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INTRODUCTION
Purpose
The purpose of this manual is to provide minimum
standards and specifications for meeting criteria set forth by
the New York State Department of Environmental
Conservation (NYS DEC) for stormwater discharges
associated with construction activity. The standards and
specifications provide criteria on minimizing erosion and
sediment impacts from construction activity involving soil
disturbance. They show how to use soil, water, plants, and
products to protect the quality of our environment. These
standards and specifications were developed in cooperation
with the USDA Natural Resources Conservation Service,
New York State Soil and Water Conservation Committee
(NYSSWCC), NYS DEC and other state and local agencies
for use by planners, design engineers, developers,
contractors, landscape architects, property owners, and
resource managers. Proper use of these standards will
protect the waters of the state from sediment loads during
runoff events.

Stream pollution and damages to public facilities and
private homes are examples. Hazards associated with land
disturbance include:
1. A large increase of soil exposed to erosion from wind
and water;
2. Increased water runoff, soil movement, sediment
accumulation and peak flows caused by:
a. Removal of plant cover;
b. A decrease in the area of soil which can absorb water
because of construction of streets, buildings,
sidewalks, and parking lots;
c. Changes in drainage areas caused by grading
operations, diversions, and streets;
d. Changes in volume and duration of water
concentrations caused by altering steepness, distance,
and surface roughness;
e. Soil compaction by heavy equipment, which can
reduce the water intake of soils as much as 90
percent of the original rate; and,

Scope and Authority
The standards and specifications apply to lands within New
York State where housing, industrial, institutional,
recreational, or highway construction, and other land
disturbances are occurring or imminent. They are statewide
in scope and, in some cases, are somewhat generalized due
to variations in climate, topography, geology, soils, and
plant requirements. Feasible ways to minimize erosion and
sedimentation are varied and complex. Following these
standards and specifications is presumed to be in
compliance with the SPDES general permit for construction
activities. Alternative methods may be explored on a case
specific basis and shall be discussed with NYS DEC
regional staff.
The Environmental Protection Agency delegated
stormwater responsibility for the National Pollutant
Discharge Elimination System (NPDES) Permit to New
York on October 1, 1992. New York State issued its first
General Permit for stormwater discharges from construction
activities on August 1, 1993. This was issued pursuant to
Article 17, Titles 7, 8 and Article 70 of Environmental
Conservation Law. At a minimum, an erosion and sediment
control plan must be prepared for any construction activity
that disturbs one or more acres.

Erosion and Sediment Hazards Associated
with Development
Many people may be adversely affected by development on
relatively small areas of land. Uncontrolled erosion and
sediment from these areas may cause considerable
economic damage to individuals and society in general.
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f. Prolonged exposure of unprotected sites and
disturbed areas to poor weather conditions.
3. Altering the groundwater regime that may adversely
affect drainage systems, slope stability, survival of
existing vegetation and establishment of new plants;
4. Exposing subsurface materials that are too rocky, too
acid, or otherwise unfavorable for establishing plants;
5. Obstructing stream flow with new buildings, dikes, and
land fills;
6. Improper timing and sequencing of construction and
development activities; and,
7. Abandonment of sites before completion of construction.

How to Use This Manual
The standards and specifications listed in this manual have
been developed over time to reduce the impact of soil loss
from construction sites to receiving water bodies and
adjacent properties. This manual provides designers with
details on how to plan a site for erosion and sediment
control and how to select, size, and design specific practices
to meet these resource protection objectives. The
appendices at the end of this manual contain additional
information as guidance for site plan design and review,
construction implementation, and site inspection. Review
and inspection checklists are provided to aid planners and
designers in meeting the standards requirements.
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BASIC PRINCIPLES OF EROSION AND SEDIMENT CONTROL
The Erosion and Sedimentation Processes
The standards, specifications, and planning guidelines
presented in this document are intended to be utilized when
development activities change the natural topography and
vegetative cover of an area. Erosion and sediment control
plans must be designed and constructed to minimize erosion
and sediment problems associated with soil disturbance. To
understand how erosion and sediment rates are increased
requires an understanding of the processes themselves.
Soil erosion is the removal of soil by water, wind, ice, or
gravity. This document deals primarily with the types of
soil erosion caused by rainfall and surface runoff.
Raindrops strike the soil surface at a velocity of
approximately 25-30 feet per second and can cause splash
erosion. Raindrop erosion causes particles of soil to be
detached from the soil mass and splash into the air. After
the soil particles are dislodged, they can be transported by
surface runoff, which results when the soil becomes too
saturated to absorb falling rain or when the rain falls at an
intensity greater than the rate at which the water can enter
the soil. Scouring of the exposed soil surface by runoff can
cause further erosion. Runoff can become concentrated into
rivulets or well-defined channels up to several inches deep.
This advanced stage is called rill erosion. If rills and
grooves remain unrepaired, they may develop into gullies
when more concentrated runoff flows downslope.
Sediment deposition occurs when the rate of surface flow is
insufficient for the transport of soil particles. The heavier
particles, such as sand and gravel, transport less readily than
the lighter silt and clay particles. Previously deposited
sediment may be suspended by runoff from another storm
and transported farther downslope. In this way, sediment is
carried intermittently downstream from its upland point of
origin.

Factors That Influence Erosion
The erosion potential of a site is determined by five factors;
soil erodibility, vegetative cover, topography, climate, and
season. Although the factors are interrelated as
determinants of erosion potential, they are discussed
separately for easy understanding.
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1. Soil Erodibility – The vulnerability of a soil to erosion
is known as erodibility. The soil structure, texture, and
percentage of organic matter influence its erodibility. The
most erodible soils generally contain high proportions of silt
and very fine sand. The presence of clay or organic matter
tends to decrease soil erodibility. Clays are sticky and tend
to bind soil particles together. Organic matter helps to
maintain stable soil structure (aggregates).
2. Vegetative Cover – Vegetation protects soil from the
erosive forces of raindrop impact and runoff scour in
several ways. Vegetation (top growth) shields the soil
surface from raindrop impact while the root mass holds soil
particles in place. Grass buffer strips can be used to filter
sediment from the surface runoff. Grasses also slow the
velocity of runoff, and help maintain the infiltration
capacity of a soil. The establishment and maintenance of
vegetation are the most important factors in minimizing
erosion during development.
3. Topography – Slope length and steepness greatly
influence both the volume and velocity of surface runoff.
Long slopes deliver more runoff to the base of slopes and
steep slopes increase runoff velocity. Both conditions
enhance the potential for erosion to occur.
4. Climate – Climate also affects erosion potential in an
area. Rainfall characteristics such as frequency, intensity,
and duration directly influence the amount of runoff that is
generated. As the frequency of rainfall increases, water has
less chance to drain through the soil between storms. The
soil will remain saturated for longer periods of time and
stormwater runoff volume may be potentially greater.
Therefore, erosion risks are high where rainfall is frequent,
intense, or lengthy.
5. Season – Seasonal variation in temperature and rainfall
defines periods of high erosion potential during the year.
High erosion potential may exist in the spring when the
surface soil first thaws and the ground underneath remains
frozen. A low intensity rainfall may cause substantial
erosion because the frozen subsoil prevents water
infiltration. In addition, the erosion potential increases
during the summer months due to more frequent, high
intensity rainfall.
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STEPS IN THE SELECTION AND DESIGN OF CONTROL MEASURES
The following text relates to the planning flow charts on
pages 2.6, 2.7 and 2.8.

shorten it. Any combination of these strategies can be
used. If no rainfall except that which falls on the slope has
the potential to cause erosion, and if the slope is relatively
short, protecting the soil surface is often all that is required
to solve the problem.

