Appendix G — NYSDEC Best Management Practices (BMP’s) — (Including
Standards and Specifications) and Site Specific Details







STANDARD AND SPECIFICATIONS
FOR PERMANENT CRITICAL AREAPLANTINGS

Definition
Establishing grasses with other forbs and/or shrubs to

provide perennial vegetative cover on disturbed, denuded,
slopes subject to erosion.

Purpose
To reduce erosion and sediment transport.

Conditions Where Practice Applies

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.

Criteria

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

results of a soil test can be obtained to determine fertilizer
needs, apply commercial fertilizer at 600 Ibs. per acre of 5-
10-10 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.

General Seed Mix:
! add inoculant immediately prior to seeding

Variety Ibs./acre 1bs/1000 sq. ft.
Birdsfoot Empire/Pardee 82 0.20
trefoil* OR
Common white Common 8 0.20
clover
PLUS
Tall fescue KY-31/Rebel 20 0.45
PLUS
Redtop OR Common 2 0.05
Ryegrass Pennfine/Linn 5 0.10
(perennial)

2 Mix 4 Ibs each of Empire and Pardee OR 4 Ibs of
Birdsfoot and 4 Ibs 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. lrrigation 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.
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Table 3.1
Permanent Critical Area Planting Mixture Recommendations

Seed mixture Variety Rate in Ibs. per acre Rate in Ibs. Per 1000 sq. ft.
Mix #1

Creeping red fescue Ensylva, Pennlawn, Boreal 10 .25

Perennial ryegrass Pennfine, Linn 10 25

*This mix is used extensively for shaded areas.

Mix #2

Switchgrass Shelter, Pathfinder,
Trailblazer, or Blackwell 20 .5

*This rate is in pure live seed, this would be an excellent choice along the upland edge of a wetland to filter runoff and
provide wildlife benefits. In areas where erosion may be a problem, a companion seeding of sand lovegrass should be
added to provide quick cover at a rate of 2 Ibs. per acre (0.05 Ibs. per 1000 sq. ft.).

Mix #3
Switchgrass Shelter, Pathfinder,

Trailblazer, or Blackwell 4 A
Big bluestem Niagara 4 Nl
Little bluestem Aldous or Camper 2 .05
Indiangrass Rumsey 4 A
Coastal panicgrass Atlantic 2 .05
Sideoats grama El Reno or Trailway 2 .05
Wildflower mix 5 .01

*This mix has been successful on sand and gravel plantings. It is very difficult to seed without a warm season grass seeder
such as a Truax seed drill. Broadcasting this seed is very difficult due to the fluffy nature of some of the seed, such as
bluestems and indiangrass.

Mix #4
Switchgrass Shelter, Pathfinder

Trailblazer, or Blackwell 10 .25
Coastal panicgrass Atlantic 10 .25

*This mix is salt tolerant, a good choice along the upland edge of tidal areas and roadsides.

Mix #5

Saltmeadow cordgrass (Spartina patens)—This grass is used for tidal shoreline protection and tidal marsh restoration. It is
planted by vegetative stem divisions.

'‘Cape’ American beachgrass can be planted for sand dune stabilization above the saltmeadow cordgrass zone.

Mix #6

Creeping red fescue Ensylva, Pennlawn, Boreal 20 45
Tall fescue KY 31, Rebel 20 .45
Perennial ryegrass Pennfine, Linn 5 .10
Birdsfoot trefoil Empire, Pardee 10 .45

*General purpose erosion control mix. Not to be used for a turf planting or play grounds.
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STANDARD AND SPECIFICATIONS
FOR MULCHING

Definition

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

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 non-
growing months.

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.

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.

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

Select appropriate mulch anchoring material.

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

August 2005

Page 3.29

New York Standards and Specifications
For Erosion and Sediment Control




Table 3.7
Guide to Mulch Materials, Rates, and Uses
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Table 3.8
Mulch Anchoring Guide

Anchoring Method Kind of Mulch to
or Material be Anchored How to Apply

1. Pegand Twine Hay or straw After mulching, divide areas into blocks approximately 1 sq.
yd. in size. Drive 4-6 pegs per block to within 2” to 3” of soil
surface. Secure mulch to surface by stretching twine between
pegs in criss-cross pattern on each block. Secure twine around
each peg with 2 or more tight turns. Drive pegs flush with soil.
Driving stakes into ground tightens the twine.

2. Mulch netting Hay or straw Staple the light-weight paper, jute, wood fiber, or plastic
nettings to soil surface according to manufacturer’s
recommendations. Should be biodegradable. Most products
are not suitable for foot traffic.

3. Wood cellulose fiber Hay or straw Apply with hydroseeder immediately after mulching. Use 500
Ibs. wood fiber per acre. Some products contain an adhesive
material (“tackifier”), possibly advantageous.

4. Mulch anchoring tool Hay or straw Apply mulch and pull a mulch anchoring tool (blunt, straight
discs) over mulch as near to the contour as possible. Mulch
material should be “tucked” into soil surface about 3”.

5. Tackifier Hay or straw Mix and apply polymeric and gum tackifiers according to
manufacturer’s instructions. Avoid application during rain. A
24-hour curing period and a soil temperature higher than 45°
Fahrenheit are required.
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STANDARD AND SPECIFICATIONS

FOR

WATER BAR

Definition

Design Criteria

Design computations are not required.

1.

A ridge or ridge and channel constructed diagonally across

a sloping road or utility right-of-way that is subject to
erosion.

Purpose

To limit the accumulation of erosive velocity of water by
diverting surface runoff at pre-designed intervals.

Conditions Where Practice Applies

Where runoff protection is needed to prevent erosion on

sloping access right-of-ways or either long, narrow sloping

areas generally less than 100 feet in width.

The design height shall be minimum of 12 inches
measured from channel bottom to ridge top.

The side slopes shall be 2:1 or flatter, a minimum of 4:1
where vehicles cross.

The base width of the ridge shall be six feet minimum.

The spacing of the water bars shall be as follows:

Slope (%) Spacing (ft)
<5 125
5TO 10 100
10 TO 20 75
20 TO 35 50
>35 25

The positive grade of the water bar shall not exceed 2%.
A crossing angle of approximately 60 degrees is
preferred.

Once diverted, water must be conveyed to a stable
system (i.e. vegetated swale or storm sewer system).
Water bars should have stable outlets, either natural or
constructed. Site spacing may need to be adjusted for
field conditions to use the most suitable areas for water
disposal.

See Figure 5A.4 for details.
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Figure 5A .4
Water Bar
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CONSTRUCTION SPECIFICATIONS

1. INSTALL THE WATER BAR AS SOON AS THE RIGHT OF WAY IS CLEARED AND GRADED.

2. DISK OR STRIP THE SOD FROM THE BASE FOR THE CONSTRUCTED RIDGE BEFORE
PLACING FILL.

3. TRACK THE RIDGE TO COMPACT IT TO THE DESIGN CROSS SECTION.

4, THE OUTLET SHALL BE LOCATED ON AN UNDISTURBED AREA. FIELD SPACING WILL BE

ADJUSTED TO USE THE MOST STABLE OUTLET AREAS. OUTLET PROTECTION WILL BE
PROVIDED WHEN NATURAL AREAS ARE NOT ADEQUATE.

S, VEHICLE CROSSING SHALL BE STABILIZED WITH GRAVEL. EXPOSED AREAS SHALL BE
IMMEDIATELY SEEDED AND MULCHED.

6. PERIODICALLY INSPECT WATER BARS FOR EROSION DAMAGE AND SEDIMENT., CHECK
OUTLET AREAS AND MAKE REPAIRS AS NEEDED TO RESTORE OPERATION.

ADAPTED FROM DETAILS PROVIDED BY: USDA - NRCS,
NEW YORK STATE DEPARTMENT OF TRANSPORTATION,
NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION, WATER BARS
NEW YORK STATE SOIL & WATER CONSERVATION COMMITTEE
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STANDARD AND SPECIFICATIONS
FOR
LEVEL SPREADER

Definition

A temporary non-erosive outlet for concentrated runoff,
constructed to disperse flow uniformly across a slope.

Purpose

To convert concentrated flow to sheet flow and release it
uniformly over a stabilized area.

Conditions Where Practice Applies

Where sediment-free storm runoff can be released in sheet
flow down a stabilized slope without causing erosion;
where a level lip can be constructed without filling; where
the area below the level lip is uniform with a slope of 10%
or less and the runoff will not re-concentrate after release;
and where no traffic will be allowed over spreader.

Design Criteria

The design capacity shall be determined by estimating the
peak flow from the 10-year storm. The drainage area shall
be restricted to limit the maximum flows into the spreader
to 30 cfs. The level spreader shall have the following
minimum dimension:

Minimum End
Design Flow Entrance  Depth  Width Length
(cfs) Width (ft.)  (ft.) (ft.) (ft.)
0-10 10 0.5 3 10
10-20 16 0.6 3 20
20-30 24 0.7 3 30

A transition section 20 feet in length shall be constructed
from the width of the diversion or channel to the width of
the spreader to ensure uniform outflow. This last transition
section will blend the diversion grade to zero grade at the
beginning of the spreader.

Construct the level lip in undisturbed soil to a uniform
height and zeros grade over the length of the spreader.
Protect the lip with an erosion resistant material or mat to
prevent erosion and allow vegetation to become established.

The outlet area should be a generally smooth, well-
vegetated areas no steeper than 10 percent.

