceding roll
a minimum of 3 in.

« Secure these initial ends of mats with anchors at 2 in. intervals. backfill and compact soil.

- Unroll center strip of matting upstream. Stop at next check slot or terminal anchor trench.
Unroll adjacent mats upstream in similar fashion. maintaining a 3in. overlap.

« Fold and secure all rolls of matting snugly into all transverse check slots. Lay mat in the
bottom of the slot then fold back against itself. Anchor through both layers of mat at 12 in.
intervals. then backfill and compact soil. Continue rolling all mat widths upstream to the
next check slot or terminal anchor trench.

e Alternate method for non-critical installations: Place two rows of anchors on 6 in. centers at
25 to 30 ft.intervals in lieu of excavated check slots.

- Staple shingled lap spliced ends aminimum of L in.aparton 2 in. intervals.

- Place edges of outside mats in previously excavated longitudinal slots: anchor using
prescribed staple pattern. backfill. and compactsoil.

= Anchor, fill. and compact upstream end of mat in a 12 in. by 6 in. terminal trench.

W TS IR T ke ws
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= Secure mat to ground surface using U-shaped wire staples, geotextile pins. or wooden stakes.
= Seedand fill tmf reinforcement matting with soil., if specified.

Soil Filling (if specifiedfor turfreinforcement)
= Alwaysconsultthe manufacturer'srecommendations for installation.

= Donotdrivetracked or heavy equipment over mat.
= Avoid any traffic over matting ifloose or wet soil conditions exist.
= Use shovels, rakes, or brooms for fine grading and touch up.

Smooth out soil filling just exposing top netting of mat.

Temporary Soil Stabilization Removal
= Temporary soil stabilization removed from the site of the work must be disposed of if
necessaly.

Costs

Relatively high compared to other BMPs. Biodegradable materials: $0.50 - $0.57/yd>
Permanent materials: $3.00 - $4.50/yd?. Staples: $0.04 - $0.05/staple. Approximate costs for
installed materials are shown below:

Rolled Erosion Conhol Products C;sﬁilrlzcl:re

Jute Mesh $6.500

Curled Wood Fiber $10.500

Straw $8.900

Biodegradable Wood Fiber $8.900
Coconut Fiber $13.000

Coconut Fiber Mesh $31L200

Straw Coconut Fiber $10.900

Plastic Netting $2.000

Plastic Mesh $3.200

Non-Biodegradable | Synthetic Fiber with Netting $34.800
Bonded Synthetic Fibers $50.000

Combination with Biodegradable $32.000

Source: Caltrans Guidance for Soil Stabilization for Temporary Slopes, Nov, 999

Inspection and Muaintenance

= Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,
weekly during the rainy season. and at two-week intervals during the non-rainy season. and
at two-week intervalsduring the non-rainy season.

= Inspect BMPssubject to non-stormwater discharges daily while non-stormwater discharges
occur.

Sof 11 California Stormwater BMP Handbook January 2003
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= Areas where erosion isevident shall be repaired and BMPs reapplied as soon as possible.
Care should be exercised to minimize the damage to protected areas while making repairs, as
any arca damaged will require reapplication of BMPs.

- Ifwashout or breakage occurs, re-install the material after repairing the damageto the slope
or channel.

- Make sure matting is uniformly in contact with the soil.
= Checkthat allthe lapjoints are secure.

= Check that staples are flush with the ground.

= (Checkthatdisturbed areas are seeded.

References
Guides for Erosion and Sediment Controls in California, USDA Soils Conservation Service,

Janualy 199i.

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

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual.
State of California Depaltment of TranspOltation (Caltrans). November 2000.

Guidance Document: Soil Stabilization for Temporaly Slopes, State of California Department of
Transpo tation (Caltrans). November 1999

Stormwater Management of the Puget Sound Basin. Technical Manual. Publication #9475,
Washington State Depaltment of Ecology, Februaiy 1992.

Water Quality Management Planfor The Lake Tahoe Region, Volume Il Handbook of
Management Practices. Tahoe Regional Planning Agency, November 1988.
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Description and Purpose

Wood mulching consist of applying a mixture of shredded wood
mulch, bark or compost to disturbed soils. The primary
function of wood mulching isto reduce erosion by protecting
bare soil from rainfall impact, increasing infiltration, and
reducing runoff.

Suitable Applications

Wood mulchingissuitable for disturbed soil areas requiring
temporary protection until permanent stabilization is
established.

Limitations

= Not suitable for use on slopes steeper than 3:1(H:V). Best
suited to flat areas or gentle slopes or 5:1(H:V) or flatter.

= Wood mulch and compost may introduce unwanted species.
= Not suitable for areas exposed to concentrated flows.
= May need to be removed prior to fulher earthwork.

mplementation
MulchSelection

There are many types of mulches. Selection of the appropriate
type of mulch should be based on the type of application, site
conditions, and compatibility with planned or future uses.

Application Procedures
Prior to application, after existing vegetation has been removed,

roughen embankment and fill areas by rolling with a device such
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as apunching type roller orby track walking. The construction application procedures for
mulches vary significantly depending upon the type of mulching method specified. Two
methods are highlighted here:

« Green Material: This type of mulch is produced by the recycling of vegetation trimmings
such as grass. shredded shrubs, and trees. Methods of application are generally by hand
although pneumatic methods are available.

Green material can be used as atemporary ground cover with or without seeding.

The green material should be evenly distributed on site to a depth of not more than 2in.
= Shredded Wood: Suitable for ground cover in ornamental or revegetated plantings.

Shredded wood/bark is conditionally suitable. See note under limitations.

Distribute by hand or use pneumatic methods.

Evenly distribute the mulch across the soil surface to adepth of 2to 3 in.

= Avoid mulch placement onto roads, sidewalks. drainage channels. existing vegetation. ete.

Costs
Average annual cost for installation and maintenance (3-4 months useful life) is around $4.000
per acre. but cost can increase if the source is not close to the project site.

hspection and Maintenance

= Inspect BMPs prior to forecast rain. daily during extended rain events, after rain events,
weekly during the rainy season. and at two-week intervals during the non-rainy season.

= Areas where erosion is evident shall be repaired and BMPs reapplied as soon as possible.
Care should be exercised to minimize the damage to protected areas while making repairs, as
any area damaged will require reapplication of BMPs.

= Regardless of the mulching technique selected. the key consideration in inspection and
maintenance is that the mulch needs to last long enough to achieve erosion control
objectives. Ifthe mulch is applied as a stand alone erosion control method over disturbed
areas (without seed), it should last the length of time the site will remain barren or until final
re-grading and revegetation.

= Where vegetation is not the ultimate cover, such as ornamental and landscape applications
of bark or wood chips, inspection and maintenance should focus on longevity and integrity
of the mulch.

= Reapply mulch when bare earth becomes visible.

References

Controlling Erosion of Construction Sites Agriculture Information Bulletin #347, U.S.
Depaitment of Agriculture (USDA), Natural Resources Conservation Service (NRCS) (formerly
Soil Conservation Service -SCS).

=
20of 3 California Stormwater BMP Handbook January 2003

Construction
3-40 www.cabmphandbooks.com



Utah RSI Manual

Wood Mulching EC-8

Guides for Erosion and Sediment Control in California, USDA Soils Conservation Service,
Janualy 199i.

Manual of Standards of Erosion and Sediment Control Measures. Association of Bay Area
Governments, May [995.

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

Sedimentation and Erosion Control, An Invento ly of Current Practices Draft, U.S. EPA, April
1290.

Soil Erosion by Water Agricultural Information Bulletin #513, U.S. Department of Agriculture.
Soil Conservation Service.

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Depaltment of Transp0 Itation (Caltrans), November 2000.

Water Quality Management Plan for the Lake Tahoe Region. Volume II, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.

January 2003 California Stormwater BMP Handbook 3of3

Construction
3-41 www cabmphandbooks. com



Utah RSI Manual

Earth Dike:s and Drainage Swales _ EC-9

Objectives

EC  Erosion Control

SE  Sediment Conrol
TR  Tracking Control

WE  Wind Erosion Control

Non-Stormwater
Management Control

NS

Waste Managementand

Wi Materials Pollution Control

) Legend:
0 Primary Objective

IKI Secondary Objective

5 ,Tafgéted Constituents |
Description and Purpose

Anealth dike isatemporary berm or ridge of compacted soil Se@ment 0
usedtodive krunoff or channel water to a desired location. A NHITERIS

drainage swale is a shaped and sloped depression in the soil Trash

smface usedto convey runoffto adesired location. Earth dikes Metals

and drainage swales are used to divet off site runoff around the Bacteria

construction site. divert runoff from stabilized areas and Oiland Grease

disturbed areas, and direct runoff into sediment basinsor traps. Organics

Suitable Applications

Earth dikes and drainage swales are suitable for use, Potential Alternatives
individually or together. where runoff needs to be diverted from ke T

one area and conveyed to another.
- Ealth dikes and drainage swales may be used:
To convey smface runoff down sloping land

To intercept and divel runoff to avoid sheet flow over
sloped surfaces

To divert and direct runoff towards a stabilized
watercourse. drainage pipe or channel

To intercept runoff from paved smfaces

T 8 A

Below steep grades where runoff begins to concentrate

Along roadways and facility improvements subject to flood
drainage

- S L Y R A T L A SR S T R I T
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EC-9 Earth Dikes and Drainage Swales

At the top of slopes to dive t runon from adjacent or undisturbed slopes
At bottom and mid slope locations to intercept sheet flow and convey concentrated flows

Divert sediment laden runoff into sediment basins or traps

Limitations

Dikes should not be used for drainage areas greater than 10acres or along slopes greater than 10
percent. For larger areas more permanent drainage structures should be built. All drainage
structures should be built in compliance with local municipal requirements.

= Ealth dikes may create more disturbed area on site and become barriers to construction
equipment.

= Ealth dikes must be stabilized immediately, which adds cost and maintenance concerns.
= Diverted stormwater may cause downstream flood damage.

= Dikes should not be constructed of soils that may be easily eroded.

= Regrading the site to remove the dike may add additional cost.

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

= Temporary drains and swales must conform to local floodplain management requirements.
= Ealth dikes/drainage swales are not suitable as sediment trapping devices.

= Itmay be necessary to use other soil stabilization and sediment controls such as check dams.
plastics, and blankets, to prevent scour and erosion in newly graded dikes. swales, and
ditches.

Inplementation

The temporary earth dike is a berm or ridge of compacted soil, located in such a manner as to
divert stormwater to a sediment trapping device or a stabilized outlet, thereby reducing the
potential for erosion and offsite sedimentation. Earth dikes can also be used to divert runoff
from off site and from undisturbed areas away from disturbed areas and to divel sheet flows
away from unprotected slopes.

An ealth dike does not itself control erosion or remove sediment from runoff. A dike prevents
erosion by directing runoff to an erosion control device such as a sediment trap or directing
runoff away from an erodible area. Temporary diversion dikes should not adversely impact
adjacent properties and must conform to local floodplain management regulations, and should
not be used in areas with slopes steeper than 10%.

Slopes that are formed during cut and fill operations should be protected from erosion by runoff.
A combination of a temporary drainage swale and an earth dike at the top of a slope can divel
runoff to a location where it can be brought to the bottom of the slope (see EC-11, Slope Drains).
A combination dike and swale is easily constructed by a single pass of a bulldozer or grader and
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Earth Dikes and Drainage Swales EC-9

compacted by a second pass of the tracks or wheels over the ridge. Diversion structures should
be installed when the site is initially graded and remain in place until post construction BMPs
are installed and the slopes are stabilized.

Diversion practices concentrate surface runoff, increasing its velocity and erosive force. Thus.
the flow out of the drain or swale must be directed onto a stabilized area or into a grade
stabilization structure. Ifsignificant erosion will occur, a swale should be stabilized using
vegetation, chemical treatment, rock rip-rap. matting, or other physical means of stabilization.
Any drain or swale that conveys sediment laden runoff must be diverted into a sediment basin
or trap before it is discharged from the site.

General
= Care must be applied to correctly size and locate earth dikes. drainage swales. Excessively
steep, unlined dikes, and swales are subject to erosion and gully formation.

= Conveyances should be stabilized.
= Use alined ditch for high flow velocities.

= Select flow velocity based on careful evaluation ofthe risks due to erosion of the measure,
soil types. overtopping, flow backups, washout, and drainage flow patterns for each project
site.

= Compact any fills to prevent unequal settlement.

« Do not divel runoff onto other prope kv without securing written authorization from the
property owner.

= When possible, install and utilize permanent dikes.swales, and ditches early inthe
construction process.

= Provide stabilized outlets.

Earth Dikes
Tempora ly earth dikes are a practical, inexpensive BMP used to divet stormwater runoff.
Temporary diversion dikes should be installed in the following manner:

All dikes should be compacted by earth moving equipment.

All dikes should have positive drainage to an outlet.

= All dikes should have 2:1lor flatter side slopes, 18 in. minimum height. and a minimum top
width of 24 in. Wide top widths and flat slopes are usually needed at crossings for
construction traffic.

« The outlet from the earth dike must function with a minimum of erosion. Runoff should be
conveyved to a sediment trapping device such as a Sediment Trap (SE-3) or Sediment Basin
(SE-2) when either the dike channel or the drainage area above the dike are not adequately

stabilized.

L= == T s
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EC-9 Earth Dikes and Drainage Swales

= Temporary stabilization may be achieved using seed and mulching for slopes less than 5%
and either rip-rap or sod for slopesin excess of 5%. In either case, stabilization of the earth
dike should be completed immediately after construction or prior to the first rain.

= Ifriprap isusedto stabilize the channel formed along the toe of the dike, the following
typical specificationsapply:

Channel Grade Riprap Stabilization
(1.5-1.0% 4in. Rock
1.1-2.0% 6in. Rock
2.1-4.0% 8in.Rock
4.15.0% 8in. -1 in. Riprap

= The stone riprap, recycled concrete, etc. used for stabilization should be pressed into the soil
with construction equipment.

= Filter cloth may be used to cover dikes in use for long periods.
= Construction activity on the ealth dike should be kept to a minimum.

Drainag e Swales

Drainage swales are only effective if they are properly installed. Swales are more effective than
dikes because they tend to be more stable. The combination of a swale with a dike on the
downhill side is the most cost effective diversion.

Standard engineering design criteria for small open channel and closed conveyance systems
should be used (see the local drainage design manual). Unless local drainage design criteria
state otherwise. drainage swales should be designed as follows:

= No more than 5 acres may drain to a temporary drainage swale.
= Place drainage swales above or below, noton, a cut or fill slope.
= Swalebottom width should be atleast 2 ft

= Depth of the swaleshould be at least 18in.

= Sideslopes should be 2:1 or flatter.

= Drainage orswalesshould be laid at a grade of at least 1percent, but not more than 15
percent.

= The swale must not be overtopped by the peak discharge from a 10-year storm. irrespective
of the design criteria stated above.

= Removealltrees. stumps, obstructions. and other objectionable material from the swale
when itis built.

= Compact any fill material along the path of the swale.

=
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Earth_ Dikes and Drainage Swales EC-9

Stabilize all swales immediately. Seed and mulch swales at a slope ofless than 5 percent,

o
and use rip-rap or sod for swales with a slope between 5 and 15 percent. For temporary
swales, geotextiles and mats (EC-7) may provide immediate stabilization.

- [rrigation may be required to establish sufficient vegetation to prevent erosion.

- Donotoperate construction vehiclesacross aswale unlessastabilized crossing isprovided.

= Permanent drainage facilities must be designed by a professional engineer (see the local
drainage design criteria for proper design).

= At a minimum, the drainage swale should conform to predevelopment drainage patterns and
capacities.

- Construct the drainage swale with a positive grade toastabilized outlet.

= Provide erosion protection or energy dissipation measures if the flow out of the drainage
swale can reach an erosive velocity.

Costs

= Costranges from $i5to $ss per ft for both earthwork and stabilization and depends on
availability of material. site location. and access.

- Smalldikes: $2.50-$6.50/linear ft; Largedikes: $2.50/yd3.

= The cost of a drainage swale increases with drainage area and slope. Typical swales for

controlling internal erosion are inexpensive. as they are quickly formed during routine
ealthwork.

hspection and Maintenance

Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events.

-
weekly during the rainy season. and at two-week intervals during the non-rainy season.

= Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges
oceur.

= Inspect ditches and berms for washouts. Replace lost riprap. damaged linings or soil
stabilizers as needed.

= Inspect channel linings, enbankments, and beds of ditches and berms for erosion and
accumulation of debris and sediment. Remove debris and sediment and repair linings and
embankments as needed.

= Temporary conveyances should be completely removed as soon as the surrounding drainage
area has been stabilized or at the completion of construction

References

Erosion and Sediment Control Handbook. S.J. Goldman. K. Jackson. T.A Bursetynsky, P.E..
McGraw Hill Book Company, 1986.
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Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area
Governments, May 1995.

National Association of Home Builders (NAHB). Stormwater Runoff & Nonpoint Source
Pollution Control Guide for Builders and Developers. National Association of Home Builders,
Washington, D.C., 1995

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

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

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

Stormwater Management of the Puget Sound Basin, Technical Manual, Publication #91-75,
Washington State Depaltment of Ecology, February 1992.
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Water Quality Management Plan for the Lake Tahoe Region, Volume II. Handbook of
Management Practices. Tahoe Regional Planning Agency, November 1988.
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Stabilizing cover,
when needed.

24"

Compacted fill Natural ground line

A
/’ =
T o
e o natier 0oP°
o TYPICAL DRAINAGE SWA LE

NOT TO SCALE

NOTES:
1. Stabilize inlet, outlets and slopes.

2. Properly compact the subgrade.

Stabilizing cover,
when needed

Compacted fill

—_—

\Noturol ground line

TYPICAL EARTH DIKE
NOT TO SCALE
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Velocity Dissipatj_on Deyiges

EC-10

Objectives

EC  Erosion Control

SE  Sediment Control
TR  Tracking Control

WE Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Managementand

W Materiak Pellution Control

Legend:
0 Primary Objective
IKI Secondary Objective

Description and Purpose

Outlet protection is a physical device composed of rock, grouted
riprap, or concrete rubble, which isplaced at the outlet of a pipe
or channel to prevent scour of the soil caused by concentrated.
high velocity flows.

Suitable Applications

Whenever discharge velocities and energies at the outlets of
culverts, conduits, or channels are sufficient to erode the next
downstream reach. This includes temporary diversion
structures to divel runon during construction.

= Thesedevicesmay be usedatthe following locations:

Outlets of pipes, drains, culverts, slope drains, diversion
ditches. swales, conduits. or channels.

Outlets located at the bottom of mild to steep slopes.

Discharge outletsthat carry continuous flows of water.

Outlets subject to short. intense flows of water, such as
flash floods.

Points where lined conveyances discharge to unlined
convevances

Limitations

= Large stormsor high flows can wash away the rock outlet
protection and leave the area susceptible to erosion.

Targeted Constituents

Sediment
Nutrients

Trash

Metals

Bacteria
QOiland Grease
Organics

Potential Alternatives

(e

None
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EC-10 Velocity Dissipation Devices

- Sediment captured by the rock outlet protection may be difficult to remove without
removing the rock.

= Qutlet protection may negatively impact the channel habitat.
= Grouted riprap may break up in areas of freeze and thaw.

- [fthere is not adequate drainage, and water builds up behind grouted riprap. itmay cause
the grouted riprap to break up due to the resulting hydrostatic pressure.

