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Meadows Storm Water Coordinating Committee (TM-
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District. Mention of trade names or commercial products,
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entities listed.
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Preface

The regional policies and procedures presented in the Nevada BMP Field
Guide are recommendations unless adopted by ordinance or code by the
local entity. If the language in this field guide and the adopted ordinance
differ, the ordinance language shall take precedence.

Clean runoff starts with you!

This BMP Field Guide will take you through the erosion prevention and
sediment control process for construction sites. It also provides BMPs
for construction site materials and wastes and BMPs for maintenance,
fueling and cleaning activities. The guide starts out with sections on
pre-project planning and operational activities. It then provides practical
guidance for erosion prevention and sediment control by starting at the
top of the hill, above the project
site, and proceeding down

the slope through the bare

soil areas, onsite ditches and
channels, traps and basins,

and on down to the storm drain
inlets and the waterways below
the site. The drawing below
summarizes this approach.

o Preserve existing
vegetation as much as
possible

e Divert upland runoff
around exposed soil

e Seed/mulch/cover bare
soil areas

e Use sediment barriers to
trap soil in runoff

e Protect slopes and
channels from gullying

e Protect storm drain inlets
and outlets and install and
maintain sediment traps
and settling basins

o Preserve vegetation near
all waterways

Why do we need to
prevent erosion and control sediment losses from
construction sites?

The U.S. EPA has identified unprotected construction sites as significant
contributors of sediment to waterways. Although erosion is a natural
process and some sediment in waterways is necessary, excess sediment
muddies up the water, kills or weakens fish and other organisms, and
destroys wildlife habitat. Sediment from construction sites can also fills
reservoirs, flood control structures, storm drain pipes and culverts. This
can result in flooding, property damage, increased maintenance, and
increased spending of private and public funds to fix problems. It is
simple to reduce erosion and prevent sediment from leaving construction
sites. Follow the basic approach provided in this field guide. Sites with
steep slopes and those located near waterways need more controls than
flat sites and sites located farther away from water.
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From Erosion

Factors influencing erosion: Heavy rainfall, steep slopes, removal of
vegetation, leaving bare disturbed soils unprotected, and erodible soil
types (e.g. silty soils) result in higher soil losses from erosion.

Smaller Less Rainfall

Drainage and Runaff
Area '

Less Erosion Loss

Lower rainfall amounts, flatter slopes, preserving existing vegetation,
covering and stabilizing bare soils, and less erodible soil types (e.g.
sandy soils) result in lower soil losses from erosion.



What contributes to erosion?

e Removing vegetation

e Removing topsoil and organic matter

o Reshaping the lay of the land

o Exposing disturbed/bare soil to precipitation
o Failure to cover bare soil areas

o Allowing gullies to form and grow larger

e Removing vegetation along stream banks

What other factors affect erosion?

o Rainfall frequency and intensity

o Slope (steep = more erosion potential; flat = less)

o Soil structure and type of soil (silty = more erosion)
e \/egetation (more vegetation = less erosion)

o Erosion and sediment controls for muddy runoff:

v" Soak it in - maximize seeding and mulching to encourage
infiltration

v" Cover it - apply soil stabilizers to disturbed/bare soil areas as
soon as possible

v' Trap it - use fiber rolls and silt fences

v Slow it down - don't let gullies form, protect storm drain outlets
and install check dams in drainages

Spread it around - break up concentrated flows
v Settle it out - use sediment traps and basins

<
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Types of Erosion

Types of erosion. Raindrop erosion (top) breaks down soil structure.
Slope runoff creates sheet erosion, which can lead to the formation of
small rill channels and larger gullies (below). Erosion of unprotected
stream banks can be caused by removing vegetation and higher

flows caused by runoff from pavement, sidewalks, and roofs in newly
developed areas.




Section

Pre-Construction Planning

Planning erosion and sediment controls at your project
site can help you to avoid costly mistakes. Follow the
steps below before you begin clearing, grading, and exca-
vation work. If your project will disturb 1 acre or more
of land, you will need to obtain a storm water permit from
the Nevada Division of Environmental Protection. Call
NDEP at 775-687-9429 or go to the NDEP Storm Water
Permit website http://ndep.nv.gov/bwpc/storm_cont03.htm

Assess the soils and slopes at the site

Visit the proposed project area prior to commencing con-
struction activities and assess the soils and slopes and
the areas that will be disturbed. If your construction site
has highly erodible soils and steep slopes, you will need
maximum erosion and sediment control protection. See
the table below.

Erosion potential - various slope
and soil conditions

Soil Type
Slope Angle Silty Clays Sandy
Very Steep . . .
(2H:1V* or more) Very high | High High
Steep (2H:1V-4H:1V) Very High | High Moderate
Moderate .
(5H:TV_10H:1V) High Moderate | Moderate
Slight
(10H:1V—-20H:1V) Moderate | Moderate | Lower

*a 2H:1V (horizontal to vertical) slope is equivalent to a 50% slope

Identify nearby streams and drainage control points

Walk around the site and find where ditches, culverts or
storm drains convey concentrated flows away from the
site. These are the final discharge points and sediment
traps or basins should be installed just above these
control points. If your site drains to an underground storm
drain system, the storm drain inlets that drain runoff
from your site are the final control points and must be
protected (see Section 7). These are also the compliance
points for any storm water permits issued for the site by
local and state agencies. Low spots—where rain water
ponds naturally—may be good places for sediment traps
(see Section 9).



Nevada BMP Field Guide June 2008

Preserve existing vegetation wherever possible

Only dig or grade where necessary. Existing trees, bushes,
and grasses help keep erosion to a minimum. Protect
large trees by marking off a no-dig root protection zones
that are twice as large as the outer perimeter of the
branches and consult a local arborist. Plan your project to
limit the amount of bare soil area exposed to the weather,
and limit the amount of exposure time. Do not clear veg-
etation or excavate areas next to streams, rivers, lakes,

or wetlands without getting the required local, state and
federal permits and applying the appropriate erosion and
sediment control best management practices (BMPs)!

Protect the roots of large trees by placing orange construction fencing
around the base of the tree. At a minimum, the fencing should extend
out as far as the largest branches (e.g. to the outer drip line of the
tree). Wherever possible, extend the limits of the no-dig root protection
zone outward such that it is twice as large as the outer perimeter of the
branches. Preserving existing vegetation at the site makes the final
development more attractive and can save money by reducing clearing,
excavation, and erosion control expenses.

Design projects to fit the lay of the land

Minimize clearing and grading to preserve mature veg-
etation and protect adjacent water bodies. Also identify
natural landscape features you want to keep, such as
natural drainages and groundwater recharge areas that
can be utilized for drainage and infiltration of storm water.
Protect large trees, wildflower areas, grasslands, streams,
and wetlands by marking off these areas with orange
construction fencing and warning equipment operators of
their location. Plan your project around these features, so
they remain in place after construction is completed.
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Minimize impervious surfaces and include Low Impact
Development (LID) practices

When planning and designing new development and
redevelopment projects, try to keep the amount of directly
connected roof area, driveways, roads, and parking lots
to a minimum. Design these hard impervious surfaces
so that the runoff they produce is directed into nearby
landscaped areas, not directly onto other impervious
surfaces that drain into ditches, storm drains or streams.
For example, where possible design roads and driveways
slightly higher than adjacent landscaped areas and use
vegetated swales rather than curbs and gutters along
roadways. Distributed landscape detention basins (aka
bioretention basins or rain gardens) and porous pave-
ments can also help soak up runoff, increase groundwater
recharge, reduce flooding, and reduce pollutants from
entering receiving water bodies such as nearby streams
and lakes. These design features are typically referred

to as Low Impact Development (LID) practices or natural
drainage systems. LID is a sustainable design technique
that is most effective when included in the early plan-
ning phases of new development and redevelopment
projects. LID practices can also provide green building
credits for projects that are applying for LEED certification
(LEED = Leadership in Energy and Environmental Design).
Additional information about LID in Nevada is available
on the Truckee Meadows Storm Water Program website
www.TMstormwater.com General information on LID is also
available from a number of other websites such as
www.lowimpactdevelopment.org

e e
Landscape detention basins installed within parking lot islands
significantly reduce runoff and the need for conventional storm drain
catch basins and underground pipes (and costs). In the example above,
runoff drains through curb cuts into a depressed landscaped basin
with engineered porous soils (clean sand and certified compost) that
infiltrate the storm water runoff into subsurface native soils. These LID
practices are very effective at removing the pollutants from storm water
and reducing site runoff.



Promote infiltration in project design

Moving storm water runoff from hard surfaces to land-
scaped areas helps runoff soak into the soil. This LID ap-
proach promotes groundwater recharge, filters sediment
and other pollutants from runoff, and helps to prevent
flooding. Assess the soils on your site and identify areas
with sandy soils that can be used for infiltration of storm
water.

Phase your construction work to minimize exposed soil areas

Excavate and/or place fill material at the site in stages,
to avoid exposing large areas of bare soil to the wind

and water erosion. Establish final grade quickly, then
seed, mulch, or cover bare soil. Require utilities and
subcontractors to grade their work sites and seed, mulch,
or cover excavated areas promptly. You should require
contractors and subcontractors to sign the “Contractor’s
Certification Statement” section of your Storm Water Pol-
lution Prevention Plan (SWPPP) if their work might gener-
ate pollutants that could be transported in storm water
and they are responsible for implementing the pollution
control measures (aka BMPs) required under the SWPPP
and the states General Construction Permit.

Limiting the amount of bare soil exposed to the weather at any given
time by constructing projects in phases reduces erosion and sediment
control expenses and the liability of maintaining unfinished construction
sites for extended periods of time.

If work will proceed over several weeks or months, apply
temporary soil stabilization measures until final grade
work is completed. NDEP’s General Construction Permit
(see Appendix C) requires establishment of temporary
vegetation, permanent vegetation, mulching, geo-
textiles, sod stabilization, vegetative buffer strips, or
other appropriate soil stabilization measures as soon
as practicable and within no more than 14 days after



Pre-Construction Planning

the construction activity in that portion of the site has
temporarily or permanently ceased.

Excavation and grading work should be done during dry
weather if possible. Plan for rainy weather by making sure
erosion and sediment controls are in place and that soil
stabilization measures are on bare soil areas.

Develop a Storm Water Pollution Prevention Plan (SWPPP)

Develop a written site plan for your project that shows the
drainage patterns and slopes, areas of disturbance (cuts/
fills, grading), location of erosion and sediment control
BMPs, the location of any nearby surface waters and/or
wetlands, and the location of storm water drainage control
points. Your site plan must be updated as conditions
change at the site. If your construction site will disturb
1 acre or more of land surface, a Storm Water Pollution
Prevention Plan (SWPPP) must be developed before
construction begins, and it must also be kept on site
and regularly updated to assure compliance with storm
water regulations (see Appendix C). Plans related to
state road projects must be filed with the Nevada Depart-
ment of Transportation (NDOT). In addition, some cities
and counties also require separate erosion and sediment
control plans and permits.

Prioritization of erosion apd se_diment controls for
construction sites

Practice Cost Effectiveness

Limiting disturbed areas $
through phasing

Protecting disturbed $ s
areas through mulching

and revegetation
Installing diversion $ s $
around disturbed areas.

Sediment removal s s s .
through detention of

all site drainage $ w -

Other structural s s s A
controls to treat L
sediment-laden flow s s
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EROSION
CONTROL
IN PLACE

Do Not Drive Over
Do Not Park On

R Hertel & Sanivs.

The least expensive erosion and sediment controls are often the most
effective. For example, limiting the amount of bare soil by phasing your
project, preserving existing vegetation, and covering bare soil areas as
soon as possible with mulching and revegetation are less expensive and
work better than installing large sediment control basins or ponds.

Good housekeeping practices prevent pollutants from discharging to

the storm drain system and help maintain permit compliance. The site
above has implemented appropriate BMPs such as fiber rolls that provide
perimeter sediment control and a portable toilet that is properly located
on bare soil and staked down so it can not be blown over by the wind.



Pre-Constru n Planning

A Storm Water Pollution Prevention Plan (SWPPP), which describes the
erosion and sediment control BMPs that will or are being used at the site,
is required for construction sites that will disturb 1 or more acres of land
per federal, state, and local regulations. A SWPPP must be written up at
least 2 days before construction activities begin and prior to obtaining

a Notice of Intent (NOI) from NDEP. The SWPPP must be kept on site,
updated regularly, and be available for review by local, state, and/or
federal inspectors. Posting copies of the front page of the SWPPP at the
entrance to the construction site or on the side of the jobsite trailer will
increase employee awareness and assist with permit compliance.

Providing secondary containment for fuel tanks and other
containerized hazardous materials at the work site helps prevent
problems. However, the volume of the secondary containment area
should be 1.5 times the volume of the primary container. Controlling
non-storm water runoff, trash and other wastes, and post-construction
runoff are also required under the storm water permit program
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One of the most important elements of the
SWPPP is the site map. It should provide
details such as site topography and drainage
patterns (shown with arrows on the map
above) and the locations of the following:

e The erosion and sediment control
BMPs that and will be used on the site
(mulching, fiber rolls, silt fencing, etc.);

e Stabilized construction entrances/exits to prevent tracking of
sediment onto adjacent paved roadways;

e Vehicle and equipment maintenance, fueling, cleaning and storage
areas;

e Storage areas for construction materials, supplies and waste;
e Designated concrete washout areas;

o Areas where storm water runoff will discharge off the site into either
the storm drain system or nearby surface waters; and

e Areas to be revegetated or stabilized with other methods (shown in
hatching on the map above).

As is the case with the entire SWPPP, the site map is a living document
that must be revised and updated when project designs change,
different BMPs are used, and/or BMPs are moved or removed.

Proper placement of BMPs is essential. Never locate fiber rolls or silt
fences in a channel or an area that will receive concentrated flows. The
fiber roll in the photo above will likely be washed downstream during
the next storm event and may cause additional erosion and/or flooding,
particularly if it blocks off a downstream culvert pipe.



Pre-Construction Planning

Some erosion on new cut slopes is inevitable, even with proper BMPs.
Maintain BMPs and remove rills and gullies after large storm events until
slopes have stabilized and new vegetation is established. In Nevada,
successful stabilization with revegetation often requires 2 - 3 growing
seasons and sometimes supplemental irrigation.

Straw bales should never

be used to protect storm
drain inlets! In addition to
being maintenance intensive
because straw bales fall
apart, drop inlets often have
standing water and the
straw provides a nutrient
source that encourages the
breeding of mosquitoes. As
with silt fences, straw bales
should never be installed

in a channel or drainage that conveys concentrated flows. When used

in channels and drainages, runoff is often diverted around straw bales,
which creates additional erosion. However, straw bales can be used with
plastic sheeting to create temporary enclosures for the containment of
concrete washout. They can also be temporarily used to filter muddy water
pumped from sediment traps and basins. When used to create temporary
enclosures for concrete washout or dewatering/de-silting operations, they
must not remain onsite after their intended use is complete.

The site at left has numerous
problems that could result

in pollutants discharging to

a nearby stream, significant
fines by regulatory agencies,
and potentially a job site
closure. Problems and
potential permit violations
include paint waste that has
been improperly disposed

of in the gutter, painting
supplies improperly stored
on the street, sediment tracked onto the pavement, a portable toilet that
is improperly located on the street and not staked down, and an overfilled
dumpster with excess waste spilling onto the street.