In the erosion and sediment control process, site designs
must be prepared to address erosion control and then
sediment control. Erosion control is accomplished by
controlling runoff and then stabilizing soil. After erosion
control has been planned, sediment control can then be
developed.
Step 1: Identify Control Methods—Three basic methods
are used to control soil movement on construction sites:
runoff control, soil stabilization, and sediment control.
CONTROLLING EROSION SHALL BE THE FIRST
LINE OF DEFENSE. Runoff control and soil stabilization
can be used to control erosion. Controlling erosion is very
effective for small-disturbed areas such as single lots or
small areas of a disturbance.
Sediment control may be necessary on large developments
where mass grading is planned, where it is harder or
impractical to control erosion, and where sediment particles
are relatively large. A minimum of cost for erosion and
sediment control is usually accomplished by using a
combination of vegetative and structural erosion control and
sedimentation control measures.
Step 2: Identify Resources and Potential Problem Areas—
Resources need to be identified prior to initiating an ESC
plan. These resources include, but are not limited to,
receiving waters, tributaries to public water supplies,
beaches and other concentrated recreational areas, wetlands,
trees, vegetative buffers, steep slopes and cultural resources.
Areas where erosion is to be controlled will usually fall into
categories of slopes, graded areas or drainage ways. Slopes
include graded rights-of-way, stockpile areas, and all cut or
fill slopes. Graded areas include all stripped areas other
than slopes. Drainage ways are areas where concentrations
of water flow naturally or artificially, and the potential for
gully erosion is high. Problem areas where sediment is to
be controlled fall into categories of large or small drainage
areas. Small areas are usually 1 acre or less while large
areas are greater than 1 acre.
Step 3: Identify Required Strategy—The third step in
erosion and sediment control planning is to follow the
planning matrix from the problem area to the strategy that
can be taken to solve the problem. Strategies can be used
individually or in combination. For example, if there is a
cut slope to be protected from erosion, the strategies may be
to protect the ground surface, divert water from the slope, or

August 2005

Step 4: Identify Control Measure Group—Once required
strategies are identified, the planning flow chart leads to the
group or groups of control measures that will accomplish
one strategy. Control measures within each group have
similar purpose, scope, application, design, criteria,
standard plans, and construction specifications. Therefore,
any measure within a group may solve the problem in
question.
Step 5: Design Specific Control Measures—The final step
in erosion and sediment control planning is accomplished
by completing final design. This involves applying any
control measure within a group to solve the specific erosion
and sediment control problem. From descriptions given to
the right of each control measure in the ESC planning
matrix (Table 2.1), the one measure which is most
economical, practical, efficient, and adaptable to the site
should be chosen.
Step 6: Winter Operations—If construction activities
continue during winter , access points should be enlarged
and stabilized to provide for snow stockpiling. In addition,
a snow management plan should be prepared with adequate
storage and control of meltwater. A minimum 25 foot
buffer shall be maintained from perimeter controls such as
silt fence. In high resource protection areas, silt fence shall
be replaced with perimeter dikes, swales, or other practices
resistant to the forces of snow loads. Keep drainage
structures open and free of snow and ice dams. Inspection
and maintenance are necessary to ensure the function of
these practices during runoff events.
Once the specific control measure has been selected, the
plan key symbol given in the flow chart must be placed on
the erosion and sediment control site plan to show where
the control measure will be used. Standardized design,
plan, and construction specification sheets must then be
completed for each control measure. This completes the
planning for erosion control and soil stabilization as part of
the total natural resource plan.
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Figure 2.2
Planning Flow Chart—Soil Stabilization
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STANDARD AND SPECIFICATIONS
FOR PERMANENT CRITICAL AREA PLANTINGS
results of a soil test can be obtained to determine fertilizer
needs, apply commercial fertilizer at 600 lbs. per acre of 510-10 or equivalent. If manure is used, apply a quantity to
meet the nutrients of the above fertilizer. This requires an
appropriate manure analysis prior to applying to the site.
Do not use manure on sites to be planted with birdsfoot
trefoil or in the path of concentrated water flow.
Seed mixtures may vary depending on location within the
state and time of seeding. Generally, warm season grasses
should only be seeded during early spring, April to May.
These grasses are primarily used for vegetating excessively
drained sands and gravels. See Standard and Specification
for Sand and Gravel Mine Reclamation. Other grasses may
be seeded any time of the year when the soil is not frozen
and is workable. When legumes such as birdsfoot trefoil
are included, spring seedings are preferred. See Table 3.1
“Permanent Critical Area Planting Mixture
Recommendations" for additional seed mixtures.

Definition
Establishing grasses with other forbs and/or shrubs to
provide perennial vegetative cover on disturbed, denuded,
slopes subject to erosion.

General Seed Mix:
1
add inoculant immediately prior to seeding

Purpose

Variety

To reduce erosion and sediment transport.

Empire/Pardee

82

0.20

Common

8

0.20

KY-31/Rebel

20

0.45

Redtop OR

Common

2

0.05

Ryegrass
(perennial)

Pennfine/Linn

5

0.10

Birdsfoot
trefoil1 OR

Conditions Where Practice Applies

Common white
clover1

This practice applies to all disturbed areas void of, or
having insufficient, cover to prevent erosion and sediment
transport. See additional standards for special situations
such as sand dunes and sand and gravel pits.

PLUS
Tall fescue

Criteria

PLUS

All water control measures will be installed as needed prior
to final grading and seedbed preparation. Any severely
compacted sections will require chiseling or disking to
provide an adequate rooting zone, to a minimum depth of
12”. The seedbed must be prepared to allow good soil to
seed contact, with the soil not too soft and not too compact.
Adequate soil moisture must be present to accomplish this.
If surface is powder dry or sticky wet, postpone operations
until moisture changes to a favorable condition. If seeding
is accomplished within 24 hours of final grading, additional
scarification is generally not needed, especially on ditch or
stream banks. Remove all stones and other debris from the
surface that are greater than 4 inches, or that will interfere
with future mowing or maintenance.
Soil amendments should be incorporated into the upper 2
inches of soil when feasible. The soil should be tested to
determine the amounts of amendments needed. Apply
ground agricultural limestone to attain a pH of 6.0 in the
upper 2 inches of soil. If soil must be fertilized before
August 2005

lbs./acre lbs/1000 sq. ft.

2

Mix 4 lbs each of Empire and Pardee OR 4 lbs of
Birdsfoot and 4 lbs white clover per acre.
Time of Seeding: The optimum timing for the general seed
mixture is early spring. Permanent seedings may be made
any time of year if properly mulched and adequate moisture
is provided. Late June through early August is not a good
time to seed, but may facilitate covering the land without
additional disturbance if construction is completed.
Portions of the seeding may fail due to drought and heat.
These areas may need reseeding in late summer/fall or the
following spring.