Inplementation

General

Outlet protection is needed where discharge velocitiesand energies atthe outlets of culverts,
conduits or channels are sufficient to erode the immediate downstream reach. This practice
protectsthe outlet from developing small eroded pools (plange pools). and protectsagainst gully
erosionresulting from scouring at a culvert mouth.

Design and Layout

As with most channel design projects, depth of flow. roughness, gradient, side slopes. discharge
rate, and velocity should be considered in the outlet design. Compliance to local and state
regulations should also be considered while working in environmentally sensitive streambeds.
General recommendations for rock size and length of outlet protection mat are shown in the
rock outlet protection figure in this BMP and should be considered minimums. The apron
length and rock size gradation are determined using a combination of the discharge pipe
diameter and estimate discharge rate: Select the longest apron length and largest rock size
suggested by the pipe size and discharge rate. Where flows are conveyed in open channels such
as ditches and swales, use the estimated discharge rate for selecting the apron length and rock
size. Flows should be same as the culvet or channel design flow but never the less than the
peak 5 year flow for temporary structures planned for one rainy season. or the 10year peak flow
for temporary structures planned for two or three rainy seasons.

« There are many types of energy dissipaters. with rock being the onethat is represented in
the attached figure.

= Bestresults are obtained when sound. durable, and angular rock is used.

= Install riprap, grouted riprap. or concrete apron at selected outlet. Riprap aprons are best
suited for temporary use during construction. Grouted or wired tied rock riprap can
minimize maintenance requirements.

- Rock outlet protection is usually less expensive and easier to install than concrete aprons or
energy dissipaters. It also serves to trap sediment and reduce flow velocities.

= Carefully place riprap to avoid damaging the filter fabric.

Stone 4 in.to 6 in. may be carefully dumped onto filter fabric from a height not to exceed
2in.

Stone 8 in. to 2 in. must be hand placed onto filter fabric, or the filter fabric may be
covered with 4 in. of gravel and the 8 in. to 12 in. rock may be dumped from a height not
to exceed 16in.

T T T Y ST P LA O T R T TR L =1
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Velocity Dissipation Devices EC-10

Stone greater than 12 in.shall only be dumped onto filter fabric protected with alayer of
gravel with a thickness equal to one halfthe Dsorock size, and the dump height limited to
twice the depth ofthe gravel protection layer thickness.

= For proper operation of apron: Align apron with receiving stream and keep straight
throughout itslength. Ifa curve is needed to fit site conditions, place it in upper section of

apron.

= Outlets on slopes steeper than 10 percent should have additional protection.

Costs
Costsare low if material isreadily available. Ifmaterial is imported, costswill be higher.

Average installed costis $150 per device.

hspection and Maintenance
= Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,
weekly during the rainy season, and at two-week intervals during the non-rainy season.

= Inspect BMPs subjected to non-stormwater discharges daily while non-stormwater
discharges occur.

= Inspect apron for displacement of the riprap and damage to the underlying fabric. Repair
fabric and replace riprap that has washed away. Ifriprap continuestowash away, consider
usinglargermaterial.

= Inspect for scour beneath the riprap and around the outlet. Repair damage to slopes or
underlying filter fabric immediately.

= Temporary devices should be completely removed as soon as the surrounding drainage area
hasbeen stabilized or at the completion of construction.

References
County of Sacramento Improvement Standards, Sacramento County, Mayv 1989.

Erosion and Sediment Control Handbook. S.J. Goldman, K. Jackson, T.A Bursztynsky, P.E.,
McGraw Hill Book Company, [986.

Handbook of Steel Drainage & Highway Construction, American [ron and Steel Institute. 1983.

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

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

Stormwater Management of the Puget Sound Basin, Technical Manual. Publication #9175,
Washington State Depaltment of Ecology. Februaiy 1992.

Water Quality Management Plan for the Lake Tahoe Region. Volume II. Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.
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Velocity Dissipation Devices
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EC-11

Description and Purpose

A slope drain is a pipe used to intercept and direct smface
runoff or groundwater into a stabilized watercourse, trapping
device, or stabilized area. Slope drains are used with earth
dikes and drainage ditches to intercept and direct smface flow
away from slope areas to protect cut or fill slopes.

Suitable Applications

Where concentrated flow of surface runoff must be

-
conveyed down a slopein order to prevent erosion.

= Drainage for top of slope diversion dikes or swales.

= Drainage fortop of cut and fill slopes where water can
accumulate.

- Emergency spillway for a sediment basin.

Limitations

Installation iscritical for effective use of the pipe slope drain to
minimize potential gully erosion.

Slope Drains

eonee: et

Objectives

B e e R A

EC  Erosion Control

SE  Sediment Control
TR Tracking Control
WE  Wind Erosion Control

Non-Stormwater

N Management Control

Waste Managementand

Vi Materiak Pollution Control

Legend:
0] Primary Objective
IKI Secondary Objective
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Targeted Constltuents

o SN

Sedlment
Nutrients

Trash

Metals

Bacteria
Qiland Grease
Organics

A ]

Potentlal Alternatives
EC-9 Earth Dike, Drainage Swales

< Maximum drainage area per slope drain is 10acres. (For
large areas use a paved chute. rock lined channel, or
additional pipes.)
« Severe erosion may result when slope drains fail by
overtopping, piping. or pipe separation.
W O L]
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Slope Drains EC-11

During large storms. pipe slope drains may become clogged or over charged, forcing
water around the pipe and causing extreme slope erosion.

Ifthe sectional downdrain is not sized correctly, the runoff can spill over the drain sides
causing gully erosion and potential failure of the structure.

= Dissipation of high flow velocities at the pipe outlet isrequired to avoid downstream erosion.

Implementation

General

The slope drain is applicable for any construction site where concentrated smface runoff can
accumulate and must be conveyed down the slope in order to prevent erosion. The slope drain
is effective because it prevents the stormwater from flowing directly down the slope by confining
all the runoff into an enclosed pipe or channel. Due to the time lag between grading slopes and
installation of permanent stormwater collection systems and slope stabilization measures,
temporary provisions to intercept runoff are sometimes necessary. Palticularly in steep terrain,
slope drains can protect unstabilized areas from erosion.

Installation

The slope drain may be a rigid pipe.such as corrugated metal, a flexible conduit. or a lined
terrace drain with the inlet placed on the top of a slope and the outlet at the bottom of the slope.
This BMP typically is used in combination with a diversion control, such as an earth dike or
drainage swale at the top of the slope.

The following criteria must be considered when siting slope drains.

= Permanent structures included in the project plans can often serve as construction BMPs if
implemented early. However, the permanent structure must meet or exceed the criteria for
the temporaiy structure.

= Inlet structures must be securely entrenched and compacted to avoid severe gully erosion.

= Slope drains must be securely anchored to the slope and must be adequately sized to cany
the capacity of the design storm and associated forces.

= Outlets must be stabilized with riprap, concrete or other type of energy dissipator. or
directed into a stable sediment trap or basin. See EC-10, Velocity Dissipation Devices.

= Debris racks are recommended at the inlet. Debris racks located several feet upstream of the
inlet can usually be larger than racks at the inlet, and thus provide enhanced debris
protection and less plugging.

= Safety racks are also recommended at the inlet and outlet of pipes where children or animals
could become entrapped.

= Secureinlet and surround with dikes to prevent gully erosion and anchor pipe to slope.

= When using slope drains, limit drainage area to 10 acres per pipe. For larger areas, use a
rock lined channel or a series of pipes.

=
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EC-11 Slope Drains

Size to convey at least the peak flow of a 10+year storm. The design storm is conservative
duetothe potential impact of system failures.

Maximum slope generally limited to 2:1(H:V)as energy dissipation below steeper slopes is

difficult.

Direct surface runoff to slope drains with interceptor dikes. See BMP EC-9.Ealth Dikesand
Drainage Swales. Top of interceptor dikes should be 12in.higher than the top of the slope

drain.

Slope drains can be placed on or buried underneath theslope surface.

Recommended materials include both metal and plastic pipe, either corrugated or smooth

wall. Concrete pipe can also be used.

When installing slope drains:
Install slope drains perpendicular to slope contours.
Compact soil around and under entrance, outlet. and along length of pipe.
Securely anchor and stabilize pipe and appurtenances into soil.

Check to ensure that pipe connections are watertight.

Protect area around inlet with filter cloth. Protect outlet with riprap or other energy
dissipation device. For high energy discharges. reinforce riprap with concrete or use

reinforced concrete device.

Protect outlet of slope drains using a flared end section when outlet discharges to a
flexible energy dissipation device.

A flared end section installed at the inlet will improve flow into the slope drain and

prevent erosion at the pipe entrance. Use a flared end section with a 6 in. minimum toe

plate to help prevent undercutting. The flared section should slope towardsthe pipe
inlet.

Design and Layout

The capacity for temporary drains should be sufficient to convey at least the peak runoff from a
10-year rainfall event. The pipe size may be computed using the Rational Method or a method

established by the local municipality. Higher flows must be safely stored or routed to prevent

any offsite concentration of flow and any erosion of the slope. The design storm is purposely

conservative dueto the potential impacts associated with system failures.

As a guide. temporary pipe slope drains should not be sized smaller than shown in the following
table:

[
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Slope Drains EC-11

Minimlun Pipe Diruneter Maxiinum Drainage Area
(Inches) (Acres)
e} 1.0
18 30
21 50
24 70
30 100

Larger drainage areas can be treated if the area can be subdivided into areas of 10acres or less
and each area is treated as a separate drainage. Drainage areas exceeding 10acres must be
designed by a Registered Civil Engineer and approved by the agency that issued the grading
permit.

Materials:

Soil type, rainfall patterns, constmction schedule, local requirements, and available supply are
some of the factors to be considered when selecting materials. The following types of slope
drains are commonly used:

= Rigid Pipe: This type of slope drain is also known as a pipe drop. The pipe usually consists
of conugated metal pipe or rigid plastic pipe. The pipe is placed on undisturbed or
compacted soil and secured onto the slope surface or buried in a trench. Concrete thrust
blocks must be used when warranted by the calculated thrust forces. Collars should be
properly installed and secured with metal strappings or wate tight collars.

= Flexible Pipe: The flexible pipe slope drain consists of a flexible tube of heavy-duty plastic,
rubber. or composite material. The tube material is securely anchored onto the slope
surface. The tube should be securely fastened to the metal inlet and outlet conduit sections
with metal strappings or watertight collars.

= Section Downdrains: The section downdrain consists of pre-fabricated. section conduit
of half round or third round material. The sectional downdrain performs similarto aflume
or chute. The pipe must be placed on undisturbed or compacted soil and secured into the

slope.

= Concrete-lined Terrace Drain : This is a concrete channel for draining water from a
terrace on a slope to the next level. These drains are tvpically specified as permanent
structures and, if installed early, can serve as slope drains during construction, which should
be designed accordingto local drainage design criteria.

Costs
= Costvaries based on pipe selection and selected outlet protection.

4 of 7 California Stormwater BMP Handbook January 2003
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EC-11 Slope Drains

Corrugated Steel Pipes. Per Foot
Size Supplied and Installed Cost (No Trenching Included)
2" $19.60 per LF
is" $22.00
18" $26.00
24" $32.00
30" $s0.00
PVC Pipes. Per Foot

Size Supplied and Installed Cost (No Trenching Included)
r" $24.50
H" $49.00

$51.00
18" $s4.00
20" $66.00
24" 593.00
30" $130.00

lhspection and Maintenance

Inspect BMPs prior to forecast rain. daily during extended rain events, after rain events,

-
weekly during the rainy season. and at two-week intervals during the non-rainy season.

= Inspect BMPssubjected to non-stormwater discharges daily while non-stormwater
discharges occur.

« Inspect outlet for erosion and downstream scour. Iferoded. repair damage and install
additional energy dissipation measures. Ifdownstream scour is occurring. it may be
necessary to reduce flowsbeing discharged into the channel unless other preventative
measures areimplemented.

« Insetinlet for clogging or undercutting. Remove debris from inlet to maintain flows.

Repair undercutting at inlet and if needed. install flared section or rip rap around the inlet to
prevent fimther undercutting.

= Inspect pipes for leakage. Repairleaks and restore damaged slopes.

= Inspect slope drainage for accumulations of debris and sediment.

- Remove built up sediment from entrances and outlets as required. Flush drainsif necessary:
capture and settle out sediment from discharge.

. =i
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Slope Drains EC-11

= Make sure water isnot ponding onto inappropriate areas (e.g.. active traffic lanes, material
storage areas, etc.).

= Pipe anchors must be checked to ensure that the pipe remains anchored to the slope. Install
additional anchors if pipe movement is detected.

References
Draft - Sedimentation and Erosion Control, An Inventory of Current Practices, U.S.E.P.A., April

1990.

National Association of Home Builders (NAHB). Stormwater Runoff &Nonpoint Source
Pollution Control Guide for Builders and Developers. National Association of Home Builders,

Washington, D.C.. 1995

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

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

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

Water Quality Management Plan for the Lake Tahoe Region, Volume I1, Handbook of
Management Practices, Tahoe Regional Planning Agency. November 1988.
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Earthen dike
(compacted)

Waterproof seal,
Typical @ joints

Riprap

Flared end
section

4
| %
£
%3%0 X9 7 o
O

— Flared end section

Securely anchored
to slope.

Geotextile fabric

TYPICAL SLOPE DRAIN
NOT TO SCALE
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Objectives

EC  Erosion Control O
SE  Sediment Control

TR Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

WM Waste Managementand
Materiak Pollution Control

Legend:

0 Primary Objective
Secondary Objective

Targeted Constituents

Description and Purpose Sediment
Stream channels, streambanks, and associated riparian areas Nutrients

are dynamic and sensitive ecosystems that respond to changes Trash

in land use activity. Streambank and channel disturbance Metals
resulting from construction activities can increase the stream's Bt
sediment load, which can cause channel erosion or o
sedimentation and have adverse affects on the biotic system. O‘rgez;ics fease

BMPs can reduce the discharge of sediment and other

pollutants to minimize the impact of construction activities on
watercourses. Streams on the 303(d) list and listed for Potential Alternatives
sediment may require numerous measures to prevent any
increases in sediment load to the stream.

Combination of erosion and
sediment controls.

Suitable Applications

These procedures typically apply to all construction projects
that disturb or occur within stream channels and their
associated riparian areas.

Limitations

Specific permit requirements or mitigation measures such as
Regional Water Quality Control Board (RWQCB) 401
Cetification, US. Army Corps of Engineers 404 permit and
approval by California Depaltment of Fish and Game supercede
the guidance in this BMP.

= Ifnumerical based water quality standards are mentioned in
any of these and other related permits, testing and sampling
may be required. Streams listed as 303(d) impaired for
sediment. silt. orturbidity. arerequired to conduct sampling

X T T ST P L
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Streambank Stabilization EC-12

to verily that there is no net increase in sediment load due to construction activities.

inplementation

Planning

- Properplanning.desigrmandconstructiontechniquescanminimizeimpactsnormally
associated with in stream construction activities. Poor planning canadversely affectsoil,
fish. wildlife resources. land uses, orland users. Planning should take into account:
scheduling: avoidance of in-stream construction: minimizing disturbance area and
construction time period: using pre-disturbed areas; selectingcrossinglocation: and
selecting equipment.

Scheduling

« Construction activities should be scheduled according to the relative sensitivity of the
environmental concerns and in accordance with EC-1. Scheduling. Scheduling
considerations will be different when working near perennial streams vs. ephemeral streams
and are as follows.

= When in-stream construction is conducted in a perennial stream. work should optimally be
performed during the rainy season. This is because in the summer, any sediment-containing
water that is discharged into the watercourse will cause a large change in both water clarity
and water chemistry. During the rainy season, there is typically more and faster flowing
water in the stream so discharges are diluted faster. However, should in-stream work be
scheduled for summer, establishing an isolation area, or dive ting the stream, will
significantly decrease the amount of sediment stirred up by construction work. Construction
work near perennial streams should optimally be performed during the dry season (see
below).

= When working in or near ephemeral streams, work should be performed during the dry
season. By their very nature, ephemeral streams are usually dry in the summer, and
therefore. in-stream construction activities will not cause significant water quality problems.
However, when tying up the site at the end of the project. wash any fines (see Washing
Fines) that accumulated in the channel back into the bed material, to decrease pollution
from the first rainstorm of the season.

= When working near ephemeral or perennial streams, erosion and sediment controls (see silt
fences, straw bale barriers. etc.) should be implemented to keep sediment out of stream

channel.

Minimize Disturbance

- Minimize disturbance through: selection of the narrowest crossing location; limiting the
number of equipment trips across a stream during construction; and, minimizing the
number and size of work areas (equipment staging areas and spoil storage areas). Place
work areas at least 50 ft from stream channel. Field reconnaissance should be conducted
during the planning stage to identify work areas.

Useof Pre-Disturbed Areas
= Locate project sites and work areas in areas disturbed by prior construction or other activity
when possible.

T
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Selection of Project Site

Avoid steep and unstable banks, highly erodible or saturated soils, or highly fractured rock.

Select project site that minimizes disturbance to aquatic species or habitat.

Equipment Selection

Selectequipment that reduces the amount of pressure exerted onthe ground surface. and
therefore, reduces erosion potential and/oruse overhead or aerial access fortransporting
equipment across drainage channels. Use equipment that exerts ground pressures of less
than 5or 61b/in? where possible. Low ground pressure equipment includes: wide orhigh
flotation tires (34 to 72 in. wide): dualtires; bogie axle systems: tracked machines:
lightweight equipment: and. central tire inflation systems.

Streambank Stabilization
Preservation of Existing Vegetation

Preserve existing vegetation in accordance with EC-2. Preservation of Existing Vegetation.
In a streambank environment, preservation of existing vegetation provides the following
benefits.

Water Quality Protection

Vegetated buffers onslopes trap sediment and promote groundwaterrecharge. The buffer
width needed to maintain water quality ranges from 15to 100ft. On gradual slopes, most of
the filtering occurs within thefirst 30 ft. Steeper slopesrequire a greater width of vegetative
buffertoprovide water quality benefits.

Streambank Stabilization

The root system of riparian vegetation stabilizes streambanks by increasing tensile strength
in the soil. The presence of vegetation modifies the moisture condition of slopes
(infiltration, evapo transpiration, interception) and increases bank stability.

Riparian Habitat

Buffersofdiverse riparian vegetation provide food and shelter for riparian and aquatic
organisms. Minimizing impacts to fisherieshabitat is a major concern when working near
streams and rivers. Riparian vegetation provides shade, shelter, organic matter (leaf
detritus and large woody debris). and other nutrients that are necessary for fish and other
aquatic organisms. Bufferwidths forhabitat concerns aretypically wider thanthose
recommended for water quality concerns (100 to 1500 ft).

When working near watercourses, it is imp0ltant to understand the work site's placement in
the watershed. Riparian vegetation in headwater streams has a greater impact on overall
water quality than vegetation in downstream reaches. Preserving existing vegetation
upstream is necessary to maintain water quality. minimize bank failure. and maximize
riparian habitat, downstream of the work site.

Limitations

Local county and municipal ordinances regarding width, extent and type of vegetative buffer
required may exceed the specifications provided here; these ordinances should be
investigated prior to construction.
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Streambank Stabilization Specific Installation
- As a general rule, the width of a buffer strip between a road and the stream is recommended
to be 50 ft plus four times the percent slope of the land. measured between the road and the

top of stream bank.