Divide your construction site into natural drainage areas,
so you can deal with each one individually. You will be
controlling erosion on bare soil areas by applying mulch,
seed or other soil stabilizers, and minimizing the time
bare soil is exposed to the weather (both rain and wind).
Control points for sediment in runoff will be in the ditches
and channels where concentrated flows occur, and/or in
the sediment traps/basins installed at the site. The last
line of defense should be the sediment controls installed
around the storm drain inlets that collect runoff leaving
the site.

Install upgradient berms and diversions, install and
stabilize drainage channels and sediment traps/basins
before excavation, fill, or grading work begins (see Sec-
tions 3, 8 and 9). Install fiber rolls, silt fences and other
sediment barriers downhill from bare soil areas before
clearing or excavation work begins (see Section 5).

Identify drainage areas, natural drainage swales and man made
drainage ditches and channels. Install diversions, grassed channels,
sediment traps/basins, downslope sediment barriers, and rock
construction entrance before beginning work.

Salvage, stockpile and reuse topsoil

Whenever possible, scrape the top six to nine inches of
topsoil from undisturbed sites and stockpile this mate-
rial, keeping it separate from other deeper excavated
soils. Stockpiled native topsoil typically contains the



organic matter and soil bacteria necessary for plant
growth. Therefore reuse of this material, particularly on
new slopes, can greatly improve site revegetation efforts
and long term erosion and sediment control. Once topsoil
is removed, particularly in arid desert areas, the subsoils
are relatively sterile and revegetation can be very difficult.
Topsoil reuse and mulching, using mulch derived from the
native vegetation that is removed during grubbing and
grading activities, will assist with native plant reestablish-
ment.

Install stabilized entrances and exits, keep mud off road-
ways, and control dust

Mud tracked onto paved roads is the number one com-
plaint from citizens regarding construction site opera-
tions. Use 3 to 6-inch well graded, washed, angular rock
at entrance/exit pads leading to paved roads. Rock pads
should be a minimum of 20’ wide, 50’ long, and 6" thick.
Install wider and longer rock pads to accommodate larger
vehicles and higher traffic loads. Install a filter fabric liner
under the rock to keep it from sinking into the soil below.
Rake rock or add new rock if the pad fills with sediment.

-y

Salvaging, stockpiling and reusing topsoil is the best way to ensure
re-vegetation success, particularly on slopes. In the photograph above,
topsoil is being stockpiled at NDOT'’s I-580 project in Washoe Valley.
Reuse of this material significantly improved, and shortened the time for
the re-establishment of vegetation and the stabilization of the cut slopes
created as part of this project.

Control dust at the site by seeding and mulching bare
areas promptly, wetting haul roads as needed, and apply
approved chemical soil binders and stabilizers. Remove
any sediment tracked onto paved roadways daily with
street sweepers and keep sediment from washing into
storm drains.



Inspection and maintenance of erosion and sediment
controls

For sites one acre or larger, state and federal regula-
tions require that you inspect and repair/replace ero-
sion and sediment control BMPs such as silt fences,
vegetated buffers, berms, silt check dams, channels,
and other BMPs every 7 days and after each rainfall
event of 0.5 inch or more. Remove accumulated sedi-
ment from behind silt fences before it reaches Y2 the silt
fence height. Remove sediment from storm drain inlet
BMPs as it accumulates. Clean mud and sediment off
paved roads daily. Your inspection reports must be in writ-
ing, and kept on file at the site.

A rib or corrugated steel plate can be added to a stabilized construction
entrance/exit for additional mud removal ability. However, traffic
should be confined to pass over the rib plate and not be allowed to
drive around it (e.g. the gate in the photo above should be secured on
each side of the rib plate).

Good installation of a stabilized construction entrance/exit. The
rock pad, consisting of 3 to 6-inch well-graded, washed, angular rock
installed on top of a filter fabric liner, effectively keeps sediment from
the construction site from being tracked onto the roadway.



3 to B-inch
wall-graded
angular rock

Mud and sediment tracked onto roadways from construction sites leads
to public complaints, sediment washing into storm drains and pollutants
discharging into waterways.

Mud and sediment tracked onto roadways from construction sites leads
to public complaints, sediment washing into storm drains and pollutants
discharging into waterways.



Rock check dams in ditches and sediment traps/basins
also require periodic sediment removal. Remove sedi-
ment from traps and basins before they are halfway full.
Dispose of removed sediment in areas where it will not
wash into waterways. Stabilize bare soil areas as soon as
possible with soil binders or seed and mulch if during the
Fall or Winter (the Nevada seeding season). Keep writ-
ten records of inspections, including dates, observations
and corrective actions taken, with Storm Water Pollution
Prevention Plan (SWPPP). See Section 5 for information
on installing and maintaining overland sheet flow sedi-
ment filters. See Sections 7, 8, and 9 for information on
handling concentrated flows in ditches, channels, and
other areas.

Dewatering operations and discharges

Muddy water pumped from sediment detention basins

or other areas must not be pumped directly into storm
drains, streams, lakes, or wetlands. The sediment must
be removed prior to discharge. Discharges to streams,
lakes, or wetlands, or storm sewers must be covered by
a separate NPDES permit (see Section 12).

Use filters or sediment filter bags on discharge pipes, or
discharge muddy water into silt fence enclosures installed
on vegetated areas away from waterways. Straw bale
enclosure can also be temporarily used for dewatering
and sediment filtering. However, the straw bales must be
promptly removed from the site, and disposed of prop-
erly, once dewatering operations are complete. Properly
dispose of sediment filter bags or remove accumulated

Good use of an irrigated grass buffer area located between the
construction site and the concrete drainage channel on the left. See
Section 3 for additional information about Vegetated Buffers.



sediment from silt fence or straw bale enclosures after
the water has dispersed. Stabilize or seed the discharge
area if necessary. Dispose of sediment in areas where
it won’t wash into waterways or the storm drain system,
then grade the area, seed, mulch or stabilize with ap-
proved soil stabilizers.

Inappropriate construction site entrance/exit. No rock pad has been
installed and sediment is being tracked onto nearby paved roads.

Pump muddy water from
dewatering operations
into silt fence enclosures, =
filter bags or other

devices located away

from waterways. Allow the
filtered water to soak into
the ground if possible. Do
not pump discharge from
dewatering operations into
curb inlets, storm sewers,
creeks, lakes, or rivers
without an NPDES permit
from NDEP.

Photograph of a sediment filter bag actively being used to filter muddy
water pumped from a sediment detention basin. Note the sediment
filter bag is located on a grassy area and clean filtered water is being
allowed to soak into the ground.



Diverting Upland Runoff Around
Exposed Soils

Keep upland runoff from flowing through your construc-
tion site by diverting it around the site or routing it through
stable ditches so it won't create erosion. Below are some
simple approaches for dealing with uphill sources of
runoff.

Diversion berms and dikes

A diversion berm or dike is a long, mounded “collar” of
compacted soil located uphill from an excavated area. The
berm is designed to intercept overland runoff from up gra-
dient areas and direct it around the construction site. This
prevents upland water from becoming muddied with sedi-
ment from the construction site. Berms can be temporary
BMPs or a permanent landscape feature of the site.

Berms should be located so that storm water flowing
along their uphill face follows a gently sloping path (i.e.,
less than 5% slope). Rock protection or rolled erosion
control products such as turf reinforcement mats or ero-
sion control blankets might be needed for berms that
channel water at a slope of 5% or more (see Sections 4
and 6). Berm side slopes should be 2H:1V or flatter, at
least 18" high, have a minimum top width of 24", and be
stabilized immediately after construction (preferably with
mulch and vegetation) to maximize stability and effective-
ness.
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Berms and ditches can be used to divert clean upland runoff around
construction sites, which reduces erosion and sedimentation problems.
Berms and ditches should be stabilized after they are constructed with
vegetation of other appropriate methods.



Extend the downhill end of the berm so it directs overland
flow to areas of thick vegetation or flat surfaces to pro-
mote dispersal and infiltration.

Diversion ditches and swales

Diversion ditches and swales are similar to berms and
dikes in that they are designed to intercept and divert
upland runoff around bare soil areas. Ditches and
swales are cut into the soil above cleared or fill areas and
designed with a gentle slope to carry water away from
work areas. Ditches should be at least 8 - 12” deep and
stabilized immediately after construction with mulch and
vegetation. Ditch side slopes should be 2H:1V or flatter.

Stabilized ditches can also be used to move upland water
through your site without getting muddy. Construct and
line “pass-through” ditches before general clearing or
grading work begins.

Ditches should discharge to areas with thick vegetation or
flat surfaces to promote dispersal and infiltration. Gullies
must be repaired as soon as they appear. Ditches with
slopes less than 2% may be seeded and mulched without
additional protection if stabilized quickly after construc-
tion (seeding should occur during the Fall or Winter).
Ditches with slopes of 2% or more need erosion control
blankets, turf mats, check dams, or rock liner protection.
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Diversion ditches should be stabilized with grass and/or erosion control
blankets where channel slopes are relatively gentle (2% or less). Where
channel slopes exceed 2%, additional measures may be necessary,
such as armoring with riprap (see Section 8).
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As noted previously, straw bales, fiber rolls and silt fences
should never be installed across channels, diversion
berms or ditches (e.g. perpendicular to the direction of
concentrated flows) because this typically forces runoff to
flow around these features and create additional erosion.

Good construction, seeding, and stabilization of a diversion berm
upslope of a bare soil area. Note that the diversion ditch is lined with
grass on flatter part of slope, and with rock on steeper part.

Vegetated buffers located above or below your work site are always

a plus. They slow and infiltrate runoff before it runs onto construction
sites and they trap sediment before it can wash into waterways. When
located below construction sites vegetated buffers should be used with
other perimeter sediment control BMPs, such as silt fences, to slow and
infiltrate runoff before it enters waterways. This will reduce stream bank
erosion.



Diverting Upland Runoff

mnimal
impact impact
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Vegetated buffers help to filter runoff before it enters waterways. Do
not disturb existing vegetation along banks, and leave a buffer of tall
grass and shrubs between stream bank trees and disturbed areas.

Good installation of a rock-lined diversion channel installed upslope of a
construction site to divert upland runoff around the site.



Seeding and covering bare soil areas with mulch and tack-
fiers, erosion control blankets, or other soil stabilizers as
soon as possible is the cheapest and best way to control
erosion (e.g. source control). Establishment of grass
alone can reduce erosion by more than 90% - however,
in Nevada, we rely on shrubs and forbs as well.

Soil cover requirements

Bare soils must be stabilized soon after final grading
work is completed. Seed and mulch should be applied
during the seeding window (generally during the Fall or
Winter months). Otherwise temporary erosion control is
necessary. Harvesting and reusing stockpiled topsoil by
spreading it back over the site prior to seeding is the best
method for ensuring revegetation success.

Soil cover vs. erosion reduction

Soil covering with tackifier | Erosion reduction

Mulch (straw)

Y2 ton per acre 75 %
1 ton per acre 87 %
2 tons per acre 98 %

Grass (seed or sod)

40 % cover 90 %

60 % cover 96 %

90 % cover 99 %
Shrubs

25 % cover 60 %

75 % cover 72 %
Erosion control blankets 95-99 %

Per the Nevada General Construction Permit, bare soil
areas must be seeded, mulched, or otherwise covered
with other appropriate stabilization methods where con-
struction activities have ceased for 14 days and will not
resume during the following 7 days (i.e., 21 consecutive
days). This includes soil stockpiles if they will not be used
for 21 days or more.



Seed types and application

Prepare bare soil for seeding by reducing compaction

to 85%. This can be accomplished with rippers, disking
across slopes, scarifying, or tilling. The seedbed must be
dry with loose soil to a depth of 3 - 6 inches.

Where possible, track walk bulldozers or other tracked ve-
hicles and equipment up and down slopes before seeding
to create tread-track depressions for catching and holding
seed and mulch. Mulch slopes after seeding or cover
seed with erosion control blankets or turf mats.

When native topsoil is not available, soil tests should be
conducted to determine if soil inoculants or amendments
are necessary. Fast-release fertilizers should never be
used. Disk or harrow material 3 inches into soil. Follow
the contour (level path) with tractors and other seeding
equipment on all slopes if possible.

Check seed test results from the lab prior to mixing -
make sure the mix does not contain any invasive weeds.
Check bag tags to make sure correct seed is used. Mix
seed thoroughly prior to loading seeders. All seeding
rates must be based on Pure Live Seed. Use the follow-
ing generic mixes (see tables in Appendix A) and custom-
ize as needed so that all specifications are site specific.
Note that different ‘Generic Revegetation Seed Mixes’ are
provided for three different soil types in Northern Nevada
and one is provided for the Mojave Desert (southern
Nevada). Apply seed by hand, seeder, drill, or hydroseed.
Drilled seed should be %2 inch deep. Mulch immediately
if possible. Apply less seed when drill seeding. Re-seed
areas that do not show growth within 6 months following
seeding.

Seed mixes must be site specific to be effective. Contact
the local agency responsible for oversight of erosion con-
trol and revegetation projects for preferred or approved
seed mixes, mulches and soil binders (e.g. the local City,
County, and/or the local office of the Nevada Department
of Transportation, the Natural Resources Conservation
Service or the University of Nevada Cooperative Exten-
sion).

Protect bare areas during the cold season by applying re-
cycled paper mulch with tackifier or other suitable mulch.
Sow permanent seed within seeding windows when irriga-
tion is generally not necessary (during the Fall or Winter
months).

Containerized native plants and other area appropriate
drought tolerant plant species can also be planted to
supplement seeding and mulching. Although more expen-
sive, containerized plants can be very hardy and provide
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immediate erosion control. Depending on the location
and the time of year, containerized plants typically require
watering. Since above ground sprinkler systems use more
water and are prone to line breaks, which cause erosion,
drip irrigation systems are preferred.

DO MGT TRACK ELOPES.
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Appropriate tracking procedures are critical to protect slopes from
erosion and sediment loss and are an important first step of proper
slope stabilization/revegetation procedures. Track up and down slopes
to decrease erosion potential. Tracking up and down slopes roughens
bare soils and creates depressions in the soil that are perpendicular to
the slope and the direction of runoff. The perpendicular depressions or
grooves retain seeds, capture rainfall, increase soil moisture and reduce
runoff. Tracking across slopes increases erosion potential by providing
a preferred pathway for runoff. Tracking across slopes often results in
erosion and the formation of rills and gullies during storm events.



Excellent soil preparation by tracking the slopes up and down with a
tractor prior to seeding and mulching.

L e I R NI

Erosion and sediment loss is virtually eliminated on a seeded slope (left
side). Whereas rills and gullies form quickly on unseeded slopes (right
side of photo).

to be maintained with soil roughening and a new application of seed

and mulch. Use fiber rolls, soil stabilizers, erosion control blankets or turf
reinforcement mats when slopes are steep (greater than 4H:1V). Since
cuts slopes often have poor soil quality, reapplication of stockpiled topsoil
and/or use of appropriate soil inoculants, amendments or fertilizers will
improve revegetation success. Terracing or benching very steep slopes
(greater than 2H:1V) may also be necessary. Generally, the steeper the
slope, the more erosion controls are necessary, and the greater the cost.




Please see Appendix A for ‘Generic Revegetation Seed Mixes'for
upland sites, for saline/sodic upland sites and for wet saline/sodic
sites in Northern NV and for Southern NV (e.g. the Mojave Desert).

Good re-establishment of native vegetation on a large cut slope 2 years
after seed applied.