See Figure 5A.5 on page 5A.14 for details.
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Figure 5A.5
Level Spreader
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CONSTRUCTION SPECIFICATIONS

1. THE MATTING SHOULD BE A MINIMUM OF 4FT, WIDE EXTENDING 6 INCHES
OVER THE LIP AND BURIED & INCHES DEEP IN A VERTICAL TRENCH ON THE
LOWER EDGE. THE UPPER EDGE SHOULD BUTT AGAINST SMOOTHLY CUT SOD
AND BE SECURELY HELD IN PLACE WITH CLOSELY SPACED HEAVY DUTY
WIRE STAPLES AT LEAST 12 INCHES IN LENGTH.

2. ENSURE THAT THE LIP IS LEVEL TO UNIFORMLY SPREAD DISCHARGE.
3. THE LIP SHALL BE CONSTRUCTED ON UNDISTURBED SOIL NOT FILL.

4, A 20 FOOT TRANSITION SECTION WILL BE CONSTRUCTED FROM THE DIVERSION
CHANNEL TO THE SPREADER TO SMOOTHLY BLEND THE DIFFERENT DIMENSION
AND GRADES.

S. THE RUNDFF DISCHARGE WILL BE OUTLETED ONTO A STABILIZED VEGETATED
SLOPE NOT EXCEEDING 10%.

6, SEED AND MULCH THE DISTURBED AREA IMMEDIATELY AFTER CONSTRUCTION.

ADAPTED FROM DETALLS PROVIDED BY: USDA - NRCS,
NEW YORK STATE DEPARTMENT OF TRAN ¥
NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL conservation | LEVEL SPREADER
NEW YORK STATE SOIL & WATER CONSERVATION COMMITTEE
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STANDARD AND SPECIFICATIONS
FOR
STRAW BALE DIKE

Definition
A temporary barrier of straw, or similar material, used to

intercept sediment laden runoff from small drainage areas
of disturbed soil.

Purpose

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.

Conditions Where Practice Applies

The straw bale dike is used where:

1. No other practice is feasible.

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.

Constructed Percent  Slope Length
Slope Slope (ft.)
2:1 50 25
31 33 50
4:1 25 75

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

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.

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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CONSTRUCTION SPECIFICATIONS

1. BALES SHALL BE PLACED AT THE TOE OF A SLOPE DR ON THE CONTOUR AND IN A
ROW WITH ENDS TIGHTLY ABUTTING THE ADJACENT BALES.

2, EACH BALE SHALL BE EMBEDDED IN THE SOIL A MINIMUM OF ¢4) INCHES, AND
PLACED SO THE BINDINGS ARE HORIZONTAL.

3, BALES SHALL BE SECURELY ANCHORED IN PLACE BY EITHER TwWD STAKES OR

RE-BARS DRIVEN THROUGH THE BALE, THE FIRST STAKE IN EACH BALE SHALL
BE DRIVEN TOWARD THE PREWVIDUSLY LAID BALE AT AN ANGLE TO FORCE THE

BALES TOGETHER. STAKES SHALL BE DRIVEN FLUSH WITH THE BALE.

4, INSPECTION SHALL BE FREQUENT AND REPAIR REPLACEMENT SHALL BE MADE
PROMTLY AS NEEDED.

S. BALES SHALL BE REMOVED WHEN THEY HAVE SERVED THEIR USEFULLNESS S0
AS NOT TO BLOCK OR IMPEDE STORM FLOW OR DRAINAGE.

ADAPTED FROM DETAILS PROVIDED BY: USDA - NRCS,
NEW YORK STATE DEPARTMENT OF TRANSPORTATION, STRAW BALE
NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION, DIKE
NEW YORK STATE SOIL & WATER CONSERVATION COMMITTEE
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STANDARD AND SPECIFICATIONS
FOR
SILT FENCE

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.

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).

Conditions Where Practice Applies

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:

2. Maximum drainage area for overland flow to a silt
fence shall not exceed ¥4 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.

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

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.

Criteria for Silt Fence Materials

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.

Slope Maximum Minimum
Steepness Length (ft.) Acceptable
. Fabric Properties Value Test Method
2:1 25
21 ;’g Grab Tensile
. Strength (Ib 90 ASTM D1682
5:1 or flatter 100 rength (1bs)
Elongation at
Failure (%) 50 ASTM D1682
August 2005 Page 5A.19 New York Standards and Specifications
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Mullen Burst

Strength (PSI) 190 ASTM D3786

Puncture Strength (Ibs) 40 ASTM D751
(modified)

Slurry Flow Rate

(gal/min/sf) 0.3

Equivalent Opening Size 40-80 US Std Sieve
CW-02215

Ultraviolet Radiation

Stability (%) 90 ASTM G-26

2. Fence Posts (for fabricated units): The length shall be a
minimum of 36 inches long. Wood posts will be of sound
quality hardwood with a minimum cross sectional area of
3.0 square inches. Steel posts will be standard T and U
section weighing not less than 1.00 pound per linear foot.

3. Wire Fence (for fabricated units): Wire fencing shall be
a minimum 14 gage with a maximum 6 in. mesh opening,
or as approved.

4. Prefabricated Units: Envirofence, Geofab, or approved
equal, may be used in lieu of the above method providing
the unit is installed per details shown in Figure 5A.8.

New York Standards and Specifications Page 5A.20
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Figure 5A.8

Silt Fence
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SECTION' VIEW
CONSTRUCTION SPECIFICATIONS

1. WOVEN WIRE FENCE TO BE FASTENED SECURELY TO FENCE POSTS WITH WIRE TIES
OR STAPLES. POSTS SHALL BE STEEL EITHER °T“ OR ‘U’ TYPE OR HARDWOOD.

2, FILTER CLOTH TO BE TO BE FASTENED SECURELY TO WOVEN WIRE FENCE WITH TIES
SPACED EVERY 24° AT TOP AND MID SECTION. FENCE SHALL BE WOVEN WIRE,
6 MAXIMUM MESH OPENING.

3. WHEN TwO SECTIONS OF FILTER CLOTH ADJDIN EACH OTHER THEY SHALL BE OVER-
LAPPED BY SIX INCHES AND FOLDED. FILTER CLOTH SHALL BE EITHER FILTER X,
MIRAFI 100X, STABILINKA T140N, OR APPROVED EQUIVALENT.

4. PREFABRICATED UNITS SHALL BE GEDFAB, ENVIROFENCE, OR APPROVED EQUIVALENT.

S. MAINTENANCE SHALL BE PERFORMED AS NEEDED AND MATERIAL REMOVED WHEN
*BULGES’ DEVELDOP IN THE SILT FENCE.

ADAPTED FROM DETAILS PROVIDED BY: USDA - NRCS,

NEW YORK STATE DEPARTMENT OF TRANSPORTATIDN, SILT FENCE

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION,
NEW YORK STATE SOIL & WATER CONSERVATION COMMITTEE
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STANDARD AND SPECIFICATIONS
FOR
CHECK DAM

Definition

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

Purpose

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

Condition Where Practice Applies

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.

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

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=his
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:

S= _2ft. =
.04 f/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).

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.

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

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
SPACING VARIES SYMBOL
DEPENDING ON
| CHANNEL SLOPE h—»
A
CUTOFF TRENCH CREST
18* WIDE ~T24r max
6% DEEP @ CENTER
PROFILE A 4
NOT TO SCALE
GROUND LINE 1.5/
—B MIN.
. _H B
9MIN X = SLOPE FT/FD
FILTER
FABRIC DITCH BOTTOM |
CUTOFF TRENCH 2 2
DESIGN BOTTOM 1 1 24 MAX
SECTION A-A @ CENTER
NOT TO SCALE
1|T 11 6’
FILTER FABRIC e * "}

SECTION B-B
NOT TO SCALE

CONSTRUCTION SPECIFICATIONS

1. STONE WILL BE PLACED ON A FILTER FABRIC FOUNDATION TO THE LINES,
GRADES AND LOCATIONS SHOWN IN THE PLAN,

2. SET SPACING OF CHECK DAMS TO ASSUME THAT THE ELEVATIONS OF THE CREST
OF THE DOWNSTREAM DAM IS AT THE SAME ELEVATION OF THE TOE OF THE
UPSTREAM DAM.

3. EXTEND THE STONE A MINIMUM OF 1.5 FEET BEYOND THE DITCH BANKS TO
PREVENT CUTTING AROUND THE DAM.

4, PROTECT THE CHANNEL DOWNSTREAM OF THE LOWEST CHECK DAM FROM SCOUR
AND EROSION WITH STONE OR LINER AS APPROPRIATE.

S. ENSURE THAT CHANNEL APPURTENANCES SUCH AS CULVERT ENTRANCES BELOW
CHECK DAMS ARE NOT SUBJECT TO DAMAGE OR BLOCKAGE FROM DISPLACED STONE.

MAXIMUM DRAINAGE AREA 2 ACRES.

ADAPTED FROM DETAILS PROVIDED BY: USDA — NRCS,
NEW YORK STATE DEPARTMENT OF TRANSPORTATION, CHECK DAM
NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION,
NEW YORK STATE SOIL & WATER CONSERVATION COMMITTEE
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STANDARD AND SPECIFICATIONS
FOR
STORM DRAIN INLET PROTECTION

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

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

Conditions Where Practice Applies

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. 1t 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. Excavated Drop Inlet Protection
1. Fabric Drop Inlet Protection
I1l. Stone & Block Drop Inlet Protection
IV. Curb Drop 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 | — Excavated Drop Inlet Protection

See details for Excavated Drop Inlet Protection in Figure
5A.11 on page 5A.29.

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.

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.

Type Il — Fabric Drop Inlet Protection

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.

Type 111 — Stone and Block Drop Inlet Protection

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

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.