Hydraulic Mulch
= Apply hydraulic mulch on disturbed streambanks above mean high water level in accordance
with EC-3, Hydraulic Mulch to provide temporary soil stabilization.

Limitations

= Do not place hydraulic mulch or tackifiers below the mean high water level. as these
materials could wash into the channel and impact water quality or possibly cause
eutrophication (eutrophication is an algal bloom caused by excessively high nutrient levels in

the water).

H ydroseeding
= Hydroseed disturbed streambanks in accordance with EC-4, Hydroseeding.

Limitations
= Do not place tackifiers or fertilizers below the mean high water level, as these materials
could wash into the channel and impact water quality or possibly cause eutrophication.

Soil Binders
= Apply soil binders to disturbed streambanks in accordance with EC-5, Soil Binders.

Limitations
= Do not place soil binders below the mean high water level. Soil binder must be
environmentally benign and non-toxic to aquatic organisms.

Straw Mulch
= Apply straw mulch to disturbed streambanks in accordance with EC-6. Straw Mulch.

Limitations
- Do not place straw mulch below the mean high water level, as this material could wash into
the channel and impact water quality or possibly cause eutrophication.

Geotextiles and Mats

- Install geotextilesand matsasdescribed in EC-7, Geotextiles and Mats. tostabilize disturbed
channels and streambanks. Notallapplications should be inthe channel. forexample.
ce kain geotextile netting may snag fish gillsand are not appropriate in fish bearing streams.
Geotextile fabricsthat are not biodegradable are not appropriate forin stream use.
Additionally.geotextile fabric orblankets placed inchannels mustbe adequate tosustain

anticipated hyvdraulic forces.

Earth Dikes, Drainage Swales, and Lined Ditches
- Convey. intercept. or divert runoff from disturbed streambanks using EC-9, Ea th Dikes and
Drainage Swales.

BE e |
4 of 10 California Stormwater BMP Handbook January 2003

Construction
3-63 www_cabmphandbooks.com




Utah RSI Manual

EC-12 Streambank Stabilization

Limitations
= Do not place earth dikes in watercourses, as these structures are only suited for intercepting
sheet flow, and should not be used to intercept concentrated flow.

= Appropriately sized velocity dissipation devices (EC-10)must be placed at outlets to
minimize erosion and scour.

Velocity Dissipation Devices

= Place velocity dissipation devices at outlets of pipes, drains. culverts, slope drains, diversion
ditches, swales, conduits or channels in accordance with EC-10, Velocity Dissipation
Devices.

Slope Drains
= Use slope drains to intercept and direct surface runoff or groundwater into a stabilized
watercourse, trapping device or stabilized area in accordance with EC-1 L Slope Drains.

Limitations
= Appropriately sized outlet protection and velocity dissipation devices (EC-10) must be
placed at outlets to minimize erosion and scour.

Streambank Sediment Control

SiltFences

« Install silt fences in accordance with SE-1, Silt Fence, to control sediment. Silt fences should
only be installed where sediment laden water can pond, thus allowing the sediment to settle
out.

Fiber Rolls

= Installfiberrollsinaccordance with SE-5.Fiber Rolls, along contourofslopesabovethe
high water level to interceptrunoff.reduce flowvelocity.releasethe runoffassheet flowand
provide removal of sedimentfromthe runoff. Inastream environment, fiberrolls should be
used inconjunction with other sediment control methods such as SE-1, Silt Fence or SE-9
Straw Bale Barrier. Install siltfence, straw bale barrier, or other erosion control method
alongtoe of'slopeabove the high water level.

Gravel Bag Berm

= A gravel bag berm or barrier can be utilized to intercept and slow the flow of sediment laden
sheet flow runoff in accordance with SE-6, Gravel Bag Berm. In astream environment
gravel bag barriers can allow sediment to settle from runoff before water leaves the
construction site and can be used to isolate the work area from the live stream.

Limitations
= Gravel bag barriers are not recommended as a perimeter sediment control practice around
streams.

Straw Bale Barrier

= Install straw bale barriers in accordance with SE-9, Straw Bale Barrier, to control sediment.
Straw bale barriers should only be installed where sediment laden water can pond, thus
allowing the sediment to settle out. Install a silt fence in accordance with SE-1, Silt Fence,
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on down slope side of straw bale barrier closest to stream channel to provide added
sediment control.

Rock Filter

Description and Purpose

Rock filters are temporary erosion control barriers composed of rock that isanchored in place.
Rock filters detain the sediment laden runoff, retain the sediment. and release the water as sheet
flow at a reduced velocity. Typical rock filter installations are illustrated at the end of this BMP.

Applications
« Near the toe of slopes that may be subject to flow and rill erosion.

Limitations
= Inappropriate for contributing drainage areas greater than 5 acres.

= Requires sufficient space for ponded water.

= Ineffective for dive ting runoff because filters allow water to slowly seep through.
- Rock filter bermsare difficult to remove when construction iscomplete.

- Unsuitable in developed areas or locations where aesthetics isa concern.

Specifications
= Rock: open graded rock, 0.75to 5 in.for concentrated flow applications.

- Woven wire sheathing: lin. diameter. hexagonal mesh. galvanized 2ogauge (used with rock
filters in areas of concentrated flow).

= Inconstruction traffic areas. maximum rock berm heights should be 12 in. Berms should be
constructed every 300 ft on slopes less than 5%. every 200 ft on slopes between 5% and 10%.
and every 100ft on slopes greater than 10%.

Maintenance

- Inspect and verify that activity-based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and at two-week intervals in the non-rainy season to verify
continued BMP implementation .

= Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges
occur.

- Reshape berms as needed and replace lost or dislodged rock, and filter fabric.

e 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.

=
6 of 0 California Stormwater BMP Handbook January 2003

Construction
3.65 www cabmphandbooks.com



Utah RSI Manual

EC-12 Streambank Stabilization

K-rail

Description and Purpose

This is temporary sediment control that uses K-rails to form the sediment deposition area, or to
isolate the near bank construction area. Install K-rails at toe of slope in accordance with
procedures described in NS-5, Clear Water Diversion.

Barriers are placed end to end in a pre-designed configuration and gravel filled bags are used at
the toe of the barrier and at their abutting ends to seal and prevent movement of sediment
beneath or through the barrier walls.

Appropriate Applications
= Thistechnique is useful at the toe of embankments. cuts or fills slopes.

Limitations

= The K-rail method should not be used to dewater a project site, as the barrier is not
watertight.

Implementation
= Refer to NS-5, Clear Water Diversion, for implementation requirements.

hstream Construction Sediment Control
There are three different options currently available for reducing turbidity while working ina
stream orriver. The stream can be isolated from the area in which work is occurring by means
of a waterbarrier, the stream can be diverted around the work sitethrough a pipe or temporary
channel. or one can employ construction practices that minimize sedimentsuspension.

Whatever technique is implemented, an important thing to remember is that dilution can
sometimes be the solution. A probable "worst time" to release high TSS into a stream system
might be when the stream isvery low; summer low flow, for example. During these times, the
flow may be low while the biological activity in the stream isvery high. Conversely. the addition
ofhigh TSS or sediment during a big storm discharge might have a relatively low impact,
because the stream is already turbid, and the stream energy is capable of transporting both
suspended solids, and large quantities of bedload through the system. The optimum time to
"pull" in-stream structures may be during the rising limb of a storm hydrograph.

Technigues to minimize Total Suspended Solids (TSS)

= Padding - Padding laid in the stream below the work site may trap some solids that are
deposited in the stream during construction. After work isdone, the padding isremoved
from the stream. and placed on the bank to assist inre-vegetation.

= Clean, washed gravel - Using clean, washed gravel decreases solid suspension, as there
are fewer small particles deposited in the stream.

-« Excavation using a large bucket - Each time a bucket of soil is placed in the stream, a
po tion is suspended. Approximately the same amountissuspended whether a small
amount of soilisplaced inthestream, or alarge amount. Therefore, using a large excavator
bucket instead of a small one, will reduce the total amount of soil that washes downstream.
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= Use of dozer for backfilling - Using a dozer for backfilling instead of a backhoe follows
the same principles -the fewer times soil is deposited inthe stream. the less soil will be
suspended.

- Partial dewatering with a pump - Partially dewatering a stream with a pump reduces
the amount of water. and thus the amount of water that can suspend sediment.

Washing Fines

Definition and Purpose

= Washing fines is an "in-channel" sediment control method, which uses water. either from a
water truck or hydrant, to wash stream fines that were brought to the surface of the channel
bed during restoration. back into the interstitial spaces of the gravel and cobbles.

= The purpose of this technique is to reduce or eliminate the discharge of sediment from the
channel bottom during the first seasonal flow. Sediment should not be allowed into stream
channels; however, occasionally in-channel restoration work will involve moving or
otherwise disturbing fines (sand and silt sized particles) that are already in the stream,
usually below bankfull discharge elevation. Subsequent re-watering of the channel can
result in a plume of turbidity and sedimentation.

= Thistechnique washes the fines back into the channel bed. Bedload materials, including
gravel cobbles, boulders and those fines. are naturally mobilized during higher storm flows.
This technique is intended to delay the discharge until the fines would naturally be
mobilized.

Appropriate Applications

= This technique should be used when construction work is required in channels. Itis
especially useful in intermittent or ephemeral streams in which work is performed "in the
dry", and which subsequently become re-watered.

Limitations
= The stream must have sufficient gravel and cobble substrate composition,

= The use of this technique requires consideration of time of year and timing of expected
stream flows.

= The optimum time for the use of this technique is in the fall. prior to winter flows.

- Consultation with, and approval from the Department of Fish and Game and the Regional
Water Quality Control Board may be required.

Implementation
= Apply sufficient water to wash fines. but not cause fmther erosion or runoff.

= Apply water slowly and evenly to prevent runofl and erosion.

- Consult with Department of Fish and Game and the Regional Water Quality Control Board
for specific water quality requirements of applied water (e.g. chlorine).
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Inspection and Maintenance
= None necessary

Costs
Costmay vary according to the combination of practices implemented.

hspection and Maintenance

= Inspect and verify that activity-based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMP areunder way, inspect weekly
during the rainy season and at two-week intervals in the non-rainy season to verify
continued BMP implementation.

= Inspect BMPssubject to non-stormwater discharges daily while non-stormwater discharges
occur.

= Inspect and repair equipment (for damaged hoses. fittings. and gaskets).

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

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, An Inventory of Current Practices (Draft),
UESPA, 1990.

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual.,
State of California Depa kment of Transp0 ltation (Caltrans), November 2000.

Stormwater Management for Construction Activities, Developing Pollution Prevention Plans
and Best Management Practices, EPA 832-R-92005; USEPA, April 1992.

Water Quality Management Plan for the Lake Tahoe Region, Volume I1, Handbook of
Management Practices. Tahoe Regional Planning Agency, November 1988.
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Polyacrylamide

Description and Purpose

Polyacrylamide (PAM) is a chemical that can be applied to
disturbed oils at construction sites to reduce erosion and
improve settling of suspended sediment.

PAM increasesthe soil'savailablepore volume, thus increasing
infiltration and reducing the quantity of stormwater runoff that
can cause erosion. Suspended sediments from PAM treated
soilsexhibit increased flocculation over untreated soils. The
increased flocculation aids in their deposition, thus reducing
stormwater runoffturbidity and improving water quality.

Suitable Applications

PAM is suitable for use on disturbed soil areas that discharge to
a sediment trap or sediment basin. PAM istypically used in
conjunction with other BMPs to increase their performance.

PAM can be applied to the following areas:
= Rough graded soils that will be inactive for a period of time.

= Final graded soils before application of final stabilization
(e.g..paving. planting, mulching).

= Temporary haul roadsprior to placement of crushed rock
surfacing.

= Compacted soil road base.

< Construction staging. materials storage. and layout areas.

Objectives

EC  Erosion Control

SE  Sediment Control
TR Tracking Control
WE  Wind Erosion Control

Non-Stormwater

Ng Management Control

Waste Managementand

WM Materiak Pollution Control

Legend:
Primary Objective

Secondary Objective

Targeted Constituents

Sediment
Nutrients
Trash

Metals

Bacteria
Oiand Grease
Organics

Potential Alternatives

None
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= Soil stockpiles.

= Areas that will be mulched.

Limitations
= Thereislimited experience in California with use of PAM for erosion and sediment control.

« PAM shall not be directly applied to water or allowed to enter a water body.

« Do not use PAM on a slope that flows into a water body without passing through a sediment
trap or sediment basin.

- PAM will work when applied to saturated soil but is not as effective as applications to dry or
damp soil.

« Some PAMs are more toxic and carcinogenic than others. Only the most environmentally
safe PAM products should be used.

= The specific PAM copolymer formulation mustbe anionic. Cationic PAM shall notbe
used in any application because of known aquatic toxicity problems. Only the
highestdrinking water grade PAM. certified for compliance with ANSI/NSF Standard 60 for
drinking water treatment. will be used for soil applications.

= PAM designated for erosion and sediment control should be "water soluble" or "linear" or
"non-cross linked".

= A sampling and analysis plan must be incorporated into the SWPPP as PAM may be
considered to be a source of non-visible pollutants.

Inplementation
General
PAM shall be used in accordance with the following general guidance:

e Pam shall be used in conjunction with other BMPs and not in place of other BMPs, including
both erosion controls and sediment controls.

e Stormwater runoff from PAM treated soils should pass through a sediment control BMP
prior to discharging to smface waters.

When the total drainage area is greater than or equal to 5 acres, PAM treated areas shall
drain to a sediment basin.

Areas lessthan 5 acres shall drain to sediment control BMPs. such as a sediment trap. or
aminimum of 3check dams per acre. The total number of check dams used shall be
maximized to achieve the greatest amount of settlement of sediment prior to discharging
from the site. Each check dam shall be spaced evenly in the drainage channel. Through
which stormwater flows are discharged off site.

« Donotadd PAM towater discharging from site.
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= On PAM treated sites, the use of silt fence and fiber rolls shall be maximized to limit the
discharges of sediment to sediment traps and sediment basins.

= All areas not being actively worked one should be covered and protected from rainfall. PAM
should not be the only cover BMP used.

= PAM can be applied to wet soil. but dly soil is preferred due to less sediment loss.

= Keep the granular PAM supply out of the sun. Granular PAM loses its effectiveness in three
months after exposure to sunlight and air.

= Proper application and re-application plans are necessaiy to ensure total effectiveness of
PAM usage.

= PAM. combined with water, is vely slippery and can be a safety hazard. Care must be taken
toprevent spillsof PAM powder onto paved surfaces. During an application of PAM,
prevent over spray from reaching pavement, as pavement will become slippely. IfPAM
powder gets on skin or clothing, wipe it off with a rough towel rather than washing with
water this only makes cleanup messier and longer.

= Recent high interest in PAM has resulted in some entrepreneurial exploitation of the term
"polymer". All PAMs are polymer, but not all polymers are PAM, and not all PAM products
comply with ANSI/NSF Standard 60. PAM use shall be reviewed and approved by the local
permitting authority.

= The PAM anionic charge density may vary from 2-30%: a value of 18% istypical. Studies
conducted by the United States Department of Agriculture (USDA)/ Agricultural Research
Service (ARS) demonstrated that soil stabilization was optimized by using very high
molecular weight (12-15mg/mole), highly anionic (>20% hydrolosis) PAM.

= PAM tackifiers are available and being used in place of guar and alpha plantago. Typically,
PAM tackifiers should be used at a rate of no more than 0.5-11b per L000 gallons of water in
hydro mulch machine. Some tackifier product instructions say to use at a rate of 3-5 Ibs per
acre, which can be too much. In addition, pump problems can occur at higher rates due to

increased viscosity.

Preferred Application Method
PAM may be applied in dissolved form with water, or it may be applied in dly. granular, or
powered form. The preferred application method isthe dissolved form.

PAM is to be applied at a maximum rate of n12pound PAM per 1000 gallons water per 1acre of
bare soil. Table 1and Figure 1can be used to determine the PAM and water application rate for
a disturbed soil area. Higher concentrations of PAM do not provide any additional
effectiveness.

January 2003 California Stormwater BMP Handbook Jofe

Construction
3-72 www.cabmphandbooks.com



Utah RSI Manual

Polzacrylamide EC-13

Table 1 PAM and Water Application Rates
Disturbed Area PAM (lbs) Water (gallons)

(acre)

0.50 0.25 500
1.00 0.50 1000
1.50 0.75 i.500
2.00 1.00 2.000
2.50 1.25 2.500
3.00 1.50 3,000
3.50 1.75 3,500
4.00 2.00 4.000
4.50 2.25 4.500
5.00 2.50 5.000
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Figure 1- PAMand Water Application Rates

e Pre-measure the area where PAM isto be applied and calculate the amount of product and
waternecessary toprovide coverage atthespecified application rate (1/2 pound PAM/1000
gallons/acre).

- PAM has infinite solubility in water. but dissolves very slowly. Dissolve pre-measured dly
granular PAM with aknown quantity of clean water in a bucket several hours or overnight.
Mechanical mixing will help dissolvethe PAM. Alwaysadd PAM to water —not water to
PAM.

Can
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EC-13 Polyacrylamide

= Pre-fill the water truck about I8 full with water. The water does not have to be potable, but
it must have relatively low turbidity -in the range of 20 NTU or less.

= Add the dissolved PAM and water mixture to the truck.
= Fill the water truck to specified volume for the amount of PAM to be applied.

= Spray the PAM/water mixture onto dry soil until the soil surface is uniformly and completely
wetted.

Alternate Application Method

PAM may also be applied asa powder atthe rate of 5lbs per acre. This must be applied on a day
that is dry. For areas less than 5-10 acres. a hand held "organ grinder" fertilizer spreader set to
the smallest setting will work. Tractor mounted spreaders will work for larger areas.

Costs
= PAM: $1.30-$s.s0/1b (material cost only).

hspection and Maintenance

= Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,
weekly during the rainy season, and at two-week intervals during the non-rainy season.

= Areas where erosion is evident should be repaired and BMPs re-applied as soon as possible.
Care should be exercised to minimize the damage to protected areas while making repairs, as
any area damaged will require re-application of BMPs.

= PAM must be reapplied on actively worked areas after a 48-hour period if PAM is to remain
effective.

= Reapplication is not required unless PAM treated soil is disturbed or unless turbidity levels
show the need for an additional application.

= IfPAM treated soilisleft undisturbed areapplication may be necessary after two months.

= More PAM applications may be required for steep slopes, silty and clayey soils (USDA
Classification Type "C" and "D"soils), long grades. and high precipitation areas.

= When PAM is applied first to bare soil and then covered with straw, a reapplication may not
be necessary for several months.

= Discharges from PAM treated areas must be monitored for non-visible pollutants.

References

Entry, JA., and RE. Sojka. Polyacrylamide Application to Soil Reduces the Movement of
Microorganisms in Water. In 1999 Proceedings of the International Irrigation Show. Irrigation
Associations, Orlando, FL, November, 1999.

National Management Measures to Control Nonpoint Source Pollution from Urban Areas,
United States Environmental Protection Agency, 2002.
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Sojka. R.E.. and R.D. Lentz, eds. Managing Irrigation Induced Erosion and Infiltration with
Polyacrylamide. In Proceedings from Conference held at College of Southern Idaho. Twin Falls.
Idaho. University ofldaho Miscellaneous Publication No. 101-96. May, 1996

Stormwater Management Manual for Western Washington. Volume I1 -Construction
Stormwater Pollution Prevention. Washington State Department of Ecology. August 2001.
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Description and Purpose

Asiltfence ismade of afilter fabric that has been entrenched.
attached to supporting poles, andsometimes backed by a
plastic or wire mesh for support. Thesilt fence detains
sediment-laden water, promoting sedimentation behind the
fence.