Method of seeding: Broadcasting, drilling, cultipack type
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seeding, or hydroseeding are acceptable methods. Proper
soil to seed contact is key to successful seedings.
Mulching: Mulching is essential to obtain a uniform stand
of seeded plants. Optimum benefits of mulching new
seedings are obtained with the use of small grain straw
applied at a rate of 2 tons per acre, and anchored with a
netting or tackifier. See the mulch standard and
specification for choices and requirements.
Irrigation: Watering may be essential to establish a new
seeding when a drought condition occurs shortly after a new
seeding emerges. Irrigation is a specialized practice and
care must be taken not to exceed the application rate for the
soil or subsoil. When disconnecting irrigation pipe, be sure
pipes are drained in a safe manor, not creating an erosion
concern.

New York Standards and Specifications
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STANDARD AND SPECIFICATIONS
FOR MULCHING
Criteria
Site preparation prior to mulching requires the installation
of necessary erosion control or water management practices
and drainage systems.
Slope, grade and smooth the site to fit needs of selected
mulch products.
Remove all undesirable stones and other debris to meet the
needs of the anticipated land use and maintenance required.
Apply mulch after soil amendments and planting is
accomplished or simultaneously if hydroseeding is used.

Definition

Select appropriate mulch material and application rate or
material needs. Determine local availability.

Applying coarse plant residue or chips, or other suitable
materials, to cover the soil surface.

Select appropriate mulch anchoring material.

Purpose
The primary purpose is to provide initial erosion control
while a seeding or shrub planting is establishing. Mulch
will conserve moisture and modify the surface soil
temperature and reduce fluctuation of both. Mulch will
prevent soil surface crusting and aid in weed control. Mulch
is also used alone for temporary stabilization in nongrowing months.

NOTE: The best combination for grass/legume
establishment is straw (cereal grain) mulch applied at 2 ton/
acre (90 lbs./1000sq.ft.) and anchored with wood fiber
mulch (hydromulch) at 500 – 750 lbs./acre (11 – 17
lbs./1000 sq. ft.). The wood fiber mulch must be applied
through a hydroseeder immediately after mulching.

Conditions Where Practice Applies
On soils subject to erosion and on new seedings and shrub
plantings. Mulch is useful on soils with low infiltration
rates by retarding runoff.
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405 cu. yds.

Air-dried; free of
undesirable seeds &
coarse materials

Undyed, unbleached
plain weave. Warp 78
ends/yd., Weft 41 ends/
yd. 60-90 lbs./roll

Hay or Straw

New York Standards and Specifications
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Jute twisted yarn
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Straw or coconut
Photodegradable plastic
fiber, or combination net on one or two sides

134-402 cu. yds.

—

—

Most are 6.5 ft. x 3.5 81 rolls
ft.

3-9 cu. yds.

Compost

Up to 3” pieces,
moderately to highly
stable

8” x 100” 2-sided
plastic, 48” x 180”
1-sided plastic

Excelsior wood fiber Interlocking web of
mats
excelsior fibers with
photodegradable plastic
netting

48” x 50 yds. or 48”
x 75 yds.

90-100 lbs. 2-3 bales 2 tons (100-120
bales)

9 cu. yds.

Washed; Size 2B or
3A—1 1/2”

10-20 tons

per Acre

Gravel, Crushed
Stone or Slag

500-900 lbs.

per 1000 Sq. Ft.

2,000 lbs.

Air-dried. Free of
objectionable coarse
material

Quality
Standards

Wood fiber cellulose Made from natural wood 50 lbs.
(partly digested
usually with green dye
wood fibers)
and dispersing agent

Wood chips or
shavings

Mulch
Material

Excellent mulch for short slopes and
around plants and ornamentals. Use 2B
where subject to traffic. (Approximately
2,000 lbs./cu. yd.). Frequently used over
filter fabric for better weed control.

Apply with hydromulcher. No tie down
required. Less erosion control provided
than 2 tons of hay or straw.

Used primarily around shrub and tree
plantings and recreation trails to inhibit
weed competition. Resistant to wind
blowing. Decomposes slowly.

Remarks

—

1-3”

—

—

Designed to tolerate higher velocity water
flow, centerlines of waterways, 60 sq.
yds. per roll.

Coarser textured mulches may be more
effective in reducing weed growth and
wind erosion.

Use without additional mulch. Excellent
for seeding establishment. Tie down as
per manufacturers specifications.
Approximately 72 lbs./roll for excelsior
with plastic on both sides. Use two sided
plastic for centerline of waterways.

Use without additional mulch. Tie down
as per manufacturers specifications.
Good for center line of concentrated
water flow.

cover about 90% Use small grain straw where mulch is
surface
maintained for more than three months.
Subject to wind blowing unless anchored.
Most commonly used mulching material.
Provides the best micro-environment for
germinating seeds.

3”

—

2-7”

Depth of
Application

Table 3.7
Guide to Mulch Materials, Rates, and Uses
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STANDARD AND SPECIFICATIONS
FOR STABILIZATION WITH SOD
unless specified.
5. Sod shall not be harvested or transplanted when moisture
content (excessively dry or wet) may adversely affect its
survival.
6. Sod shall be harvested, delivered, and installed within a
period of 36 hours. Sod not transplanted within this period
shall be inspected and approved by the contracting officer
or his designated representative prior to its installation.
Site Preparation
Fertilizer and lime application rates shall be determined by
soil tests. Under unusual circumstances where there is
insufficient time for a complete soil test and the contracting
officer agrees, fertilizer and lime materials may be applied
in amounts shown in subsection 2 below. Slope land such
as to provide good surface water drainage. Avoid
depressions or pockets.

Definition
Stabilizing silt producing areas by establishing long term
stands of grass with sod.

Purpose

1. Prior to sodding, the surface shall be smoothed and
cleared of all trash, debris, and of all roots, brush, wire,
grade stakes and other objects that would interfere with
planting, fertilizing or maintenance operations.

To stabilize the soil; reduce damage from sediment and
runoff to downstream areas; enhance natural beauty.

2. The soil should be tested to determine the amounts of
amendments needed. Where the soil is acid or composed
of heavy clays, ground limestone shall be spread to raise the
pH to 6.5. If the soil must be fertilized before results of a
soil test can be obtained to determine fertilizer needs, apply
commercial fertilizer at 20 lbs. of 5-10-10 (or equivalent)
and mix into the top 3 inches of soil with the required lime
for every 1,000 square feet. Soil should be moist prior to
sodding. Arrange for temporary storage of sod to keep it
shaded and cool.

Conditions Where Practice Applies
On exposed soils that have a potential for causing off site
environmental damage where a quick vegetative cover is
desired. Moisture, either applied or natural, is essential to
success.