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 % 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.

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.

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.

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

Type IV — Curb Drop Inlet Protection

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.

New York Standards and Specifications
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Figure 5A.11
Excavated Drop Inlet Protection
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CONSTRUCTION SPECIFICATIONS

1, CLEAR THE AREA OF ALL DEBRIS THAT WILL HINDER EXCAVATION.
2. GRADE APPROACH TO THE INLET UNIFORMLY AROUND THE BASIN.
3. WEEP HOLES SHALL BE PROTECTED BY GRAVEL.

4, UPON STABILIZATION OF CONTRIBUTING DRAINAGE AREA, SEAL WEEP HOLES,
FILL EXCAVATION WITH STABLE SOIL TO FINAL GRADE, COMPACT IT PROPERLY
AND STABILIZE WITH PERMANENT SEEDING. .

MAXIMUM DRAINAGE AREA 1 ACRE

ADAPTED FROM DETAILS PROVIDED BY: USDA - NRCS,
NEW YORK STATE DEPARTMENT OF TRANSFURESJE% ATION EXCAVATED DROP

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL !
NEW YORK STATE SOIL & WATER CONSERVATION COMMITTEE INLET PROTECTION
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Figure 5A.12

Filter Fabric Drop Inlet Protection

15" MAX
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DROP INLET
— WITH GATE
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SYMBOL
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1Y MIN.

CONSTRUCTION SPECIFICATIONS

1. FILTER FABRIC SHALL HAVE AN EOS OF 40-85. BURLAP MAY

BE USED FOR SHORT TERM APPLICATIONS.

2, CUT FABRIC FROM A CONTINUOUS ROLL TO ELIMINATE JOINTS. IF
JOINTS ARE NEEDED THEY WILL BE OVERLAPPED TO THE NEXT STAKE.

3, STAKE MATERIALS WILL BE STANDARD 2° x 4" wOOD OR EQUIVALENT.

METAL WITH A MINIMUM LENGTH OF 3 FEET

4, SPACE STAKES EWVENLY AROUND INLET_3 FEET APART _AND DRIVE

MINIMUM 18 INCHES DEEP. SPANS GREATER THAN 3 FEET MA

&
Y BE EEIDGEII

WITH THE USE OF WIRE MESH BEHIND THE FILTER FABRIC FOR SUPPORT.

5. FABRIC SHALL_BE EMBEDDED 1 FOOT MINIMUM BELOW GROUND AND
BACKFILLED. IT SHALL BE SECURELY FASTENED TO THE STAKES AND FRAME.

6. A 2° x 4" WOOD FRAME SHALL BE COMPLETED AROUND THE CREST

OF THE FABRIC FOR OVER FLOW STABILITY.
MAXIMUN DRAINAGE AREA 1 ACRE

ADAPTED FROM DETAILS PROVIDED BY: USDA - NRCS,

FILTER FABRIC

MEW YORK STATE DEPARTMENT OF TRANSPORTATION, DROP INLET
NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION,
NEW YDRK STATE SOIL & WATER CONSERVATION COMMITTEE PROTECTION
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Figure 5A.13
Stone & Block Drop Inlet Protection
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CONSTRUCTION SPECIFICATIONS

1, LAY ONE BLOCK ON EACH SIDE OF THE STRUCTURE ON ITS SIDE FOR DEWATERING.
FOUNDATIDON SHALL BE 2 INCHES MINIMUM BELOW REST OF INLET AND BLOCKS
SHALL BE PLACED AGAINST INLET FOR SUPPORT.

2. HARDWARE CLOTH OR 1/2* WIRE MESH SHALL BE PLACED OVER BLOCK OPENINGS
TO SUPPORT STONE.

3. USE CLEAN STONE OR GRAVEL 1/2-3/4 INCH IN DIAMETER PLACED 2 INCHES BELOW
TOP OF THE BLOCK ON A 21 SLOPE OR FLATTER.

4, FOR STONE STRUCTURES ONLY, A 1 FOOT THICK LAYER OF THE FILTER STONE WILL
BE PLACED AGAINST THE 3 INCH STONE AS SHOWN ON THE DRAWINGS.

MAXIMUM DRAINAGE AREA 1 ACRE

ADAPTED FROM DETAILS PROVIDED BY: USDA - NRCS, STONE & BLOCK
NEW YORK STATE DEPARTMENT OF TRANSPORTATION, DROP INLET
NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION,
NEW YORK STATE SOIL & WATER CONSERVATION COMMITTEE PROTECTION
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Figure 5A.14
Curb Drop Inlet Protection
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CONSTRUCTION SPECIFICATIONS

1. FILTER FABRIC SHALL HAVE AN AOS OF 40-83.

2. WOODEN FRAME SHALL BE CONSTRUCTED OF 2* x 4* CONSTRUCTION
GRADE LUMBER,

3. WIRE MESH ACROSS THROAT SHALL BE A CONTINUDUS PIECE 30 INCH
MINIMUM WIDTH WITH A LENGTH 4 FEET LONGER THAN THE THROAT.
IT SHALL BE SHAPED AND SECURELY NAILED TO A 2* x 4 WEIR

4, THE WEIR SHALL BE SECURELY NAILED TO 2* x 4" SPACERS
9 INCHES LONG SPACED NO MORE THAN & FEET APART.

5. THE ASSEMBLY SHALL BE PLACED AGAINST THE INLET AND SECURED
BY 2' x 4 ANCHORS 2 FEET LONG EXTENDING ACROSS THE TOP OF THE
INLET AND HELD IN PLACE BY SANDBAGS OR ALTERNATE WEIGHTS.
MAXIMUM DRAINAGE AREA 1 ACRE

ADAPTED FROM DETAILS PROVIDED BY: USDA - NRCS,

NEW YORK STATE DEPARTMENT OF TRANSPORTATION, CURB DROP INLET
NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION, PROTECTION
NEW YDRK STATE SOIL & WATER CONSERVATION COMMITTEE
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STANDARD AND SPECIFICATIONS
FOR
SEDIMENT TRAP

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.

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 | through
V).

Location

Sediment traps shall be located so that they can be installed

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.).

Trap Cleanout

Sediment shall be removed and the trap restored to the
original dimensions when the sediment has accumulated to
% 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.

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.
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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.

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)

N~ WNE

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
Il. Grass Outlet Sediment Trap
I1l. Catch Basin Sediment Trap
IV. Stone Outlet Sediment Trap
V. Riprap Outlet Sediment Trap

I. Pipe Outlet Sediment Trap

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 ¥ 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 %2 to % inch
hardware cloth wire then wrapped with filter cloth with a
sieve size between #40-80 and secured with strapping or

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 Riser Maximum
Diameter’ Diameter’ Drainage Area
(in.) (in.) (ac.)

12 15 1

15 18 2

18 21 3

21 24 4

21 27 5

! 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.

Il. 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.

New York Standards and Specifications
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See details for Grass Outlet Sediment Trap ST-II in Figure
5A.17 on page 5A.40.

I11. Catch Basin Sediment Trap

A Catch Basin Sediment Trap consists of a basin formed by
excavation on natural ground that discharges through an
opening in a storm drain inlet structure. This opening can
either be the inlet opening or a temporary opening made by
omitting bricks or blocks in the inlet.

A yard drain inlet or an inlet in the median strip of a dual
highway could use the inlet opening for the type outlet. The
trap should be out of the roadway so as not to interfere with
future compaction or construction. Placing the trap on the
opposite side of the opening and diverting water from the
roadway to the trap is one means of doing this. Catch basin
sediment traps shall be limited to a three (3) acre maximum
drainage area. The volume of this trap is measured at the
elevation of the crest of the outlet (invert of the inlet
opening).

See details for Catch Basin Sediment Trap ST-I11 in Figure
5A.18 on page 5A.41.

IV. Stone Outlet Sediment Trap

A Stone Outlet Sediment Trap consists of a trap formed by
an embankment or excavation. The outlet of this trap is
over a stone section placed on level ground. The minimum
length (feet) of the outlet shall be equal to four (4) times the
drainage area (acres).

Required storage shall be 3,600 cubic feet per acre of
drainage area.

The outlet crest (top of stone in weir section) shall be level,
at least one (1) foot below top of embankment and no more
than one (1) foot above ground beneath the outlet. Stone
used in the outlet shall be small riprap (4 in. x 8 in.). To
provide more efficient trapping effect, a layer of filter cloth
should be embedded one (1) foot back into the upstream
face of the outlet stone or a one (1) foot thick layer of two
(2) inch or finer aggregate shall be placed on the upstream
face of the outlet.

Stone Outlet Sediment Traps may be interchangeable in the
field with pipe or riprap outlet sediment traps provided they
are constructed in accordance with the detail and
specifications for those traps. Stone outlet sediment traps
shall be limited to a five (5) acre maximum drainage area.

See details for Stone Outlet Sediment Trap ST-IV in Figure
5A.19 on page 5A.42.

V. Riprap Outlet Sediment Trap

A Riprap Outlet Sediment Trap consists of a trap formed by
an excavation and embankment. The outlet for this trap

shall be through a partially excavated channel lined with
riprap. This outlet channel shall discharge onto a stabilized
area or to a stable watercourse. The riprap outlet sediment
trap may be used for drainage areas of up to a maximum of
15 acres.

Design Criteria for Riprap Outlet Sediment Trap

1. The total contributing drainage area (disturbed or
undisturbed either on or off the developing property)
shall not exceed 15 acres.