Suitable Applications

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

= Along the perimeter of a project.

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

= Around temporary spoil areas and stockpiles.

= Below other small cleared areas.

Limitations

= Donotuseinstreams. channels, drain inlets. oranywhere tlow

isconcentrated.

Objectives

EC  Erosion Contral

SE  Sediment Control
TR Tracking Control
WE  Wind Erosion Control

NS Non-Stormwater
Management Control

Waste Managementand

WM Materias Pollution Control

Legend:
0] Primary Objective
IKI Secondary Objective

Targeted Constituents

Sediment
Nutrients

Trash

Metals

Bacteria

Oil and Grease
Organics

Potential Alternatives
SE-5 Fber Rolls

SE-6 Gravel Bag Berm

SE-8 Sandbag Barrier

SE-9 Straw Bale Barrier
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- Do not use inlocations where ponded water may cause flooding.

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

= Filter fences will create a temporary sedimentation pond on the upstream side of the fence
and may cause temporaiy flooding. Fences not constructed on alevel contour will be
overtopped by concentrated flow resulting in failure of the filter fence.

= Improperly installed fences are subject to failure from undercutting, overlapping. or
collapsing.

Not effective unless trenched and keyed in.
Not intended for use as mid-slope protection onslopes greater than 4: 1(H:V).
Do not allow water depth toexceed 1.5ftatany point.

Inplementation

General

A silt fence is a temporaly sediment barrier consisting of filter fabric stretched across and
attached to supporting posts, entrenched. and. depending upon the strength of fabric used,
supported with plastic or wire mesh fence. Silt fences trap sediment by intercepting 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. Laborato i work at the Virginia
Highway and Transportation Research Council has shown that silt fences can trap a much
higher percentage of suspended sediments than can straw bales. While the failure rate of silt
fences is lower than that of straw bale barriers, there are many instances where silt fences have
been improperly installed. The following layout and installation guidance can improve
performance and should be followed:

= Use principally in areas where sheet flow occurs.

- Don't use in streams. channels. or anywhere flow is concentrated. Don't use silt fences to
divert flow.

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

e Select filter fabric that retains 85% of soil by weight. based on sieve analysis, but that is not
finer than an equivalent opening size of 70.

= Install along alevel contour. so water does not pond more than 1.5ftatany point along the
silt fence.

= The maximum length 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.

e~ = & ST VW T P
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SE-1 Silt_Fence

= 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
200 ft2 of ponding area should be provided forevery acre draining to the fence.

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

= Leave an undisturbed or stabilized area immediately down slope from the fence where
feasible.

= Siltfences should remain in place until the disturbed area is permanently 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 supp01t 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 selection of the
equivalent opening size:

1. Ifsopercent or less of the soil, by weight, will pass the U.S. Standard Sieve No. 200.
select the EOStoretain 85 % ofthe soil. The EOS should not be finer than EOS 70.

3]

For all other soil types. the EOS should be no larger than the openings inthe U.S.
Standard Sieve No. 70 except where direct discharge to a stream, lake. or wetland
will oceur, then the EOS should be no larger than Standard Sieve No. 100.

To reduce the chance of clogging, itis preferable to specify a fabric with openings as large as
allowed by the criteria. No fabric should be specified with an EOS smaller than U.S. Standard
Sieve No. 100. If85% 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 palticles in such a soil would not be retained
if the EOS was too large and they would clog the fabric quickly ifthe EOS were small enough to
capture the soil.

The fence should be supported by a plastic or wire mesh if the fabric selected does not have
sufficient strength and bursting strength characteristics for the planned application (as
recommended by the fabric manufacturer). Filter fabric material should contain ultraviolet
inhibitors and stabilizers to provide a minimum of six months of expected usable construction
life at a temperature range of o °F to o °F.

= Layoutin accordance with attached figures.

= For slopes steeper than 2:1 (H:V) and that contain a high number of rocks or large dirt 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 fence. Additional protection may
be a chain link fence or a cable fence.

= Forslopes adjacent to sensitive receiving waters or Environmentally Sensitive Areas (ESAs).
silt fence should be used in conjunction with erosion control BMPs.
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Muaterials

Siltfence fabric should be woven polypropylene with aminimum widthof36in.anda
minimum tensile strength of 1001bforce. The fabric should conform to the requirements in
ASTMdesignation D4632 andshouldhaveanintegralreinforcementlayer. The
reinforcement layershouldbeapolypropylene. orequivalent, netprovided by the
manufacturer. The permittivity of the fabric should be between 0.1sec-'and 0.15 sec-'in
conformance with the requirements in ASTM designation D449i.

Wood stakes should be commercial quality lumber of the size and shape shown on the plans.
Each stake should be free from decay, splits or cracks longer than the thickness of the stake
or other defects that would weaken the stakes and cause the stakes to be structurally
unsuitable.

Staples used to fasten the fence fabric to the stakes should be not less than 1.75in. long and
should be fabricated from 15 gauge or heavier wire. The wire 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 reinforcement instead of wood stakes. Ifbar reinforcement isused in lieu of wood
stakes. use number four or greater bar. Provide end protection for any exposed bar
reinforcement.

Installation Guidelines
Silt fences are to be constructed on a level contour. Sufficient area should exist behind the fence
for ponding to occur without flooding or overtopping the fence.

A trench should be excavated approximately 6 in. wide and 6 in. deep along the line the
proposed silt fence.

Bottom of the silt fence should be keyed-in a minimum of 12 in.

Postsshould be spaced a maximum of 6 ft apartand driven securely into the ground a
minimum of 18in. or 12 in. below the bottom of the trench.

When standard strength filter fabric is used, a plastic or wire mesh support fence should be
fastened securely to the upslope side of posts using heavy-duty wire staples at least 1in.
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. with a minimum 6 in. overlap
and both ends securely fastened to the post.

The trench should be backfilled with compacted native material.

Construct silt fences with a setback of at least 3 ft from the toe of a slope. Where a silt 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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SE-1 Silt Fence

= Construct thelength of eachreach so that the change inbase elevation along the reach does
not exceed I/3the height of the barrier; in no case should the reach exceed 500 ft.

Costs
= Average annual cost for installation and maintenance (assumes 6 month useful life): $7per
lineal foot ($850 per drainage acre). Range of costis $3.50 - $9.10 per lineal foot.

hspection and Maintenance
= Inspect BMPs prior to forecast rain, daily during extended rain events. 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, slumping. or weathered fabric. The lifespan of silt fence fabric
is generally 5to 8§ months.

= Silt fences that 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.

= 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 ealthwork 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
Manual 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 Specifyving Management Measures for Sources of Nonpoint Pollution in
Coastal Waters. Work Group-Working Paper, USEPA, April 1992.

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

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

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Depaltment of Transp0 Itation (Caltrans), November 2000.
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SE-2 Sediment Basin

Objectives

EC  Erosion Control

SE  Sediment Control
TR Tracking Control
WE  Wind Erosion Contral

NS Non-Stormwater
Management Control

Waste Managementand
Materiak Pollution Control

WM

Legend:
0 Primary Objective
IKI Secondary Objective

Targeted Constituents

Description and Purpose

A sediment basin is a temporary basin formed by excavation or Sed?mem

by constructing an embankment so that sediment-laden runoff Nutrients

istemporarily detained under quiescent conditions, allowing Trash

sediment to settle out before the runoff is discharged. Metals
Bacteria

Suitable Applications Oil and Grease

Sediment basins may be suitable for use on larger projects with Organics

sufficient space for constructing the basin. Sediment basins

should be considered for use:
Potential Alternatives

= Where sediment-laden water may enter the drainage system SE-3 Sediment Trap (for smaller
or watercourses areas)

= On construction projects with disturbed areas during the
rainy season

= Atthe outlet of disturbed watersheds between 3 acres and
75 acres

= Atthe outlet oflarge disturbed watersheds, as necessary
= Where post construction detention basins are required

= Inassociation with dikes. temporary channels, and pipes

used to convey runoff from disturbed areas

Limitations

Sediment basins must be installed only within the property limits
and where failure of the structure will not result inloss of life,
damage tohomes orbuildings, or interruption of use or service of

RN S i ——
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Sediment Basin SE-2

public roads or utilities. In addition. sediment basins are attractive to children and can be very
dangerous. Local ordinances regarding health and safety must be adhered to. Iffencing of the
basin is required, the type of fence and its location should be shown in the SWPPP and in the
construction specifications.

= Generally. sediment basins are limited to drainage areas of Sacres or more, but not
appropriate for drainage areas greater than 75acres.

= Sediment basins may become an "attractive nuisance"and care must be taken to adhere to
all safety practices. Ifsafety isa concern. basin may require protective fencing.

= Sediment basins designed according to this handbook are only practically effective in
removing sediment down to about the medium silt size fraction. Sediment-laden runoff with
smaller size fractions (fine silt and clay) may not be adequately treated unless chemical
treatment is used in addition to the sediment basin.

- Siteswith very fine sediments (fine silt and clay) may require longer detention times for
effectivesedimentremoval.

= Basinswith aheight of 25 ft or more or an impounding capacity of 30 ac-ft or more must
obtain approval from Division of Safety of Dams.

= Standing water may cause mosquitoes or other pests to breed.

- Basins require large surface areas to permit settling of sediment. Size may be limited by the
available area.

Inplementation

General

A sediment basin is a controlled stormwater release structure formed by excavation or by
construction of an embankment of compacted soil across a drainage way, or other suitable
location. It is intended to trap sediment before it leaves the construction site. The basin is a
temporary measure with a design life of 12 to 28 months in most cases and is to be maintained
until the site area is permanently protected against erosion or a permanent detention basin is
constructed.

Sediment basins are suitable for nearly all types of construction projects. Whenever possible.
construct the sediment basins before clearing and grading work begins. Basins should be
located at the stormwater outlet from the site but not in any natural or undisturbed stream. A
typical application would include temporary dikes, pipes. and/or channels to divert runoff to the

basin inlet.

Many development projects in California will be required by local ordinances to provide a
stormwater detention basin for post-construction flood control, desilting, or stormwater
pollution control. A temporary sediment basin may be constructed by rough grading the post-
construction control basins early in the project.

Sediment basins trap 70-80 % of the sediment that flows into them if designed according to this
handbook. Therefore. they should be used in conjunction with erosion control practices such as

Y S ] A A S T T T S R S S T WS T T Y P A T
20of 12 California Stormwater BMP Handbook January 2003
Construction Errata 9-04

3-85 www.cabmphandbooks.com



Utah RSI Manual

SE-2 Sediment Basin

temporary seeding, mulching, diversion dikes, etc., to reduce the amount of sediment flowing
into the basin.

Planning

To improve the effectiveness of the basin, it should be located to intercept mnoff from the
largest possible amount of disturbed area. The best locations are generally low areas. Drainage
into the basin can be improved by the use of earth dikes and drainage swales (see BMP EC-9).
The basin must not be located in a stream but it should be located to trap sediment-laden mnoff
before it enters the stream. The basin should not be located where its failure would result in the
loss oflife or intermption of the use or service of public utilities or roads.

= Constmct before clearing and grading work begins when feasible.
= Do not locate in a stream.

= Basin sites should be located where failure of the structure will not cause loss of life, damage
to homes or buildings. or interruption of use or service of public roads or utilities.

= Large basins are subject to state and local dam safety requirements.

= Limit the contributing area to the sediment basin to only the runoff from the disturbed soil
areas. Use temporary concentrated flow conveyance controls to divert runoff from
undisturbed areas away from the sediment basin.

= The basin should be located: (I)by excavating a suitable area or where alow embankment
can be constructed across a swale, (2) where post-construction (permanent) detention
basins will be constructed. and (3) where the basins can be maintained on a year-round basis
to provide access for maintenance, including sediment removal and sediment stockpiling in
a protected area, and to maintain the basin to provide the required capacity.

Design

Sediment basins must be designed in accordance with Section A of the State of California
NPDES General Permit for Stormwater Discharges Associated with Construction Activities
(General Permit) where sediment basins are the only control measure proposed for the site. If
there is insufficient area to construct a sediment basin in accordance with the General Permit
requirements. then the alternate design standards specified herein may be used.

Sediment basins designed per the General Permit shall be designed as follows:

Option 1:
Pursuant to local ordinance for sediment basin design and maintenance, provided thatthe
designetfficiency isasprotective or more protective of water quality than Option 3.

OR

Option 2:

Sediment basin(s). as measured from the bottom of the basin to the principal outlet, shall have
at least a capacity equivalent to 3.600 cubic feet (133ydJ) of storage per acre draining into the
sediment basin. The length of the basin shall be more than twice the width of the basin. The

January 2003 California Stormwater BMP Handbook 3of 12
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Sediment Basin SE-2

length is determined by measuring the distance between the inlet and the outlet: and the depth
must not be less than 3 ft nor greater than 5 ft for safety reasons and for maximum efficiency.

OR

Option 3:
Sediment basin(s) shall be designed using the standard equation:

As=1.20/Vs (Eq. D
Where:
As = Minimum surface area for trapping soil particles of a ce kain size
Vs = Settling velocity of the design palticle size chosen
Q=CIA
Where
Q = Discharge rate measured in cubic feet per second
C = Runoff coefficient
= Precipitation intensity for the 10-year, 6-hour rain event
A = Area draining into the sediment basin in acres

The design particle size shall be the smallest soil grain size determined by wet sieve
analysis. or the fine silt sized (0.01 mm [or 0.0004 in.]) palticle, and the Vsused shall be
100 percent of the calculated settling velocity.

The length is determined by measuring the distance between the inlet and the outlet: the
length shall be more than twice the dimension as the width: the depth shall not be less
than 3 ft nor greater than 5 ft for safety reasons and for maximum efficiency (2 ft of
sediment storage, 2 ft of capacity). The basin(s) shall be located on the site where it can
be maintained on a year-round basis and shall be maintained on a schedule to retain the
2 ft of capacity.

OR

Option 4:
The use of an equivalent surface area design or equation, provided that the design efficiency is
as protective or more protective of water quality than Option 3.
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SE-2 Sediment Basin

Other design considerations are:

= The volume ofthe settling zone should be sized to capture runoff from a 2-year storm or
other appropriate design storms specified by the local agency. A detention time of 24 to 40
hours should allow 70 to 80 % of sediment to settle.

= Thebasin volume consists of two zones:
A sediment storage zone at least 1ft deep.
A settling zone at least 2 ft deep.
= Thelength to settling depth ratio (L/SD) should be less than 200.

= Sediment basins are best used in conjunction with erosion controls. Sediment basins that
will be used as the only means of treatment, without upstream erosion and sediment
controls, must be designed according to the four options required by the General Permit (see
Options -4 above). Sediment basins that are used in conjunction with upstream erosion
and sediment controls should be designed to have a capacity equivalent to 67ydJ of
sediment storage per acre of contributory area.

= The length of the basin should be more than twice the width of the basin; the length should
be determined by measuring the distance between the inlet and the outlet.

= The depth must be no less than 3 ft.

= Basinswith animpounding levee greater than 4.5 fttall, measured from the lowest point to
the impounding area tothe highest point ofthe levee, and basins capable ofimpounding
more than 35,000 ftJ, should be designed by a Registered Civil Engineer. The designshould
include maintenance requirements, including sedimentand vegetationremoval.toensure
continuous function ofthebasin outlet and bypass structures.

= Basins should be designed to drain within 72 hours following storm events. Ifabasin fails to
drain within 72 hours, it must be pumped dry.

= Sediment basins, regardless of size and storage volume, should include features to
accommodate overflow or bypass flows that exceed the design storm event.

Include an emergency spillway to accommodate flowsnot carried by the principal
spillway. The spillway should consist of an open channel (earthen or vegetated) over
undisturbed material (not fill) or constructed of a non-erodible riprap.

The spillway control section, which is a level portion of the spillway channel at the
highest elevation in the channel, should be a minimum of 20 ft in length.

= Rock or vegetation should be used to protect the basin inlet and slopes against erosion.

= A forebay. constructed upstream of the basin may be provided to remove debris and larger

palticles.
January 2003 California Stormwater BMP Handbook S5of 2
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= The outflow from the sediment basin should be provided with velocity dissipation devices
(see BMP EC-10) to prevent erosion and scouring of the embankment and channel.

= Basin inlets should be located to maximize travel distance to the basin outlet.

= The principal outlet should consist of a corrugated metal, high density polyethylene (HDPE).
orreinforced concrete riser pipe with dewatering holes and an anti-vortex device and trash
rack attached to the top of the riser.to prevent floating debris from flowing out of the basin
or obstructing the system. This principal structure should be designed to accommodate the
inflow design storm.

= A rock pile or rock-filled gabions can serve as alternatives to the debris screen; although the
designer should be aware of the potential for extra maintenance involved should the pore
spaces in the rock pile clog.

= The outlet structure should be placed on a firm, smooth foundation with the base securely
anchored with concrete or other means to prevent floatation.

= Attach riser pipe (watetight connection) to a horizontal pipe (barrel). Provide anti-seep
collars on the barrel.

« Cleanout level should be clearly marked on the riser pipe.

< Proper hydraulic design of the outlet is critical to achieving the desired performance of the
basin. The outlet should be designed to drain the basin within 24 to 72 hours (also referred
to as "drawdown time"). The 24-hour limit is specified to provide adequate settling time; the
72-hour limit is specified to mitigate vector control concerns.

= The two most common outlet problems that occur are: () the capacity of the outlet is too
great resulting in only partial filling of the basin and drawdown time less than designed for:
and (2) the outlet clogs because it is not adequately protected against trash and debris. To
avoid these problems, the following outlet types are recommended for use: (1) a single orifice
outlet with orwithout the protection of a riser pipe, and (2) perforated riser. Design
guidance for single orifice and perforated riser outlets follow:

Flow Control Using a Single Orifice At The Bottom Of The Basin (Figure 1): The outlet
control orifice should be sized using the following equation:

.?A(f.{ -Ho) & (7\‘70_5)‘4(]_[_]_]0) 05

&= (Eq.2)
-3600CT(2g)°° — CT
where:
a = area of orifice (fi2)
A = surface area of the basin at mid elevation (ft2)
C = orifice coefficient
T = drawdown time of full basin (hrs)
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Sediment Basin

g = gravity (32.2 ft/s?,
H = elevation when the basin is full (ft)
Ho = final elevation when basin is empty (ft)
With adrawdowntime of40 hours, the equation becomes:
_(L75x10-6)A(H-Ho)"
a7 C (Eq. 3)

Flow Control Using Multiple Orifices (see Figure2):

24( hmax)

e . (Eq.4)
3600CT (2¢f hmax -heeniroid of orifices ])

With terms as described above except:
at = total area of orifices

hmax = maximum height from lowest orifice to the maximum water surface (ft)

heentroid oforifices = height from the lowest orifice tothe centroid of the orifice configuration

(ft)

Allocate the orifices evenly on two rows; separate the holesby 3X hole diameter
vertically, and by 120 degrees horizontally (refer to Figure 2).

Because basinsare not maintained for infiltration, water loss by infiltration should be

disregarded when designing the hydraulic capacity of the outlet structure.