Design Criteria
1. Sod shall be bluegrass or a bluegrass/red fescue mixture
or a perennial ryegrass for average sites. (CAUTION:
Perennial ryegrass has limited cold tolerance and may
winter kill.) Use turf type cultivars of tall fescue for shady,
droughty, or otherwise more critical areas. For variety
selection, contact Cornell Cooperative Extension Turf
Specialist.
2. Sod shall be machine cut at a uniform soil thickness of
3/4 inch, plus or minus 1/4 inch. Measurement for
thickness shall exclude top growth and thatch.
3. Standard size sections of sod shall be strong enough to
support their own weight and retain their size and shape
when suspended vertically from a firm grasp on the upper
10 percent of the section.
4. Sod shall be free of weeds and undesirable coarse weedy
grasses. Wild native or pasture grass sod shall not be used
August 2005

Sod Installation
1. For the operation of laying, tamping, and irrigating for
any areas, sod shall be completed within eight hours.
During periods of excessively high temperature, the soil
shall be lightly moistened immediately prior to laying the
sod.
2. The first row of sod shall be laid in a straight line with
subsequent rows placed parallel to, and tightly wedged
against, each other. Lateral joints shall be staggered to
promote more uniform growth and strength. Ensure that
sod is not stretched or overlapped and that all joints are
butted tight in order to prevent voids which would cause air
drying of the roots. On sloping areas where erosion may be
a problem, sod shall be laid with the long edges parallel to
the contour and with staggered joints.
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3. Secure the sod by tamping and pegging, or other
approved methods. As sodding is completed in any one
section, the entire area shall be rolled or tamped to ensure
solid contact of roots with the soil surface.

otherwise specified. Avoid heavy mowing equipment for
several weeks to prevent rutting.

4. Sod shall be watered immediately after rolling or
tamping until the underside of the new sod pad and soil
surface below the sod are thoroughly wet. Keep sod moist
for at least two weeks.
Sod Maintenance
1. In the absence of adequate rainfall, watering shall be
performed daily, or as often as deemed necessary by the
inspector, during the first week and in sufficient quantities
to maintain moist soil to a depth of 4 inches. Watering
should be done in the morning. Avoid excessive watering
during applications.
2. After the first week, sod shall be watered as necessary to
maintain adequate moisture and ensure establishment.
3. The first mowing should not be attempted until sod is
firmly rooted. No more than 1/3 of the grass leaf shall be
removed by the initial cutting or subsequent cuttings. Grass
height shall be maintained between 2 and 3 inches unless

New York Standards and Specifications
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4. If the soil must be fertilized before results of a soil test
can be obtained to determine fertilizer needs, apply
fertilizer three to four weeks after sodding, at a rate of 1
pound nitrogen/1,000 sq.ft. Use a complete fertilizer with a
2-1-1 ratio.
5. Weed Control: Target herbicides for weeds present.
Consult current Cornell Pest Control Recommendations for
Commercial Turfgrass Management or consult the local
office of Cornell Cooperative Extension.
6. Disease Control: Consult the local office of the Cornell
Cooperative Extension.
Additional References
1. Home Lawns, Establishment and Maintenance, CCE
Information Bulletin 185, Revised November 1994.
Cornell University, Ithaca, NY.
2. Installing a Sod Lawn. CCE Suffolk County, NY.
Thomas Kowalsick February 1994, Revised January 1999.
www.cce.cornell.edu/counties/suffolk/grownet

Page 3.34

August 2005

STANDARD AND SPECIFICATIONS
FOR
STRAW BALE DIKE
2. There is no concentration of water in a channel or
other drainage way above the barrier.
3. Erosion would occur in the form of sheet erosion.
4. Length of slope above the straw bale dike does
not exceed these limits.

A temporary barrier of straw, or similar material, used to
intercept sediment laden runoff from small drainage areas
of disturbed soil.

The purpose of a bale dike is to reduce runoff velocity and
effect deposition of the transported sediment load. Straw
bale dikes have an estimated design life of three (3) months.

1. No other practice is feasible.
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2:1
3:1
4:1

50
33
25

Slope Length
(ft.)
25
50
75

The practice may also be used for a single family lot if the
slope is less than 15 percent. The contributing drainage
areas in this instance shall be less than one quarter of an
acre per 100 feet of fence and the length of slope above the
dike shall be less than 200 feet.

Purpose

The straw bale dike is used where:

Percent
Slope

Where slope gradient changes through the drainage area,
steepness refers to the steepest slope section contributing to
the straw bale dike.

Definition

Conditions Where Practice Applies

Constructed
Slope

Design Criteria
The above table is adequate, in general, for a one-inch
rainfall event. Larger storms could cause failure of this
practice. Use of this practice in sensitive areas for longer
than one month should be specifically designed to store
expected runoff. All bales shall be placed on the contour
with cut edge of bale adhering to the ground. See Figure
5A.7 on page 5A.18 or details.
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Figure 5A.7
Straw Bale Dike
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STANDARD AND SPECIFICATIONS
FOR
SILT FENCE
2. Maximum drainage area for overland flow to a silt
fence shall not exceed ¼ acre per 100 feet of fence,
with maximum ponding depth of 1.5 feet behind the
fence; and
3. Erosion would occur in the form of sheet erosion;
and
4. There is no concentration of water flowing to the
barrier.

Design Criteria
Design computations are not required for installations of 1
month or less. Longer installation periods should be
designed for expected runoff. All silt fences shall be placed
as close to the areas as possible, but at least 10 feet from the
toe of a slope to allow for maintenance and roll down. The
area beyond the fence must be undisturbed or stabilized.

Definition
A temporary barrier of geotextile fabric installed on the
contours across a slope used to intercept sediment laden
runoff from small drainage areas of disturbed soil.

Sensitive areas to be protected by silt fence may need to be
reinforced by using heavy wire fencing for added support to
prevent collapse.

Purpose
The purpose of a silt fence is to reduce runoff velocity and
effect deposition of transported sediment load. Limits
imposed by ultraviolet stability of the fabric will dictate the
maximum period the silt fence may be used (approximately
one year).

Where ends of filter cloth come together, they shall be
overlapped, folded and stapled to prevent sediment bypass.
A detail of the silt fence shall be shown on the plan.
See Figure 5A.8 on page 5A.21 for details.

Conditions Where Practice Applies

Criteria for Silt Fence Materials

A silt fence may be used subject to the following
conditions:

1. Maximum allowable slope lengths contributing
runoff to a silt fence placed on a slope are:
Slope
Steepness

Maximum
Length (ft.)

2:1
3:1
4:1
5:1 or flatter

25
50
75
100
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1. Silt Fence Fabric: The fabric shall meet the
following specifications unless otherwise approved by
the appropriate erosion and sediment control plan
approval authority. Such approval shall not constitute
statewide acceptance.

Fabric Properties

Minimum
Acceptable
Value

Test Method

Grab Tensile
Strength (lbs)

90

ASTM D1682

Elongation at
Failure (%)

50

ASTM D1682
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Figure 5A.8
Silt Fence
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STANDARD AND SPECIFICATIONS
FOR
CHECK DAM
elevation of the toe of the upstream dam. This spacing is
equal to the height of the check dam divided by the channel
slope.
Therefore:
S = h/s
Where:
S = spacing interval (ft.)
h = height of check dam (ft.)
s = channel slope (ft./ft.)
Example:
For a channel with a 4% slope and 2 ft. high stone check
dams, they are spaced as follows:

Definition
Small barriers or dams constructed of stone, bagged sand or
gravel, or other durable material across a drainage way.