Good mixture of tracking and fiber rolls on this large cut slope. Rocks
and boulders were also used to provide a more nature appearance.
However, fiber rolls are spaced too far apart (more than 20’).

become a storm water pollutant. The harvesting, delivery,
and installation of sod should occur within 36 hours. Lay
sod in straight lines. Butt joints tightly, but do not overlap
joints or stretch sod. Stagger joints in adjacent rows in a
brickwork type pattern. Use torn or uneven pieces on the
end of the row. Notch sod into existing grass, where pres-
ent.

Sod should not be placed on slopes greater than 3H:1V.
Roll or tamp sod after installation and water immediately.
Soak to a depth of 4 - 6 inches. Replace sod that grows
poorly. Do not cut or lay sod in extremely wet or cold
weather. Do not mow regularly until sod is well estab-
lished.



Mulches and soil binders

There are many different types of mulch and soil binder
products (see tables on following pages). Organic mulch
products applied over seed provides excellent erosion
protection. To apply, bring site to final grade and clear,
wood, trash, and other debris. Apply seed first. Straw

In Northern NV, sod can provide immediate protection around storm
drain inlets, on slopes, and other critical areas. However, sod is rarely
used in Southern NV.

Installing sod immediately after grading work is complete can reduce
erosion and sediment loss to near zero. However, sod requires regular
watering. Irrigation overspray from sod located adjacent to roadways
and other paved surfaces also creates runoff. Install mulch, rock and
low water use plant buffers between sod and paved surfaces to prevent
runoff from entering the storm drain system.



mulch should be blown at a rate of 2 - 2%% tons per acre
(see table) and only used with a tackifier. Wood chips and
bark should be applied at a rate of 5 - 8 tons per acre.

In general, apply mulch so that at least 80 - 90% of the
ground is covered and use a tackifier to keep mulch from
blowing offsite. Remove excess mulch from curbs and
gutters, roadways, and other paved surfaces.

Soil binders typically require a minimum curing (drying)
time of 24 hours to be effective and may need to be reap-
plied after a storm event. Follow manufacturer’s specifi-
cations for application rates, pre-wetting of the application
area with water, and cleaning of equipment after use.

Soil binders should be carefully selected and applied to
areas that will not runoff directly into streams, rivers or
lakes because they can impact water quality due to their
chemical makeup. Only use approved products that are
non-toxic to plant and animal life.

Performance of soil binders depends on temperature,
humidity, and traffic across treated areas. Avoid over
spray onto roads, sidewalks, drainage channels, existing
vegetation, etc.

Good mix of sod, seed, and mulch at this site. However, sediment has

been tracked on the street and the storm drain inlet needs protection.

A BMP such as gravel bags surrounding the inlet should be installed to
prevent sediment from entering the storm drain system. Straw can be

blown away and needs a tackifier to keep in place.



Good application of straw mulch in new residential subdivision.
However, excess straw should be removed from the concrete gutter
and the street. Fiber rolls installed at the back of the curb will prevent
additional straw from moving off the site where it can be washed into
the storm drain system. Work sites must be seeded and mulched

or stabilized with soil binders as soon as possible after final grade is
established (no later than 21 days). Crimp mulch into the soil and use a
tackifier to prevent straw from blowing offsite.

Good treatment of roadside slopes with blown straw applied after
seeding. However the straw should be removed from the street gutter
and fiber rolls installed along the back of the curb.

Please see Appendix B for‘Mulch products and Soil binders,
including application rates, benefits and limitations'Soil binders are
hydraulically applied products that contain a mix of plant-based or

chemical tackifiers, and sometimes seed and fertilizers that can
provide a temporary stable crust that cements soil particles and
prevents erosion from runoff and wind.




Good application of a soil stabilizer to provide erosion control (water and
wind) to bare soils exposed at a construction site.

Poor erosion and sediment control at this site. Bare disturbed soils
located directly adjacent to this roadway are prone to erosion and
sediment will be readily transported to the storm drain system during
storm events or from water in the gutter from upstream over irrigation.



Good application of rock mulch over a bare soil area located between
the sidewalk and the roadway.

Excellent use of rock mulch and drought tolerant desert vegetation to
cover and stabilize this area. Since no irrigation is needed, this area
will not be susceptible to runoff from over irrigation, which is often a
significant source of storm water pollution in arid urban areas.



Using Silt Fence and Fiber Rolls

The use of silt fences and other sediment barriers involves
simple observation and common sense (e.g. water flows
downhill). The following summary provides details on how
to install sediment barriers.

Sediment barrier placement

Sediment barriers, such as silt fences, gravel filter berms,
sand bag barriers and brush and rock filters are required
below (downhill from) areas of bare soil to trap sediment
and keep it from washing into waterways. Straw bales
must not be used as sediment filters due to their inherent
weakness and tendency to fall apart. There are several
factors to consider when placing silt fences, rock sedi-
ment filters, or other commercial sediment barriers:

» Place sediment barriers on the downhill edge of bare
soil areas (e.g. at the toe of slopes and around soil
stockpiles).

The goal is to pond runoff, filter and settle it out.

Install multiple sediment filters across long slopes.

vV vV

Spacing on long slopes is every 100 - 200 feet.
» Put filters across slopes, on the contour (level).

Silt fence installation

Each 100-foot section of silt fence can filter runoff from
about ¥4 acre (about 110 feet uphill). To install a silt
fence correctly across moderate to gentle sloped bare soil
areas (4H:1V to 10H:1V ), follow these steps:

» Measure the extent of the bare soil area.

» Mark silt fence locations across contours and space
multiple rows based on slope angle and soil type (see
table).

» Digtrench 6” deep X 6” wide.

» Unroll silt fence along trench and place about 12
inches of the fence over the trench.

» Drive stakes in against downhill side of trench.
» Drive stakes at least 12 inches into the ground.
» Push fabric into trench; spread along bottom.

» Fill trench with soil and compact.



filter fabric

Remember: stakes go on the downhill side. Dig trench first, install fence
in downhill side of trench, tuck fabric into trench, then backfill on the
uphill side (the side toward the bare soil area).

-
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Silt fences should be installed along the contours of moderate to gentle
sloped bare soil areas (4H:1V to 10H:1V ) and away from the toe of
slopes. Use multiple fences on long moderate to gentle slopes and
space the rows 100 - 200’ apart. Do not install silt fences across
slopes that are steeper than 4H:1V (25%).



Silt fence spacing on sloping sites

Soil Type
Slope Angle Silty Clays Sandy
Moderate (4H:1V) 100 ft. 125 ft. 150 ft.
Slight (10H:1V) 125 ft. 150 ft. 200 ft.

The stakes to be used as fence posts should be free from
decay, splits, or cracks, have a minimum thickness of

27 X 2”7, a minimum length of 4 feet, and should have a
maximum spacing of 8 feet. Steel fence posts may also
be used. Areas prone to high winds may require closer
spacing of fence posts. Silt fencing can also be reinforced
with wire fencing installed on the downhill side of the filter
fabric and between the posts and the filter fabric.

Silt fencing should not be installed:

» Up and down slopes.
» Above (uphill from) areas of bare soil.
» Across ditches, channels, or streams.

» Across slopes steeper than 4H:1V (25%).

along fence. Sediment must
be removed before it reaches
halfway to top of fence.

Use J-hooks to trap and pond muddy
runoff flowing along uphill side of silt
fence. Turn ends of silt fence toward
the uphill side to prevent bypassing.
Use multiple J-hooks every 50 to
150 feet for heavier flows.
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Silt fences should not be installed across ditches, channels, streams
or at any location where concentrated flows might occur. Silt fences
installed incorrectly in ditches and channels often cause additional
erosion because the water will tend to flow around the silt fence barrier.

Install J-hooks in silt fences

If muddy runoff flows along the uphill side of a silt fence,
install “J-hooks” every 40 - 80 feet. These are curved
sections of silt fence that act as small dams to stop, pond
up, and filter or settle out sediment in runoff (see illustra-
tions).

Silt fencing can be reinforced with wire fencing on the downhill side

of the filter fabric to provide extra strength, which is important in wind
prone areas. Note the second row of silt fencing located relatively close
behind the row near the street. It's probably not necessary and added
an unnecessary additional cost to this project.



Silt fence slicing devices

New tractor-mounted equipment that “slices” silt fence into
the ground can provide a better installation than the open
trench hand installation method. The equipment uses a
chisel-point or vibratory plow to create a narrow slit in the
ground. Rolled silt fencing is pushed into the slit, creating a
very tight seal that prevents water from blowing out the bot-
tom of the fence. Posts are driven and attached to the fence
after the fencing is installed.

Besides better performance, the slicing method is also
faster. For slicing and all other silt fence applications, posts
should be spaced at least 8 feet apart.

Tractor mounted silt fence installation devices slice or plow the
filter fabric of silt fencing into the ground. These devices help to
install silt fencing more securely, and are typically faster, easier
and more economical than silt fences installed by hand.

Other sediment barriers

Brush and rocks cleared from construction sites can often
make an excellent sediment filter if properly placed (e.g.
along the border of disturbed soil areas, at the toe of slopes,
and along ditches, channels and streams) and built up

well. Brush and rock filters should be installed along level
contours, be a minimum of 18 inches high, have a minimum
top width of 2 feet, and be at least 5 feet wide at the base.
They should be compacted slightly with a loader or dozer to
compress the material into a consolidated barrier.

Fiber rolls and other commercial products made from coco-
nut fiber, plastic, wood shavings, or other materials can also
be used as sediment barriers on slopes. Follow the manu-
facturers’ installation instructions and ensure that sediment
filter spacing on slopes is correct. Make sure runoff does not
bypass sediment barriers underneath or around the ends.



Installing fiber rolls

Fiber rolls, also known as straw waddles or sediment logs,
allow water to pass through while decreasing runoff velocity,
which allows sediment to settle. They can provide temporary
and permanent erosion and sediment control on slopes less
than 3H:1V and are typically biodegradable over time. Since
they are close to the ground, they are much less prone to
damage by wind, which can be a problem with silt fences.

Fiber rolls can be used to break up runoff flows on long
slopes. They should be installed along level contours and
trenched or keyed into a concave trench at least 2 - 4
inches deep so runoff does not flow under them. Rocks and
debris should be removed from the trench prior to installa-
tion. Fiber rolls should be pressed firmly into trenches and
staked down securely with stakes spaced no more than 4
feet apart. Wooden stakes should be a minimum of 34 inch
X34 inch wide and should be driven into the soil a minimum
of 12 inches deep. When fiber rolls are placed in long lines,
the ends of should overlap. Gaps between sections of fiber
rolls often provide a preferred pathway for runoff to con-
centrate, which results in accelerated erosion. Fiber rolls
placed in consecutive rows should have a vertical spacing
of no more than 20 feet (as measured along the face of the
slope). Consult manufacturer’s instructions for expected
lifespan of product, slope limits, etc. Stabilize soils on long
slopes as soon as possible. Apply seed and mulch during

irestall fibar ol
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Proper fiber roll installation is essential. They should be installed along
level contours and keyed into the soil about 2 - 4” deep. They should
be securely staked into the ground with stakes spaced no more than
4’ apart. The ends of fiber rolls should overlap with no gaps.
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the seeding window (Fall and Winter months); otherwise use
other temporary erosion control measures such as approved
soil binders until seed can be applied.

Poor fiber roll installation. Gaps between sections of fiber rolls often
allow runoff to concentrate, which results in accelerated erosion

Excellent slope erosion protection with fiber rolls and hydromulch. Note
the overlapped end sections on the fiber rolls.

Maintenance of sediment barriers

Sediment collecting behind silt fences must be removed
before it is halfway up the fence. When the sediment
accumulation reaches three quarters (%) of the height of
fiber roll barriers, it should also be removed. Move col-
lected sediment to a vegetated area or other place where



it will not wash into storm drains, ditches, channels, or
streams. Re-trench and re-install fencing and fiber rolls
that are undercut by rills or gullies. Repair silt fencing that
is damaged by wind and make sure the base in securely
buried into the soil.

Stop uphill gully formation by re-grading, reseeding, and
mulching, applying soil binders, and/or filling eroded
areas with rock, soil, brush, or other materials. Use ero-
sion control blankets or turf reinforcement mats to control
large areas of uphill erosion. Replace broken or bent-over
stakes. Inspect places where silt fences and fiber rolls
are joined to make sure the joint is solid and there are no
gaps. Install J-hooks in silt fencing and fiber rolls where
water flows along silt fence or fiber rolls if necessary. Re-
move all silt fences and grade, seed and mulch or other-
wise stabilize the area where the fence was removed. All
silt fencing should be removed once final stabilization is
obtained and before the project is completed. Fiber rolls
are typically left in place and biodegrade over time, being
replaced by stable soil and vegetation. However, some
types of synthetic fiber rolls are temporary and should be
removed once the uphill area is stabilized. If fiber 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.
Seed and mulch, or otherwise stabilize, the regraded area
where the fiber rolls were removed (apply seed during
Winter or Fall months).

Very poor attention to silt fence maintenance. Fences and other
sediment control BMPs must be inspected and repaired weekly;
inspection and repair activities should be logged on the SWPPP.



Poor use of silt fencing. Do not locate silt fences at the top of a hill or
across slopes steeper than 4H:1V. Locate silt fencing at the base or toe
of slopes and/or at the perimeter of construction sites. This slope is also
badly eroded with gullies and should be regraded, reseeded and mulched
or have effective soil binders or other erosion control measures applied

Very poor silt fence installation. The base of silt fences must be trenched
into the soil. Incorrect BMP installations cost developers money, are
ineffective, and can lead to permit violations and jobsite closures.

weighted down with sand bags



Straw bales should

never be used alone

for sediment control.
Although they may be
initially inexpensive,

they fall apart and are
maintenance intensive.
Runoff also often diverts
around straw bales and
creates additional erosion.

Excellent soil stabilization of a slope in the median of a highway project.
This slope was track walked, rice straw filled fiber were then installed
and the slope was then hydroseeded. Silt fencing was temporarily
installed at the base of the slope until the vegetation was established.
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Sediment barrier installed backwards. Silt fence fabric should face bare
soil area. Stakes go on downhill side. Straw bales can be used to back
up fence on downhill side, but not alone.
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Ineffective use of a fiber roll for sediment control. Fiber rolls should not
be located near the top of slopes, on or around soil stockpiles actively
being used, and other areas where they can become buried or run over
by traffic.

Good use of a fiber roll for temporary sediment control around the base
of a stockpile. It should be removed when construction activities resume.

The back of concrete curbs can also provide an effective method of
sediment control. If possible, grade sites to be below the elevation of the
finished top of curb elevations. However, erosion control BMPs such as
hydromulch or soil binders must still be applied to all bare soil areas if

no construction activity is planned within the next 21 days. In addition,
sediment control BMPs may be necessary at low points where runoff
concentrates during storm events or snow melt (In the photo above, it may
be prudent to install a silt fence or a fiber roll in back of the curb in the
vicinity of the spray painted markings on the curb).
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Protecting Slopes to Prevent Gullies

Slopes, especially long ones, must be protected to prevent
sheet, rill, and gully erosion. Stabilization of slopes should
occur immediately after final grading work is completed.
Seeding and mulching provide the best and cheapest
protection. However seed can only be applied during the
Fall or Winter months. Erosion control blankets or turf
reinforcement mats are needed on most slopes greater
than 3H:1V.