Care must be taken in the selection of "C": 0.60 is most often recommended and used.
However, based on actual tests, GK'Y (1989), "Outlet Hydraulics of Extended Detention

Facilities for Northern Virginia Planning District Commission", recommends the
following:

C = 0.66 for thin materials; where the thickness is equal to or less than the orifice

diameter.or

C = 0.80 when the material is thicker than the orifice diameter

Installation

= Securely anchor and install an anti-seep collaron the outlet pipe/riser and provide an
emergency spillway forpassing major floods(seelocalflood controlagency).

= Areas under embankments must be cleared and stripped of vegetation.

= Chain link fencing should be provided around each sediment basin to prevent unauthorized
entry to the basin or if safety is a concern.
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Costs
Average annual costs for installation and maintenance (2 year useful life) are:

- Basinlessthan 50.000 ft3: Range, $0.24 - $i.58/113. Average. $0.73 per {t3. $400-5%2.400,
$1,200 average per drainage acre.

- Basinsize greater than 50,000 ft3: Range. $0.12 - $0-48/f13. Average. $0.36 per ft3. $200-
$800. $600 average per drainage acre.

lhspection and Maintenance

= Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,
weekly during the rainy season, and at two-week intervals during the non-rainy season.

- Examine basin banks for seepage and structural soundness.

« Check inlet and outlet structures and spillway for any damage or obstructions. Repair
damage and remove obstructions as needed.

= Checkinletand outlet area forerosion and stabilize ifrequired.
= Check fencing for damage and repair as needed.

= Sediment that accumulates in the BMP must be periodically removed in order to maintain
BMP effectiveness. Sediment should be removed when sediment accumulation reaches one-
half the designated sediment storage volume. Sediment removed during maintenance may
be incorporated into ealthwork on the site or disposed of at appropriate locations.

= Remove standing water from basin within 72 hours after accumulation.

= BMPs that require dewatering shall be continuously attended while dewatering takes place.
Dewatering BMPs shall be implemented at all times during dewatering activities.

= Tominimize vector production:

Remove accumulation of live and dead floating vegetation in basins during every
inspection.

Remove excessive emergent and perimeter vegetation as needed or as advised by local or
state vector control agencies.
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SE-3 Sediment Trap

Objectives

EC  Erosion Control

SE  Sediment Control
TR Tracking Control
WE  Wind Erosion Control

Non-Stormwater

NS Management Control

Waste Managementand

WM Materiak Pollution Control

Legend:
0 Primary Objective
IKI Secondary Objective

Targeted Constituents

Sediment
Nutrients
G Trash
Description and Purpose ek
A sediment trap is a containment area where sediment-laden _
: . ; ; Wi Bacteria
runoff istemporarily detained under quiescent conditions, _
allowing sediment to settle out or before the runoff is O”a”‘? Grease
discharged. Sediment traps are formed by excavating or Organics
constructing an earthen embankment across a waterway or low
drainage area. Potential Alternatives
Suitable Applications SE-2 Sediment Basin (for farger
; . areas
Sediment traps should be considered for use: )
= Atthe perimeter of the site at locations where sediment-
laden runoff isdischarged offsite.
= At multiple locations within the project site where sediment
control is needed.
= Around or upslope from storm drain inlet protection
measures.
= Sediment traps may be used on construction projects where
the drainage area is less than Sacres. Traps would be
placed where sediment-laden stormwater may enter astorm
drain or watercourse. SE-2. Sediment Basins, must be used
for drainage areas greater than 5 acres.
= As a supplemental control, sediment traps provide additional
protection for a water body or for reducing sediment before it
enters a drainage system.
January 2003 California Stormwater BMP Handbook 10f 6
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Limitations
- Requires large surface areas to permit infiltration and settling of sediment.

- Not appropriate for drainage areas greater than 5 acres.

< Only removes large and medium sized palticles and requires upstream erosion control.
- Attractive and dangerous to children, requiring protective fencing.

= Conducive to vector production.

= Should not be located in live streams.

Inplementation

Design

A sediment trap isa small temporary ponding area, usually with a gravel outlet. formed by
excavation or by construction of an ealthen embankment. Its purpose isto collect and store
sediment from sites cleared or graded during construction. Itisintended for use on small
drainage areas with no unusual drainage features and projected for a quick build-out time. It
should help in removing coarse sediment from runoff. The trap isa temporary measure w ith a
design life of approximately six months to one year and isto be maintained until the site area is
pelmanently protected against erosion by vegetation and/or structures.

Sediment traps should be used only for small drainage areas. [fthe contributing drainage area
is greater than 5 acres, refer to SE-2. Sediment Basins. or subdivide the catchment area into

smaller drainage basins.

Sediment usually mustberemoved from the trap after each rainfall event. The SWPPP should
detail how this sediment is to be disposed of, such as in fill areas onsite, or removal to an
approved offsite dump. Sediment trapsused as perimeter controls should be installed before
any land disturbance takes place in the drainage area.

Sediment traps are usually small enough that a failure of the structure would not result in aloss
oflife, damage to home orbuildings. or interruption inthe use of public roads or utilities.
However, sediment traps are attractive to children and can be dangerous. The following
recommendations should be implemented to reduce risks:

« Install continuous fencing around the sediment trap or pond. Consult local ordinances
regarding requirements for maintaining health and safety.

= Restrictbasin side slopes to 3:1or flatter.

Sediment trap size depends on the type of soil. size of the drainage area, and desired sediment
removal efficiency (see SE-2, Sediment Basin). As a rule of thumb. the larger the basin volume
the greater the sediment removal efficiency. Sizing criteria are typically established under the
local grading ordinance or equivalent. The runoff volume from a 2-year storm is a common
design criteria for a sediment trap. The sizing criteria below assume that this runoff volume is
0.042 acre-ft/acre (0.5 in. of runoff). While the climatic, topographic. and soil type extremes
make it difficult to establish a statewide standard. the following criteria should trap moderate to
high amounts of sediment in most areas of California:

= = RV AT T
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Sediment Trap

LLocate sediment traps as near as practical to areas producing the sediment.

Trap should be situated according to the following criteria: (I) by excavating a suitable area
or where a low embankment can be constructed across a swale. (2) where failure would not
cause loss of life or property damage, and (3) to provide access for maintenance, including
sediment removal and sediment stockpiling in a protected area.

Trap should be sized to accommodate a settling zone and sediment storage zone with
recommended minimum volumes of 67 yd3/acre and 33yd3/acre of contributing drainage
area, respectively, based on 0.5 in. of runoff volume over a 24-hour period. In many cases,
the size of an individual trap is limited by available space. Multiple traps or additional
volume may be required to accommodate specific rainfall, soil, and site conditions.

Traps with an impounding levee greater than 4.5 ft tall, measured from the lowest point to
the impounding area to the highest point of the levee, and traps capable of impounding more
than 35.000 i3, should be designed by a Registered Civil Engineer. The design should
include maintenance requirements, including sediment and vegetation removal, to ensure
continuous function of the trap outlet and bypass structures.

The outlet pipe or open spillway must be designed to convey anticipated peak flows.
Use rock or vegetation to protect the trap outlets against erosion.

Fencing should be provided to prevent unauthorized entry.

Installation

Sediment traps can be constructed by excavating a depression in the ground or creating an
impoundment with a small embankment. Sediment traps should be installed outside the area
being graded and should be built prior to the start of the grading activities or removal of
vegetation. To minimize the area disturbed by them, sediment traps should be installed in
natural depressions or in small swales or drainage ways. The following steps must be followed
during installation:

The area under the embankment must be cleared, grubbed, and stripped of any vegetation
and root mat. The pool area should be cleared.

The fill material for the embankment must be free of roots or other woody vegetation as well
as oversized stones, rocks, organic material, or other objectionable material. The
embankment may be compacted by traversing with equipment while it is being constructed.

All cut-and-fill slopes should be 3:1or flatter.
When ariser is used. all pipe joints must be watertight.

When ariser is used. atleast the top two-thirds of the riser should be perforated with 0.5 in.
diameter holes spaced 8 in. vertically and 10to 12 in. horizontally. See SE-2, Sediment
Basin.

When an earth or stone outlet is used, the outlet crest elevation should be at least 1ft below
the top of the embankment.
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« When crushed stone outlet is used. the crushed stone used in the outlet should meet
AASHTO M43, size No. 2 or 24, or its equivalent such as MSHA No. 2. Gravel meeting the
above gradation may be used if crushed stone is not available.

Costs
Average annual cost per installation and maintenance (18 month useful life) is $0.73 per ft3
($1,300 per drainage acre). Maintenance costs are approximately 20% of installation costs.

hspection and Maintenance
- Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,
weekly during the rainy season. and at two-week intervals during the non-rainy season.

= Inspect outlet area for erosion and stabilize if required.
= Inspect trap banks for seepage and structural soundness. repair as needed.

- Inspect outlet structure and spillway for any damage or obstructions. Repair damage and
remove obstructions as needed.

= Inspect fencing for damage and repair as needed.

- Inspect the sediment trap for area of standing water during every visit. Corrective measures
should be taken if the BMP does not dewater completely in 72 hours or less to prevent vector
production.

« 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 trap capacity. Sediment removed during maintenance may be incorporated
into earthwork on the site or disposed of at an appropriate location.

- Remove vegetation from the sediment trap when first detected to prevent pools of standing
water and subsequent vector production.

= BMPs that require dewatering shall be continuously attended while dewatering takes place.
Dewatering BMPs shall be implemented at all times during dewatering activities.
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SE-4 Check Dams

Objectives

EC  Erosion Control

SE  Sediment Control O
TR Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control

WhM  Waste Managementand
Materiak Pallution Control

Legend:
0 Primary Objective
IKI Secondary Objective

Targeted Constituents

Description and Purpose

A check dam is a small barrier constructed of rock, gravel bags. ijtdr::nizi

sandbags, fiber rolls, or reusable products, placed across a Trash

constructed swale or drainage ditch. Check dams reduce the

effective slope of the channel, thereby reducing the velocity of Meials.

flowing water, allowing sediment to settle and reducing erosion. Bacteria
QOifand Grease

Suitable Applications Organics

Check dams may be appropriate in the following situations:

Potential Alternatives
SE-5 Fher Rolls

SE-6 Gravel Bag Berm

SE-8 Sandbag Barrier

= To promote sedimentation behind the dam.

= Topreventerosionbyreducingthe velocity of channel flow
insmallintermittent channels and temporary swales.

= Insmallopen channels that drain 10acres or less.

= Insteepchannels where stormwater runoff velocities
exceed s ft/s.

= During the establishment of grasslinings indrainage
ditchesorchannels.

= Intemporary ditches where the shOlt length of service does
not warrant establishment of erosion-resistant linings.

Limitations
= Not tobeusedinlive streams or in channels with extended
base flows.
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- Not appropriate in channels that drain areas greater than 10 acres.

- Not appropriate in channels that are already grass-lined unless erosion is expected, as
installation may damage vegetation.

- Require extensive maintenance following high velocity flows.

= Promotes sediment trapping which can be re-suspended during subsequent storms or
removal of the check dam.

Inplementation

General

Check dams reduce the effective slope and create small pools in swales and ditches that drain 10
acres or less. Reduced slopes reduce the velocity of stormwater flows, thus reducing erosion of
the swale or ditch and promoting sedimentation. Use of check dams for sedimentation will
likely result in little net removal of sediment because of the small detention time and probable
scour during longer storms. Using a series of check dams will generally increase their
effectiveness. A sediment trap (SE-3) may be placed immediately upstream of the check dam to
increase sediment removal efficiency.

Design and Layout

Check dams work by decreasing the effective slope in ditches and swales. Animportant
consequence of the reduced slope is a reduction in capacity of the ditch or swale. This reduction
in capacity must be considered when using this BMP, as reduced capacity can result in
ovelopping of the ditch or swale and resultant consequences. In some cases. such as a
"permanent” ditch or swale being constructed early and used as a "temporary" conveyance for
construction flows. the ditch or swale may have sufficient capacity such that the temporary
reduction in capacity due to check dams is acceptable. When check dams reduce capacities
beyond acceptable limits, there are several options:

e Don'tuse check dams. Consider alternative BMPs.
« Increase the size of the ditch or swale to restore capacity.

Maximum slope and velocity reduction is achieved when the toe of the upstream dam is at the
same elevation as the top of the downstream dam. The center section of the dam should be
lower than the edge sections so that the check dam will direct flows to the center of the ditch or

swale.

Check dams are usually constructed of rock, gravel bags, sandbags. and fiber rolls. A number of
products manufactured specifically for use as check dams are also being used, and some of these
products can be removed and reused. Check dams can also be constructed oflogs or lumber.
and have the advantage of a longer lifespan when compared to gravel bags. sandbags. and fiber
rolls. Straw bales can also be used for check dams and can work if correctly installed: but in
practice, straw bale check dams have a high failure rate. Check dams should not be constructed
from straw bales or silt fences, since concentrated flows quickly wash out these materials.

Rock check dams are usually constructed of 8to 12 in. rock. The rock is placed either by hand or
mechanically. but never just dumped into the channel. The dam must completely span the ditch

TSI O TRl W O e N ST R
20of5 California Stormwater BMP Handbook January 2003

Construction
3-103 www.cabmphandbooks.com



Utah RSI Manual

SE-4 Check Dams

or swale to prevent washout. The rock used must be large enough to stay in place given the
expected design flow through the channel.

Log check dams are usually constructed of 4 to 6 in. diameter logs. The logs should be
embedded into the soil at least 18 in. Logs can be bolted or wired to vertical support logs that
have been driven or buried into the soil.

Gravel bag and sandbag check dams are constructed by stacking bags across the ditch or swale.
shaped as shown in the drawings at the end of this fact sheet.

Manufactured productsshould be installed in accordance with the manufacturer's instructions.

Ifgrass is planted to stabilize the ditch or swale, the check dam should be removed when the

/

grass has matured (unless the slope of the swales is greater than 4%).

The following guidance should be followed for the design and layout of check dams:

= Install the first check dam approximately 16 ft from the outfall device and at regular
intervals based on slope gradient and soil type.

= Check dams should be placed at a distance and height to allow small pools to form between
each check dam.

= Backwater from a downstream check dam should reach the toes of the upstream check dam.

= A sediment trap provided immediately upstream of the check dam will help capture
sediment. Due to the potential for this sediment to be resuspended in subsequent storms.
the sediment trap must be cleaned following each storm event.

= Highflows (typically a 2-year storm or larger) should safely flow over the check dam without
an increase in upstream flooding or damage to the check dam.

= Where grass isused to line ditches, check dams should be removed when grass has matured
sufficiently to protect the ditch or swale.

= Gravel bags may be used as check dams with the following specifications:

Materials

Gravel bags used for check dams should conform to the requirements of SE-6. Gravel Bag
Berms. Sandbags used for check dams should conform to SE-8, Sandbag Barrier. Fiber rolls
used for check dams should conform to SE-5. Fiber Rolls. Straw bales used for check dams
should conform to SE-9, Straw Bale Barrier.

Installation
= Rock should be placed individually by hand or by mechanical methods (no dumping of rock)
to achieve complete ditch or swale coverage.

= Tightly abut bags and stack according to detail shown in the figure at the end of this section.
Gravel bags and sandbags should not be stacked any higher than 3 ft.

= Fiberrolls and straw bales must be trenched in and firmly staked in place.
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Check Dams SE-4

Costs
Cost consists of only installation costs if materials are readily available. Ifmaterial must be
imported, costs may increase. For material costs, see SE-5, SE-6, SE-8 and SE-9.

hspection and Maintenance
- Inspect BMPs prior to forecast rain. daily during extended rain events. after rain events,
weekly during the rainy season. and at two-week intervals during the non-rainy season.

- Replace missing rock. bags, bales, etc. Replace bags or bales that have degraded or have
become damaged.

= Ifthe check dam is used as a sediment capture device. 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.

= |fthe check dam is used asa grade control structure, sediment removal is not required as
long as the system continues to control the grade.

- Remove accumulated sediment prior to permanent seeding or soil stabilization.

- Remove check dam and accumulated sediment when check dams are no longer needed.

References
Draft-Sedimentationand Erosion Control, and Inventory of Current Practices. USEPA. April
1990.

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

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

Stormwater Management of the Puget Sound Basin, Technical Manual, Publication #91-75.
Washington State Depaltment of Ecology. February 1992.
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SE-4 Check Dams
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SE-Fiber Rolls

Fiber RolBSE-5

Description and Purpose

A fiber roll consists of straw, flax, or other similar materials
bound into a tight tubular roll. When fiber rolls are placed at
the toe and on the face of slopes, they intercept runoff. reduce
its flow velocity, release the runoff as sheet flow. and provide
removal of sediment from the runoff. By interrupting the
length of a slope, fiber rolls can also reduce erosion.

Suitable Applications
Fiber rolls may be suitable:

- Along the toe. top, face, and at grade breaks of exposed and
erodible slopes to shoten slope length and spread runoff as
sheet flow

- Attheend of a downward slope where it transitions to a
steeper slope

= Along the perimeter of a project
« As check dams in unlined ditches
= Down-slope of exposed solil areas
= Around temporary stockpiles

Limitations
« Fiber rolls are not effective unless trenched
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Legend:
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Metals

Bacleria
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Potential Alternatives
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SE-6 Gravel Bag Berm
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SE-9 Straw Bale Barrier
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Fiber rolls at the toe of slopes greater than 5:1(H:V) should be a minimum of 20 in.
diameter or installations achieving the same protection (i.e. stacked smaller diameter fiber

rolls, etc.).

Difficult to move once saturated.

[fnot properly staked and trenched in, fiber rolls could be transported by high flows.
Fiber rolls have avery limited sediment capture zone.

Fiber rolls should not be used on slopes subject to creep, slumping. or landslide.

Inplementation
Fiber Roll Materials

Fiber rolls should be either prefabricated rolls or rolled tubes of erosion control blanket.

Assembly of Field Rolled Fiber Roll

Roll length of erosion control blanket into a tube of minimum 8in. diameter.

= Bind roll at each end and every 4 ft along length of roll with jute-type twine.

Installation

Locate fiber rolls on level contours spaced as follows:

Slopeinclination of 4: 1(H: V) or flatter: Fiberrolls shouldbe placed atamaximum
interval of 20 ft.

Slope inclination between 4:1and 2:1(H:V): Fiber Rolls should be placed at a maximum
interval of 15 ft. (a closer spacing is more effective).

Slope inclination 2:1(H:V) or greater: Fiber Rolls should be placed at a maximum
interval of 10 ft. (a closer spacing is more effective).

= Turn the ends of the fiber roll up slope to prevent runoff from going around the roll.

« Stake fiber rolls into azto 4 in. deep trench with a width equal to the diameter of the fiber

roll.

Drive stakes at the end of each fiber roll and spaced 4 ft maximum on center.

Use wood stakes with a nominal classification of 0.75by 0.75 in. and minimum length of
24 in.

Ifmore than one fiber roll is placed inarow, the rolls should be overlapped, not abutted.

Removal

-

Fiber rolls are typically left in place.

20f4
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SE-Biber Rolls Fiber RolBE-5

= Iffiber rolls are removed, collect and dispose of sediment accumulation. and fill and
compact holes, trenches. depressions or any other ground disturbance to blend with
adjacent ground.

Costs
Material costs for fiberrollsrange from $20-$30 per 25 ftroll.

lnspection and Maintenance
= Inspect BMPspriorto forecast rain. daily during extended rain events, after rain events.
weekly during the rainy season.and at two-week intervals during the non-rainy season.

= Repair or replace split, torn. unraveling, or slumping fiber rolls.