2. The storage needs for this trap shall be computed using
3600 cubic feet of required storage for each acre of
drainage area. The storage volume provided can be
figured by computing the volume of storage area
available behind the outlet structure up to an elevation
of one (1) foot below the level weir crest.

3. The maximum height of embankment shall not exceed
five (5) feet.

4. The elevation of the top of any dike directing water to a
riprap outlet sediment trap will equal or exceed the
minimum elevation of the embankment along the entire
length of this trap.

Riprap Outlet Sediment Trap ST-V
(for Stone Lined Channel)

Contributing Depth of Length of
Drainage Area Channel (a) Weir (b)

(ac.) (ft.) (ft.)

1 15 4.0

2 15 5.0

3 15 6.0

4 1.5 10.0

5 15 12.0

6 15 14.0

7 1.5 16.0

8 2.0 10.0

9 2.0 10.0

10 2.0 12.0

11 2.0 14.0

12 2.0 14.0

13 2.0 16.0

14 2.0 16.0

15 2.0 18.0

See details for Riprap Outlet Sediment Trap ST-V on
Figures 5A.20(1) and 5A.20(2) on pages 5A.43 and 5A.44.

Optional Dewatering Methods

Optional dewatering devices may be designed for use with
sediment traps. Included are two methods, which may be
used. See Figure 5A.21 on page 5A.45 for details.
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Figure 5A.16(1)
Pipe Outlet Sediment Trap: ST-I

SYMBOL

EXCAVATE IF NECESSARY
FOR STORAGE

»* RISER EMBEDDED 9“ INTO
CONCRETE
OR
174 METAL PLATE WELDED
ALL AROUND.

DESIGN VOLUME IS
CUFT.

4.0’MIN.

-

1’6°MIN. ,— PERFORATED RISER
OR FLATTER

ALL SLOPES 21

f

e 174" TO 1/2'" HARWARE
CLOTH WITH FILTER
FABRIC SECURELY

PROTECTION ' FASTENED
\ [ A ) VIR :: 12* ‘
1.01 N, /
roe —

.| ACCEPTABLE WATER ¥ELD ALL v
100 TIGHT JOINTS ARDUND N\—— W=DIAMETER
OF RISER +24*

RIPRAP S.0°MAX,

Yoo voVvo
OAOAOAOA O,

SIZES OF PIPE NEEDED:

BARREL DIAMETER:
RISER DIAMETER:

NOTE:

CONSTRUCTION SPECIFICATION SHOULD BE ATTACHED TO
THIS DETAIL TO COMPLETE DESIGN.

MAXIMUM DRAINAGE AREA1 S ACRES

ADAPTED FROM DETAILS PROVIDED BY: USDA - NRCS, PIPE OUTLET
NEW YORK STATE DEPARTMENT OF TRANSPORTATION,
NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION, SEDIMENT
NEW YORK STATE SOIL & WATER CONSERVATION COMMITTEE TRAP ST-I.
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Figure 5A.16(2)
Pipe Outlet Sediment Trap: ST-1—Construction Specifications

1.

al

9l
10,

11,

12,

13,

14,

SYMBOL

o
, .

CONSTRUCTION SPECIFICATIONS iz

.
o
o

AREA UNDER EMBANKMENT SHALL BE CLEARED, GRUBBED AND STRIPPED OF ANY
VEGETATION AND ROOT MAT. THE POOL AREA SHALL BE CLEARED.

THE FILL MATERIAL FOR THE EMBANKMENT SHALL BE FREE OF ROOTS OR OTHER
wWOODY VEGETATION AS WELL AS OVER-SIZED STONES, ROCKS, ORGANIC MATERIAL,
OR OTHER OBJECTIONABLE MATERIAL. THE EMBANKMENT SHALL BE COMPACTED BY
TRAVERSING WITH EQUIPMENT WHILE IT IS BEING CONSTRUCTED.

VOLUME 0OF SEDIMENT STORAGE SHALL BE 3600 CUBIC FEET PER ACRE OF
CONTRIBUTORY DRAINAGE.

SEDIMENT SHALL BE REMOVED AND TRAP RESTORED TO ITS ORIGINAL DIMENSIONS
WHEN THE SEDIMENT HAS ACCUMULATED TO 1/2 THE DESIGN DEPTH OF THE TRAP.
REMOVED SEDIMENT SHALL BE DEPOSITED IN A SUITABLE AREA AND STABILIZED.

THE STRUCTURE SHALL BE INSPECTED AFTER EACH RAIN AND REPAIRS MADE AS NEEDED,

CONSTRUCTION OPERATIONS SHALL BE CARRIED OUT IN SUCH A MANNER THAT EROSION
AND SEDIMENT ARE CONTROLLED.

THE STRUCTURE SHALL BE REMOVED AND AREA STABILIZED WHEN THE DRAINAGE AREA
HAS BEEN PROPERLY STABILIZED.

ALL FILL SLOPES SHALL BE 21 OR FLATTER; CUT SLOPES 11 OR FLATTER
ALL PIPE CONNECTIONS SHALL BE WATERTIGHT.

THE TOP 2/3 OF THE RISER SHALL BE PERFORATED WITH ONE <1> INCH DIAMETER
HOLES OR SLITS SPACED SIX ¢6) INCHES VERTICALLY AND HORIZONTALLY AND PLACED
IN THE CONCAVE PORTION OF PIPE, NO HOLES WILL BE ALLOWED WITHIN SIX (6)
INCHES OF THE HORIZONTAL BARREL.

THE RISER SHALL BE WRAPPED WITH 1/74 TO 1/2 INCH HARDWARE CLOTH WIRE THEN
WRAPPED WITH FILTER CLOTH (HAVING AN EQUIVALENT SIEVE SIZE OF 40-80). THE
FILTER CLOTH SHALL EXTEND SIX ¢6> INCHES ABOVE THE HIGHEST HOLE AND SIX (6
INCHES BELOW THE LOWEST HOLE., WHERE ENDS OF THE FILTER CLOTH COME
TOGETHER, THEY SHALL BE OVER-LAPPED, FOLDED AND STAPLED TO PREVENT BYPASS.

STRAPS OR CONNECTING BANDS SHALL BE USED _TO HOLD THE FILTER CLOTH AND WIRE
FABRIC IN PLACE. THEY SHALL BE PLACED AT THE TOP AND BOTTOM OF THE CLOTH.

FILL MATERIAL AROUND THE PIPE SPILLWAY SHALL BE HAND COMPACTED IN FOUR (4>
INCH LAYERS., A MINIMUM OF Tw0O <2) FEET OF HAND COMPACTED BACKFILL SHALL BE
EIﬁG[I:IEh]dJEETYER THE PIPE SPILLWAY BEFORE CROSSING IT WITH CONSTRUCTION

THE RISER SHALL BE ANCHORED WITH EITHER A CONCRETE BASE OR STEEL PLATE
BASE TO PREVENT FLOTATION. FOR CONCRETE BASED THE DEPTH SHALL BE TWELVE
(12> INCHES WITH THE RISER EMBEDDED NINE <9) INCHES. A 1/4 INCH MINIMUM
THICKNESS STEEL PLATE SHALL BE ATTACHED TO THE RISER BY A CONTINUOUS WELD
AROUND THE BOTTOM TO FORM A WATERTIGHT CONNECTION AND THEN PLACE TwO

(2> FEET OF STONE, GRAVEL, OR TAMPED EARTH ON THE PLATE.

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION,

ADAPTED FROM DETAILS PROVIDED BY: USDA - NRCS, PIPE OUTLET
NEW YORK STATE DEPARTMENT OF TRANSPORTATION,
SEDIMENT TRAP

NEW YORK STATE SOIL & WATER CONSERVATION COMMITTEE ST-1I
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Figure 5A.20(1)
Riprap Outlet Sediment Trap: ST-V
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL conservation, [ SEDIMENT TRAP
NEW YORK STATE SOIL & WATER CONSERVATION COMMITTEE ST-V
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Figure 5A.202)
Riprap Outlet Sediment Trap: ST-V—Construction Specifications
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11.
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SYMBOL
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CONSTRUCTION SPECIFICATIONS

THE AREA UNDER EMBANKMENT SHALL BE CLEARED, GRUBBED AND STRIPPED OF ANY
WVEGETATION AND RODOT MAT., THE POOL AREA SHALL BE CLEARED.

THE FILL MATERIAL FOR THE EMBANKMENT SHALL BE FREE OF ROOTS OR OTHER
wOOoDY VEGETATION AS WELL AS OVER-SIZED STONES, ROCKS, ORGANIC MATERIAL OR
OTHER OBJECTIONABLE MATERIAL. THE EMBANKMENT SHALL BE COMPACTED BY
TRAVERSING WITH EQUIPMENT WHILE IT IS BEING CONSTRUCTED. MAXIMUM HEIGHT OF
OF EMBANKMENT SHALL BE FIVE (5> FEET, MEASURED AT CENTERLINE OF EMBANKMENT.

ALL FILL SLOPES SHALL BE 21 OR FLATTER, CUT SLOPES 11 OR FLATTER.

ELEVATION OF THE TOP OF ANY DIKE DIRECTING WATER INTO TRAP MUST EQUAL OR
EXCEED THE HEIGHT OF EMBANKMENT.

STORAGE AREA PROVIDED SHALL BE FIGURED BY COMPUTING THE VOLUME AVAILABLE
BEHIND THE OUTLET CHANNEL UP TO AN ELEVATION OF ONE <1> FODT BELOW THE
LEVEL WEIR CREST.