Approximate slope conversions

Percent Slope ratio Degrees
100% TH:V 45°
50% 2H:V 27°
33% 3H:1V 18°
25% 4H:1V 14°

10% 10H:1V 6°

5% 20H:1V 3°

Assessing slopes and soils

Steeper slopes (3H:1V or steeper) require more protec-
tion than flatter slopes. Slopes with highly erodible soils
(silty soils) also need more protection than those with
less erodible soils (sands and gravels). Also, long slopes
(greater than 50 feet) are at greater risk for erosion than
short slopes.

Soil conditions vs. erosion

If soil is: Erosion will be:
Compacted and smooth 30% more

Tracks across slopes 20% more

Tracks up & down slopes 10% less

Rough and irregular 10% less

Rough & loose to 12" deep 20% less
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Slope protection basics

Protecting slopes from erosion requires several actions that must be
taken together. No single approach will be successful, especially if the
slope is long, steep, or has highly erodible soils (see table on previous
page). Use one or more of the following actions:

Divert upland runoff

See Section 3 for information on how to install a berm or channel above
the slope to divert upland runoff around the bare soil area.

Control slope runoff

If slopes are broken up into benches or steps, runoff can be collected
and infiltrated, or diverted along berms or in channels to pipes or open
channel slope drains with stable outlets.

Till seedbed or condition the soil

Dozer tracks up and down slopes help hold soil in place and lengthen
the runoff flow path down the slope. See the table for information on
how the condition of the soil surface (compacted, tracked, etc.) can
increase or decrease erosion.

Seed and mulch

The most effective erosion protection by far is revegetation. However
the seeding window in Nevada occurs during the Fall and Winter. See

Section 4 for details on seed types, application rates, mulches, and soil
binders.

Silt fences and fiber rolls

Silt fences should be installed at the toe of slopes or slightly away from
the toe of the slopes. Fiber rolls should be installed along the contours
of slopes to break up flows, especially on long slopes. Space fiber rolls

to no more than 20 feet apart.

Gabions and retaining walls

Extremely steep slopes can be leveled out and shortened into two or
more steps or benches by installing retaining walls of rock, brick, block,
wood, logs, or other material. If rock layers are present along the slope,
use these to establish firm benches in a stair-step pattern.

Blankets, mats, or armoring

Slopes exceeding 3H:1V with highly erodible soils must be protected with
erosion control blankets, turf reinforcement mats, and/or other products
such as hydraulic soil binders or bonded fiber matrices. Rock lined
downdrain channels might also be needed on steep slopes to control
gullying.



Protecting Slopes to Prevent Gullies

Rolled erosion control products

Rolled erosion control products (RECPs) include geotex-
tiles, erosion control blankets, turf reinforcement mats,
cellular confinement systems and plastic sheeting. RECPs
are used to protect steep slopes (3H:1V or greater) with
highly erodible soils, drainage ditches and channels, and
other areas where erosion potential is high. Most RECPs
are designed to provide temporary stabilization until veg-
etation is established. Erosion control blankets typically
degrade within 6 - 24 months, depending on their make-
up. They usually consist of a layer of straw, coconut fiber,
wood fiber, or jute sandwiched between layers of plastic
or fiber mesh. They can be used in drainage ditches and
channels with slopes less than 20H:1V. For short slopes
(8 feet or less) above channels, install erosion control
blankets across the slope (horizontal). Install blankets up
and down the hill (vertical) on long slopes.

Steep, long slopes need erosion control blankets or turf reinforcement
mats. Install blankets and mats up and down long slopes. For channels
below slopes, install blankets and mats horizontally along the length the
channel. Don't forget to apply seed, soil amendments and fertilizer (if
needed) before installing blankets and mats.



Slope protection basics

Site

conditions Erosion blanket installation notes

Side slopes » Grade, disk, and prepare seedbed
on ditches » Spread stockpiled topsoil (if available)
and channels » Seed, amend, and fertilize (if needed)

(from high flow » Install horizontally (across slope)
:;:,:ti,onf)ltCh » Start at ditch bottom

» Staple down blanket center line first

» Staple &bury top in 8" deep trench.

» Top staples should be 12" apart

» Uphill layers overlap bottom layers

» Side overlap should be 6"- 8"

» Side & middle staples = 24" apart.

» Staple below the flow level every 12"

» Staple thru both blankets at overlaps
Long slopes » Grade, disk, and prepare seedbed
(including » Spread stockpiled topsoil (if available)
areas above » Seed, amend, and fertilize (if needed)
(cj}:(;:naer;(:ﬂ h » Install vertically (up & down hill)
flow line 9 » Unroll from top of hill if possible
levels) » Staple down center line of blanket first

» Staple & bury top in 8" deep trench
» Top staples should be 12" apart

» Side & middle staples = 24" apart

» Uphill layers overlap downhill layers
» Overlaps should be 6"-8"

» Staple thru both blankets at overlap

Install blankets and mats vertically on long slopes. Unroll from top of hill,
staple as you unroll it. Do not stretch blankets



Walk on erosion control blankets to ensure good contact
with the soil. Use plenty of soil staples to keep blankets
flat. Overlap blankets at 6 - 8 inches on sides, tops, and
bottoms. Do not stretch blankets, and do not exceed
manufacturer’s directions on maximum slope angle for
the product.

';;E‘-.'"‘-v:-u- - - e
Blankets installed along stream banks, drainage channels and other

short slopes can be laid horizontally. Install blankets vertically on longer
cut slopes. Overlap section a minimum of 6”.

Excellent erosion protection on this critical slope with coconut fiber
matting installed over fiber rolls. Also note the appropriate rock rip rap
storm drain outlet protection on the left side of the photo.
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Very good installation of erosion control blankets vertically up and down
slope and horizontally along the roadside drainage channel.

Excellent erosion control at a stream bank stabilization project using
hand scattered straw, jute matting, and erosion control blankets.

Good application of erosion control blankets to stabilize highly erodible
soils on new cut slopes at this construction site.



Protecting Slopes to Prevent Gullies

Good application of erosion control blankets on this drainage channel.
However, blankets should typically be installed horizontally along the
length of the channel with overlapping sections facing downstream. If
installed vertically, as shown in the photo above, make sure to start
the installation at the bottom of the channel and work your way up the
channel so the seams are not facing upstream.

Erosion control blankets are thinner and usually degrade quicker than
turf reinforcement mats. Check manufacturer’s product information
for degradation rate (life span), slope limitations, and installation.
Remember to apply seed, fertilizer, and lime (if necessary) before
covering slopes with blankets or mats!



Turf reinforcement mats (TRMs) are similar to erosion con-
trol blankets, but are thicker and sturdier because they
have more layers and sturdier fill material. Mats provide
greater protection than blankets because of their heavier
construction, and last longer in the field.

TRMs are used for steep slopes (3H:1V or steeper) and
ditches or channels with 15H:1V to 10H:1V slopes. TRMs
are installed just like erosion control blankets (see previ-
ous table). Additional staking or stapling is needed for
applications in channels that carry flowing water, and on
steep slopes.

Other engineered products are available that are similar
to blankets and mats. For example, apply seed prior to
hydraulic mulches or soil binders if seed is not included
in the mix (apply seed in the Fall or Winter). Consult the
manufacturer’s installation instructions for product ap-
plicability and installation instructions.

Plastic sheeting can be used to temporarily cover slopes
and stockpiles when storms are predicted. However, plas-
tic sheeting produces runoff, is prone to tearing by wind,
and should be removed as soon as possible.

Inadequate slope protection. Fiber rolls are spaced too far apart
(greater than 20’) and insufficient erosion control BMPs were applied.
However, some erosion on large cut slopes is often inevitable. Therefore
maintenance and reapplication of erosion control BMPs for 2 - 3 years

is often necessary, especially on large cut slopes, until they become
stabilized with vegetation.



Pl & -
Very poor slope protection. For best results, prepare soil by tracking up
and down slope and apply seed with mulch or erosion control blankets
immediately after reaching final grade.

Good application of hydraulically applied soil stabilizers to disturbed
soils on a cut slope.

Remove rill and gully erosion from slopes, roughen soils, and reapply
seed (in the Fall or Winter), mulch, fiber rolls and other erosion and
sediment control BMPs as necessary until new vegetation is established
and slops are stabilized.




Slope drains, gabions and retaining walls

When runoff concentrates above slopes, additional
measures, such as temporary slope drains or permanent
rock-lined downdrains are needed to safely convey runoff
across the slope to stabilized discharge points without
allowing erosion to occur.

Temporary slope drains that use plastic pipe must be
staked down securely, installed perpendicular to the
slope, and have rip rap installed at the outlet to dissipate
the energy of the discharge and prevent erosion. Tempo-
rary slope drains are used where concentrated flows need
to be transported down highly erodible slopes. Note the
rock check dam in front of inlet used to filter sediment
and protect the inlet from erosion.

Temporary slope drain that use plastic pipe must be staked down
securely, installed perpendicular to the slope, and have rip rap installed
at the outlet to dissipate the energy of the discharge and prevent erosion.
Temporary slope drains are used where concentrated flows need to be
transported down highly erodible slopes. Note the rock check dam in
front of inlet used to filter sediment and protect the inlet from erosion.

Temporary slope drains must be sized at a minimum to
convey the peak flow produced by the 2-year, 24-hour
storm event. The maximum drainage area should be 5
acres. They should not be used on slopes steeper than
2H:1V. The inlet and outlet areas should be compacted
and protected with a filter fabric liner. The inlet should be
securely entrenched to prevent water from leaking under
the inlet. The outlet area should also be stabilized with rip



rap or other materials to dissipate the energy of the dis-
charge and to prevent erosion. Pipes should be perpen-
dicular to the slope, be secured with stakes or brackets,
and have watertight gasketed fittings.

Good use of a temporary slope drain to convey concentrated runoff from
a construction project safely across a highly erodible slope. A gravel
filter pad around the drain inlet is being used to remove sediment prior
to discharge to the creek below the slope.

Very good application of a rock lined downdrain channel to carry
concentrated runoff down a slope face. Make sure to use filter fabric
under the rock. Install multiple drains at appropriate spacing where
necessary. Always install flow dissipaters at the bottom of the downdrain
to absorb energy of the discharge. Note the extensive application of soil
stabilizers on the slopes in this photo.



Temporary or permanent rock-lined downdrains can also be used

to safely convey concentrated runoff across slopes. A geotextile

liner should always be installed under the riprap to keep water from
undermining the riprap. All slope drains must have flow dissipaters at
the outlet to absorb high energy discharges. They should also have rock
check dams at the inlet to protect the inlet from erosion and to filter
sediment.

Good rock lined channel installation with filter fabric being installed
under the rock rip rap.



Protecting Slopes to Prevent Gullies

Very poor erosion protection below the storm drain outlet. No filter
fabric was installed, which allowed the runoff to undermine the rock rip
rap and create extensive erosion.

Good use of rock-filled stacked gabion baskets to protect steep slope.
Soil and bark mulch can be used in or over gabions and planted with live
willow or cottonwood cuttings to reduce the “hardened” look of gabions.

Good example of a slope stabilized with rock and native vegetation.




Good use of an engineered retaining wall to break up slope, reduce
slope angle, and reduce erosion potential. Retaining walls can also
increase the amount of land available for development. Geotechnical
conditions, local design standards, and customer preferences will
dictate the type of materials to be used.

Good example of a rockery wall. However the spilled building materials in
the foreground (cement powder) should be removed immediately or it will
become a pollutant in storm water runoff.

Excellent slope stabilization with tracking, fiber rolls and hydroseeding.
Also note the rock installed at the base of the slope which provides
additional erosion and sediment control.



/

Protecting Storm Drain Inlets and
Outlets

When installing storm drain protection, contractors must
ensure it does not flood or damage other areas. Culverts
and storm drain pipes are designed to carry moderate
and large flows of storm water. Their size is based on the
amount of area they drain and the local jurisdiction’s de-
sign standards. Storm drain inlets located near construc-
tion sites are prone to receiving sediment and other pol-
lutants if unprotected. Once in a storm drain, sediments
and pollutants drain directly to creeks, lakes, wetlands

or rivers. Excess sediment in storm drain pipes can also
reduce their capacity and cause flooding problems. And
when culvert and storm drain outlets are not properly pro-
tected from high velocity flows, they can become severely
eroded.

Culvert and storm drain inlet protection

Inlet protection should be the last line of defense at
construction sites. The goal should be to first control
sediment onsite with erosion control BMPs, such as seed,
mulch and soil binders (see Section 4) applied to all

bare soil areas as soon as possible and sediment control
BMPs, such as silt fences and fiber rolls (see Section 5)
located across slopes, at the base of slopes, and at the
perimeter of the site (e.g. back of the curb). However, it
may still be necessary to protect culvert and storm drain
inlets from construction site drainage.

Muddy runoff that flows toward a culvert, ditch, or storm
drain inlet must be slowed down and ponded so sedi-
ment can settle out and be removed before it enters the
storm drain system. This can be accomplished by placing
rock, reinforced silt fencing, fiber rolls, or other barriers in
front of the inlet. Straw bales are not approved for inlet
protection.

Sediment traps should be placed upstream of inlets with
drainage areas greater than one acre. Construction sites
with 10 or more acres of disturbed soil area, must also in-
stall a sediment basin (see Section 9). For all inlet protec-
tion approaches, stabilizing upland areas with vegetation
will greatly reduce incoming runoff and sediment loads.

Inlets can be protected with structures made of rock, fiber
rolls, stone-filled bags, or other commercial inlet protec-
tion devices (many new products are available). Place
materials to form a small dam around the inlet. Build
larger dams farther away from inlets with heavy incoming
flows. When using rock, mix rock of various sizes so flows
can seep through the dam slowly (see photos on following



pages). If spaces between rocks are too large, runoff will
move through the dam without adequate settling time.
Filter fabric can also be placed under the inlet grate for
additional protection. Accumulated sediment must be
removed from all types of inlet protection after each storm
event to ensure effectiveness.

Place removed sediment in areas where it will not wash
into inlets, ditches, channels, or streams. Do not wash

sediment or any other materials down storm drain in-
lets, into streets, or into ditches and channels.

In southern NV, use of sediment control BMPs on storm
drain inlets is only allowed within the permitted site
boundary (e.g. within the project boundaries described

in the NOI). This may include BMPs on storm drain inlets
located on the new streets of active construction projects
that have not yet turned over ownership of the new streets
(and the associated catch basins, drop inlets, under-
ground storm drain pipes, etc.) to the appropriate public
jurisdiction. Blocking of storm drain inlets with BMPs in
the public ROW located outside of the permitted project
boundary shall only be allowed to occur in southern NV
temporarily during street washing activities. Once street
washing activities have been completed and the sediment
and debris retained behind the storm drain inlet BMPs
has been removed and properly disposed of, all temporary
storm drain inlet BMPs located on public ROWs shall be
promptly removed.

Silt fence dams can also be used in low flow areas. Install
a wire-reinforced silt fence box around the inlet (see photo
on following pages). Use diagonal bracing on sides and
top to protect against incoming flow pressures. Make

sure fence is trenched in and securely fastened to posts.
Repair bypasses and undercuts promptly. Do not use in
high flow areas.

Outlet protection methods



Protecting Storm Drain Inlets and Outlets

Good storm drain inlet protection with stone-filled bags (the bag is a
heavy duty synthetic material that allows water to pass through). Note
that the bare soil at this site is graded below the elevation of the top of
the curb. Therefore the back of the curb provides a sediment barrier.
No other perimeter sediment controls, such as silt fence, are needed.