Purpose

S=

2 ft.
.04 ft/ft.

= 50 ft.

Stone size: Use a well graded stone matrix 2 to 9 inches in
size (NYS – DOT Light Stone Fill meets these
requirements).

To reduce erosion in a drainage channel by restricting the
velocity of flow in the channel.

Condition Where Practice Applies

The overflow of the check dams will be stabilized to resist
erosion that might be caused by the check dam. See Figure
5A.9 on page 5A.24 for details.

This practice is used as a temporary or emergency measure
to limit erosion by reducing velocities in small open
channels that are degrading or subject to erosion and where
permanent stabilization is impractical due to short period of
usefulness and time constraints of construction.

Check dams should be anchored in the channel by a cutoff
trench 1.5 ft. wide and 0.5 ft. deep and lined with filter
fabric to prevent soil migration.

Maintenance
Design Criteria
Drainage Area: Maximum drainage area above the check
dam shall not exceed two (2) acres.
Height: Not greater than 2 feet. Center shall be maintained
9 inches lower than abutments at natural ground elevation.
Side Slopes: Shall be 2:1 or flatter.
Spacing: The check dams shall be spaced as necessary in
the channel so that the crest of the downstream dam is at the
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The check dams should be inspected after each runoff
event. Correct all damage immediately. If significant
erosion has occurred between structures, a liner of stone or
other suitable material should be installed in that portion of
the channel.
Remove sediment accumulated behind the dam as needed to
allow channel to drain through the stone check dam and
prevent large flows from carrying sediment over the dam.
Replace stones as needed to maintain the design cross
section of the structures.
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Figure 5A.9
Check Dam
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STANDARD AND SPECIFICATIONS
FOR
STORM DRAIN INLET PROTECTION

Design Criteria
Drainage Area – The drainage area for storm drain inlets
shall not exceed one acre. The crest elevations of these
practices shall provide storage and minimize bypass flow.
Type I – Excavated Drop Inlet Protection
See details for Excavated Drop Inlet Protection in Figure
5A.11 on page 5A.29.

Definition
A temporary, somewhat permeable barrier, installed around
inlets in the form of a fence, berm or excavation around an
opening, trapping water and thereby reducing the sediment
content of sediment laden water by settling.

Purpose

Inspect and clean the excavated basin after every storm.
Sediment should be removed when 50 percent of the
storage volume is achieved This material should be
incorporated into the site in a stabilized manner.

To prevent heavily sediment laden water from entering a
storm drain system through inlets.

Conditions Where Practice Applies

Type II – Fabric Drop Inlet Protection

This practice shall be used where the drainage area to an
inlet is disturbed, it is not possible to temporarily divert the
storm drain outfall into a trapping device, and watertight
blocking of inlets is not advisable. It is not to be used in
place of sediment trapping devices. This may be used in
conjunction with storm drain diversion to help prevent
siltation of pipes installed with low slope angle.
Types of Storm Drain Inlet Practices
There are four (4) specific types of storm drain inlet
protection practices that vary according to their function,
location, drainage area, and availability of materials:
I.
II.
III.
IV.

Excavated Drop Inlet Protection
Fabric Drop Inlet Protection
Stone & Block Drop Inlet Protection
Curb Drop Inlet Protection
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Limit the drainage area to the inlet device to 1 acre.
Excavated side slopes shall be no steeper than 2:1. The
minimum depth shall be 1 foot and the maximum depth 2
feet as measured from the crest of the inlet structure. Shape
the excavated basin to fit conditions with the longest
dimension oriented toward the longest inflow area to
provide maximum trap efficiency. The capacity of the
excavated basin should be established to contain 900 cubic
feet per acre of disturbed area. Weep holes, protected by
fabric and stone, should be provided for draining the
temporary pool.

See Figure 5A.12 for details on Filter Fabric Drop Inlet
Protection on page 5A.30.
Limit the drainage area to 1 acre per inlet device. Land area
slope immediately surrounding this device should not
exceed 1 percent. The maximum height of the fabric above
the inlet crest shall not exceed 1.5 feet unless reinforced.
The top of the barrier should be maintained to allow
overflow to drop into the drop inlet and not bypass the inlet
to unprotected lower areas. Support stakes for fabric shall
be a minimum of 3 feet long, spaced a maximum 3 feet
apart. They should be driven close to the inlet so any
overflow drops into the inlet and not on the unprotected
soil. Improved performance and sediment storage volume
can be obtained by excavating the area.
Inspect the fabric barrier after each rain event and make
repairs as needed. Remove sediment from the pool area as
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necessary with care not to undercut or damage the filter
fabric. Upon stabilization of the drainage area, remove all
materials and unstable sediment and dispose of properly.
Bring the adjacent area of the drop inlet to grade, smooth
and compact and stabilize in the appropriate manner to the
site.
If straw bales are used in lieu of filter fabric, they should be
placed tight with the cut edge adhering to the ground at
least 3 inches below the elevation of the drop inlet. Two
anchor stakes per bale shall be driven flush to bale surface.
Straw bales will be replaced every 4 months until the area is
stabilized.

A level area 1 foot wide and four inches below the crest will
further prevent wash. Stone on the slope toward the inlet
should be at least 3 inches in size for stability and 1 inch or
smaller away from the inlet to control flow rate. The
elevation of the top of the stone crest must be maintained 6
inches lower than the ground elevation down slope from the
inlet to ensure that all storm flows pass over the stone into
the storm drain and not past the structure. Temporary
diking should be used as necessary to prevent bypass flow.

Type III – Stone and Block Drop Inlet Protection

The barrier should be inspected after each rain event and
repairs made where needed. Remove sediment as necessary
to provide for accurate storage volume for subsequent rains.
Upon stabilization of contributing drainage area, remove all
materials and any unstable soil and dispose of properly.

See Figure 5A.13 for details on Stone and Block Drop Inlet
Protection on page 5A.31.

Bring the disturbed area to proper grade, smooth, compact
and stabilized in a manner appropriate to the site.

Limit the drainage area to 1 acre at the drop inlet. The
stone barrier should have a minimum height of 1 foot and a
maximum height of 2 feet. Do not use mortar. The height
should be limited to prevent excess ponding and bypass
flow.

Type IV – Curb Drop Inlet Protection

Recess the first course of blocks at least 2 inches below the
crest opening of the storm drain for lateral support.
Subsequent courses can be supported laterally if needed by
placing a 2x4 inch wood stud through the block openings
perpendicular to the course. The bottom row should have a
few blocks oriented so flow can drain through the block to
dewater the basin area.
The stone should be placed just below the top of the blocks
on slopes of 2:1 or flatter. Place hardware cloth of wire
mesh with ½ inch openings over all block openings to hold
stone in place.
As an optional design, the concrete blocks may be omitted
and the entire structure constructed of stone, ringing the
outlet (“doughnut”). The stone should be kept at a 3:1 slope
toward the inlet to keep it from being washed into the inlet.