= |fthe fiber roll is used as a sediment capture device. or as an erosion control device to
maintain sheet flows, sediment that accumulates in the BMP must be periodically removed
in order to maintain BMP effectiveness. Sediment should be removed when sediment
accumulation reaches one-half the designated sediment storage depth, usually one-half the
distance between the top of the fiber roll and the adjacent ground surface. Sediment
removed during maintenance may be incorporated into earthwork on the site of disposed at
an appropriate location.

= |ffiber rolis are used for erosion control, such as in a mini check dam. sediment removal
should not be required aslong as the system continues to control the grade. Sediment
control BMPs will likely be required in conjunction with thistype of application.

References
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
Stateof California Depaltment of Transp0 ltation (Caltrans), November 2000.
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Note:
install fiber rall
along o level contour.

Vertical spacing
measured along the
face of the slope
varies between Install o fiber roll near
10" and 200 S aS g - _ ...t-—slope where it transitions

into a steeper slope

TYPICAL FIBER ROLL INSTALLATION

N.T.S.

Fi‘per roll

& mm

min

3/4" x 3/4"
wood stokes
max 4'
spacing

ENTRENCHMENT DETAIL

N.TS.
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SE-6 Gravel Bag Berm

Objectives

& EC  Erosin Conircl o IK|
SE  Sediment Control O
TR Tracking Control
WE  Wind Eroson Control

Non-Stormwater
Management Contral

WM Waste Managementand
Materials Pollution Control

NS

Legend:
() Primary Objective
IKI  secondary Objective

Targeted Constituents

Description and Purpose Sediment

A gravel bag berm isaseriesof gravel-filled bags placed ona Nutrients

level contourto intercept sheet flows. Gravelbags pond sheet Teah

flow runoff. allowing sediment to settle out. and release runoff Metals

slowly as sheet flows. preventing erosion. :

5 = Bacieria

Suitable Applications Olland Grease

Organics

Gravel bag bermsmay be suitable:

= Ags 2 linear sediment control measure: - -
' Potential Alternatives

Belowthetoe of slopes and erodible slopes SE-1SiltFence SE-
5 Fber Roll
SE-8 Sandbag Barrier

SE-G Straw Bale Barrier

As sediment traps at culvert/pipe outlets
Belowothersmallcleared areas

Along the perimeter of a site

Down slope of exposed soil areas

Around temporary stockpiles and spoil areas

Parallel to a roadway to keep sediment off paved areas

Along streams and channels

e Aslinear erosion control measure:
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Gravel Bag Berm SE-6

Along the face and at grade breaks of exposed and erodible slopes to sh0lten slope length
and spread runoff as sheet flow

At the top of slopes to divert runoff away from disturbed slopes
As check dams across mildly sloped construction roads

Limitations
= Gravel berms may be difficult to remove.

= Removal problems limit their usefulness in landscaped areas.
= Gravel bag berm may not be appropriate for drainage areas greater than 5 acres.

« Runoff will pond upstream of'the filter, possibly causing flooding if sufficient space does not
exist.

e Degraded gravel bags may rupture when removed, spilling contents.
= Installation can be labor intensive.
= Berms may have limited durability for long-term projects.

- When used to detain concentrated flows, maintenance requirements increase.

implementation

General

A gravel bag berm consists of a row of open graded gravel-filled bags placed on alevel contour.
When appropriately placed, a gravel bag berm intercepts and slowssheet flow runoff, causing
temporary ponding. The temporaiy ponding provides quiescent conditions allowing sediment
to settle. The open graded gravel in the bags is porous, which allows the ponded runoff to flow
slowly through the bags, releasing the runoff as sheet flows. Gravel bag berms also interrupt the
slope length and thereby reduce erosion by reducing the tendency of sheet flowsto concentrate
into rivulets, which erode rills, and ultimately gullies, into disturbed, sloped soils. Gravel bag
berms are similar to sand bag barriers, but are more porous.

Design and Layout
= Locate gravel bag berms on level contours.

Slopes between 20:1and 2:1 (H:V): Gravel bags should be placed at a maximum interval
of 50 ft (a closer spacing is more effective). with the first row near the slope toe.

Slopes2:1(H:V)orsteeper: Gravelbagsshouldbeplaced atamaximum interval of2sft
(a closer spacing is more effective), with the first row placed the slope toe.

« Turnthe ends ofthe gravelbag barriers up slope to prevent runoff from going around the
berm.

» Allow sufficient space up slope from the gravel bag berm to allow ponding, and to provide
room for sediment storage.

IR (A T BT EERE
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SE-6

Gravel Bag Berm

For installation near the toe of the slope. consider moving the gravel bag barriers away from
the slope toe to facilitate cleaning. To prevent flows behind the barrier, bags can be placed
perpendicular to a berm to serve as cross barriers.

Drainage areashouldnotexceed Sacres.

In Non-Traffic Areas:
Height= 18 in. maximum
Top width = 24 in. minimum for three or more layer construction
Top width = 12 in. minimum for one or two layer construction
Side slopes = 2:1or flatter

In Construction Traffic Areas:
Height = 12 in. maximum
Top width = 24 in. minimum for three or more layer construction.
Top width = 12 in. minimum for one or two layer construction.
Side slopes = 2:lor flatter.

Butt ends of bags tightly

On multiple row, or multiple layer construction. overlapp butt joints of adjacent row and row
beneath.

Use a pyramid approach when stacking bags.

Materials

ag Material: Bags should be woven polypropyvlene. polyethylene or polyamide fabric, or.
uflap, minimum unit wei dh{ ol 4oundesiil? pM]u enbufst strength excee 111g%5?) Ib/in? in

= ~

conformance with the requirements in ASTM designation D3786. and ultraviolet stability
exceeding 70% in conformance with the requirements in ASTM designation D4355.

Bag Size: Each gravel-filled bag should have a length of 18 in., width of 2 in., thickness of
3in., and mass of approximately 331bs. Bag dimensions are nominal. and may vary based
on locally available materials.

Fill Material: Fill material should be 0.5 to lin. Class 2 aggregate base, clean and free
from clay, organic matter, and other deleterious material, or other suitable open graded.
non-cohesive, porous gravel.

Costs

Gravel filter: Expensive, since off-site materials, hand construction, and demolition/removal
are usually required. Material costs for gravel bags are average of $2.50 per empty gravel bag.
Gravel costs range from $20-$35 per yd3.

B T N A L P e e e G I TV S R ey S S A ST SO ST T T
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Gravel Bag Berm SE-6

hspection and Maintenance
= Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,
weekly during the rainy season, and at two-week intervals during the non-rainy season.

= Gravel bags exposed to sunlight will need tobe replaced every two to three months due to
degrading of the bags.

= Reshapeor replace gravel bags as needed.
= Repair washouts or other damage as needed.

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

= Remove gravel bag berms when no longer needed. Remove sediment accumulation and
clean, re-grade, and stabilize the area. Removed sediment should be incorporated in the

project or disposed of.

References
Handbook of Steel Drainage and Highway Construction, American Iron and Steel Institute,

1983.

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

Stormwater Pollution Plan Handbook, First Edition, State of California, Depa kment of
Transpolation Division of New Technology, Materials and Research, October 1992.
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Street Sweeping and Vacuuming SE-7

Objectives

EC  Erosion Control

SE  Sedimeni Conirol Kl
TR Tracking Control O
WE  Wind Erosion Control

NS Non-Stormwater
Management Gonlrol

WM Waste Managementand
Materiak Poliution Contral

Legend:
0 Primary Objective
IK| secondary Objective

Targeted Constituents

Description and Purpose Sediment
Street sweepir}g and vacuuming includes u se of self-propelled Nutrients
and walk-behind equipment to remove sediment from streets Tiash
and roadways, and to clean paved surfaces in preparation for Vetals
final paving. Sweeping and vacuuming prevents sediment from Bt
the project site from entering storm drains or receiving waters. E_]C i
Oiland Grease

Suitable Applications Organics
Sweeping and vacuuming are suitable anywhere sediment is
tracked from the project site onto public or private paved Potential Alternatives
streets and roads, typically at points of egress. Sweeping and
vacuuming are also applicable during preparation of paved None
surfaces for final paving.
Limitations
Sweeping and vacuuming may not be effective when sediment
is wet or when tracked soil is caked (caked soil may need to be
scraped loose).
Inplementation
= (Controlling the number of points where vehicles can leave

the site will allow sweeping and vacuuming effots to be

focused. and perhaps save money.
= Inspect potential sediment tracking locations daily.
= Visible sediment tracking should be swept or vacuumed on a

daily basis.

LRI T EEINERT R
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SE-7 Street Sweeping and Vacuuming

« Do not usekick brooms or sweeper attachments. These tend to spread the dirt rather than
remove it.

= Ifnot mixed with debris or trash. consider incorporating the removed sediment back into
the project

Costs

Rental rates for self-propelled sweepers valy depending on hopper size and duration of rental.
Expect rental rates from $s8/hour (3 yd3 hopper) to $88/hour (9 yd3 hopper), plus operator
costs. Hourly production rates vary with the amount of area to be swept and amount of
sediment. Match the hopper size to the area and expect sediment load to minimize time spent

dumping.

hspection and Maintenance
= Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,
weekly during the rainy season, and at two-week intervals during the non-rainy season.

= When actively in use, points of ingress and egress must be inspected daily.

= When tracked or spilled sediment is observed outside the construction limits, it must be
removed at least daily. More frequent removal, even continuous removal, may be required

in some jurisdictions.

= Be careful not to sweep up any unknown substance or any object that may be potentially
hazardous.

= Adjust brooms frequently; maximize efficiency of sweeping operations.

= After sweeping is finished, properly dispose of sweeper wastes at an approved dumpsite.

References
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,

State of California Depaltment of Transportation (Caltrans), November 2000.

Labor Surcharge and Equipment Rental Rates, State of California Department of Transp( Itation
(Caltrans),April ,2002 -March312003.
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SE-8 Sandbag Barrier

Objectives

EC  Erosion Control

SE  Sediment Contral O
TR Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater

Management Control

wm  Waste Managementand
Materiak Follution Control

Legend:
O Primary Objective

Secondary Objective

Description and Purpose Targeted Constituents
A sandbag barrier is a series of sand-filled bags placed on a Sediment
level contour to intercept sheet flows. Sandbag barriers pond Niffiefits
sheet flow runoff. allowing sediment to settle out. Tiiak
Metals

Suitable Applications

Sandbag barriers may be suitable: Bacteria

Qiland Grease
= As alinear sediment control measure: Organics

Below the toe of slopes and erodible slopes
Potential Alternatives
As sediment traps at culvert/pipe outlets SE-1SiltFence SE-

Below other small cleared areas 5 Fber Rolls
SE-6 Gravel Bag Berm

Along the perimeter of a site _
SE-C Straw Bale Barrier

Down slope of exposed soil areas

Around temporary stockpiles and spoil areas

Parallel to a roadway to keep sediment off paved areas
Along streams and channels

= As linear erosion control measure:

Along the face and at grade breaks of exposed and erodible
slopes to shorten slope length and spread runoff as sheet

flow
i i
W
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Sandbag Barrier SE-8

A e o T S T Y I T T I L D Ty

At the top of slopes to divert runoff away from disturbed slopes
As check dams across mildly sloped construction roads

Limitations
= Itisnecessary to limit the drainage area upstream of the barrier to 5 acres.

= Degraded sandbags may rupture when removed, spilling sand.

= Installation can be labor intensive.

= Barriers may have limited durability for long-term projects.

= When used to detain concentrated flows, maintenance requirements increase.
= Burlap should not be used for sandbags.

Implementation

General

A sandbag barrier consists of a row of sand-filled bags placed on alevel contour. When
appropriately placed, a sandbag barrier intercepts and slows sheet flow runoff, causing
temporary ponding. The tempora i ponding provides quiescent conditions allowing sediment
to settle. While the sand-filled bags are porous, the fine sand tends to quickly plug with
sediment, limiting the rate of flow through the barrier. Ifaporous barrier is desired, consider
SE-1, Silt Fence, SE-5, Fiber Rolls, SE-6, Gravel Bag Berms, or SE-9, Straw Bale Barriers.
Sandbag barriers also interrupt the slope length and thereby reduce erosion by reducing the
tendency of sheet flows to concentrate into rivulets which erode rills, and ultimately gullies, into
disturbed, sloped soils. Sandbag barriers are similar to ground bag berms, but less porous.

Design and Layout
= Locate sandbag barriers on a level contour,

Slopes between 20:1and 2:1(H:V): Sandbags should be placed at a maximum interval of
50 ft (a closer spacing is more effective), with the first row near the slope toe.

Slopes 2:1(H:V) or steeper: Sandbags should be placed at a maximum interval of 25 ft (a
closer spacing is more effective), with the first row placed near the slope toe.

= Turn the ends of the sandbag barrier up slope to prevent runoff from going around the
barrier.

= Allow sufficient space up slope from the barrier to allow ponding,and to provide room for
sediment storage.

= For installation near the toe of the slope, consider moving the barrier away from the slope
toe to facilitate cleaning. To prevent flow behind the barrier, sandbags can be placed
perpendicular to the barrier to serve as cross barriers.

= Drainage areashouldnotexceed Sacres.

BT T s R 2T N A A T R e e R L N S e e T T B DA L S AT,
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SE-8 Sandbag Barrier

= Stack sandbags at least three bags high.
= Butt ends of bags tightly.
= Overlapp butt joints of row beneath with each successive row.
= Use a pyramid approach when stacking bags.
= In non-traffic areas
Height=18in.maximum

Top width = 24 in. minimum for three or mare layer construction
Side slope = 2:0r flatter
= Inconstruction traffic areas
Height= pin.maximum
Topwidth=241in.minimum forthree ormorelayerconstruction.

Side slopes = 2:10r flatter.

Materials

- ndbae Muterial: Sandbag should be woven polypropylene, polvethylene or polvamide
%%rlc, minimum unit weight of 4 ounces/yg2 ‘;ll\/lglle’r?bu%st strcn%t fexceeding 300 Ib/in’1n

conformance with the requirements in ASTM designation D3786, and ultraviolet stability
exceeding 70% in conformance with the requirementsin ASTM designation D4355. Use of
burlap may not acceptable in somejurisdictions.

= Sandbag Size: Each sand-filled bag should have a length of 18in., width of 2 in.,
thickness of 3 in., and mass of approximately 33 Ibs. Bag dimensions are nominal, and may

vary based onlocally available materials.

= Fill Material: Allsandbag fill material should be non-cohesive, Class 1or Class 2
permeable material free from clay and deleterious material.

Costs
Sandbag barriers are more costly, but typically have a longer useful life than other barriers.
Empty sandbags cost $0.25 - $0.75. Average cost of fill material is $8 per yd3. Pre-filled

sandbags are more expensive at $1.50 - $2.00 per bag.

hspection and Maintenance

= Inspect BMPs prior to forecast rain. daily during extended rain events, after rain events,
weekly during the rainy season, and at two-week intervals during the non-rainy season.

- Sandbags exposed to sunlight will need to be replaced every two to three months due to
degradation ofthebags.

= Reshapeorreplace sandbags asneeded.

California Stormwater BMP Handbook 30f 6
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Sandbag Barrier _ SE-8

= Repair washouts or other damage as needed.

= 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.

= Remove sandbags when no longer needed. Remove sediment accumulation, and clean, re-
grade, and stabilize the area.

References
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,

State of California Depa ltment of Transportation (Caltrans), November 2000.
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Straw Bale Barrier

53

Sondbaog borrier
See note 4)
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SE-8 Sandbag Barrier

A
Objectives
EC  Erosion Control !Ki-
SE  Sediment Control O

TR  Tracking Control
WE  Wind Erosion Control

NS Non-Stormwater
Management Control

WM Waste Managementand
Materias Pollution Contral

Legend:
0 Primary Objective
Kl Secondary Objective

Targeted Constituents

Description and Purpose T
A straw bale barrier is a series of straw bales placed on a level Nutrients
contour to intercept sheet flows. Straw bale barriers pond Trash
sheet- flow runoff, allowing sediment to settle out. -
/]
Suitable Applications Bacteria
Straw bale barriers may be suitable: Oiland Grease
Organics
= As alinear sediment control measure:
Belowthetoe of slopesand erodible slopes Potential Alternatives
; : SE-1 Silt Fence SE-
As sediment traps at culve l/pipe outlets | S
& Fier Ralls
Below other small cleared areas SE-6 Gravel Bag Berm SE-

Along the perimeter of a site 8 Sandbag Barrier

Down slope of exposed soil areas
Around temporary stockpiles and spoil areas
Parallel to a roadway to keep sediment off paved areas

Along streams and channels

< As linear erosion control measure:

Along the face and at grade breaks of exposed and erodible
slopes to shorten slope length and spread runoff as sheet

flow
R e S T o T L e T T S e L O e B T Ty L e T s W N PR ST X T TS ST i T T
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Straw Bale Barrier SE-9

At the top of slopes to divert runoff away from disturbed slopes
As check dams across mildly sloped construction roads

Limitations
Straw bale barriers:

= Are not to be used for extended periods of time because they tend to rot and fall apart
= Are suitable only for sheet flow on slopes of 10 % or flatter
= Are not appropriate for large drainage areas, limit to one acre or less

= May require constant maintenance due to rotting

= Arenot recommended for concentrated flow, inlet protection, channel flow, and live streams
= Cannot be made of bale bindings ofjute or cotton

= Require labor-intensive installation and maintenance

= Cannot be used on paved surfaces

= Should not to be used for drain inlet protection

= Should not be used on lined ditches

= May introduce undesirable non-native plants to the area

mplementation

General

A straw bale barrier consists of a row of straw bales placed on a level contour. When
appropriately placed. a straw bale barrier intercepts and slows sheet flow runoff, causing
temporary ponding. The temporaiy ponding provides quiescent conditions allowing sediment
to settle. Straw bale barriers also interrupt the slope length and thereby reduce erosion by
reducing the tendency of sheet flows to concentrate into rivulets, which erode rills, and
ultimately gullies, into disturbed, sloped soils.

Straw bale barriers have not been as effective as expected due to improper use. These barriers
have been placed in streams and drainage ways where runoff volumes and velocities have caused
the barriers to wash out. In addition, failure to stake and entrench the straw bale has allowed
undercutting and end flow. Use of straw bale barriers in accordance with this BMP should

produce acceptable results.

Design and Layout
= Locate straw bale barriers on a level contour.

Slopes up to 10:1{H:V): Straw bales should be placed at a maximum interval of 50 ft (a
closer spacing is more effective), with the first row near the toe of slope.

Slopes greater than 10:1(H:V): Not recommended.
SEd L B BT SRR IN
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SE-9 Straw Bale Barrier

= Turntheends of the straw bale barrier up slopeto prevent runoff from going around the
barrier.

= Allow sufficient space up slope from the barrier to allow ponding, and to provide room for
sediment storage.

= For installation near the toe of the slope, consider moving the barrier away from the slope
toe to facilitate cleaning. To prevent flow behind the barrier, sand bags can be placed
perpendicular to the barrier to serve as cross barriers.

= Drainage areashould not exceed 1acre, oro.25 acre per 100ft of barrier.
= Maximum flow path to the barrier should be limited to 100ft.
= Straw bale barriers should consist of two parallel rows.
Butt ends of bales tightly
Stagger butt joints between front and back row
Each row of bales must be trenched in and firmly staked
= Strawbale barriers are limited in height to one bale laid on its side.