Stone-filled bags and
other inlet protection
devices located on
active streets are
prone to damage by
traffic. New products
are available that
are designed to
withstand traffic and
are reusable for other
sites.

Stone bag inlet protection damaged by contractor truck traffic. All site
workers must be educated not to drive over inlet protection devices.
Torn bags and spilled stones need to be removed and new bags need to
be installed around the inlet (with no gaps between bags).
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Excellent storm drain inlet protection with stone-filled bags surrounding
the inlet on all sides. The accumulated sediment and debris needs to
be removed and properly disposed of or placed somewhere where it
will not wash back into the street or the inlet.

Poor inlet protection. Although the stone-filled bags have successfully
trapped some sediment in the gutter, muddy water and sediment can
easily flow around the bags and into the storm drain.

Good storm drain inlet protection with fiber rolls weighted down with
sand bags. However, fiber rolls are easily damaged by car and truck
tires. Use more durable methods of inlet protection in traffic areas.




Protecting Storm Drain Inlets and Outlets

Very poor sediment control and no inlet protection. Improper use of
fiber rolls can increase erosion and offsite sediment discharges.

This straw wattle (aka fiber roll) has been here so long its growing
grass. Remove inlet protection devices and accumulated sediment
when construction activities have ceased and soils have been
stabilized. Un-maintained inlet BMPs can cause flooding.

Dry weather utility projects sometimes produce storm water runoff,
particularly during water line replacement and fire hydrant testing.
Gravel filter bags around the inlet in the street and above the inlet on the
sidewalk have effectively ponded the water and allowed the sediment to
settle in the gutter. The accumulated sediment needs to be removed as
soon as the water drains.




large storm drain inlet located within a large construction site. Note the
2"x 4" board through the concrete blocks for reinforcement.

Good use of wire-reinforced silt fence to protect a low flow inlet. Note
the diagonal bracing to protect against incoming flow pressures.



Protecting Storm Drain Inlets and Outlets

-

Good inlet protection with sediment filter bags installed under the inlet
grates. The photo below shows a filter bag with mesh netting (the blue
section) that allows overflow during relatively large runoff events.

Note: Under-grate filter bag BMPs should be inspected regularly and
should never be allowed to fill with sediment and left unattended for
long periods of time, or they may block off the storm drain inlet and

cause flooding.

Excellent storm drain inlet protection with stone-filled bags and a
sediment filter bag securely installed under the inlet grate. In addition,
plastic pipe with rebar across the curb opening effectively directs flows
through the filter bag and keeps flows from bypassing the filter bag.
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Good inlet protection and good rock pad on a stabilized construction
site entrance/exit. Note-this is the same inlet as in previous photo.

Very poor sediment control at this site. The BMPs are buried and a
significant amount of sediment has entered the storm drain system
through the inlet curb opening. The filter bag under the grate and

the sediment in the street need to be removed immediately. If left
unattended, filter bags filled with sediment can tear and fall into drop
inlets, blocking off storm drain pipes and causing flooding. Better onsite
erosion and sediment control is needed at this site

Poor protection of a drop inlet on a concrete pad with straw bales.




Straw bales have
rotted and failed,
with muddy runoff
undercutting bales.
Concrete apron and
drop inlet grate are
nearly covered in
sediment. Use straw
for mulch only.

Poor erosion and sediment control. Although the wire-reinforced silt fence
enclosure is well constructed, the ponding area is too small and it will not
be able to protect this high flow storm drain inlet. Straw bales should also
not be used in drainage channels. The ditch should be regraded and lining
and rock check dams installed to prevent further erosion.

Storm drain inlets should be protected from pavement and concrete
cutting slurry. This material is toxic to aquatic life and must not be
washed down storm drains. It should be removed with vacuum type
street sweepers as soon as possible.
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Remove pavement and concrete cutting slurry as soon as possible with
a vacuum street sweeper. Do not wash this material into storm drain
inlets.

Outlets for storm drains, culverts, and channels that
discharge into natural or constructed channels must be
lined with rock or other armoring to prevent erosion at the
outlet and downstream bank and channel erosion when
flow velocities are high.

The rock-lined “apron” at the outlet must be installed flat
and straight (lined up with the discharging pipe or chan-
nel). Armor the sides up and around the outlet to prevent
erosion, and up the banks to prevent scouring. The apron
is shaped like a long triangle, with the narrow end located
at the outlet and sized about 3x the diameter of the outlet
pipe. The width of the downstream end of the apron will
be wider, tied into the channel, and vary according to the
shape of the channel it empties into.

The table on the opposite page provides general informa-
tion for sizing rock and outlet aprons for various sized
pipes. Remember that filter fabric must be installed un-
der the rock to prevent scouring. Key in the perimeter of
the filter fabric into the soil 6 to 9 inches deep. Consult a
Nevada registered civil engineer for proper rock sizing and
apron length (per local design standards). Outlets that
discharge high flows must follow the maximum suggested
sizing criteria.

Sizing for flow dissipaters at outlets




Protecting Storm Drain Inlets and Outlets

Culvert | Avg. rock | Apron Apron Apron
size diameter | width* length** | length***
8" 3" 2-3ft. 3-5ft. 5-7 ft.

12" 5" 3-4ft. 4-6 ft. 8-12ft.

18" 8" 4-6 ft. 6-8 ft. 12-18 ft.
24" 10" 6-8 ft. 8-12ft. 18-22 ft.
30" 12" 8-10ft. 12-14 ft. 22-28 ft.
36" 14" 10-12 ft. 14-16 ft. 28-32 ft.
42" 16" 12-14ft 16-18 ft. 32-38ft

48" 20" 14-16 ft. 18-25 ft. 38-44 ft.

* Apron width at the narrow end (pipe or channel outlet)
** Apron length for slow-flow (no pressure head) outlets
*** Apron length for high flow (pressure head) outlets

If the outlet and receiving channel do not line up straight,
the channel bank receiving the brunt of the outlet flow
must be lined or it will erode quickly. If rock will be used,
double the average diameter when sizing the rock need-
ed. Gabion baskets—galvanized wire mesh boxes filled
with rock—can also be used in this situation, and can be
stacked to form a wall if necessary. Mulch and soil can be
mixed with the rock in the baskets to promote growth of
vegetation if desired to provide a softer look for gabions.

Low-flow energy dissipation aprons (above) are shorter than those for
high-flow outlets (next page).
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Energy dissipation aprons for how-flow outlet (above) should be long
enough to reduce the velocity of flow to non-erosive rates.

Good placement and
construction of rock
apron at a high-flow
storm drain outlet. If
flow from culvert enters
a channel, make sure
the channel is lined with
rock, grass, and blankets
or mats, if necessary, to
prevent erosion.
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Excellent placement and construction of rock apron to dissipate flows
from culvert outlet. Bare soil areas need to be stabilized.
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Poor placement and construction of flow dissipater apron at culvert
outlet. The apron is not in line with the culvert pipe and the exposed
channel bank will erode quickly. The apron does not drain properly and
the ponded water may lead to mosquito breeding.

K

Very poor outlet protection. No rock apron or flow dissipater at culvert
outlet and the silt fence is incorrectly installed across the drainage
flow path. Note the dozer is properly tacking up and down the slope.
However tracking alone is not enough. The bare soils should be
stabilized and a rock lined down drain and outlet protection installed.



Poor slope
protection, no

rock apron or flow
dissipater at culvert
outlet. Silt fence
must not be used
across ditches or
channels; do not
put sediment traps
at culvert outlets.

No rock apron or flow dissipater at culvert outlet. Culvert pipes are
clogged with sediment and debris and slopes around headwall are
severely eroded and need stabilization.

Excellent rock rip rap protection for this roadside channel and the
culvert pipe inlets and outlets.



Protecting Storm Drain Inlets and Outle

Excellent slope protection of highly erodible soils with fiber rolls, seed
and hydromulch. Very good outlet protection and lining of a sediment
retention basin with articulated concrete blocks that provide a hard
permeable surface to assist with maintenance activities.

Large storm drain outlets sometimes require concrete structures
for conveyance, velocity dissipation and erosion control designed
by registered civil engineers. The slopes in this photo appear to be
stabilized. The un-maintained silt fences should be removed.



Stabilizing Drainage Ditches

Man-made drainage ditches with gently sloping bottoms
(less than 3%) can be stabilized with grass and erosion
control blankets (Section 40. Moderately sloping man-
made ditches (3-6% slopes) likely require turf reinforce-
ment mats and perhaps some riprap if soils are silty.
Steeply sloping ditches (greater than 10%) need heavy
armoring with concrete, riprap, gabion baskets, geogrid,
retaining walls, or other approved products. Natural
(i.e., not “man-made”) drainage channels and creeks
or streams cannot be cleared, re-routed, or otherwise
altered without one or more permits from the U.S. Army
Corps of Engineers and the NDEP (Section 10).

Drainage ditch slopes and soils

As noted in Section 1, silty soils are the most erodible and
sand is the least erodible. Steeper ditches and those with
highly erodible soils need more protection. Drainage ditch
bank side slopes must not exceed 2H:1V (50%). If tractor
mowers or other equipment will cross channels in the
future, bank slopes must be 3H:1V (33%) or flatter. The
outlet must be installed, stabilized, and protected before
the ditch receives incoming flows.

Stabilization approaches for drainage ditches

Soil Type in Ditch
Ditch Slope | Sandy Silty Clays
Stosp | ST | CnCEEOT | v it
>10Y i
(>10%) filter fabric filter fabric filter fabric
Riprap with Riprap with
Moderate Riprap with filter fabric or | filter fabric
(5-10%) filter fabric turf mats & or turf mats
seeding & seeding
Riprap with
Slight filter fabric Seeding & Seeding &
(3-5%) orturf mats | turf mats turf mats
& seeding
Mostly Flat Seeding & Seeding & Seeding &
(<3%) blankets mulching mulching

Note: All seeding activities in Nevada should occur during the Fall or Winter

months.




Stabilizing Drainage Ditches

Erosion control blanket and turf mat linings

All ditches steeper than 10% require rock, concrete, or
other armored liners and/or grade control structures.
Ditches of 10% or less can be stabilized with turf rein-
forcement mats or erosion control blankets if they are
installed in the Fall and Winter over seed and mulch.
See Section 4 for installation and other information on
turf reinforcement mats, erosion control blankets, and
seeding/mulching applications.
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Lay in ditch blankets similar to roof shingles; start at the lowest part of
the ditch, then work your way up. Uphill pieces lap over downhill sections.
Staple through both layers around edges. Trench, tuck, and tamp down
ends at the top of the slope. Do not stretch blankets or mats.

Lay blankets in ditches and channels similar to roof shin-
gles; start at the lowest part of the ditch, then work your
way up. Uphill pieces lap over downhill sections. Staple
through both layers at joints. Trench, tuck, and tamp down
ends at the top of the slope. Do not stretch blankets or
mats but make sure they firmly contact the soil.

Check dams of rock, brush, or other products

Drainage ditches often need temporary check dams to
slow flow velocity, capture sediment, and reduce ditch bot-
tom slope and down cutting. Silt dikes or check dams can
be made of rock, stone-filled bags, fiber rolls, or brush.
They are only effective when the drainage area is 10 acres
or less.

Silt fencing and straw bales are not approved for use as
check dams, and must not be used in drainage ditches
that carry flowing water. Also, do not place check dams
in creeks or streams. Sediment must be intercepted be-
fore it reaches streams, lakes, rivers, or wetlands.



If possible, install drainage ditches in the Fall, then seed
and install check dams before excavating, filling or grad-
ing uphill areas. Otherwise install other erosion controls
promptly after ditch installation. Inspect, repair, and
clean out sediment from upstream side of check dams
after each rainfall exceeding %2 inch. Remove temporary
check dams after the site is stabilized and vegetation is
established. Placing filter fabric under check dams during
installation will make removal much easier and reduce
scouring potential. Stone bag check dams are easiest to
remove, and can be re-used.

Spacing for check dams

Ditch Check dam Additional information
slope spacing

30% 10 ft. » Calculated for 3' high
20% 15 ft. check dams.

15% 20 ft. » Center of dam should be
10% 35 ft. 6" lower than sides.

5% 55 ft. » Use 8-12"diameter

3% 100 ft. rock rip rap, stone

2% 150 ft. bags, or other approved
1% 300 ft. commercial products.
0.5% 600 ft.

Check dams of rock, stone-filled bags, or commercial
products must be installed before uphill excavation or fill
activities begin. See table for correct silt check spacing for
various channel slopes. Tied end of bag goes on down-
stream side.

Check dams of rock, stone-filled bags, or commercial products must be
installed before uphill excavation or fill activities begin. See table for
correct silt check spacing for various channel slopes. Tied end of bag
goes on downstream side.



Check dams are spaced according to the slope of the
ditch bottom (see table above). Extend the ends of the
check dam to the top of the bank to prevent bypassing
and side cutting. Keep the middle part lower and relatively
flat so overflows aren’t too concentrated and bypasses are
prevented. Key (trench in) check dam materials at least 6
inches into the sides and bottom of the ditch or channel.

Lining steep ditches and channels

Permanent man-made ditches and channels must be de-
signed by registered professional engineers according to
the design criteria in the local jurisdiction’s drainage de-
sign manual. The jurisdiction typically provides required
criteria for velocity limitations, ditch and channel liners,
drop structures, and the design of energy dissipation de-
vices. The following information provides general design
guidance that must be confirmed by the local jurisdiction
responsible for the design and approval of storm drain
systems.

Riprap is used to line sides and bottoms of steep man-
made ditches and channels. Rock sizes used in liners
should be mixed so the spaces between large rocks are
filled with smaller rock.

Rock sizing for ditch & channel liners

Flow velocity Average rock diameter
6 ft. per second 5"

8 ft. per second 10"

10 ft. per second 14"

12 ft. per second 20"

As ditch and channel depth and steepness increase, rock
size must also increase. Line the bottom and sides of
bare ditches and channels with non-woven filter fabric to
prevent undercutting and washouts. If flows are 10 feet
per second or faster, use smaller rock as a bottom liner,
below the larger rock. Rock must be placed along the
ditch bottom first, then up the sides. Rock layer thickness
should be at least 1% times the average diameter of the
largest rocks.

Install a protected outlet first by excavating a 12 - 2-foot
deep trench at the toe of the slope and filling it with
riprap. See Section 7 for details on outlet protection.
Replace dislodged rock after storms as needed.



Good use of rock check dams to reduce erosion in a drainage ditch.
Bare soils on either side of the channel need seeding and mulching.

Good placement and spacing of fiber-roll check dams. Fiber rolls and
other commercial products can be used in small drainage ditches
where channel slopes that do not exceed three percent.

Good rock liner protection on this roadside ditch.



Good use of a geosynthetic liner on the slightly sloping channel section
and rock rip rap on the steep channel section (foreground). However,
fencing should never be installed across a ditch or channel.

L -

Poor application of commercial check dam product (note erosion around
edges). The check dam needs to be longer (tied into the banks), and
more check dams are needed, at the correct spacing for channel slope.

e o R e g e T g

Poor check dam installation. Straw bales should not be used as check
dams due to rotting, installation difficulties, and high failure rates.
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Fiber rolls should never be used in relatively large drainage channels,
dry or live stream channels. Fiber rolls improperly installed in large
drainage ditches and dry stream channels can get washed downstream
during storm events. Dislodged fiber rolls can divert water and cause
erosion, and/or block off culvert pipe inlets and cause flooding and
severe erosion.