New York Standards and Specifications
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See Figure 5A. 14 for details on Curb Drop Inlet Protection
on page 5A.32.
The drainage area should be limited to 1 acre at the drop
inlet. The wire mesh must be of sufficient strength to
support the filter fabric and stone with the water fully
impounded against it. Stone is to be 2 inches in size and
clean. The filter fabric must be of a type approved for this
purpose with an equivalent opening size (EOS) of 40-85.
The protective structure will be constructed to extend
beyond the inlet 2 feet in both directions. Assure that storm
flow does not bypass the inlet by installing temporary dikes
(such as sand bags) directing flow into the inlet. Make sure
that the overflow weir is stable. Traffic safety shall be
integrated with the use of this practice.
The structure should be inspected after every storm event.
Any sediment should be removed and disposed of on the
site. Any stone missing should be replaced. Check
materials for proper anchorage and secure as necessary.
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STANDARD AND SPECIFICATIONS
FOR
SEDIMENT TRAP
prior to grading or filling in the drainage area they are to
protect. Traps must not be located any closer than 20 feet
from a proposed building foundation if the trap is to
function during building construction. Locate traps to
obtain maximum storage benefit from the terrain and for
ease of cleanout and disposal of the trapped sediment.
Trap Size
The volume of a sediment trap as measured at the elevation
of the crest of the outlet shall be at least 3,600 cubic feet per
acre of drainage area. The volume of a constructed trap
shall be calculated using standard mathematical procedures.
The volume of a natural sediment trap may be
approximated by the equation: Volume (cu.ft.) = 0.4 x
surface area (sq.ft.) x maximum depth (ft.).

Definition
A temporary sediment control device formed by excavation
and/or embankment to intercept sediment laden runoff and
retain the sediment.

Purpose
The purpose of the structure is to intercept sediment-laden
runoff and trap the sediment in order to protect drainage
ways, properties, and rights-of-way below the sediment trap
from sedimentation.

Conditions Where Practice Applies
A sediment trap is usually installed in a drainage way, at a
storm drain inlet, or other points of collection from a
disturbed area.
Sediment traps should be used to artificially break up the
natural drainage area into smaller sections where a larger
device (sediment basin) would be less effective.

Trap Cleanout
Sediment shall be removed and the trap restored to the
original dimensions when the sediment has accumulated to
½ of the design depth of the trap. Sediment removed from
the trap shall be deposited in a protected area and in such a
manner that it will not erode.
Embankment
All embankments for sediment traps shall not exceed five
(5) feet in height as measured at the low point of the
original ground along the centerline of the embankment.
Embankments shall have a minimum four (4) foot wide top
and side slopes of 2:1 or flatter. The embankment shall be
compacted by traversing with equipment while it is being
constructed. The embankment shall be stabilized with seed
and mulch as soon as it is completed
The elevation of the top of any dike directing water to any
sediment trap will equal or exceed the maximum height of
the outlet structure along the entire length of the trap.

Design Criteria
If any of the design criteria presented here cannot be met,
see Standard and Specification for Sediment Basin on page
5A.49.
Drainage Area
The drainage area for sediment traps shall be in accordance
with the specific type of sediment trap used (Type I through
V).
Location

Excavation
All excavation operations shall be carried out in such a
manner that erosion and water pollution shall be minimal.
Excavated portions of sediment traps shall have 1:1 or
flatter slopes.
Outlet
The outlet shall be designed, constructed, and maintained in
such a manner that sediment does not leave the trap and that
erosion at or below the outlet does not occur.

Sediment traps shall be located so that they can be installed
August 2005
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Sediment traps must outlet onto stabilized (preferable
undisturbed) ground, into a watercourse, stabilized channel,
or into a storm drain system. Distance between inlet and
outlet should be maximized to the longest length
practicable.

Trap Details Needed on Erosion and Sediment
Control Plans
Each trap shall be delineated on the plans in such a manner
that it will not be confused with any other features. Each
trap on a plan shall indicate all the information necessary to
properly construct and maintain the structure. If the
drawings are such that this information cannot be delineated
on the drawings, then a table shall be developed. If a table
is developed, then each trap on a plan shall have a number
and the numbers shall be consecutive.
The following information shall be shown for each trap in a
summary table format on the plans.
1.
2.
3.
4.
5.
6.
7.
8.

Trap number
Type of trap
Drainage area
Storage required
Storage provided (if applicable)
Outlet length or pipe sizes
Storage depth below outlet or cleanout elevation
Embankment height and elevation (if applicable)

Type of Sediment Traps
There are five (5) specific types of sediment traps which
vary according to their function, location, or drainage area.
I. Pipe Outlet Sediment Trap
II. Grass Outlet Sediment Trap
III. Catch Basin Sediment Trap
IV. Stone Outlet Sediment Trap
V. Riprap Outlet Sediment Trap

connecting band at the top and bottom of the cloth. The
cloth shall cover an area at least six (6) inches above the
highest hole and six (6) inches below the lowest hole. The
top of the riser pipe shall not be covered with filter cloth.
The riser shall have a base with sufficient weight to prevent
flotation of the riser. Two approved bases are:
1. A concrete base 12 in. thick with the riser embedded
9 in. into the concrete base, or
2. One quarter inch, minimum, thick steel plate
attached to the riser by a continuous weld around
the circumference of the riser to form a watertight
connection. The plate shall have 2.5 feet of stone,
gravel, or earth placed on it to prevent flotation. In
either case, each side of the square base
measurement shall be the riser diameter plus 24
inches.
Pipe outlet sediment traps shall be limited to a five (5) acre
maximum drainage area. Pipe outlet sediment traps may
be interchangeable in the field with stone outlet or riprap
sediment traps provided that these sediment traps are
constructed in accordance with the detail and specifications
for that trap.
Select pipe diameter from the following table:
Minimum Sizes
Barrel
Diameter1
(in.)

Riser
Diameter1
(in.)

Maximum
Drainage Area
(ac.)

12

15

1

15

18

2

18

21

3

21

24

4

21

27

5

I. Pipe Outlet Sediment Trap
1

A Pipe Outlet Sediment Trap consists of a trap formed by
embankment or excavation. The outlet for the trap is
through a perforated riser and a pipe through the
embankment. The outlet pipe and riser shall be made of
steel, corrugated metal or other suitable material. The top
of the embankment shall be at least 1 ½ feet above the crest
of the riser. The top 2/3 of the riser shall be perforated with
one (1) inch nominal diameter holes or slits spaced six (6)
inches vertically and horizontally placed in the concave
portion of the corrugated pipe.
No holes or slits will be allowed within six (6) inches of the
top of the horizontal barrel. All pipe connections shall be
watertight. The riser shall be wrapped with ½ to ¼ inch
hardware cloth wire then wrapped with filter cloth with a
sieve size between #40-80 and secured with strapping or
New York Standards and Specifications
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Barrel diameter may be same size as riser diameter.