FILTER CLOTH SHALL BE PLACED OVER THE BOTTOM AND SIDES OF THE OUTLET
CHANNEL PRIOR TO PLACEMENT OF STONE. SECTIONS OF FABRIC MUST OVERLAF AT
LEAST ONE <1> FOOT WITH SECTION NEAREST THE ENTRANCE PLACED ON TOP. FABRIC
SHALL BE EMBEDDED AT LEAST SIX <62 INCHES INTO EXISTING GROUND AT ENTRANCE
OUTLET CHANNEL.

STONE USED IN THE OUTLET CHANNEL SHALL BE FOUR ¢4 TO EIGHT (8> INCH RIPRAP.
TO PROVIDE A FILTERING EFFECT, A LAYER OF FILTER CLOTH SHALL BE EMBEDDED
ONE <1> FOOT WITH SECTION NEAREST ENTRANCE PLACED ON TOPF. FABRIC SHALL BE
EMBEDDED AT LEAST SIX (6> INCHES INTO EXISTING GROUND AT ENTRANCE OF OUTLET

CHANNEL.

SEDIMENT SHALL BE REMOVED AND TRAP RESTORED TO ITS ORIGINAL DIMENSIONS WHEN
SEDIMENT HAS ACCUMULATED TO 1/2 THE DESIGN DEPTH OF THE TRAP, REMOVED
SEDIMENT SHALL BE DEPOSITED IN A SUITABLE AREA AND IN SUCH A MANNER THAT IT
WILL NOT ERODE.

THE STRUCTURE SHALL BE INSPECTED AFTER EACH RAIN AND REPAIRED AS NEEDED.

CONSTRUCTION OPERATIONS SHALL BE CARRIED DUT IN SUCH A MANNER THAT EROSION
AND WATER POLLUTION ARE MINIMIZED.

THE STRUCTURE SHALL BE REMOVED AND THE AREA STABILIZED WHEN DRAINAGE AREA
HAS BEEN PROPERLY STABILIZED.

12, DRAINAGE AREA FOR THIS PRACTICE IS LIMITED TO 15 ACRES DR LESS.

ADAPTED FROM DETAILS PROVIDED BY: USDA - NRCS, RIPRAP OUTLET
NEW YORK STATE DEPARTMENT OF TRANSPORTATION, ENT TRAP
NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL conservaTtion,| SEDIM
NEW YORK STATE SOIL & WATER CONSERVATION COMMITTEE ST-V
New York Standards and Specifications Page 5A.44 August 2005
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STANDARD AND SPECIFICATIONS
FOR
PORTABLE SEDIMENT TANK

Definition

A sediment tank is a compartmented tank container to
which sediment laden water is pumped to trap and retain the
sediment.

Purpose

To trap and retain sediment prior to pumping the water to
drainageways, adjoining properties, and rights-of-way
below the sediment tank site.

Conditions Where Practice Applies

A sediment tank is to be used on sites where excavations

are deep, and space is limited, such as urban construction,
where direct discharge of sediment laden water to stream

and storm drainage systems is to be avoided.

Design Criteria

Location

The sediment tank shall be located for ease of clean-out and
disposal of the trapped sediment, and to minimize the
interference with construction activities and pedestrian
traffic.

Tank Size

The following formula should be used in determining the
storage volume of the sediment tank; pump discharge
(G.P.M.) x 16 = Cubic Foot Storage.

An example of a typical sediment tank is shown on Figure
5A.22 on page 5A.48. Other container designs can be used
if the storage volume is adequate and approval is obtained
from the local approving agency. Commercially
manufactured tanks are also available.
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Figure 5A.22
Portable Sediment Tank
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SECTION A-A
CONSTRUCTION SPECIFICATIONS

1. CLEAN OUT THE SEDIMENT TANK WHEN ONE THIRD <1/3> FILLED WITH SILT.

2. STEEL DRUMS ARE USED AS AN EXAMPLE DUE TO THEIR READY AVAILABILITY.
ANY TANKS MAY BE USED, PROVIDING THAT THE VOLUME REQUIREMENTS ARE MET.

3. ALL SEDIMENT COLLECTED IN THE TANK SHALL BE DISPOSED OF IN A SEDIMENT
TRAPPING DEVICE OR AS APPROVED BY THE INSPECTOR.

ADAPTED FROM DETAILS PROVIDED BY: USDA - NRCS,
MEW YORK STATE DEPARTMENT OF TRANSPORTATION, PORTABLE SEDIMENT

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATIDN, TANK
MEW YORK STATE SOIL & WATER CONSERVATION COMMITTEE
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STANDARD AND SPECIFICATIONS
FOR
STABILIZED CONSTRUCTION ENTRANCE

Definition

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.

Purpose

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

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

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 single-
family 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.

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:

Light Duty® Heavy Duty?

Roads Haul Roads
Fabric Grade Rough Test

Properties Subgrade Graded Method

Grab Tensile

Strength (Ibs) 200 220 ASTM D1682

Elongation at

Failure (%) 50 60 ASTM D1682

Mullen Brust

Strength (Ibs) 190 430 ASTM D3786

Puncture

Strength (Ibs) 40 125 ASTM D751
modified

Equivalent 40-80 40-80  US Std Sieve

Opening Size CW-02215

Aggregate Depth 6 10 --

!Light Duty Road: Avrea sites that have been graded to subgrade and
where most travel would be single axle vehicles and an occasional multi-
axle truck. Acceptable materials are Trevira Spunbond 1115, Mirafi
100X, Typar 3401, or equivalent.

2Heavy 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.

®Fabrics not meeting these specifications may be used only when design
procedure and supporting documentation are supplied to determine
aggregate depth and fabric strength.

Maintenance

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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CONSTRUCTION SPECIFICATIONS

EQUIVALENT,

30 FOOT MINIMUM LENGTH wOULD APPLY),
. THICKNESS - NOT LESS THAN SIX <6) INCHES.

ENTRANCE TO SITE.
S. GEOTEXTILE - WILL BE PLACED OVER THE ENTIRE AREA

IMPRACTICAL, A MOUNTABLE BERM WITH Si1 SLOPES WILL

1. STONE SIZE - USE 1-4 INCH STONE, OR RECLAIMED OR RECYCLED CONCRETE

LENGTH - NOT LESS THAN SO FEET (EXCEPT ON A SINGLE RESIDENCE LOT WHERE A

WIDTH - TWELVE (12> FOOT MINIMUM, BUT NOT LESS THAN THE FULL WIDTH AT
POINTS WHERE INGRESS OR EGRESS OCCURS. TWENTY-FOUR <24> FOOT IF SINGLE

PRIOR TO PLACING OF STONE.

6. SURFACE WATER - ALL SURFACE WATER FLOWING OR DIVERTED TOWARD CON-
STRUCTION ENTRANCES SHALL BE PIPED BENEATH THE ENTRANCE. IF PIPING IS

BE PERMITTED.

7. MAINTENANCE - THE ENTRANCE SHALL BE MAINTAINED IN A CONDITION WHICH WILL
PREVENT TRACKING OR FLOWING OF SEDIMENT ONTO PUBLIC RIGHTS-OF-WAY, ALL
SEDIMENT SPILLED, DROPPED, WASHED OR TRACTED ONTO PUBLIC RIGHTS-OF-WAY
MUST BE REMOVED IMMEDIATELY. J

8. WHEN WASHING IS REQUIRED, IT SHALL BE DONE ON A AREA STABILIZED WITH STONE
AND WHICH DRAINS INTO AN APPROVED SEDIMENT TRAPPING DEVICE.

9. PERIODIC INSPECTION AND NEEDED MAINTENANCE SHALL BE PROVIDED AFTER EACH
RAIN. -

ADAPTED FROM DETAILS PROVIDED BY: USDA - NRCS,
NEW YORK STATE DEPARTMENT OF TRANSPORTATION, STABILIZED

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION, CONSTRUCTION
NEW YORK STATE SOIL & WATER CONSERVATION COMMITTEE ENTRANCE
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STANDARD AND SPECIFICATIONS
FOR
CONSTRUCTION ROAD STABILIZATION

Definition
The stabilization of temporary construction access routes,

on-site vehicle transportation routes, and construction
parking areas.

Purpose

To control erosion on temporary construction routes and
parking areas.

Condition Where Practice Applies

All traffic routes and parking areas for temporary use by
construction traffic.

Design Criteria

Construction roads should be located to reduce erosion
potential, minimize impact on existing site resources, and
maintain operations in a safe manner. Highly erosive soils,
wet or rocky areas, and steep slopes should be avoided.
Roads should be routed where seasonal water tables are
deeper than 18 inches. Surface runoff and control should be
in accordance with other standards.

Road Grade — A maximum grade of 12% is recommended,
although grades up to 15% are possible for short distances.

Road Width — 14 foot minimum for one-way traffic or 24
foot minimum for two-way traffic.

Side Slope of Road Embankment — 2:1 or flatter.

Ditch Capacity — On-site roadside ditch and culvert
capacities shall be the 10 yr. peak runoff.

Composition — Use a 6-inch layer of NYS DOT sub-base

Types 1,2,3, 4 or equivalent as specified in NYS -
Standards and Specifications for Highways.

Construction Specifications

1. Clear and strip roadbed and parking areas of all
vegetation, roots, and other objectionable material.

2. Locate parking areas on naturally flat areas as available.
Keep grades sufficient for drainage, but not more than 2
to 3 percent.