= Anchor bales with either two wood stakes or four bars driven through the bale and into the
soil. Drive the first stake towards the butt joint with the adjacent bale to force the bales

together.
= See attached figure for installation details.

Materials

= Straw Bale Size: Each straw bale should be a minimum of u in. wide, 18 in.in height, 36
in.inlength and should have a minimum mass of 50 lbs. The straw bale should be
composed entirely of vegetative matter, except forthebinding material.

= Bale Bindings: Bales should be bound by steel wire, nylon or polypropylene string placed
horizontally. Jute and cotton binding should not be used. Baling wire should be a minimum
diameter of 4 gauge. Nylonorpolypropylene string should be approximately 12 gauge in
diameter with a breaking strength of 801bs force.

= Stakes: Wood stakes should be commercial quality lumber of the size and shape shown on
the plans. Each stake should be free from decay, splits or cracks longer than the thickness of
the stake, or other defects that would weaken the stakes and cause the stakes to be
structurally unsuitable. Steel bar reinforcement should be equal to a #4 designation or
greater. End protection should be provided for any exposed bar reinforcement.

Costs
Straw bales cost $5 - $7 each. Adequate labor should be budgeted for installation and
maintenance.
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Straw Bale Barrier SE-9

Ihspection and Maintenance
Maintenance

Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,
weekly during the rainy season, and at two-week intervals during the non-rainy scason.

Straw bales degrade, especially when exposed to moisture. Rotting bales will need to be
replaced on a regular basis.

Replace or repair damaged bales as needed.
Repair washouts or other damages as needed.

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.

Remove straw bales when no longer needed. Remove sediment accumulation, and clean, re-
grade, and stabilize the area. Removed sediment should be incorporated in the project or

disposed of.

References
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,

State of California Depa ltment of Transportation (Caltrans), November 2000.
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Storm Drain Inlet Protection

Objectives

EC Eroson Control

SE  Sediment Control

TR Tracking Control

WE  Wind Erosion Control

NS Non-Stormwater
Management Control
Waste Managementand
Materials Pollution Contro!

Legend:

O pPrimaryObjective
Kl

Secondary Objective

Description and Purpose

Storm drain inlet protection consists of a sediment filter or an
impounding area around or upstream of a storm drain. drop
inlet. or curb inlet. Storm drain inlet protection measures
temporarily pond runoff before it enters the storm drain,
allowing sediment to settle. Some filter configurations also
remove sediment by filtering, but usually the ponding action
results in the greatest sediment reduction.

Suitable Applications
Every storm drain inlet receiving sediment-laden runoff should
be protected.

Limitations

Drainage area should not exceed 1acre.

Strawbales. while potentially effective, have not produced
in practice satisfactory results, primarily dueto improper
installation.

Requires an adequate area for water to pond without
encroaching into portions of the roadway subject to traffic.

Inlet protection usually requires other methods of

temporary protection to prevent sediment-laden

stormwater and non-stormwater discharges from entering the
storm drain system.

Sediment removal may be difficult in high flow conditions or if
runoff is heavily sediment laden. Ifhigh flow conditions are

Targeted Constituents

Sediment
Nutrients

Trash

Metals

Bacteria

Oil and Greass
Organics

Potential Alternatives
SE-1 Silt Fence SE-

b Fber Rolls

SE-6 Gravel Bag Berm

SE-8 Sandbag Barrier

SE-9 Straw Bale Barrier
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Storm Drain Inlet Protection SE-10

expected, use other onsite sediment trapping techniques in conjunction with inlet
protection.

- Frequent maintenance is required.

= For drainage areas larger than 1acre, runoff should be routed to a sediment-trapping device
designed for larger flows. See BMPs SE-2, Sediment Basin, and SE-3, Sediment Traps.

= Excavated drop inlet sediment traps are appropriate where relatively heavy flows are
expected, and overflow capability is needed.

Implementation

General

Large amounts of sediment may enter the storm drain system when storm drains are installed
before the upslope drainage area is stabilized, or where construction is adjacent to an existing
storm drain. In cases of extreme sediment loading, the storm drain itself may clog and lose a
major po tion of its capacity. To avoid these problems, it is necessary to prevent sediment from

entering the system at the inlets.

Inlet control measures presented in this handbook should not be used for inlets draining more
than one acre. Runoff from larger disturbed areas should be first routed through SE-2,
Sediment Basin or SE-3, Sediment Trap. Different types of inlet protection are appropriate for
different applications depending on site conditions and the type ofiinlet. Inlet protection
methods not presented in this handbook should be approved by the local stormwater

management agency.

Design and Layout
Identify existing and planned storm drain inlets that have the potential to receive sediment-

laden surface runoff. Determine if storm drain inlet protection is needed and which method to

use.

= Limit upstream drainage area to 1acre maximum. For larger drainage areas, use SE-2,
Sediment Basin, or SE-3.Sediment Trap, upstream of the inlet protection device.

= Thekey to successful and safe use of storm drain inlet protection devices is to know where
runoff will pond or be dive Ied.

Determine the acceptable location and extent of ponding in the vicinity of the drain inlet.
The acceptable location and extent of ponding will influence the type and design of the

storm drain inlet protection device.

Determine the extent of potential runoff diversion caused by the storm drain inlet

_ protection device. Runoff ponded by inlet protection devices may flow around the device
and towards the next downstream inlet. In some cases, this is acceptable; in other cases,
serious erosion or downstream property damage can be caused by these diversions. The
possibility of runoff diversions will influence whether or not storm drain inlet protection
is suitable: and, if suitable, the type and design of the device.

« Thelocation and extent of ponding, and the extent of diversion, can usually be controlled
through appropriate placement of the inlet protection device. In some cases, moving the
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Ins

inlet protection device a shol distance upstream of the actual inlet can provide more
efficient sediment control, limit ponding to desired areas, and prevent or control diversions.

Four types of inlet protection are presented below. However, itisrecognized that cther
effective methods and proprietary devices exist and may be selected.

Filter Fabric Fence: Appropriate for drainage basins with less than a 5% slope, sheet
flows, and flows under 0.5 cfs.

Excavated Drop Inlet Sediment Trap: An excavated area around the inlet to trap
sediment (SE-3).

Gravel bag barrier: Used to create a small sediment trap upstream of inlets on sloped,
paved streets. Appropriate for sheet flow or when concentrated flow may exceed 0.5 cfs,
and where overtopping is required to prevent flooding.

Block and Gravel Filter: Appropriate for flows greater than 0.5 cfs.

Select the appropriate type of inlet protection and design asreferred to or as described in
this fact sheet.

Provide area around the inlet for water to pond without flooding structures and prope y.

Grates and spaces around all inlets should be sealed to prevent seepage of sediment-laden
water.

Excavate sediment sumps (where needed) 1to 2 ft with 2:1side slopes around the inlet.

tallation

DI Protection Type 1- Filter Fabric Fence - The filter fabric fence (Type I) protection
is shown in the attached figure. Similarto constructing a silt fence: see BMP SE-1, Silt
Fence. Do not place filter fabric underneath the inlet grate since the collected sediment may
fall into the drain inlet when the fabric is removed or replaced.

1. Excavate atrench approximately 6 in. wide and 6 in. deep along the line of the silt fence
inlet protection device.

Place 2 in. by 2 in. wooden stakes around the perimeter of the inlet a maximum of 3 ft
apart and drive them at least 18 in. into the ground or 12 in. below the bottom of the
trench. The stakes must be at least 48 in.

[

3. Lay fabric along bottom of trench. up side of trench, and then up stakes. See SE-1, Silt
Fence, for details. The maximum silt fence height around the inlet is 24 in.

4. Staple the filter fabric (for materials and specifications. see SE-1. Silt Fence) to wooden
stakes. Use heavy-duty wire staples at least lin. in length.

5. Backfill the trench with gravel or compacted ealth all the way around.

DI Protection Type 2 - Excavated Drop Inlet Sediment Trap - The excavated drop
inletsediment trap (Type 2) is shown inthe attached figures. Install filter fabric fence in
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accordance with DI Protection Type 1. Size excavated trap to provide a minimum storage
capacity calculated at the rate 67yd3/acre of drainage area.

= DI Protection Type 3 - Gravel bag - The gravelbag barrier (Type 3) is shown in the
figures. Flow from a severe storm should not overtop the curb. In areas ofhigh clay and
silts,use filter fabricand gravel as additional filter media. Construct gravelbags in
accordance with SE-6, Gravel Bag Berm. Gravelbags should be used duetotheirhigh

permeability.

1. Use sand bag made of geotextile fabric (not burlap) and fill with 0.75in. rock or 0.25 in.
pea gravel.

2

Construct on gently sloping street.
3. Leave room upstream of barrier for water to pond and sediment to settle.

4. Place several layers of sand bags -overlapping the bags and packing them tightly
together.

5. Leave gap of one bag on the top row to serve as aspillway. Flow from a severe storm
(e.g., 10year storm) should not overtop the curb.

= DI Protection Type4 — Block and Gravel Filter - The block and gravel filter (Type 4)
isshowninthe figures. Block and gravel filters are suitable for curb inlets commonly used in
residential, commercial, and industrial construction.

1. Place hardware cloth or comparable wire mesh with 0.5 in. openings over the drop inlet
so that the wire extends a minimum of 1fitbeyond each side of the inlet structure. If
more than one strip is necessary, overlap the strips. Place filter fabric over the wire

mesh.

Place concrete blocks lengthwise on their sides in a single row around the perimeter of
the inlet, so that the open ends face outward, not upward. The ends of adjacent blocks
should abut. The height of the barrier can be varied, depending on design needs, by
stacking combinations of blocks that are 4 in., 8in., and 12 in. wide. The row of blocks
should be at least 12 in. but no greater than 24 in. high.

2

Place wire mesh over the outside vertical face (open end) of the concrete blocks to
prevent stone from being washed through the blocks. Use hardware cloth or comparable

wire mesh with 0.5 in. opening.

5]

4. Pile washed stone against the wire mesh to the top of the blocks. Use 0.75to 3in.

Costs
= Average annual cost for installation and maintenance (one year useful life) is $200 per inlet.

hspection and Maintenance
= Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,
weekly during the rainy season. and at two-week intervals during the non-rainy season.
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= Filter Fabric Fences. Ifthe fabric becomes clogged, torn, or degrades, it should be replaced.
Make sure the stakes are securely driven in the ground and are in good shape (i.e.. not bent,
cracked, or splintered, and are reasonably perpendicular to the ground). Replace damaged
stakes.

- Gravel Filters. Ifthe gravel becomes clogged with sediment, it must be carefully removed
from the inlet and either cleaned or replaced. Since cleaning gravel at a construction site
may be difficult, consider using the sediment-laden stone as fill material and put fresh stone
around the inlet. Inspect bags for holes, gashes, and snags, and replace bags as needed.

Check gravel bags for proper arrangement and displacement.

« 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 ealthwork on the site ore disposed at an appropriate location.

= Remove storm drain inlet protection once the drainage area is stabilized.

Clean and regrade area around the inlet and clean the inside of the storm drain inlet as it
must be free of sediment and debris at the time of final inspection.

References
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,

State of California Depaltment of Transp0 Itation (Caltrans), November 2000.

Stormwater Management Manual for The Puget Sound Basin, Washington State Department of
Ecology, Public Review Draft, 1991.
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Silt Fence per SE-01
Geotextile Blanket

X
Prain inlet %
T
K G
24"+
SECTION A-A
l 6" Min
< e X overlap at ends
of silt fence.
Drain nlet

[V
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—'-l_' a—— __—Geotextile Blanket
_

Sheet flow
Less than
1 acre snt Fence per SE-01
X X
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%
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Nr"
%
DI PROTECTION TYPE
NOT TO SCALE
NOTES:

1. For use in areas where grading hos been completed and final soil stabilzation
and seeding ore pending.

2. Not applicable in paved areas.

3. Not applicable with concentrated flows.
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Stabiize area and
grade uniformly
around perimeter
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X
1:1 slope
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Section A-A
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DI PROTECTION TYPE 2
NOT TO SCALE

Notes

1. For use in cleared and grubbed and in graded areas.

2 Shope basin so that longest inflow area faces longest length of trap.

3. For concentrated flows, shape basin in 2:1 ratio with length oriented
towards direction of flow.
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Storm Drain Inlet Protection SE-10
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NOTES:

1. Intended for short-term use.

2. Use to inhibit non-storm water flow.

3. Allow for proper maintenance and cleanup.

4. Bogs must be removed ofter adjacent operation is completed

5. Not applicable in areas with high sits and cloys without filter fabric.
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SE-11 gh@_mical Treatment

Objectives

TN

EC  Erosion Control

SE  Sediment Control

TR Tracking Contrel

WE  Wind Erosion Control
Non-Stormwater

TR

sl WY . Sy e e NS Management Control
' Mitipie Treatment Cals wy  Weste Managementand
Materiak Follution Control
:d Legend:
0 Primary Objective
- IKI secondary Objective
Clean Discharge

Targeted Constituents

Description and Purpose )
. i - ; Sediment (6]
Chemical treatment includes the application of chemicals to Koo
stormwater to aid inthe reduction of turbidity caused by fine S
suspended sediment. Trash
Metals
Suitable Applications Bacteria
Chemical treatment can reliably provide exceptional reductions QOiland Grease
of turbidity and associated pollutants and should be considered Organics

where turbid discharges to sensitive wastes cannot be avoided
using other BMPs. Typically, chemical use islimited to waters
with numeric turbidity standards.

Potential Aliernatives

G Be i None
Limitations
The use of chemical treatment must have the advanced
approval of the Regional Water Quality Control Board.
« Chemical Treatment of stormwater is relatively new and
unproven technology in California.
= BMP has not been used often in California
= Petroleum based polymers should not be used
= Requires sediment basin or trailer mounted unit for
chemical application
= Batch treatment required, flow through continuous treatment
not allowed
= Requires large area
January 2003 California Stormwater BMP Handbook 1of 6
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Chemical Treatment SE-1 1

« Limited discharge rates depending on receiving water body
= Laborintensive operation and maintenance
= Requires monitoring for non-visible pollutants

Implementation

Turbidity is difficult to control once fine particles are suspended in stormwater runoff from a
constmction site. Sedimentation ponds are effective at removing larger particulate matter by
gravity settling, but are ineffective at removing smaller particulates such as clay and fine silt.
Sediment ponds are typically designed to remove sediment no smaller than medium silt (0.02
mm). Chemical treatment may be used to reduce the turbidity of stormwater runoff. Very high
turbidities can be reduced to levels comparable to what is found in streams during dry weather.

Criteriafor Chemical Treatment Product Use

Chemically treated stormwater discharged from construction sites must be non-toxic to aquatic
organisms. The following protocol should be used to evaluate chemicals proposed for
stormwater treatment at construction sites. Authorization to use a chemical in the field based
on this protocol does not relieve the applicant from responsibility for meeting all discharge and
receiving water criteria applicable to a site.

= Treatment chemicals must be approved by EPA for potable water use.

« Petroleum-based polymers are prohibited.

= Prior to authorization for field use, jar tests should be conducted to demonstrate that
turbidity reduction necessaiy to meet the receiving water criteria could be achieved. Test
conditions, including but not limited to raw water quality and jar test procedures, should be
indicative of field conditions. Although these small-scale tests cannot be expected to
reproduce performance under field conditions, they are indicative of treatment capability.

- Prior to authorization for field use, the chemically treated stormwater should be tested for
aquatic toxicity. Applicable state or local Whole Effluent Toxicity Testing and Limits, should
be used. Testing should use stormwater from the construction site at which the treatment
chemical is proposed for use or a water solution using soil from the proposed site.

= The proposed maximum dosage should be at least a factor of five lower than the no observed
effects concentration (NOEC).

= The approval of a proposed treatment chemical should be conditional. subject to full-scale
bioassay monitoring of treated stormwater at the construction site where the proposed
treatment chemical is to be used.

e Treatment chemicals that have already passed the above testing protocol do not need to be
reevaluated. Contact the RWQCB for a list of treatment chemicals that may be approved for

use.

Treatment System Design Considerations
The design and operation of a chemical treatment system should take into consideration the
factors that determine optimum, cost-effective performance. ltmay not be possible to fully
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SE-11 Chemical Treatment

incorporate all of the classic concepts into the design because of practical limitations at
construction sites. Nonetheless, itis important to recognize the following:

= The right chemical must be used at the right dosage. A dosage that is either too low or too
high will not produce the lowest turbidity. There is an optimum dosage rate. Thisisa
situation where the adage "adding more is always better" is not the case.

= The coagulant must be mixed rapidly into the water to insure proper dispersion.

= Experience has found that sufficient flocculation occurs in the pipe leading from the point of
chemical addition to the settling or sediment basin.

= Since the volume of the basin is a determinant in the amount of energy per unit volume, the
size of the energy input system can be too small relative to the volume of the basin.

= Care must be taken in the design of the withdrawal system to minimize outflow velocities
and to prevent floe discharge. The discharge should be directed through a physical filter
such as vegetated swale that would catch any unintended floe discharge.

= A pH-adjusting chemical should be added into the sediment basin to control pH. Experience
shows that the most common problem is low pH.

Treatment System Design
Chemical treatment systems should be designed as batch treatment systems using either ponds
or portable trailer-mounted tanks. Flow-through continuous treatment systems are not allowed

at this time.

A chemical treatment system consists of the stormwater collection system (either temporary
diversion or the permanent site drainage system), a sediment basin or sediment trap, pumps, a
chemical feed system. treatment cells, and interconnecting piping.

The treatment system should use a minimum of two lined treatment celis. Multiple treatment
cells allow for clarification oftreated water while other cells are being filled or emptied.
Treatment cells may be basins, traps or tanks. Po table tanks may also be suitable for some

sites.

The following equipment should be located in an operation shed:

e The chemical injector

= Secondary contaminant for acid, caustic, buffering compound, and treatment chemical
= Emergency showerand eyewash
= Monitoring equipment which consists of a pH meter and a turbidimeter

Sizing Criteria

The combination of the sediment basin or other holding area and treatment capacity should be
large enough to treat stormwater during multiple day storm events. See SE-2, Sediment Basin,
for design criteria. Bypass should be provided around the chemical treatment system to
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accommodate extreme storm events. Runoff volume should be calculated using the Rational
Method. Primary settling should be encouraged in the sediment basin/storage pond. A forebay

with access for maintenance may be beneficial.

There are two opposing considerations in sizing the treatment cells. A larger cell is able to treat
a larger volume of water each time a batch is processed. However. the larger the cell the longer
the time required to empty the cell. A larger cell may also be less effective at flocculation and
therefore require a longer settling time. The simplest approach to sizing the treatment cell is to
multiply the allowable discharge flow rate times the desired drawdown time. A 4-hour
drawdown time allows one batch per cell per 8-hour work period, given thour of flocculation
followed by 2 hours of settling.

The permissible discharge rate governed by potential downstream effect can be used to calculate
the recommended size of the treatment cells. The following discharge flow rate limits apply
absent any local requirements:

= Ifthe discharge is direct or indirect to a stream, the discharge flow rate should not exceed 50
percent of the peak flow rate for all events between the 2-year and the 10-year, 24-hour

event.

= Ifdischarge is occuring during a storm event equal to or greater than the 10-year storm the
allowable discharge rate is the peak flow rate of the 10-year, 24-hour event.

= Discharge to a stream should not increase the stream flow rate by more than 10 percent.
= [fthe discharge is directly to a lake or major receiving water there is no discharge flow limit.