M L T b = z
Very poor protection of a steep drainage channel located below a culvert
pipe outlet that discharges concentrated runoff from a new residential
development. This permanent man-made ditch should be designed by
a registered professional engineer and an appropriate channel liner
should be installed based on calculated design flow volume and velocity.
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Installing Sediment Traps and Basins

The purpose of a sediment trap or basin is to provide an
area where muddy runoff is allowed to pool, so sediment
will settle out. Sediment traps and basins should be
installed in natural drainage areas before excavation or fill
work begins. Do not depend on sediment traps and ba-
sins alone to control sediment loss from your construc-
tion site. Other uphill controls on bare areas, slopes, and
in ditches and channels are needed to prevent overloading
traps and basins (see Sections 4 and 5).

Containment for the pooling area can be an excavated pit
or a dike made of earth or stone. Straw bales and silt fenc-
ing are not approved for use as containment structures for
concentrated runoff flows. The lowermost point of the trap
or basin must have a stabilized rock overflow structure to
prevent erosion during large storm events. The rock check
dam should also be designed to prevent extended ponding
(e.g. traps and basins must drain within 7 days).

trap and hasin
Tal g Length = Zx width or more
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Locations for traps and basins

Low-lying sites on the downbhill side of bare soil areas
where flows converge are ideal places to install temporary
sediment traps and basins. In general, sediment traps are
designed to treat runoff from drainage areas of about 1
acre or less.

Sediment basins are larger, and serve areas of about
1-20 acres. They can be temporary or permanent site
features and function as post-construction storm water
treatment controls and flood control structures. The
maximum drainage area for temporary sediment basins is
20 acres. The NDEP General Construction Permit requires
sediment basins for sites with drainage areas that have 10



or more acres of disturbed soils. Sediment basins must be
designed by a Nevada Registered Professional Engineer.
Do not put sediment traps or basins in or next to flow-
ing streams or other waterways. Make sure pooled water
does not flood buildings, roadways, or other structures.

Sediment traps

Any depression, swale, or low-lying place that receives
muddy flows from exposed soil areas can serve as a
sediment trap. Installing several small sediment traps at
strategic locations is often better than building one large
basin. The simplest approach is to dig a pit or build a
dike (berm) of soil or stone where concentrated flows are
present. This will help to detain runoff so sediment can
settle out. The outlet can be a rock-lined depression in
the containment berm. Sediment traps should be located
upstream of storm drain inlets that drain areas 1 acre or
larger. Sediment traps should not hold standing water for
longer than 7 days during the mosquito breeding season
(May - October: northern NV and March - October: south-
ern NV). They should either allow water to drain through
a rock check dam outlet, be located over permeable soils
that allow drainage, or be pumped out with appropriate
dewatering pumps and sediment filter bags or other de-
silting devices.

Sediment basins

Sediment basins are typically larger than traps, but the
design and construction approach is generally the same.
Sediment basins usually have more spillway protection
due to their larger flows. Most also have overflow outlet
pipes to drain excess runoff from relatively large storm
events. They also have outlet drain structures, such as
perforated riser pipes that slowly drain the captured storm
water from relatively small storm events in 48 - 72 hours.

Sediment basins are often designed to later serve as
storm water treatment ponds. If this is the case, agree-
ments are required for long-term sediment removal and
general maintenance. Construction of a permanent, stable
outlet, that is regularly maintained, is key to long-term
performance.

Sediment basins should not hold standing water for longer
than 7 days during the mosquito breeding season (May -
October: northern NV and March - October: southern NV).
They should be designed with outlet drain structures that
slowly drain the captured water in 48 - 72 hours. Sedi-
ment basins that pond water for more than 7 consecutive
days should be pumped and the excess sediment removed
and placed where it will not re-enter the basin or the

storm drain system. The outlet drain structure should be



checked after storm events and any sediment and debris
on the outlet screen or riser pipe perforations should be
removed.

Sizing and design considerations

The NDEP General Construction Permit requires the instal-
lation of temporary or permanent sediment basins for
sites with drainage areas of 10 or more acres of bare soil
area. Sediment basins must provide storage volume for
the 2-year, 24-hour storm, or 3,600 cubic feet of storage
per acre drained. Traps and basins should be designed
so that flow paths through the trap or basin are as long

as possible, to promote greater settling of soil particles.
Sediment basin length should be twice the width or more
if possible—the longer the flow path through the basin, the
better the sediment removal.

Construct side slopes for the excavation or earthen
containment berms with 3H:1V slopes or flatter. Berms
should be made of well-compacted clayey soil, with a
height of 5 feet or less. Well mixed rock can also be used
as a containment berm for traps. Place soil fill for the
berm or dam in 6-inch layers and compact. The entire
trap or basin, including the ponding area, berms, outlet,
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Sediment basins often have perforated pipe risers to slowly drain
captured runoff from relatively small storm events. They should also
have well-constructed rock overflow spillways to protect from erosion
and failure. Sediment basins must not hold standing water for longer
than 7 days during mosquito breeding season (May - October: No. NV
and March - October: So. NV).
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and discharge area, must be stabilized immediately after
construction (see Section 4).

An overflow outlet can be made by making a notch in the
containment berm and lining it with rock. Rock in the
notch must be large enough to handle overflows, and the
downhill outlet should be stabilized with rock or other flow
dissipaters similar to a culvert outlet. Overflow should be
at an elevation so dam will not overtop. Allow at least 1
foot of freeboard. Outlets must be designed to promote
sheet flow of discharges onto vegetated areas if possible.
If the discharge will enter a ditch or channel, make sure it
is stabilized with vegetation or lined (see Section 8).

If used, outlet risers and discharge pipes must be 12-inch-
es in diameter or larger. Corrugated metal pipe works best
for risers. Plastic or other pipe can also be used for tem-
porary applications. Risers should be topped with trash
racks and anti-vortex baffles, and have %2-inch holes every
3-6inches apart. Large holes or slots, if used, should not
appear in the lower two-thirds of the riser. Risers should
be anchored to a concrete base, and should be bedded in
a pile of 1- to 5-inch rock to a height of at least 2 - 3 feet to
promote sediment filtration during drain down. Riser tops
must be at least 2 feet below the top of the containment
berm or dike. If risers or outlet pipes that do not comply
with these design criteria are used for temporary applica-
tions, inflows must pass through a filter made of mixed
rock piled around the pipe. Rock should be removed after
upland area is well vegetated.

No sediment basin at this large construction site. Perimeter fiber rolls
alone are not an effective method of sediment control. The Nevada
General Construction Permit requires the installation of temporary or
permanent sediment basins for sites with drainage areas of 10 or more
acres of bare soil area. Sediment basins must provide storage volume
for the 2-year, 24-hour storm or 3,600 ft3 storage per acre drained.
They can become permanent features or removed once final site
stabilization is accomplished.




Installing Sediment Traps and Basins

Example of a small
sediment basin with
rock installed at

the inlet to control
erosion. Sediment
basins should be
maintained regularly.
Note the staff gage
at the back of basin
to measure both
depth of water and
depth of accumulated
sediment.

Inspection and maintenance

Inspect inlets, berms, spillways, and outlet areas for ero-
sion after each rain event of ¥z inch or more. Remove sedi-
ment before it fills half the trap or basin volume. Repair
any gullied areas and stabilize any upslope areas that
contribute large volumes of sediment. Clean trash and
plugged areas from the riser pipe. Repair and re-stabilize
any bare areas on the basin floor or side slopes. Check
the outlet pipe and/or the overflow spillway for erosion and
repair any eroded areas as necessary.

Fair installation of
2 sediment traps
above a small
lake. However, the
temporary traps
are located too
close to the lake
and the bare soil

y areas around the
-, traps need to be

" stabilized.

Fair sediment
trap construction.

dike is undersized
and lacks a
defined overflow
notch. In addition =

the site needs to be maintained and the sediment removed. The silt
fence beyond the rock dike is not needed—silt fence should not be used
across a flow path.
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Good sediment trap installation, but poor maintenance has caused the
trap to fill and bypass to occur. Remove sediment before traps are half
full. Make sure containment dikes have an overflow notch to control the
discharge location.

By ot e, T - »

Poor sediment trap installation. The overflow notch in the rock dike
is too deep and the basin is too small. Also there is no seed or mulch
covering the bare soil areas.



Installing Sediment Traps and Bas

Poor sediment trap construction. Dike is poorly built, without an overflow
notch. Placement is too close to the pond. No seeding or mulching
evident in the drainage area.

Very poor storm water management at this site. No sediment traps,
basins, or perimeter sediment controls upstream of the inlet. No
seed, mulch, or soil binders on the bare soil areas. Storm drain inlet
protection devices are quickly overwhelmed by muddy runoff. The
ponding in the street can also create a flooding hazard.



Protecting Stream Channels,

Wetlands, and Lakes

Streams must not have sediment control devices or stabi-
lization structures placed into them without one or more
permits (see Section 12).

Need information on
Storm Water Permits?

Call NDEP at: 775-687-9429;
or visit this Internet site:

http://ndep.nv.gov/bwpc/storm_cont03.htm

Setback requirements

Avoid construction activities near waterways if possible.
Maintain vegetation and create buffers by establishing
setbacks (see table below for recommendations). Flag off
vegetated buffer areas to keep equipment away. Some ju-
risdictions have mandatory setback requirements. Check
with the local planning and zoning office before working
near waterways.

Recommended setbacks from waterways

Soil Type Along Banks

Bank Slope Sandy | Silty Clays

Very Steep

(2H:1V or more) 100ft. | 80ft. 60 ft.

Steep

(4H:1V or more) 80 ft. 60 ft. 40 ft.

Moderate

(6H:1V or more) 60 ft. 40 ft. 30 ft.

Mostly Flat

(less than 10H:1V) 40ft 30ft. 20 ft.

Vegetated buffers

Preserve existing vegetation near waterways wherever
possible. This vegetation is the last chance barrier to
capture sediment in runoff before it enters a lake, river,
stream, or wetland. Where vegetation has been removed
or where it is absent, plant native species of trees, shrubs,
and grasses. Use live stakes or cuttings to save on plant-
ing costs (see figure below).



Live willow stakes driven through live wattles or rolls, trenched into
slope, provide excellent stream bank protection. Protect toe of slope
with rock or additional rolls or wattles.

Stream bank stabilization
Stream banks are likely to erode if:

Vegetation has been removed
Bank slopes are steeper than 3H:1V

>
>
» Outside curves are not protected
>

Runoff increases in the drainage area

Removal of vegetation along stream banks should be
avoided if at all possible. Bank slopes can be cut back
and replanted if severe erosion is occurring. Outside
channel curves might need protection with large rock,
embedded root wads, logs, gabions or other materials

if banks are collapsing. Note that work in and around a
stream will likely require one or more permits. Environ-
mental impacts to streams, rivers and wetlands are regu-
lated by the U.S. Clean Water Act Sections 401 and 404.
In addition, Nevada Revised Statutes (NRS) 278 regulates
the flooding impacts of building in floodplains and streams
(see Appendix C).

Increased runoff in the drainage area, caused by new
roads, parking lots, roofs, etc. (e.g. impervious surfaces)
can be addressed by promoting infiltration at every
available opportunity. Direct roof gutters, parking lot



discharges, and other runoff from impervious surfaces
into vegetated swales and landscaped areas, rather than
directly into drainage ditches, storm drain inlets, or nearby
waterways. This practice is known as disconnecting
impervious surfaces, which is an element of Low impact
Development (LID).

Unstable or bare stream banks can be stabilized with
willow cuttings harvested from vegetated areas near the
site. Live stakes are 1- to 3-foot long cuttings from live
willow trees or shrubs. Stakes are harvested during the
dormant season (November-February) and driven into the
stream bank, right-side up. They will develop roots and
grow if sufficient moisture is available and they are not
heavily damaged during installation. Cottonwood sprigs
may also be used. Plant half of the stake or cutting below
the ground surface. Push into the ground where soils are
soft; make a pilot hole with wooden or metal stake if soil
is very hard. Make sure the bottom end of the cutting

is placed into the ground - don’t install upside-down!
Stakes or cuttings can be harvested and rooted in cool
damp sand mixed with moist compost prior to planting if
desired. Cover roots with at least 1 - 2 inches of soil when
planting. Keep soil moist during the first dry season, until
plants are well established.

Wattles made of bundles of live cuttings are also effective
in stabilizing stream banks. Wattles should be approxi-
mately 4 - 6 inches in diameter and 6 feet long. They are
placed across the slope at 3- to 5-foot intervals, in long
rows. Wattles are laid in shallow trenches, staked down,
and covered with 2 - 3 inches of soil. Shoots and roots
will sprout along the entire length of the wattle, creating a
continuous vegetated erosion barrier and stabilizing the
bank.

For more information on these methods, visit the NRCS
Streambank Bioengineering Guide:

http://plant-materials.nrcs.usda.gov/idpmc/streambank.htmi

Stream crossings

Note that work in and around a stream or a river will likely
require one or more permits. Environmental impacts are
regulated by the U.S. Clean Water Act Sections 401 and
404. NRS 278 and local ordinances also regulate the
flooding impacts of building in the floodplain of a stream
or a river, or directly in a stream or a river. The U.S. Army
Corps of Engineers issues 404 permits and the NDEP
issues 401 Water Quality Certifications. In addition, a per-
mit may be required by the Nevada State Lands depart-
ment and potentially other agencies with jurisdiction over
particular streams or rivers.



Keep equipment away from and out of streams and rivers

whenever possible. If a temporary crossing is needed, put
it where the least stream or bank damage will occur. Look
for:

» Hard stream bottom areas
» Low or gently sloping banks

» Heavy, stable vegetation on both sides

Use one or more culverts (18 inch-diameter minimum) as
needed, sized to carry the flow of the stream (if any) plus
the additional flow produced by the two-year 24-hour rain
storm. A Nevada Professional Registered Civil Engineer
must design stream and river crossings. Cover culverts
with at least 12 inches of soil and at least 6 inches of
mixed rock. A 25-foot long, 6” thick pad of rock should
extend down the haul road on each side of the cross-

ing, similar to a construction entrance (see Section 2).
Remove culverts and cover material when crossing is no
longer needed. Grade, seed, or otherwise re-plant vegeta-
tion removed. Stabilization of disturbed areas should
occur immediately after construction of stream crossings
and after removal of the structure. Sediment control mea-
sures such as turbidity fences may need to be installed in
the stream during construction and during removal. See
Section 12 for additional permit information if culverts are
placed in streams.

174 L
Good use of silt fence, straw, rock, and other practices for temporary
stream crossing. Any work in stream channels—such as installation of
culverts—requires a Section 404 permit from the U.S. Army Corps of
Engineers and a Section 401 Water Quality Certification from NDEP.



Excellent soil coverage at stream bank stabilization project using hand
scattered straw, jute matting, and erosion control blankets.

el "

Good protection of a waterway located next to a road construction
project with fiber rolls and a vegetated buffer.

Poor protection of wetlands next to a construction site. Although the rock
installed below the drop structure in the photo above protects against
erosion, the upstream channel (see photo on next page) is completely
unprotected, actively eroding, and transporting sediment into the wetlands.