3. Provide surface drainage and divert excess runoff to
stabilized areas.

4. Maintain cut and fill slopes to 2:1 or flatter and
stabilized with vegetation as soon as grading is
accomplished.

5. Spread 6-inch layer of sub-base material evenly over the
full width of the road and smooth to avoid depressions.

6. Provide appropriate sediment control measures to
prevent offsite sedimentation.

Maintenance

Inspect construction roads and parking areas periodically
for condition of surface. Topdress with new gravel as
needed. Check ditches for erosion and sedimentation after
rainfall events. Maintain vegetation in a health, vigorous
condition. Areas producing sediment should be treated
immediately.
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STANDARD AND SPECIFICATIONS
FOR
TEMPORARY ACCESS WATERWAY CROSSING

Definition

A temporary access waterway crossing is a structure placed
across a waterway to provide access for construction
purposes for a period of less than one year. Temporary
access crossings shall not be utilized to maintain traffic for
the general public.

Purpose

The purpose of the temporary access waterway crossing is
to provide safe, environmentally sound access across a
waterway for construction equipment by establishing
minimum standards and specifications for the design,
construction, maintenance, and removal of the structure.
Temporary access waterway crossing are necessary to
prevent construction equipment from damaging the
waterway, blocking fish migration, and tracking sediment
and other pollutants into the waterway. This standard and
specification may represent a channel constriction, thus, the
temporary nature of waterway access crossing must be
stressed. They should be planned to be in service for the
shortest practical period of time and removed as soon as
their function is completed.

Conditions Where Practice Applies

The following standard and specification for temporary
access waterway crossings are applicable in non-tidal
waterways. These standard and specifications provide
designs based on waterway geometry rather than the
drainage area contributing to the point of crossing.

The principal consideration for development of the standard
and specifications is concern for erosion and sediment

control. Structural utility and safety must also be
considered when designing temporary access waterway
crossings to withstand expected loads.

The tree types of standard temporary access waterway
crossings are bridges, culverts, and fords.

General Requirements

1. In-Stream Excavation: In-Stream excavation shall
be limited to only that necessary to allow installation of
the standard methods as presented in Subsection
“Temporary Access Waterway Crossing Methods.”

2. Elimination of Fish Migration Barriers: Of the three
basic methods presented in Subsection “Temporary
Access Waterway Crossing Methods,” bridges pose the
least potential for creating barriers to aquatic migration.
The construction of any specific crossing method as
presented in Subsection “Temporary Access Waterway
Crossing Methods,” shall not cause a significant water
level difference between the upstream and downstream
water surface elevations. Fish spawning or migration
within waterways is from October 1 to April 30 for
water classified for trout and from March 15 to June 15
for other streams. Restrictions imposed by the NYS
Department of Environmental Conservation during
these time periods may apply and must be checked.

3. Crossing Alignment: The temporary waterway
crossing shall be at right angles to the stream. Where
approach conditions dictate, the crossing may vary 15
degrees from a line drawn perpendicular to the
centerline of the stream at the intended crossing
location.

4. Road Approaches: The centerline of both roadway
approaches shall coincide with the crossing alignment
centerline for a minimum distance of 50 feet from each
bank of the waterway being crossed. If physical or
right-of-way restraints preclude the 50 feet minimum, a
shorter distance may be provided. All fill materials
associated with the roadway approach shall be limited
to a maximum height of 2 feet above the existing flood
plain elevation.

5. Surface Water Diverting Structure: A water
diverting structure such as a swale shall be constructed
(across the roadway on both roadway approaches) 50
feet (maximum) on either side of the waterway
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crossing. This will prevent roadway surface runoff
from directly entering the waterway. The 50 feet is
measured from the top of the waterway bank. Design
criteria for this diverting structure shall be in
accordance with the “Standard and Specification” for
the individual design standard of choice. If the
roadway approach is constructed with a reverse grade
away from the waterway, a separate diverting structure
is not required.

6. Road Width: All crossings shall have one traffic
lane. The minimum width shall be 12 feet with a
maximum width of 20 feet.

7. Time of Operation: All temporary crossing shall be
removed within 14 calendar days after the structure is
no longer needed. Unless prior written approval is
obtained, all structures shall be removed within one
year from the date of the installation.

8. Materials

A. Aqggregate: There shall be no earth or soil
materials used for construction within the
waterway channel. NYS DOT specifications for

existing waterway banks. When possible, locate the
crossing at a point receiving minimal surface runoff.

3. Physical site constraints: The physical constraints
of a site may preclude the selection of one or more of
the standard methods.

4. Time of year: The time of year may preclude the
selection of one or more of the standard methods due to
fish spawning or migration restrictions.

5. Vehicular loads and traffic patterns: Vehicular
loads, traffic patterns, and frequency of crossing should
be considered in choosing a specific method.

6. Maintenance of crossing: The standard methods
will require various amounts of maintenance. The
bridge method should require the least maintenance,
whereas the ford method will probably require more
intensive maintenance.

7. Removal of the Structure: Ease of removal and
subsequent damage to the waterway should be primary
factors in considering the choice of a standard method.

coarse aggregate designation No. 4 (3/4” to 4”),
also referenced as AASHTO designation No. 1,
shall be the minimum acceptable aggregate size for A temporary access bridge is a structure made of wood,
temporary crossings. Larger aggregates will be metal, or other materials, which provides access across a
allowed. stream or waterway.

Temporary Access Bridge (Figure 5A.36 on page 5A.84)

B. Filter Cloth: Filter cloth is a fabric consisting Considerations

of either woven or nonwoven plastic,
polypropylene, or nylon used to distribute the load,
retain fines, allow increased drainage of the
aggregate and reduce mixing of the aggregate with
the subgrade soil. Filter cloths such as Mirafi,
Typar, Adva Filter, Polyfilter X, or approved
equivalent shall be used, as required by the specific
method.

Temporary Access Waterway Crossing
Methods

1. This is the preferred method for temporary access
waterway crossings. Normally, bridge construction
causes the least disturbance to the waterway bed and
banks when compared to the other access waterway
crossings.

2. Most bridges can be quickly removed and reused.
3. Temporary access bridges pose the least chance for

interference with fish migration when compared to the
other temporary access waterway crossings.

The following criteria for erosion and sediment control shall
be considered when selecting a specific temporary access
waterway crossing standard method:

4. Restrictions and Permits: A permit from the New
York State Department of Environmental

1. Site aesthetics: Select a standard design method that
will least disrupt the existing terrain of the stream
reach. Consider the effort that will be required to
restore the area after the temporary crossing is
removed.

2. Site location: Locate the temporary crossing where
there will be the least disturbance to the soils of the

Conservation, Division of Regulatory Affairs, Regional
Permit Administrator, will be needed to install and
remove temporary access culverts in streams with a
classification of C(T) and higher. Installation and
removal may not be permitted during the period of time
from the start of trout spawning until the eggs have
hatched. In some instances, restrictions may also be
applied to bass spawning waters.

New York Standards and Specifications
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Construction Specifications

1. Restriction: Construction, use, or removal of a
temporary access bridge will not normally have any
time of year restrictions if construction, use, or removal
does not disturb the stream or its banks.

2. Bridge Placement: A temporary bridge structure
shall be constructed at or above bank elevation to
prevent the entrapment of floating materials and debris.

3. Abutments: Abutments shall be placed parallel to
and on stable banks.

4. Bridge Span: Bridges shall be constructed to span
the entire channel. If a footing, pier, or bridge support
is constructed within the waterway, a stream-
disturbance permit may be required.

5. Stringers: Stringers shall either be logs, saw timber,
pre-stressed concrete beams, metal beams, or other
approved materials.

6. Deck Material: Decking shall be of sufficient
strength to support the anticipated load. All decking
members shall be placed perpendicular to the stringers,
butted tightly, and securely fastened to the stringers.
Decking materials must be butted tightly to prevent any
soil material tracked onto the bridge from falling into
the waterway below.

7. Run Planks (optional): Run planking shall be
securely fastened to the length of the span. One run
plank shall be provided for each track of the equipment
wheels. Although run planks are optional, they may be
necessary to properly distribute loads.

8. Curbs or Fenders: Curbs or fenders may be
installed along the outer sides of the deck. Curbs or
fenders are an option, which will provide additional
safety.

9. Bridge Anchors: Bridges shall be securely anchored
at only one end using steel cable or chain. Anchoring
at only one end will prevent channel obstruction in the
event that floodwaters float the bridge. Acceptable
anchors are large trees, large boulders, or driven steel
anchors. Anchoring shall be sufficient to prevent the
bridge from floating downstream and possibly causing
an obstruction to the flow.

10. Stabilization: All areas disturbed during
installation shall be stabilized within 14 calendar days
of that disturbance in accordance with the Standard and
Specification for Temporary Critical Area Plantings on
page 3.3.

Bridge Maintenance Requirements

1. Inspection: Periodic inspection shall be performed
by the user to ensure that the bridge, streambed, and
streambanks are maintained and not damaged.

2. Maintenance: Maintenance shall be performed, as
needed to ensure that the structure complies with the
standard and specifications. This shall include removal
and disposal of any trapped sediment or debris.
Sediment shall be disposed of outside of the floodplain
and stabilized.

Bridge Removal and Clean-Up Requirements

1. Removal: When the temporary bridge is no longer
needed, all structures including abutments and other
bridging materials shall be removed within 14 calendar
days. Inall cases, the bridge materials shall be
removed within one year of installation.

2. Final Clean-Up: Final clean-up shall consist of
removal of the temporary bridge from the waterway,
protection of banks from erosion, and removal of all
construction materials. All removed materials shall be
stored outside the waterway floodplain.

3. Method: Removal of the bridge and clean-up of the
area shall be accomplished without construction
equipment working in the waterway channel.

4. Final Stabilization: All areas disturbed during
removal shall be stabilized within 14 calendar days of
that disturbance in accordance with the Standard and
Specifications for Permanent Critical Area Plantings on
page 5.5.