See details for Pipe Outlet Sediment Trap ST-I in Figure
5A.16 (1) and 5A.16 (2) on pages 5A.38 and 5A.39.
II. Grass Outlet Sediment Trap
A Grass Outlet Sediment Trap consists of a trap formed by
excavating the earth to create a holding area. The trap has a
discharge point over natural existing grass. The outlet crest
width (feet) shall be equal to four (4) times the drainage
area (acres) with a minimum width of four (4) feet. The
outlet shall be free of any restrictions to flow. The outlet lip
must remain undisturbed and level. The volume of this trap
shall be computed at the elevation of the crest of the outlet.
Grass outlet sediment traps shall be limited to a five (5) acre
maximum drainage area.
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STANDARD AND SPECIFICATIONS
FOR
SEDIMENT BASIN
Class

1

2

100

100

Max. Height
of Dam (ft.)

10

15

Min. Embankment
Top Width

8

10

2:1 or
Flatter

2 ½:1 or
Flatter

Yes

Yes

Max. Drainage
Area (acres)
1

Embankment
Side Slopes
Anti-Seep Control
Required

Definition

1
Height is measured from the low point of original ground at the
downstream toe of the dam to the top of the dam.

A temporary barrier or dam constructed across a drainage
way or at other suitable locations to intercept sediment
laden runoff and to trap and retain the sediment.

Purpose

Scope
This standard applies to the installation of temporary
sediment basins on sites where: (a) failure of the structure
would not result in loss of life, damage to homes or
buildings, or interruption of use or service of public roads
or utilities; (b) the drainage area does not exceed 100 acres;
and (c) the basin is to be removed within 36 months after
the beginning of construction of the basin.
Permanent (to function more than 36 months) sediment
basins, or temporary basins exceeding the classification
requirements for class 1 and 2, or structures that temporarily
function as a sediment basin but are intended for use as a
permanent pool shall be classified as permanent structures
and shall conform to criteria appropriate for permanent
structures. These structures shall be designed and
constructed to conform to NRCS Standard And
Specification No. 378 for Ponds in the National Handbook
of Conservation Practices and the New York State
Department of Environmental Conservation, "Guidelines
for the Design of Dams." The total volume of permanent
sediment basins shall equal to or exceed the capacity
requirements for temporary basins contained herein.

Classification of Temporary Sediment Basins
For the purpose of this standard, temporary sediment basins
are classified as follows:
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The purpose of a sediment basin is to intercept sedimentladen runoff and reduce the amount of sediment leaving the
disturbed area in order to protect drainage ways, properties,
and rights-of-way below the sediment basin.

Conditions Where Practice Applies
A sediment basin is appropriate where physical site
conditions or land ownership restrictions preclude the
installation of other erosion control measures to adequately
control runoff, erosion, and sedimentation. However, it is
strongly encouraged to use a basin in addition to other ESC
measures if practicable. It may be used below construction
operations which expose critical areas to soil erosion. The
basin shall be maintained until the disturbed area is
protected against erosion by permanent stabilization.

Design Criteria
Compliance with Laws and Regulations
Design and construction shall comply with state and local
laws, ordinances, rules and regulations, including permits.
Location
The sediment basin should be located to obtain the
maximum storage benefit from the terrain and for ease of
cleanout of the trapped sediment. It should be located to
minimize interference with construction activities and
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STANDARD AND SPECIFICATIONS
FOR
DUST CONTROL
Vegetative Cover – For disturbed areas not subject to
traffic, vegetation provides the most practical method of
dust control (see Section 3).
Mulch (including gravel mulch) – Mulch offers a fast
effective means of controlling dust. This can also include
rolled erosion control blankets.

Definition
The control of dust resulting from land-disturbing activities.

Purpose
To prevent surface and air movement of dust from disturbed
soil surfaces that may cause off-site damage, health hazards,
and traffic safety problems.

On construction roads, access points, and other disturbed
areas subject to surface dust movement and dust blowing
where off-site damage may occur if dust is not controlled.

Polymer Additives – These polymers are mixed with water
and applied to the driving surface by a water truck with a
gravity feed drip bar, spray bar or automated distributor
truck. The mixing ratios and application rates will be in
accordance with the manufacturer’s recommendations.
Incorporation of the emulsion into the soil will be done to
the appropriate depth based on expected traffic. Compaction
after incorporation will be by vibratory roller to a minimum
of 95%. The prepared surface shall be moist and no
application of the polymer will be made if there is a
probability of precipitation within 48 hours of its proposed
use. Material Safety Data Sheets will be provided to all
applicators working with the material.

Design Criteria
Construction operations should be scheduled to
minimize the amount of area disturbed at one time.
Buffer areas of vegetation should be left where practical.
Temporary or permanent stabilization measures shall be
installed. No specific design criteria is given; see
construction specifications below for common methods of
dust control.
Water quality must be considered when materials are
selected for dust control. Where there is a potential for the
material to wash off to a stream, ingredient information
must be provided to the local permitting authority.

A.
Non-driving Areas – These areas use products
and materials applied or placed on soil surfaces to prevent
airborne migration of soil particles.
August 2005

B. Driving Areas – These areas utilize water, polymer
emulsions, and barriers to prevent dust movement from
the traffic surface into the air.
Sprinkling – The site may be sprayed with water until the
surface is wet. This is especially effective on haul roads
and access routes.

Conditions Where Practice Applies

Construction Specifications

Spray adhesives – These are products generally composed
of polymers in a liquid or solid form that are mixed with
water to form an emulsion that is sprayed on the soil surface
with typical hydroseeding equipment. The mixing ratios and
application rates will be in accordance with the
manufacturer’s recommendations for the specific soils on
the site. In no case should the application of these adhesives
be made on wet soils or if there is a probability of
precipitation within 48 hours of its proposed use. Material
Safety Data Sheets will be provided to all applicators and
others working with the material.

Barriers – Woven geotextiles can be placed on the driving
surface to effectively reduce dust throw and particle
migration on haul roads. Stone can also be used for
construction roads for effective dust control.
Windbreak – A silt fence or similar barrier can control air
currents at intervals equal to ten times the barrier height.
Preserve existing wind barrier vegetation as much as
practical.
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STANDARD AND SPECIFICATIONS
FOR
STABILIZED CONSTRUCTION ENTRANCE
Criteria for Geotextile
The geotextile shall be woven or nonwoven fabric
consisting only of continuous chain polymeric filaments or
yarns of polyester. The fabric shall be inert to commonly
encountered chemicals, hydro-carbons, mildew, rot
resistant, and conform to the fabric properties as shown:

Fabric
Properties3

Light Duty1
Roads
Grade
Subgrade

Heavy Duty2
Haul Roads
Rough
Graded

Test
Method

Grab Tensile
Strength (lbs)

200

220

ASTM D1682

Definition

Elongation at
Failure (%)

50

60

ASTM D1682

A stabilized pad of aggregate underlain with geotextile
located at any point where traffic will be entering or leaving
a construction site to or from a public right-of-way, street,
alley, sidewalk, or parking area.

Mullen Brust
Strength (lbs)

190

430

ASTM D3786

Puncture
Strength (lbs)

40

125

ASTM D751
modified

40-80

40-80

US Std Sieve

Purpose
The purpose of stabilized construction entrance is to reduce
or eliminate the tracking of sediment onto public rights-ofway or streets.

Conditions Where Practice Applies
A stabilized construction entrance shall be used at all points
of construction ingress and egress.