= |fthe discharge is to a municipal storm drainage system. the allowable discharge rate may be
limited by the capacity of the public system. It may be necessary to clean the municipal
storm drainage system prior to the start of the discharge to prevent scouring solids from the
drainage system.

= Runoffrates may be calculated using the Rational Method,unless another method is
required by the local flood control agency or agency that issued the grading permit.

Costs

Costs for chemical treatment may be significant due to equipment required and cost of
chemicals. The cost is offset by the ability to reduce some use of other onsite erosion control
BMPs and the reuse of equipment (e.g., pumps and dosing equipment). The incremental cost is
generally less than 1% of the total construction costs.

hspection and Maintenance
Chemical treatment systems must be operated and maintained by individuals with expertise in
their use. Chemical treatment systems should be monitored continuously while in use.

The following monitoring should be conducted. Test results should be recorded on a daily log
kept on site.

w
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Operational Monitoring
= pH conductivity (as a surrogate for alkalinity), turbidity, and temperature of the untreated

stormwater
= Total volume treated and discharged
= Discharge time and flow rate

= Type and amount of chemical used for pH adjustment
= Amount of polymer used for treatment
= Settling time

Compliance Monitoring
= pH and turbidity of the treated stormwater

= pH and turbidity ofthe receiving water

Bio-monitoring

Treated stormwatershould betested foracute Oethal) toxicity. Bioassaysshouldbe conducted
by alaboratory accredited by the State of California. The performance standard for acute
toxicity is no statistically significant difference in survival between the control and

00 percent chemically treated stormwater.
Acute toxicity tests should be conducted with the following species and protocols:

= Fathead minnow, Pimephales promelas (96 hour static-renewal test, method: EPA/600/4-
90/027F). Rainbow trout, Oncorhynchus mykiss (96 hour static-renewal test, method:
EPA/600/4-90/027F) may be used as a substitute for fathead minnow.

= Daphnid, Ceriodaphnia dubia, Daphnia pulex, or Daphnia magna (48 hour static test,
method: EPA/600/4-90/027F).

All toxicity tests should meet quality assurance criteria and test conditions in the most recent
versions of the EPA test method.

Bioassays should be performed on the first five batches and on every tenth batch thereafter or as
otherwise approved by the RWQCB. Failure to meet the performance standard should be

immediately reported to the RWQCB.

Discharge Compliance.

Prior to discharge, each batch of treated stormwater must be sampled and tested
for compliance with pH and turbidity limits. These limits may be established by the
water quality standards ora site-specific discharge permit. Sampling and testing for other
pollutants may also be necessary atsome sites. Turbidity mustbe within SNTUSs of the
background turbidity. Background ismeasured inthe receiving water, upstream from the
treatment process discharge point. pH must be within the range of 6.5 to 8.5 standard units and
notcauseachangeinthe pH ofthereceivingwater of more than 0.2 standard units. Itisoften
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possible to discharge treated stormwater that has a lower turbidity than the receiving water and
that matches the pH.

Treated stormwater samples and measurements should be taken from the discharge pipe or
another location representative of the nature of the treated stormwater discharge. Samples used
for determining compliance with the water quality standards in the receiving water should not
be taken from the treatment pond to decanting. Compliance with the water quality standards is
determined in the receiving water.

Operator Training:
Each contractor who intends to use chemical treatment should be trained by an experienced
contractor on an active site for at least 40 hours.

Standard BMPs:
Erosion and sediment control BMPs should be implemented throughout the site to prevent

erosion and discharge of sediment.

Sediment Removal and Disposal

e Sediment should be removed from the storage or treatment cells as necessaiy. Typically,
sediment removal is required at least once during a wet season and at the decommissioning
of the cells. Sediment remaining in the cells between batches may enhance the settling
process and reduce the required chemical dosage.

» Sediment may be incorporated into the site away from drainages.

References
StormwaterManagement Manual for Western Washington, Volumell-Construction
Stormwater Pollution Prevention, Washington State DepartmentofEcology, August2001.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual.
State of California Depaltment of Transportation (Caltrans), November 2000.
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WE-'L Wind Erosion_ControI

Description and Purpose

Wind erosion or dust control consists of applying water or other
dust palliatives as necessary to prevent or alleviate dust
nuisance generated by constructionactivities. Coveringsmall
stockpilesor areas is an alternative to applying water or other
dust palliatives.

Suitable Applications
Wind erosion control BMPs are suitable during the following
construction activities:

Construction vehicle traffic on unpaved roads

e Drilling and blasting activities

= Sediment tracking onto paved roads
= Soils and debris storage piles

« Batchdrop from front-end loaders

= Areas with unstabilized soil

Final grading/site stabilization

Limitations
= Watering prevents dust only for a short period and should be
applied daily (or more often) to be effective.

= Over watering may cause erosion.

Objectives

EC  Erosin Control

SE  Sediment Control Kl
TC  Tracking Control

WE Wind Erosion Control 0
NS Non-Stormwater

. Management Control

Waste Managementand

WM Materiak Pollution Control

Legend:
0 Primary Objective
IK|I secondary Objective

Targeted Constituents

Sediment
Nutrients

Trash

Metals

Bacteria

Oil and Grease
Organics

Potential Alternatives

None
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= Qil or oil-treated subgrade should not be used for dust control because the oil may migrate
into drainageways and/or seep into the soil.

- Effectiveness depends on soil, temperature, humidity, and wind velocity.

< Chemically 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, requires a 24-hour curing time to avoid
adherence to equipment, worker shoes. etc. Application should be limited because asphalt
surfacing may eventually migrate into the drainage system.

» In compacted areas, watering and other liquid dust control measures may wash sediment or
other constituents into the drainage system.

inplementation

General

California's Mediterranean climate, with 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 tracking

and dust generated by construction equipment.

Dust control, as a BMP. is a practice that is already in place for many construction activities.
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 construction

project property line.

Recently, the State Air Resources Control Board has. under the authority of the Clean Air Act,
started 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 agencies, municipal departments, public works depaitment,
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, opacity
laws (visibility impairment) 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:

- Construction and Grading Permits: Require provisions for dust control plans.

= Opacity Emission Limits: Enforce compliance with California air pollution control laws.

e Increase Overall Enforcement Activities: Priority given to cases involving citizen complaints.

= Maintain Field Application Records: Require records of dust control measures from
contractor;

- Stormwater Pollution Prevention Plan: (SWPPP): Integrate dust control measures into
SWPPP.

w
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WE-1 Wind Erosion Control

Dust Control Practices

Dustcontrol BMPs generally stabilize exposed surfaces and minimize activities that suspend or
track dust particles. The following table showsdust control practices that can be applied to site
conditions that cause dust. For heavily traveled and disturbed areas, wet suppression
(watering), chemical dust suppression, gravel asphalt surfacing. temporary gravel construction
entrances, equipment wash-out areas, and haul truck covers canbe employed as dust control
applications. Permanent or temporary vegetation and mulching canbe employed for areas of
occasional or no construction traffic. Preventive measures would include minimizing surface
areas to be disturbed, limiting onsite vehicle traffic to 15mph, and controlling the number and
activity of vehicles on a site at any given time.

DUST CONTROIPRAC TCES

: Temporary Gravel ’ Mirmize
SITE CONDITION Permanent Muletin s Wet _ Chgumsltca! Gravelor Sitt Construction .:::3::( Extent of

Vegstation g :,SP:ES,S'OH SiiEareesin Asphalt Fences Entrances/Equipmen Covans Disturbed
(Watering) pe Wash Down = Area

Disturbed Areas
not Subject to X X X X X X
Traffic
Disturbed Areas ;
Subjectto Traffic X X X X X
Materal Stock Pile %
Stabilzation X X X X
Demoltion X X X
Clearing/ z .
Excavation X X X X
Truck Trafficon
Unpavel Roads X X X X X
Mud/Dirt Cany .
Out X X

Additional preventive measures include:
= Schedule construction activities to minimize exposed area (EC-1, Scheduling).

= Quickly stabilize exposed soils using vegetation, mulching, spray-on adhesives, calcium
chloride, sprinkling, and stone/grave] layering.

= Identify and stabilize key access points prior to commencement of construction.
= Minimize the impact of dust by anticipating the direction of prevailing winds.
= Directmostconstruction trafficto stabilized roadwayswithin the project site.

= Water should be applied by means of pressure-type distributors or pipelines equipped with a
spray system or hoses and nozzles that will ensure even distribution.

= All distribution equipment should be equipped with a positive means of shutoff.

= 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.

e
o]

-
h
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Wind Erosion Control WE-1

= |freclaimed waste water is used, the sources and discharge must meet California
Department of Health Services water reclamation criteria and the Regional Water Quality
Control Board requirements. Non-potable water should not be conveyed in tanks or drain
pipes that will be used to convey potable water and there should be no connection between
potable and non-potable supplies. Non-potable tanks, pipes, and other conveyances should
bemarked, "NON-POTABLE WATER-DONOTDRINK"

- Materials applied as temporary soil stabilizers and soil binders also generally provide wind
erosion control benefits.

= Pave orchemically stabilize access points where unpaved traffic surfaces adjoin paved roads.
= Provide covers for haul trucks transporting materials that contribute to dust.
= Provide for wet suppression or chemical stabilization of exposed soils.

- Provide forrapid clean up of sediments deposited on paved roads. Furnish stabilized
construction road entrances and vehicle wash down areas.

« Stabilize inactive construction sites using vegetation or chemical stabilization methods.

« Limit the amount of areas disturbed by clearing and earth moving operations by scheduling
these activities in phases.

For chemical stabilization, there are many products available for chemically stabilizing gravel
roadways and stockpiles. Ifchemical stabilization is used, the chemicals should not create any
adverse effects on stormwater, plant life, or groundwater.

Costs
[nstallation costs for water and chemical dust suppression are low, but annual costs may be
quite high since these measures are effective for only a few hours to a few days.

hspection and Maintenance

= Inspect and verify that activity-based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMP are under way. inspect weekly
during the rainy season and at two-week intervals in the non-rainy scason to verify
continued BMP implementation.

= Check areas protected to ensure coverage.

= Most dust control measures require frequent, often daily, or multiple times per day
attention.

References
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control

District of Maricopa County, Arizona, September 1992,

California Air Pollution Control Laws, California Air Resources Board, ©92.
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22 Hictabel vz

Caltrans, Standard Specifications, Sections 10, "Dust Control"; Section 17, "Watering"; and
Section 18, "Dust Palliative".

Prospects for Attaining the State Ambient Air Quality Standards for Suspended Particulate
Matter (PM10). Visibility Reducing Particles, Sulfates, Lead, and Hydrogen Sulfide, California
Air Resources Board, April 199i.

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Depaltment of TranspOltation (Caltrans), November 2000.
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[t PRI

Objectives

.EC ErosionCantrol K|
S5 Sediment Contral K|
T Tracking Control O

WE  Wind Eroson Control
Non-Stormwater
Management Cantral

WhM  Wasts Managementand
Materiab Pollution Control

NS

Legend:
0 Primary Objective
IKI secondary Objective

Targeted Constituents

Description and Purpose

v ; . . R Sadiment
A stabilized construction access isdefined by a pointof i
entrance/exit to a construction site that is stabilized to reduce Tr:";sr:
the tracking of mud and dilt onto public roads by construction N
vehicles Wietals

Bacteria

Suitable Applications Oilend Grease
Use at construction sites: QOrganics

Where dit or mud can be tracked onto public roads.

Potential Alternatives

Adjacent to water bodies. Noe

Where poor soilsare encountered.

Where dust is a problem during dry weather conditions.

Limitations
- Entrancesand exitsrequire periodic top dressing with
additional stones.

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

- Entrances and exits should be constructed on level ground

only.

« Stabilized constructionentrances arerather expensiveto
construct and when a wash rack is included. a sediment trap of
somekind mustalsobe provided to collect wash water runoff.
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inplementation

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 is to
reduce or eliminate the tracking of sediment onto public rights of way or streets. Reducing
tracking of sediments and other pollutants onto paved roads helps prevent deposition of
sediments into local storm drains and production of airborne dust.

Where traffic will be entering or leaving the construction site, a stabilized construction entrance
should be used. NPDES permits require that appropriate measures be implemented to prevent
tracking of sediments onto paved roadways, where a significant source of sediments is derived
from mud and dirt carried out from unpaved roads and construction sites.

Stabilized construction entrances are moderately effective in removing sediment from
equipment leaving a construction site. The entrance should be built on level ground.
Advantages of the Stabilized Construction Entrance/Exit is that it does remove 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 part of a stabilized

construction entrance/exit.

Design and Layout
« Construct on level ground where possible.

= Select 3to 6 in. diameter stones.
= Use minimum depth of stones of © in. orasrecommended by soils engineer.
= Construct length 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 pait of the entrance.
< Limit the points of entrance/exit to the construction site.
« Limit speed of vehicles to control dust.

= Properly grade each construction entrance/exit to prevent runoff from leaving the
construction site.

= Route runoff from stabilized entrances/exits through a sediment trapping device before
discharge.

- Design stabilized entrance/exit to support heaviest vehicles and equipment that will use it.

- Select construction access stabilization (aggregate, asphaltic concrete, concrete) based on
longevity, required performance, and site conditions. Do not use asphalt concrete (AC)
arindings for stabilized construction access/roadway.

S T Y R T A 8 T 5 W
2 of8 California Stormwater BMP Handbook January 2003

Construction
3-150 www cabmphandbooks.com



Utah RSI Manual

Stabilized Construction Entrance/Exit TC-1

- |faggregate is selected, place cmshed aggregate over geotextile fabric to at least 12 in. depth,
or place aggregate to a depth recommended by a geotechnical engineer. A cmshed 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.

= Require that all employees. subcontractors, and suppliers utilize the stabilized construction
access.
= Implement SE-7, Street Sweeping and Vacuuming, as needed.

« All exitlocations intended to be used for more than a two-week period should have stabilized
construction entrance/exit BMPs.

hspection and Maintenance

= 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 orvacuum to remove visible
accumulated sediment.

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

= Keep alltemporary roadway ditches clear.

= (Check for damage and repair as needed.

= Replace gravel material when surface voids are visible.

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

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

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

Virginia Erosion and Sedimentation Control Handbook, Virginia Department of Conservation
and Recreation, Division of Soil and Water Conservation, 199i.

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

Water Quality Management Plan for the Lake Tahoe Region, Volume I, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.
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Crushed aggregate greater than 3"
but smaller than 6"

Filter fabric
Original

AZSRERASRERZSRG A grgde

1.0'B: -

12 " Min, unless otherwise
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Crushed aggregate greater than 3"
but smaller than 6",
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L 12" Min, unless otherwise
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Objectives
EC  Erosion Control K]
SE  Sediment Contral Kl
TC  Tracking Control O
WE  Wind Eroson Control

. Non-Stormwater

~ Management Control

WM Waste Managementand
Materiak Pollution Control

Legend:
0 Primary Objective
IK| secondary Objective
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Targeted Constituents

Description and Purpose

C . ; Sediment

Accessroads, subdivisionroads. parking areas, and other onsite <

: : e e 4 Nutrients
vehicle transportation routes should be stabilized immediately Trash
after grading, and frequently maintained to prevent erosion and
control dust. I\/Lta!s_

Bacteria

Suitable Applications Oiland Grease
This BMP should be applied for the following conditions: Organics

= Temporary Construction Traffic:

Potential Alternatives

Phased construction projects and offsite road access None
Construction during wet weather
= (Construction roadways and detour roads:
Where mud tracking is a problem during wet weather
Where dust isa problem during dry weather
Adjacent to water bodies
Where poor soils are encountered

Limitations
= Theroadway mustberemoved or paved when construction is
complete.

January 2003 California Stormwater BMP Handbook 1ofd
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= Certain chemical stabilization methods may cause stormwater or soil pollution and should
not be used. See WE-1 Wind Erosion Control.

= Management of construction traffic is subject to air quality control measures. Contact the
local air quality management agency.

= Materials will likely need to be removed prior to final project grading and stabilization.
= Use of this BMP may not be applicable to very short duration projects.

Implementation

General

Areas that are graded for construction vehicle transport and parking purposes are especially
susceptible to erosion and dust. The exposed soil surface is continually disturbed, leaving no
opp0 Itunity for vegetative stabilization. Such areas also tend to collect and transport runoff
waters along their surfaces. During wet weather, they often become muddy quagmires that
generate significant quantities of sediment that may pollute nearby streams or be transported
offsite on the wheels of construction vehicles. Dil roads can become so unstable during wet
weather that they are virtually unusable.

Efficient construction road stabilization not only reduces onsite erosion but also can
significantly speed onsite work, avoid instances of immobilized machinery and delivery vehicles,
and generally improve site efficiency and working conditions during adverse weather

Installation/ Application Criteria

Permanent roads and parking areas should be paved as soon as possible after grading. Asan
alternative where construction will be phased, the early application of gravel or chemical
stabilization may solve potential erosion and stability problems. Temporary gravel roadway
should be considered during the rainy season and on slopes greater than 5%.

Temporary roads should follow the contour of the natural terrain to the maximum extent
possible. Slope should not exceed 15%. Roadways should be carefully graded to drain
transversely. Provide drainage swales on each side of the roadway in the case of a crowned
section or one side in the case of a super elevated section. Simple gravel berms without a trench

can also be used.

Installed inlets should be protected to prevent sediment laden water from entering the storm
sewer system (SE-10, Storm Drain Inlet Protection). In addition, the following criteria should

be considered.
= Road should follow topographic contours to reduce erosion ofthe roadway.
= The roadway slope should not exceed 15%.

= Chemical stabilizers or water are usually required on gravel or dirt roads to prevent dust
(WE-1, Wind Erosion Control).

= Properly grade roadway to prevent runoff from leaving the construction site.

= Design stabilized access to support heaviest vehicles and equipment that will use it.

‘ oy R R L A TR
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- Stabilize roadway using aggregate, asphalt concrete, or concrete based on longevity, required
performance, and site conditions. The use of cold mix asphalt or asphalt concrete (AC)
grindings for stabilized construction roadway is not allowed.

« Coordinate materials with those used for stabilized construction entrance/exit points.

- Ifaggregateisselected, place crushed aggregate over geotextile fabrictoatleast 12in. depth.
A crushed aggregate greater than 3in. but smaller than 6 in. should be used.

hspection and Maintenance

- Inspect and verify that activity-based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMP are under way, impact weekly
during the rainy season and of two-week intervals in the non-rainy season to verify
continued BMP implementation.

= Keep alltemporary roadway ditches clear.

= When no longer required, remove stabilized construction roadway and re-grade and repair
slopes.

e Periodically apply additional aggregate on gravel roads.

e Active dirt construction roads are commonly watered three or more times per day during the
dry season.

Costs
Gravel construction roads are moderately expensive, but cost is often balanced by reductions in
construction delay. No additional costs for dust control on construction roads should be

required above that needed to meet local air quality requirements.

References
Blueprint fora Clean Bay: Best Management Practices to Prevent Stormwater Pollution from

Counstruction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,
1995.

Coastal Nonpoint Pollution Control Program; Program Development and Approval Guidance,
Working Group, Working Paper; USEPA, April 1992.

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

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

Stormwater Management for Construction Activities, Developing Pollution Prevention Plans
and Best Management Practices, EPA 832-R-92005; USEPA, April 992.

Stermwater Management of the Puget Sound Basin, Technical Manual, Publication #91-75.
Washington State Depaltment of Ecology, February 1992.
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