Protecting Stream Channels, Wetlands, and Lakes

-

Accelerated rill erosion in the side slopes of this channel due to incorrect
tracking across the slopes. Tacking across slopes, instead of up and
down, creates grooves parallel to the direction of runoff which increases
rill erosion potential. The channel bottom and side slopes at this site
should be stabilized immediately after they are constructed. Silt fences
and/or fiber rolls should filter and divert concentrated flows into the
channel during construction activities.

Poor storm water management and protection of wetlands next to a
construction site. A slit fence has failed and sediment and loose fiber
rolls and straw bales have washed into the wetlands. The sediment and
damaged BMPs should be removed and new BMPs installed as soon as
possible. BMP failure and maintenance activities should be noted on the
project Storm Water Pollution Prevention Plan (SWPPP).
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Wil TR TN
Wetlands provide critical habitat for many bird species as well as a
number of other plants, animals and insects. Some are rare and
endangered. They are protected under federal, state and local laws.
Construction activities near, in and around wetlands typically require
several permits and the implementation and proper maintenance of
best management practices (BMPs).

= by P i - N TR
Good temporary protection of steep exposed slopes with plastic sheeting
(the plastic sheeting should be removed and other soil stabilization
methods applied as soon as practical. Also note the BMPs on the stream
crossing (silt fence and straw bales) to keep sediment from washing off
the bridge into the stream.
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Maintaining and Closing Out Your
Construction Project

Erosion, sediment and waste controls need to be in-
spected and maintained at construction sites. Temporary
erosion and sediment control BMPs must be removed
and the site permanently stabilized when the project is
completed. Failing to fill, grade, and stabilize temporary
sediment traps or basins, or failing to remove silt fences,
silt check dams, and other controls can result in legal
liabilities and NPDES storm water permit violations. See
details of the storm water the Nevada NPDES General
Construction Permit in Appendix C for more information on
post-construction closeout requirements.

Inspecting storm water BMPs

Erosion and sediment control BMPs must be inspected
weekly and within 24 hours of rain events of %2 inch or
more. Inspections must be made by qualified personnel
familiar with BMPs. Keep records of inspection observa-
tions and actions taken, and file with the other paperwork
in the project Storm Water Pollution Prevention Plan
(SWPPP).

Keep erosion and sediment BMPs in good working order
until the project is completed. Sediment and other debris
should be removed from culvert and storm drain inlet
BMPs and from sediment traps and basins as needed.
Sediment and debris accumulating behind silt fences or
other sediment filters should be removed regularly. Do
not allow sediment to accumulate behind silt fences to
depths more than Y2 the height of the fence. Keep rock
pads at construction site entrances/exits clean by raking
or adding new rock as needed when sediment begins

to fill spaces between the rocks. Place the sediment
removed from sediment control BMPs where it won’t
wash back in the storm drain system or waterways. All
BMPs that have become dislodged or damaged (such as
silt fences, fiber rolls, rock check dams, etc.) should be
repaired as soon as possible and note repair actions in
the SWPPP.
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Poor BMP maintenance. This silt fence has failed and needs to be
replaced or reinforced with additional fence posts and/or wire mesh.

Managing trash, supplies, and materials

Make sure that waste materials, building materials, and
supplies are properly stored and contained so that wind
and storm water runoff cannot carry the materials away.
Keep your site clean! Chemicals, paints, and hazardous
waste products should be stored in closed containers in
a trailer, on a pallet, or in other structures to avoid spills
and runoff. Waste materials such as concrete washout,
excess paint, cleaning supplies and used oil must be
contained and disposed of properly. Do not discard
construction site waste on the ground or in the storm
drain inlets. Portable toilets must be placed on bare soil
areas (not on pavement or concrete) and staked down so
they don’t blow over. Provide for proper sanitary sewage
disposal.

Have a plan to properly handle fuel, oil, or other chemi-
cals. Provide secondary containment for portable fuel
tanks and keep spill cleanup kits and containment materi-
als on-site. Place portable equipment such as generators
and air compressors on bare soil areas (not on pavement
or concrete). Try to maintain vehicles and equipment
away from the site if possible. If maintenance must occur
on-site, use drip pans and clean up any spills promptly.

Sediment tracked onto roadways must be removed.
Vacuum type street sweepers work best.



Very poor management of landscaping materials and waste (trash).
Landscaping materials should not be stored on streets over night.

Waste and sediment should be removed from streets daily and storm
drain inlet BMPs must be maintained and cleaned. The portable toilet in
the background is also improperly placed on the street.

Good storage of supplies in sealed containers on pallets. When
available, store construction materials such as paints, solvents, fuels,
oil and lubricants in sealed containers in a jobsite storage trailer. Also
store and maintain spill cleanup supplies so they are readily available
when needed.



’ --*_t.v-- . Jt'*
Poor storage Iocatlon Do not store materials such as painting supplies
in a drainage channel.

Do not dlspose of excess concrete or wash chutes and equipment onto
bare soils at the construction site. This illegal practice can lead to a
Notice of Violation (NOV) and fines.
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Wash concrete delivery truck chutes and equipment in dedicated
concrete washout areas. Straw bales covered in plastic sheeting can be
used for temporary concrete washout areas.



Poor storm water management. The concrete washout containment is
full and excess concrete has been inappropriately disposed of on the
ground. Waste materials (old pallets, plastic sheeting and other trash)
are also improperly discarded and mixed with soil stockpiles.

The interior of building foundations are an acceptable location for the
disposal of excess concrete and washout. Concrete washout areas
typically do not have to be lined in Nevada (unless they are located in an
area of high groundwater - less than 10 feet below ground surface- or
they are located near waterways).

FOSEE M e R e
Portable concrete washout containers can be located at construction
sites and hauled off when full. The waste materials are often recycled.



Very poor housekeeping. This site would receive a Notice of Violation
(NOV) and fines if not cleaned up immediately.

Do not dispose of waste, such as old paint and plaster on the ground.

Portable paint washout containers can be rented to help keep
contractors from improperly disposing of paint waste.




Properly contain construction materials and discard waste in covered
dumpsters so trash will not blow offsite.

be cleaned up immediately. Do not wash spills into storm drain inlets.

Do not overfill dumpsters. Keep all dumpsters closed when not in use
and during off hours to keep trash from blowing offsite. Regularly empty
all dumpsters to prevent blowout or vandalism.



Very poor housekeeping; painting supplies and gasoline are spilled
in the gutter, sediment has been tracked onto the roadway, and the
portable toilet is improperly placed on the road and not staked down.

Do not place portable power equipment and fuels on paved roadways and
concrete gutters, sidewalks or driveways. Place them on level soil areas.
Maintain spill control kits on site and clean up any spills inmediately.



Clean up spills inmediately with appropriate cleanup supplies (e.g. dry
absorbent materials). Do not allow spills, or cleanup materials to enter
storm drain inlets, drainage channels, ditches or waterways.

Dumpsters leak. Do not dispose of hazardous wastes, such as used oil,

in dumpsters. Properly contain waste liquids in closed containers and
dispose of offsite.

Fair secondary containment, but the torn liner should be replaced.
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Tracking of mud onto roadways must be avoided. Install rock pads at
entrances/exits (see Section 2) and remove any sediment tracked onto
roadways at the end of each day.

Water trucks are sometimes used to keep dust from blowing off paved
roadways. If this occurs, inlet protection BMPs (Section 7) must be used
to keep muddy runoff from directly entering the storm drain system. The
photo below demonstrates poor practices; sediment control BMPs such
as fiber rolls are not maintained, no rock pad at the site entrance, and no
inlet protection BMPs to pond muddy runoff.




Vacuum type street sweepers are the preferred method of removing
sediment tracked onto roadways from construction sites.

Vegetated cover requirements for closeout

No site is closed out properly until it is stabilized, prefer-
ably with vegetation established on all bare soil areas.
Check seeded areas, and reseed areas where vegetation
is thin or absent (reseed in the Fall or Winter). This is
especially important for slopes, ditches, and channels.

Final stabilization is defined by the NDEP as a uniform
(e.g., evenly distributed, without large bare areas) peren-
nial vegetative cover with a density of 70% of the native
background vegetative cover on all unpaved areas and
areas not covered by permanent structures, or equivalent
permanent stabilization measures (e.g. rock, geotextiles,
erosion control blankets, etc.).

Removing temporary sediment controls
When project is completed:

» Remove all silt fencing and stakes. Grade or remove
accumulated sediment and dispose of off-site. Pre-
pare soils where silt fencing is removed with seed
and mulch or with other appropriate soil stabilization
methods.

» Stabilize culvert inlets with vegetation and/or rock
and grade any visible gullies. Replace any rock or soil
that has been washed away by runoff or upstream
flows. Remove any brush, debris, trash or sediment
that could clog inlets and culvert pipes.

» Check ditches and channels to make sure banks and
ditch bottoms are stabilized with vegetation, rock, or
other appropriate methods.



» Check areas where erosion control blankets or mat-
ting was installed. Cut away and remove all loose, ex-
posed material, especially in areas where there is foot
traffic or flowing water. Reseed all bare soil areas in
the Fall and Winter.

» Replace rock washouts near culvert and channel out-
lets. Fill, grade, and add rock riprap to eroded areas
around inlets and outlets. Make sure downstream
ditches and channels are stabilized with vegetation
and/or other erosion control BMPs. Fill and seed any
gullies along the banks or other slopes.

» Fill in, grade, and stabilize all temporary sediment
traps and basins that will not become permanent site
features. Provide additional erosion protection where
runoff flows might converge or high velocity flows are
expected.

» Remove temporary stream crossings and grade and
stabilize stream banks with rock, erosion control
blankets and turf reinforcement mats. Seed, mulch or
re-plant vegetation removed during crossing installa-
tion. Use drip irrigation on containerized plants until
established.

Final site stabilization

Make sure all subcontractors have repaired their work ar-
eas prior to final site closeout. Conduct a final inspection
of all work areas, vegetation, storm water flow structures,
and downstream receiving waters to make sure no vis-
ible gullies or sediment movement is evident. Notify site
owner or manager after all temporary erosion and sedi-
ment controls have been removed and final stabilization
has been completed. If the site is one acre or larger and
covered under the NPDES General Construction Permit,
submit a Notice of Termination (NOT) to the NDEP (see
http://ndep.nv.gov/bwpc/storm_cont03.htm)



R g
Excellent installation of rock flow dissipater at culvert outlet. Make sure

inlets, outlets, and slopes are well stabilized before leaving the site and
filing your “Notice of Termination” for ending permit coverage.

Good soil stabilization of a drainage ditch using a geotextile channel
liner, seeding with native vegetation and rock check dams.

Remove curb inlet BMPs, and any sediment and debris, before closing
your site. Failing to remove temporary sediment control BMPs such

as rock bags and sediment filter bags at storm drain inlets, onsite silt
fences, check dams, and other controls can result in legal liabilities and
NPDES storm water permit violations.
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Temporary irrigation with above ground pipes and sprinklers is
problematic because pipes can break (photo below) and cause significant
erosion (photo above). Seeding in Nevada should occur only in the Fall
or Winter months when irrigation is not needed. A variety of seed species,
including grasses, forbs, and shrubs, should be used when the objective
is to re-establish native and adapted species that do not require irrigation
(Appendix A). Irrigation is generally discouraged, but may be required for
sod and to maintain vegetation during hot dry weather. Drip irrigation
methods are preferred for containerized plants (over sprinklers).

Good establishment of mixed native vegetation on a large cut slope
without irrigation.
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dominate disturbed soils if not controlled. Establish area-appropriate
native plant species as soon as possible and keep invasive plant species
from becoming well established, especially along stream banks. The silt
fence at this site also needs to be repaired.

From April - October, ponded water in sediment retention basins and
detention basins should be drained or pumped out if it remains in
the basin for 7 consecutive days or more. The sediment should also
be removed as soon as practical so the basin can retain its designed
storage and flood control capacity.

&

Keep overflow outlet structures clean and free of debris.
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Regulatory Information

Construction projects may require one or more permits
before earth disturbing activities begin. If a site will
disturb one acre or more of land surface, a National
Pollutant Discharge Elimination System (NPDES) storm
water discharge permit is required. If the construction
activities also include work in or through streams, rivers or
wetlands, additional permits are required under the U.S.
Clean Water Act (CWA) and by NDEP.

NPDES storm water permits

Construction projects that will disturb one or more acres
of land must be covered by an NPDES storm water permit.
The NPDES permitting authority in Nevada is the NDEP
and storm water permits are issued by the Bureau of
Water Pollution Control (BWPC). If a project smaller than
one acre and is part of a larger development that exceeds
one acre, it also must be covered by a NPDES storm
water permit. NDEP can also require a permit for projects
less than 1 acre in size if they determine the project will
impact receiving waters located within a 1/4-mile radius
of the project. Following the erosion and sediment control
recommendations in this guidebook will help you meet the
NPDES permit requirements. The main goal of the entire
permit program is to keep sediment and other pollutants
out of lakes, rivers, streams, and wetlands. For more
details on NPDES storm water permit requirements, see
Appendix C.

Section 404 Permits for wetlands and streams

Activities conducted in or through streams, rivers or
wetlands require a separate permit under CWA Section
404, which regulates the placement of dredged or fill
material into public waters. If equipment will be operating
in or through a creek, wetland, or river, additional permit
coverage is required. Section 404 permits are issued by
the U.S. Army Corps of Engineers (USACE) for the following
activities:

Structures in Canals
Maintenance Activities
Survey Activities

Outfall Structure O&M
Temporary Rec. Structures

Utility Line Activities

vV vV v v v v VY

Bank Stabilization
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Regulatory Information

Linear Transportation Projects
Hydropower Projects

Minor Discharges

Minor Dredging

Surface Coal Mining Activities
Structural Discharges
Stream/Wetland Restoration
Marina Modifications
Single-family Housing

Flood Control Facilities O&M
Construction & Access
Dredging of Existing Basins
Boat Ramps

Waste Cleanup Operations
Development on Waterways
Agricultural Activities
Reshaping Drainage Ditches
Recreational Facilities

Storm Water Management Facilities

vV vV v v v v vV v VvV v v vV vV vV Y VY. Vv VvY

Mining Activities

Additional information regarding USACE’s permitting
requirements is available at: www.spk.usace.army.mil/organi-
zations/cespk-co/regulatory/program.html.

The Section 404 permit application and instructions may
be downloaded at: www.spk.usace.army.mil/organizations/
cespk-co/regulatory/pdf/ENG4345.pdf.

You may also contact the Nevada Regulatory Office at
775-784-5304.

Section 401 Water Quality Certification

Any project that includes proposed activities that will
result in physical disturbances to streams, rivers or
wetlands will also need a Water Quality Certification
under CWA Section 401. This program is administered
by NDEP’s Bureau of Water Quality Planning (BWQP).
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Through this program, BWQP certifies that the proposed
activity will not violate state or federal water quality stan-
dards. Additional information regarding BWQP’s program
is available at: http://ndep.nv.gov/bwqp/401cert.htm

You may also contact BWQP at 775-687-9444.

Temporary Permits for Working in Waterways

Site with construction activities conducted in streams, riv-
ers or wetlands may also require a Temporary Permit for
Working in Waterways (formerly known as a Rolling Stock
Permit). This permit is administered by NDEP’s BWPC.
Additional information regarding BWPC’s permitting pro-
grams is available at: http://ndep.nv.gov/bwpc/forms.htm

The Working in Waterways permit application and instruc-
tions may be downloaded at:

http://ndep.nv.gov/bwpc/tmpwtrwy.pdf
You may also contact BWPC at 775-687-9418.