Design Criteria
See Figure 5A.35 on page 5A.76 for details.

Equivalent
Opening Size

Aggregate Depth

CW-02215
6

10

--

1
Light Duty Road: Area sites that have been graded to subgrade and
where most travel would be single axle vehicles and an occasional multiaxle truck. Acceptable materials are Trevira Spunbond 1115, Mirafi
100X, Typar 3401, or equivalent.
2
Heavy Duty Road: Area sites with only rough grading, and where most
travel would be multi-axle vehicles. Acceptable materials are Trevira
Spunbond 1135, Mirafi 600X, or equivalent.
3
Fabrics not meeting these specifications may be used only when design
procedure and supporting documentation are supplied to determine
aggregate depth and fabric strength.

Aggregate Size: Use a matrix of 1-4 inch stone, or
reclaimed or recycled concrete equivalent.

Maintenance

Thickness: Not less than six (6) inches.
Width: 12-foot minimum but not less than the full width of
points where ingress or egress occurs. 24-foot minimum if
there is only one access to the site.
Length: As required, but not less than 50 feet (except on a
single residence lot where a 30 foot minimum would apply).
Geotextile: To be placed over the entire area to be covered
with aggregate. Filter cloth will not be required on a singlefamily residence lot. Piping of surface water under entrance
shall be provided as required. If piping is impossible, a
mountable berm with 5:1 slopes will be permitted.
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The entrance shall be maintained in a condition which will
prevent tracking of sediment onto public rights-of-way or
streets. This may require periodic top dressing with
additional aggregate. All sediment spilled, dropped, or
washed onto public rights-of-way must be removed
immediately.
When necessary, wheels must be cleaned to remove
sediment prior to entrance onto public rights-of-way.
When washing is required, it shall be done on an area
stabilized with aggregate, which drains into an approved
sediment-trapping device. All sediment shall be prevented
from entering storm drains, ditches, or watercourses.
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Figure 5A.35
Stabilized Construction Entrance
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STANDARD AND SPECIFICATIONS
FOR
GRASSED WATERWAY
center, subsurface drain, or other suitable means since
sustained wetness usually prevents adequate vegetative
cover. The cross-sectional area of the stone center or
subsurface drain size to be provided shall be determined by
using a flow rate of 0.1 cfs/acre or by actual measurement
of the maximum base flow.
Velocity
Please see Table 5B.1, Diversion Maximum Permissible
Design Velocities, for seed, soil, and velocity variables.
Cross Section

Definition
A natural or man-made channel of parabolic or trapezoidal
cross-section that is below adjacent ground level and is
stabilized by suitable vegetation. The flow channel is
normally wide and shallow and conveys the runoff down
the slope.

Purpose

The design water surface elevation of a grassed waterway
receiving water from diversions or other tributary channels
shall be equal to or less than the design water surface
elevation in the diversion or other tributary channels.
The top width of parabolic waterways shall not exceed 30
feet and the bottom width of trapezoidal waterways shall
not exceed 15 feet unless multiple or divided waterways,
stone center, or other means are provided to control
meandering of low flows.
Structural Measures

The purpose of a grassed waterway is to convey runoff
without causing damage by erosion.

In cases where grade or erosion problems exist, special
control measures may be needed such as lined waterways
(5B.17), or grade stabilization measures (5B.31). Where
needed, these measures will be supported by adequate
design computations. For typical cross sections of
waterways with riprap sections or stone centers, refer to
Figure 5B.8 on page 5B.13.

Conditions Where Practice Applies
Grass waterways are used where added vegetative
protection is needed to control erosion resulting from
concentrated runoff.

The design procedures for parabolic and trapezoidal
channels are available in the NRCS Engineering Field
Handbook; Figure 5B.9 on page 5B.14 also provides a
design chart for parabolic waterway.

Design Criteria
Capacity
The minimum capacity shall be that required to confine the
peak rate of runoff expected from a 10-year frequency
rainfall event or a higher frequency corresponding to the
hazard involved. This requirement for confinement may be
waived on slopes of less than one (1) percent where out-ofbank flow will not cause erosion or property damage.
Peak rates of runoff values used in determining the capacity
requirements shall be computed by TR-55, Urban
Hydrology for Small Watersheds, or other appropriate
methods.
Where there is base flow, it shall be handled by a stone
August 2005

Outlets
Each waterway shall have a stable outlet. The outlet may
be another waterway, a stabilized open channel, grade
stabilization structure, etc. In all cases, the outlet must
discharge in such a manner as not to cause erosion. Outlets
shall be constructed and stabilized prior to the operation of
the waterway.
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Figure 5B.8
Typical Waterway Cross Sections
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Figure 5B.10
Grassed Waterway
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STANDARD AND SPECIFICATIONS
FOR
LINED WATERWAY OR OUTLET
3. The location is such that damage from use by people
or animals precludes use of vegetated waterways or
outlets.
4. Soils are highly erosive or other soil and climate
conditions preclude using vegetation.
5. High value property or adjacent facilities warrant
the extra cost to contain design runoff in a limited
space.

Design Criteria
Capacity

Definition
A waterway or outlet with a lining of concrete, stone, or
other permanent material. The lined section extends up the
side slopes to the designed depth. The earth above the
permanent lining may be vegetated or otherwise protected.

1. The minimum capacity shall be adequate to carry the
peak rate of runoff from a 10-year, 24-hour storm. Velocity
shall be computed using Manning’s equation with a
coefficient of roughness “n” as follows:
Lined Material
Concrete (Type):

Purpose
To provide for the disposal of concentrated runoff without
damage from erosion or flooding, where grassed waterways
would be inadequate due to high velocities.

Scope

Trowel Finish

0.015

Float Finish

0.019

Gunite

0.019

Flagstone

0.022

Riprap
This standard applies to waterways or outlets with linings of
cast-in-place concrete, flagstone mortared in place, rock
riprap, gabions, or similar permanent linings. It does not
apply to irrigation ditch or canal linings, grassed waterways
with stone centers or small lined sections that carry
prolonged low flows, or to reinforced concrete channels.
The maximum capacity of the waterway flowing at design
depth shall not exceed 100 cubic feet per second.

Conditions Where Practice Applies
This practice applies where the following or similar
conditions exist:
1. Concentrated runoff is such that a lining is required
to control erosion.
2. Steep grades, wetness, prolonged base flow,
seepage, or piping that would cause erosion.
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“n”

Gabion

Determine from
Figure 5B.11 on page 5B.19
0.030

2. Riprap gradation and filter (bedding) are generally
designed in accordance with criteria set forth in the
National Cooperative Highway Research Program Report
108, available from the University Microfilm International,
300 N. Ree Road, Ann Arbor, Michigan 48016, Publication
No. PB-00839; or the Hydraulic Engineering Circular No.
11, prepared by the U.S. Bureau of Public Roads, available
from Federal Highway Administration, 400 7th Street, S.W.,
Washington, D.C. 20590, HNG-31, or the procedure in the
USDA-NRCS’s Engineering Field Manual, Chapter 16.
Velocity
1. Maximum design velocity shall be as shown below.
Except for short transition sections, flow with a
channel gradient within the range of 0.7 to 1.3 of this
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