Temporary Access Culvert (Figure 5A.37 on page 5A.85)

A temporary access culvert is a structure consisting of a
section(s) of circular pipe, pipe arches, or oval pipes of
reinforcing concrete, corrugated metal, or structural plate,
which is used to convey flowing water through the crossing.

Considerations

1. Temporary culverts are used where a) the channel is
too wide for normal bridge construction, b) anticipated
loading may prove unsafe for single span bridges, or c)
access is not needed from bank to bank.

2. This temporary waterway crossing method is
normally preferred over a ford type of crossing, since
disturbance to the waterway is only during construction
and removal of the culvert.

3. Temporary culverts can be salvaged and reused.
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Construction Specifications

1. Restrictions and Permits: A permit from the New
York State Department of Environmental

Conservation, Division of Regulatory Affairs, Regional
Permit Administrator, will be needed to install and
remove temporary access culverts in streams with a
classification of C(T) and higher. Installation and
removal may not be permitted during the period of time
from the start of trout spawning until the eggs have
hatched. In some instances, restrictions may also be
applied to bass spawning waters.

2. Culvert Strength: All culverts shall be strong
enough to support their cross sectional area under
maximum expected loads.

3. Culvert Size: The size of the culvert pipe shall be
the largest pipe diameter that will fit into the existing
channel without major excavation of the waterway
channel or without major approach fills. If a channel
width exceeds 3 feet, additional pipes may be used
until the cross sectional area of the pipes is greater than
60 percent of the cross sectional area of the existing
channel. The minimum size culvert that may be used is
12-inch diameter pipe.

4. Culvert Length: The culvert(s) shall extend a
minimum of one foot beyond the upstream and
downstream toe of the aggregate placed around the
culvert. In no case shall the culvert exceed 40 feet in
length.

5. Filter Cloth: Filter cloth shall be placed on the
streambed and streambanks prior to placement of the
pipe culvert(s) and aggregate. The filter cloth shall
cover the streambed and extend a minimum six inches
and a maximum one foot beyond the end of the culvert
and bedding material. Filter cloth reduces settlement
and improves crossing stability.

6. Culvert Placement: The invert elevation of the
culvert shall be installed on the natural streambed grade
to minimize interference with fish migration (free
passage of fish).

7. Culvert Protection: The culvert(s) shall be covered
with a minimum of one foot of aggregate. If multiple
culverts are used, they shall be separated by at least 12
in. of compacted aggregate fill. At the minimum, the
bedding and fill material used in the construction of
them temporary access culvert crossings shall conform
with the aggregate requirements cited in the General
Requirements subsection.

8. Stabilization: All areas disturbed during culvert
installation shall be stabilized within 14 calendar days
of the disturbance in accordance with the Standard for

Permanent Critical Area Plantings.
Culvert Maintenance Requirements

1. Inspection: Periodic inspection shall be performed
to ensure that the culverts, streambed, and streambanks
are not damaged, and that sediment is not entering the
stream or blocking fish passage or migration.

2. Maintenance: Maintenance shall be performed, as
needed in a timely manner to ensure that structures are
in compliance with this standard and specification.
This shall include removal and disposal of any trapped
sediment or debris. Sediment shall be disposed of and
stabilized outside the waterway flood plain.

Culvert Removal and Clean-Up Requirements

1. Removal: When the crossing has served its
purpose, all structures, including culverts, bedding, and
filter cloth materials shall be removed within 14
calendar days. In all cases, the culvert materials shall
be removed within one year of installation. No
structure shall be removed during the spawning season
(March 15 through June 15).

2. Final Clean-Up: Final clean-up shall consist of
removal of the temporary structure from the waterway,
removal of all construction materials, restoration of
original stream channel cross section, and protection of
the streambanks from erosion. Removed material shall
be stored outside of the waterway floodplain.

3. Method: Removal of the structure and clean-up of
the area shall be accomplished without construction
equipment working in the waterway channel.

4. Final Stabilization: All areas disturbed during
culvert removal shall be stabilized within 14 calendar
days of the disturbance in accordance with the Standard
for Permanent Critical Area Plantings.

Temporary Access Ford (Figure 5A.38 on page 5A.86)

A temporary access ford is a shallow structure placed in the
bottom of a waterway over which the water flows while still
allowing traffic to cross the waterway.

Considerations

Temporary fords may be used when the streambanks are
less than four (4) feet above the invert of the stream, and the
streambed is armored with naturally occurring bedrock, or
can be protected with an aggregate layer in conformance
with these specifications.
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Construction Specifications

1. Restrictions and Permits: A permit from New York
State Department of Environmental Conservation,
Division of Regulatory Affairs, Regional Permit
Administrator, will be needed to install, use, and
remove temporary fords in streams with a classification
of C(T) or higher. Installation and removal may not be
permitted during the period of time from the start of
trout spawning until the eggs have hatched. In some
instances, restrictions may also be applied to bass
spawning waters.

2. The approaches to the structure shall consist of
stone pads constructed to comply with the aggregate
requirements of the General Requirements subsection.

The entire ford approach (where banks were cut) shall
be covered with filter cloth and protected with
aggregate to a depth of four (4) inches.

3. Fords shall be prohibited when the streambanks are
four (4) feet or more in height above the invert of the
stream.

4. The approach roads at the cut banks shall be no
steeper than 5:1. Spoil material from the banks shall be
stored out of the floodplain and stabilized.

5. One layer of filter cloth shall be placed on the
streambed, streambanks, and road approaches prior to
placing the bedding material on the stream channel or
approaches. The filter cloth will be a minimum of six
(6) inches and a maximum one foot beyond bedding
material.

6. The bedding material shall be course aggregate or
gabion mattresses filled with coarse aggregate.

7. Aggregate used in ford construction shall meet the
minimum requirements of the General Requirements
subsection.

8. All fords shall be constructed to minimize the
blockage of stream flow and shall allow free flow over
the ford. The placing of any material in the waterway
bed will cause some upstream ponding. The depth of
this ponding will be equivalent to the depth of the
material placed within the stream and therefore should
be kept to a minimum height. However, in no case will
the bedding material be placed deeper than 12 inches or
one-half (1/2) the height of the existing banks
whichever is smaller.

9. Stabilization: All areas disturbed during ford
installation shall be stabilized within 14 calendar days
of that disturbance in accordance with the Standard and
Specifications for Temporary Critical Area Planting on
page 3.3.

10. Ford removal and Clean-Up Requirements

A. Removal: When the temporary structure has
served its purpose, excess material used for this
structure need not be removed. Care should be
taken so that any aggregate left does not create
an impoundment or restrict fish passage.

B. Final Clean-Up: Final clean-up shall consist of
removal of excess temporary ford materials
from the waterway. All materials shall be
stored outside the waterway floodplain.

C. Method: Clean up shall be accomplished
without construction equipment working in the
stream channel.

D. Approach Disposition: The approach slopes of
the cut banks shall not be backfilled.

E. Final Stabilization: All areas disturbed during
ford removal shall be stabilized within 14
calendar days of that disturbance in accordance
with the Standard and Specifications for
Permanent Critical Area Planting on page 3.3.

NOTE: Any temporary access crossing shall conform to

the technical requirements of this Standard and

Specifications as well as any specific requirement imposed

by the New York State Department of Environmental
Conservation. Permits may be required for streambank
disturbance.
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Figure 5A.36
Temporary Access Bridge
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Figure 5A.37
Temporary Access Culvert
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Figure 5A.38
Temporary Access Ford
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STANDARD AND SPECIFICATIONS
FOR
DUST CONTROL

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.

Conditions Where Practice Applies

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.

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.

Construction Specifications

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

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.

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.

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.

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.

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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All Stormwater Pollution Prevention Plans must contain the
NYS DEC issued “Conditions for Use” and “Application
Instructions” for any polymers used on the site. This
information can be obtained from the NYS DEC website.

Maintenance

Maintain dust control measures through dry weather periods
until all disturbed areas are stabilized.
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STANDARD AND SPECIFICATIONS
FOR
ROCK OUTLET PROTECTION

Definition

A section of rock protection placed at the outlet end of the
culverts, conduits, or channels.

Purpose

The purpose of the rock outlet protection is to reduce the
depth, velocity, and energy of water, such that the flow will
not erode the receiving downstream reach.

Scope

This standard applies to the planning, design, and
construction of rock riprap and gabions for protection of
downstream areas. It does not apply to rock lining of
channels or streams.

Conditions Where Practice Applies

This practice applies where discharge velocities and
energies at the outlets of culverts, conduits, or channels are
sufficient to erode the next downstream reach. This applies
to:

1. Culvert outlets of all types.

2. Pipe conduits from all sediment basins, dry storm water
ponds, and permanent type ponds.

3. New channels constructed as outlets for culverts and
conduits.

Design Criteria

The design of rock outlet protection depends entirely on the
location. Pipe outlet at the top of cuts or on slopes steeper
than 10 percent, cannot be protected by rock aprons or
riprap sections due to re-concentration of flows and high
velocities encountered after the flow leaves the apron.

Many counties and state agencies have regulations and
design procedures already established for dimensions, type
and size of materials, and locations where outlet protection
is required. Where these requirements exist, they shall be
followed.