Other permit considerations

Most permit applications require fees and some require
surveys (e.g., cultural resources surveys, Threatened &
Endangered Species surveys). The project proponent may
be asked to provide NDEP Nonpoint Source (NPS) Pro-
gram staff with copies of the permit application(s) and/or
issued permit(s).

In addition to the permits noted above, a dust control per-
mit may also be required by the local air quality manage-
ment authority.
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Appendix

Generic Revegetation Seed Mix for
Upland Sites in northern NV

1 PLS = Pure Live Seed

2 Seeds have a short shelf life

. PLS?
Botanical Name Common Name (Ibs/acre)
Achillea millefolium Yarrow 0.10
Achnatherum Indian ricegrass 200
hymenoides “Nezpar/Native” )
Agropyron fragile ssp. | Siberian wheatgrass

I ¥ ” 4.00
sibericum p-27
Artemisia t.rldenta}tza Basin sagebrush 1.00
ssp. wyomingensis
Chrysothamnus Rabbitbrush 0.50
nauseosus
Elymus elymoides Botflebrutsh 3.00
squirreltail
Streambank
Elymus lanceolatus wheatgrass “Sodar” 4.00
Ephedra viridis Mormon tea 0.50
Eriogonum Sulfurflower 0.50
umbellatum buckwheat )
Festuca ovina ?heep fescue 2.00
Covar
Linum lewisii Blue flax 0.50
Lupinus argenteus Silverleaf lupine 0.50
Penstemon palmeri Palmer penstemon 0.25
Poa secunda ?andbergﬂbluegrass 2.00
Sherman
Psuedoroegneria Bluebunch
. " " 3.00
spicata wheatgrass “Secar
Purshia tridentata Bitterbrush 1.00
Annual flower blend® | 0.50
Annual ryegrass 5.00
TOTAL 30.35
Notes:

3 Annual flower blend contains Centaurea cyanus (Bachelor buttons),
Cleome lutea (Beeplant), Cosmos bipinnatus (Cosmos), and Helian-

thus annus (Sunflower)
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Generic Revegetation Seed Mix
for Saline/Sodic Upland Sites in
northern NV

Botanical Name Common Name :I’Ib-g;acre)
Agropyron sibericum S;tjze;lan wheatgrass 3.00
?Sr;evwgi;:;is:::zza Basin sagebrush 0.50
Atriplex canescens Four-wing saltbrush 2.00
Atriplex confertiloia Shadscale saltbrush 1.00
Atriplex lentiformis Quailbush 1.00
gg;’;‘;ii’;””s Rabbitbrush 0.50
Elymus elymoides Squirreltail 3.00
Elymus lanceolatus \?:Pr\eezrt];t::?sk”So dar” 3.00
Grayia spinosa Spiny hopsage 0.50
Kochia prostrata E;(;Srg::e summer 0.25
Leymus cinereus Great Basin wildrye 2.00
Penstemon palmeri Palmer penstemon 0.50

Annual ryegrass 5.00
TOTAL 22.25

Notes:

1 PLS = Pure Live Seed
2 Seeds have a short shelf life
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Generic Revegetation Seed Mix

for Wet Saline/Sodic Sites in

northern NV

. PLS*
Botanical Name Common Name (Ibs/acre)
Artemisia tridentata .

Ssp tridentata Big sagebrush 1.00

Distichlis stricta? Inland saltgrass 3.00

Streambank
Elymus lanceolatus wheatgrass “Sodar” 3.00
. Tall wheatgrass,

Elytrigia elongata ose" 4.00

Hordeum jubatum Meadow foxtail 2.00

Juncus balticus? Baltic rush 0.20

Leymus cinereus ?reat Bailn wildrye, 5.00
Magnar

Leymus triticoides Sreeplng V\ledrye, 5.00
Shoshone

Puccinelia lemmonii Alkali grass 0.50

Sarcqbatus Greasewood 1.00

vermiculatus

Sporobolus airoides Alkali sakaton 0.50

TOTAL 25.20

Notes:

1 PLS = Pure Live Seed

2 If seeded in spring, pre-treat seed to reduce dormancy and irrigate

3 High seed dormancy
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Generic Revegetation Seed Mix for
the Mojave Desert

Botanical Name Common Name (Plll;g;acre)
gsggzztfsm Desert needlegrass 1.00
Atriplex canescens Four-wing saltbrush | 4.00
Atriplex polycarpa Cattle saltbrush 4.00
Baileya multiradiata Desert marigold 0.50
Encelia farinosa Brittle bush 1.00
Hilaria rigida Big galleta 2.00
Hymenoclea salsola Cheeseweed 1.00
Lupiinus sparsiflorus Desert lupine 0.50
Sphaeralcea ambigua | Desert globemallow | 1.00
TOTAL 15.00
Notes:

1 PLS = Pure Live Seed
2Poor availability
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Federal and State Storm Water
Permit Requirements

U.S. Environmental Protection Agency (EPA) regulations
(40 CFR 122.26(b)(14)(x) and 122.26(b)(15)) require
National Pollutant Discharge Elimination System (NPDES)
storm water discharge permit coverage for discharges
from construction activities that disturb 1 or more acres.
These nationwide regulations are implemented by general
NPDES permits, which are issued by EPA and authorized
State agencies such as the Nevada Division of Environ-
mental Protection (NDEP).

The NDEP Stormwater General Permit NVR100000 (the
General Construction Permit) was developed to satisfy
federal storm water permitting requirements. The NDEP
General Construction Permit meets all federal permit
requirements and most of the requirements of the local
governments in Nevada, though some local governments
have additional requirements that must also be ad-
dressed by the applicant. See below for a summary of
the NDEP General Construction Permit requirements.

A copy of the NDEP General Construction Permit can be
downloaded from the following NDEP website link:
http://ndep.nv.gov/bwpc/conperm02.pdf

The permit requires the owners and/or operators? of all
construction activity in Nevada disturbing 1 acre or more
to:

» Develop a Storm Water Pollution Prevention Plan
(SWPPP) prior to submitting a Notice of Intent (NOI).

» Submit a signed Notice of Intent (NOI) form to the
NDEP at least 48 hours before construction activity
begins.

» Implement the SWPPP during construction activities,
maintain all BMPs, and implement new BMPs as
necessary.

» Conduct inspections every 7 days and after each rain
event of ¥2 inch or more and record inspections and
any corrective actions on the SWPPP (e.g. the SWPPP
is a living document).

1 The land owner and/or operator of a construction site is the permittee
who is responsible for complying with the NDEP Construction General
Permit. The permittee is the person that has operational control of
the construction plans and specifications, or has day-to-day opera-
tional control of the activities necessary to ensure compliance with
the SWPPP.
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» Submit a signed Notice of Termination (NOT) form to
Nevada Division of Water after the site has reached
final stabilization?.

The SWPPP must be developed in accordance with good
engineering practices. The SWPPP must identify expected
sources of pollution and describe how they will be con-
trolled. The SWPPP must be completed prior to commenc-
ing construction activities at the site and it must be signed
and kept onsite. SWPPPs required by this permit are
considered public documents that shall be made available
to federal, state and local inspectors upon request. They
must also be made available to the general public, upon
written request, in accordance with CWA Section 308(b).
Deficient SWPPPs may require modification upon notifica-
tion by NDEP or the local regulatory authority (typically the
local City or County).

Construction site SWPPP requirements

Model SWPPP template: A model Storm Water Pollution
Prevention Plan (SWPPP) template, that is preferred for
use in Nevada, is available for download at: http://ndep.
bwpcnv.gov//tempalte%20swppp.doc The model SWPPP
template follows requirements listed in NDEP’s General
Construction Permit. Consistent use of the model SWPPP
template will promote plan consistency, increase the qual-
ity and completeness of SWPPPs, and assist the Cities,
the County and NDEP with inspections.

Each construction site SWPPP must include, at a mini-
mum, the following:

Project Description: A clear description of the nature of
the construction activity, the order of major soil disturbing
activities, a site map, and other information. A location
map and a site map shall be included and indicate drain-
age patterns and show approximate slopes after grading,
areas of disturbance, the location of erosion, sediment
and waste control BMPs, any surface waters or wetlands
that could receive runoff from the site, and storm water
discharge locations.

Receiving Waters: The SWPPP shall identify the name
and location of the streams, rivers, ditches, drainages,
lakes, wetlands (both perennial and intermittent), that will
be disturbed or will receive runoff from the construction
site. If the site will drain to the municipal storm drain

2 Final stabilization is defined by the NDEP as a uniform (e.g., evenly
distributed, without large bare areas) perennial vegetative cover with
a density of 70% of the native background vegetative cover on all
unpaved areas and areas not covered by permanent structures, or
equivalent permanent stabilization measures (e.g. rock, geotextiles,
erosion control blankets, etc.).
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system, the SWPPP must identify the receiving water to
which the system discharges. In addition, the SWPPP
must identify if any of the receiving waters appear on the
current 303(d) listing of Impaired Water Bodies, issued by
the NDEP (http://ndep.nv.gov/bwqp/standard.htm). It must
describe the condition for which the water body has been
listed; indicate whether discharges from the site will con-
tribute significantly to any 303(d) listing or an established
TMDL; and describe the BMPs that will be implemented to
ensure that discharges from the site will not cause or con-
tribute to an exceedance of State water quality standards.

Sediment and Erosion Control BMPs: The SWPPP must
include a clear description of the sediment and erosion
control BMPs that will be used and when they will be
implemented. At a minimum, the following control mea-
sures shall be used:

» Soil Stabilization Practices—Existing vegetation shall
be preserved where possible. All disturbed areas of
the site shall be stabilized. Stabilization shall begin
within 14 days on areas of the site where construc-
tion activities have permanently or temporarily (for
21 days or more) ceased. When snow cover causes
delays, stabilization shall begin as soon as possible.
Stabilization practices include seeding, mulching,
placing sod, planting trees or shrubs, and using geo-
textile fabrics and other appropriate measures.

» Perimeter Structural Practices—Silt fences or other
equivalent structural practices shall be used on all
side and down slope borders of the site. For common
drainage locations that serve more than 10 disturbed
acres at a time, a sediment basin must be used if
possible. Structural practices include protecting
drain inlets and outlets, using silt fences, earthen
dikes, drainage swales, sediment traps, check dams,
subsurface drains, slope drains, reinforced soil retain-
ing systems, gabions, sediment basins and other
appropriate measures.

Post-Construction Storm Water Management: The
SWPPP must also provide a description of the permanent
devices that will be installed during construction to control
the pollutants in storm water discharges that will occur
after construction has been completed. Such practices
may include, but are not limited to, storm water detention
structures (including wet ponds); storm water retention
structures; flow attenuation by use of open vegetated
swales and natural depressions; infiltration of runoff
onsite; and sequential systems (which combine several
practices). The SWPPP shall include an explanation of the
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technical basis used to select the practices to control pol-
lution where flows exceed predevelopment levels.

Non-Storm Water Discharge Maintenance. The SWPPP
must identify all allowable sources of non-storm water
discharges listed in Part I.D.2 of the NDEP General Con-
struction Permit. Non-storm water discharges are to be
eliminated or reduced to the extent possible. The owner
and/or operator must implement appropriate pollution
prevention measures to minimize pollutants in any non-
storm water discharges and must describe those mea-
sures in the SWPPP.

Other Controls: The SWPPP must describe the measures
to prevent the discharge of solid materials to waters of the
U.S., including building materials, except as authorized

by a CWA Section 404 permit; the measures to minimize
off-site vehicle sediment tracking and on-site dust genera-
tion; the measures to sufficiently stabilize soil at culvert
locations; and provide a description of construction and
waste materials expected to be stored on-site and the
measures used to prevent storm water pollution, including
the spill prevention and response measures to be used.

Inspection & Maintenance: The SWPPP shall include

a clear description of the inspection and maintenance
procedures that will be implemented to keep the control
measures in good and effective operating condition.

Qualified personnel shall inspect all storm water control
measures and drainage features at least once every sev-
en days and within 24 hours of the end of a storm that is
Y4 inch or greater. Discharge locations shall be inspected
to ensure that velocity dissipaters prevent significant im-
pacts to receiving waters. Vehicle exits shall be inspected
for evidence of offsite sediment tracking. Disturbed areas
and material storage areas that are exposed to precipita-
tion shall be inspected for evidence of pollutants entering
the drainage system. A signed report summarizing the
scope of the inspection, major observations, and any cor-
rective actions taken shall be made and kept as part of
the SWPPP.

Owner/Operator Certification Statement: The owner
and/or operator (permittee) of the project site must sign
under the following statement in SWPPP: “I certify under
penalty of law that this document and all attachments
were prepared under my direction or supervision in ac-
cordance with a system designed to assure that qualified
personnel properly gather and evaluate the information
submitted. | also confirm that a storm water pollution
prevention plan (SWPPP) has been completed, will be
maintained at the project site from the start of construc-
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tion activities, and that the SWPPP will be compliant with
any applicable local sediment and erosion control plans.
Based on my inquiry of the person or persons who man-
age the system, or those persons directly responsible for
gathering the information, the information submitted is, to
the best of my knowledge and belief, true, accurate, and
complete. | am aware that there are significant penalties
for submitting false information, including the possibility
of fines for knowing violations.”

Contractors and Subcontractors: The SWPPP shall
clearly state the contractors or subcontractors that

will implement each control measure identified in the
SWPPP. All contractors and subcontractors identified in
the SWPPP must sign a copy of the following certification
statement before conducting any professional service at
the site: “I certify under penalty of law that | understand
the terms and conditions of the State’s General Permit
(NVR100000) that authorizes storm water discharges as-
sociated with industrial activity from the construction site
identified as part of this certification.”

This certification, and the Owner/Operator certification
noted previously, must include the name and title of the
person providing the signature, the name, address, and
telephone number of the contracted firm, the address, or
other identifying description of the site and the date the
certification is made. All certification statements must be
included in the SWPPP.

SWPPP guidance

The NDEP has references and documents that provide
guidance in the preparation of a Storm Water Pollution
Prevention Plan (SWPPP). This information is available for
download at:

http://ndep.nv.gov/bwpc/storm_cont03.htm

Additional guidance for completing and maintaining a
SWPPP is also available in the Truckee Meadows Con-
struction Site BMP Handbook available for download at:
http:// www.TMstormwater.com
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Kennedy/Jenks Consultants developed the
Nevada BMP Field Guide under KJ project
number 0795009.

Kennedy/Jenks Consultants

Engineers & Scientists

NPDES Permit Compliance

Erosion & Sediment Control Plans and Training
BMP, LID & Treatment Control Design

Storm Water Management Planning

Stream Stabilization and Restoration

Drainage Master Planning

Airport and Railroad Planning and Engineering

vV V. v vV vV v VvY

Water and Wastewater Engineering

Reno: 775-827-7900
Las Vegas: 702-270-3611
http://www.kennedyjenks.com/

This document is based on a similar guide produced for the Kentucky Division
of Water and Division of Conservation by Tetra Tech, Inc. For more information
on the Kentucky BMP Field Guide, please contact Barry Tonning of Tetra Tech,
Inc. at (703) 385-6000.



Comments on the Nevada BMP Field Guide
such as suggested edits, additions, or re-
quests for additional copies should be sent
to the following:

City of Reno
Public Works - Environmental Control
P.0. Box 1900
Reno, NV 89505
(775) 334-2168

Stormwater@ci.reno.nv.us