Tailwater Depth

The depth of tailwater immediately below the pipe outlet
must be determined for the design capacity of the pipe. If
the tailwater depth is less than half the diameter of the
outlet pipe, and the receiving stream is wide enough to
accept divergence of the flow, it shall be classified as a
Minimum Tailwater Condition; see Figure 5B.12 on page
5B.25 as an example. If the tailwater depth is greater than
half the pipe diameter and the receiving stream will
continue to confine the flow, it shall be classified as a
Maximum Tailwater Condition; see Figure 5B.13 on page
5B.26 as an example. Pipes which outlet onto flat areas
with no defined channel may be assumed to have a
Minimum Tailwater Condition; see Figure 5B.12 on page
5B.25 as an example.

Apron Size

The apron length and width shall be determined from the
curves according to the tailwater conditions:

Minimum Tailwater — Use Figure 5B.12 on page 5B.25
Maximum Tailwater — Use Figure 5B.13 on page 5B.26

If the pipe discharges directly into a well defined channel,
the apron shall extend across the channel bottom and up the
channel banks to an elevation one foot above the maximum
tailwater depth or to the top of the bank, whichever is less.

The upstream end of the apron, adjacent to the pipe, shall
have a width two (2) times the diameter of the outlet pipe,
or conform to pipe end section if used.
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Bottom Grade

The outlet protection apron shall be constructed with no
slope along its length. There shall be no overfall at the end
of the apron. The elevation of the downstream end of the
apron shall be equal to the elevation of the receiving
channel or adjacent ground.

Alignment

The outlet protection apron shall be located so that there are
no bends in the horizontal alignment.

Materials

The outlet protection may be done using rock riprap,
grouted riprap, or gabions.

Riprap shall be composed of a well-graded mixture of stone
size so that 50 percent of the pieces, by weight, shall be
larger than the ds, size determined by using the charts. A
well-graded mixture, as used herein, is defined as a mixture
composed primarily of larger stone sizes, but with a
sufficient mixture of other sizes to fill the smaller voids
between the stones. The diameter of the largest stone size
in such a mixture shall be 1.5 times the ds Size.

Thickness

The minimum thickness of the riprap layer shall be 1.5

times the maximum stone diameter for dsq of 15 inches or
less; and 1.2 times the maximum stone size for ds, greater
than 15 inches. The following chart lists some examples:

Minimum
Dso Omax Blanket Thickness
(inches) (inches) (inches)
4 6 9
6 9 14
9 14 20
12 18 27
15 22 32
18 27 32
21 32 38
24 36 43

Stone Quality

Stone for riprap shall consist of field stone or rough unhewn
quarry stone. The stone shall be hard and angular and of a
quality that will not disintegrate on exposure to water or
weathering. The specific gravity of the individual stones
shall be at least 2.5.

Recycled concrete equivalent may be used provided it has a

density of at least 150 pounds per cubic foot, and does not
have any exposed steel or reinforcing bars.

Filter

A filter is a layer of material placed between the riprap and
the underlying soil surface to prevent soil movement into
and through the riprap. Riprap shall have a filter placed
under it in all cases.

A filter can be of two general forms: a gravel layer or a
plastic filter cloth. The plastic filter cloth can be woven or
non-woven monofilament yarns, and shall meet these base
requirements: thickness 20-60 mils, grab strength 90-120
Ibs; and shall conform to ASTM D-1777 and ASTM D-
1682.

Gravel filter blanket, when used, shall be designed by
comparing particle sizes of the overlying material and the
base material. Design criteria are available in Standard and
Specification for Riprap Slope Protection on page 5B.57.

Gabions

Gabions shall be made of hexagonal triple twist mesh with
heavily galvanized steel wire. The maximum linear
dimension of the mesh opening shall not exceed 4 ¥z inches
and the area of the mesh opening shall not exceed 10 square
inches.

Gabions shall be fabricated in such a manner that the sides,
ends, and lid can be assembled at the construction site into a
rectangular basket of the specified sizes. Gabions shall be
of single unit construction and shall be installed according
to manufacturers recommendations.

The area on which the gabion is to be installed shall be
graded as shown on the drawings. Foundation conditions
shall be the same as for placing rock riprap, and filter cloth
shall be placed under all gabions. Where necessary, key, or
tie, the structure into the bank to prevent undermining of the
main gabion structure.

Maintenance
Once a riprap outlet has been installed, the maintenance
needs are very low. It should be inspected after high flows

for evidence of scour beneath the riprap or for dislodged
stones. Repairs should be made immediately.

Design Procedure

1. Investigate the downstream channel to assure that
nonerosive velocities can be maintained.

2. Determine the tailwater condition at the outlet to
establish which curve to use.
3. Enter the appropriate chart with the design discharge to
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determine the riprap size and apron length required. It is
noted that references to pipe diameters in the charts are
based on full flow. For other than full pipe flow, the
parameters of depth of flow and velocity must be used to
adjust the design discharges.

4. Calculate apron width at the downstream end if a flare
section is to be employed.

Examples

Example 1: Pipe Flow (full) with discharge to unconfined
section.

Given: A circular conduit flowing full.

Q =280 cfs, diam. = 66 in., tailwater (surface) is 2 ft.
above pipe invert (minimum tailwater condition).

Find: Read dso = 1.2 and apron length (L) = 38 ft.
Apron width = diam. + L, =5.5 + 38 =435 ft.

Use: dsg = 15”, dmax = 227, blanket thickness = 32”

Example 2: Box Flow (partial) with high tailwater

Given: A box conduit discharging under partial flow

gggs,itions. A concrete box 5.5 ft. x 10 ft. flowing 5.0 ft.

Q =600 cfs and tailwater surface is 5 ft. above invert (max.
tailwater condition).

Since this is not full pipe and does not directly fit the
nomograph assumptions of Figure 7B.13 substitute depth as
the diameter, to find a discharge equal to full pipe flow for
that diameter, in this case 60 inches.

Since, Q = AV and A =z D?
4

First, compute velocity:
V = (Q/A) = (600/(5) (10)) = 12 fps
Then substituting:

Q=nD? x V=314 (5ft)’ x 12 fps =236 cfs
4 4

At the intersection of the curve d = 60 in. and Q = 236 cfs,
read ds, = 0.4 ft.

Then reading the d = 60 in. curve, read apron length (L;) =
40 ft.

Apron width, W = conduit width + (6.4)(L,) = 10 + (0.4)
(40) = 26 ft.

Example 3: Open Channel Flow with Discharge to
Unconfined Section

Given: A trapezoidal concrete channel 5 ft. wide with 2:1
side slopes is flowing 2 ft. deep, Q = 180 cfs (velocity = 10
fps) and the tailwater surface downstream is 0.8 ft.
(minimum tailwater condition).

Find: Using similar principles as Example 2, compute
equivalent discharge for a 2 foot, using depth as a diameter,
circular pipe flowing full at 10 feet per second.

Velocity:
Q= m(2ft)’> x 10 fps=31.4cfs
4

At intersection of the curve, d = 24 in. and Q = 32 cfs, read
d50 =0.6 ft.

Then reading the d = 24 in. curve, read apron length (L,) =
20 ft.

Apron width, W = bottom width of channel + L, =5+ 20 =
25 ft.

Example 4: Pipe flow (partial) with discharge to a
confined section

Given: A 48 in. pipe is discharging with a depth of 3 ft.

Q =100 cfs, and discharge velocity of 10 fps (established
from partial flow analysis) to a confined trapezoidal channel
with a 2 ft. bottom, 2:1 side slopes, n = .04, and grade of
0.6%.

Calculation of the downstream channel (by Manning’s
Equation) indicates a normal depth of 3.1 ft. and normal
velocity of 3.9 fps.

Since the receiving channel is confined, the maximum
tailwater condition controls.

Find: discharge using previous principles:
Q= n (3ft)? x 10 fps=71cfs
4
At the intersection of d = 36 in. and Q = 71 cfs, read dso =
0.3 ft.
Reading the d = 36” curve, read apron length (L,) = 30 ft.
Since the maximum flow depth in this reach is 3.1 ft., that is

the minimum depth of riprap to be maintained for the entire
length.
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Construction Specifications

1. The subgrade for the filter, riprap, or gabion shall be
prepared to the required lines and grades. Any fill
required in the subgrade shall be compacted to a
density of approximately that of the surrounding
undisturbed material.

2. The rock or gravel shall conform to the specified
grading limits when installed respectively in the riprap
or filter.

3. Filter cloth shall be protected from punching, cutting,
or tearing. Any damage other than an occasional small
hole shall be repaired by placing another piece of cloth
over the damaged part or by completely replacing the
cloth. All overlaps, whether for repairs or for joining
two pieces of cloth shall be a minimum of one foot.

4. Stone for the riprap or gabion outlets may be placed by
equipment. Both shall each be constructed to the full
course thickness in one operation and in such a manner
as to avoid displacement of underlying materials. The
stone for riprap or gabion outlets shall be delivered and
placed in a manner that will ensure that it is reasonably
homogenous with the smaller stones and spalls filling
the voids between the larger stones. Riprap shall be
placed in a manner to prevent damage to the filter
blanket or filter cloth. Hand placement will be required
to the extent necessary to prevent damage to the
permanent works.
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Figure 5B.12
Outlet Protection Design—Minimum Tailwater Condition
(Design of Outlet Protection from a Round Pipe Flowing Full,

Minimum Tailwater Condition: T,, < 0.5D,) (USDA - NRCS)
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Figure 5B.13
Outlet Protection Design—Maximum Tailwater Condition
(Design of Outlet Protection from a Round Pipe Flowing Full,
Maximum Tailwater Condition: T,, = 0.5D,) (USDA - NRCS)
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Figure 5B.14
Riprap Outlet Protection Detail (1)
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Figure 5B.15
Riprap Outlet Protection Detail (2)
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Figure 5B.16
Riprap Outlet Protection Detail (3)
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