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SECTION 31 2500

SLOPE PROTECTION AND EROSION CONTROL

PART 1 - GENERAL

11

A.

SCOPE

This section shall consist of temporary control measures that may be required
during the life of the Contract to control erosion and water pollution through the use
of berms, dikes, dams, sediment basins, fiber mats, netting, mulches, grasses, slope
drains, temporary silt fences, and other control devices.

The Owner and Contractor shall submit a Construction Activities - Storm Water
Discharges, Notice of Intent (NOI) for construction activities that disturb one acre or
more.

The Contractor shall implement a project specific Storm Water Pollution Prevention
Plan (SWPPP) (see Appendix A) for all construction activities that disturb one acre or
more. The SWPPP incorporates written procedures and methods that the Contractor
shall utilize during the performance of the work to mitigate stream pollution due to
storm water runoff.

The SWPPP shall be in conformance with Part IV of Tennessee General Permit No.
TNR10-0000 Storm Water Discharges from Construction Activities, Tennessee
Department of Environment and Conservation, Division of Water Pollution Control.

An Aquatic Resource Alternation Permit (ARAP) application has been submitted to the
Tennessee Department of Environment and Conservation (TDEC) for a General Permit
for Utility Line Crossings for the project. A copy is attached as Appendix B. This
permit will contain terms and conditions with which the Contractor must comply.

PART 2 -PRODUCTS

21 TEMPORARY BERMS
A. A temporary berm is constructed of compacted soil, with or without a shallow ditch,
at the top of fill slopes or transverse to centerline on fills.
B. These berms are used temporarily at the top of newly constructed slopes to prevent
excessive erosion until permanent controls are installed or slopes stabilized.
2.2 TEMPORARY SLOPE DRAINS
A. A temporary slope drain is a facility consisting of stone gutters, fiber mats, plastic
sheets, concrete or asphalt gutters, half-round pipe, metal pipe, plastic pipe, sod, or
other material acceptable to the Engineer that may be used to carry water down
slopes to reduce erosion.
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2.3 SEDIMENT STRUCTURES

A. Sediment basins, ponds, and traps are prepared storage areas constructed to trap
and store sediment from erodible areas in order to protect properties and stream
channels below the construction areas from excessive siltation.

24 CHECK DAMS

A Check dams are barriers composed of logs and poles, large stones, sand bags, or
other materials placed across a natural or constructed drainway.

B. Stone check dams shall not be utilized where the drainage area exceeds 50 acres.
Log and pole structures shall not be used where the drainage area exceeds five
acres.

2.5 TEMPORARY SEEDING AND MULCHING

A. Temporary seeding and mulching are measures consisting of seeding, mulching,
fertilizing, and matting utilized to reduce erosion. All cut and fill slopes, including
waste sites and borrow pits, shall be seeded when and where necessary to
eliminate erosion.

2.6 BRUSH BARRIERS

A. Brush barriers shall consist of brush, tree trimmings, shrubs, plants, and other
approved refuse from the clearing and grubbing operation.

B. Brush barriers are placed on natural ground at the bottom of fill slopes, where the
most likely erodible areas are located, to restrain sedimentation particles.

2.7 BALED HAY OR STRAW CHECKS

A. Baled hay or straw erosion checks are temporary measures to control erosion and
prevent siltation. Bales shall be either hay or straw containing 5 cubic feet or more
of material.

B. Baled hay or straw checks shall be used where the existing ground slopes toward
or away from the embankment along the toe of slopes, in ditches, or other areas
where siltation, erosion, or water run-off is a problem.

2.8 TEMPORARY SILT FENCES

A. Siltfences are temporary measures utilizing woven wire or other approved material
attached to posts with filter cloth composed of burlap, plastic filter fabric, etc.,
attached to the upstream side of the fence to retain the suspended silt particles in
the run-off water.
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PART 3 - EXECUTION

3.1

3.2

CONSTRUCTION REQUIREMENTS

The Contractor shall limit the surface area of erodible earth material exposed by
clearing and grubbing, excavation, borrow, and fill operations. The Contractor shall
provide immediate, permanent, or temporary pollution control measures to prevent
contamination of adjacent streams or other watercourses, lakes, ponds, or other
water impoundment. Such work may involve the construction of temporary berms,
dikes, dams, sediment basins, or slope drains, and the use of temporary muiches,
mats, seeding, or other control devices or methods as necessary to control erosion.
Cut and fill slopes shall be seeded and mulched as the excavation proceeds.

The Contractor shall incorporate all erosion control features into the project at the
earliest practicable time as outlined in the accepted schedule. Temporary pollution
control measures shall be used to correct conditions that develop during
construction that were not foreseen during the design stage; that are needed prior
to installation of permanent pollution control features; or that are needed temporarily
to control erosion that develops during normal construction practices, but are not
associated with permanent control features on the project.

Where erosion is likely to be a problem, clearing and grubbing operations should be
so scheduled and performed that grading operations and permanent erosion control
features can follow immediately thereafterif the project conditions permit; otherwise,
erosion control measures may be required between successive construction stages.
Preconstruction vegetation ground cover shall not be destroyed, removed, or
disturbed more than 20 calendar days prior to grading or earth moving uniess
approval is granted otherwise.

Contractor shall limit the area of excavation, borrow, and embankment operations
in progress commensurate with the Contractor's capability and progress to keep the
finish grading, mulching, seeding, and other such permanent pollution control
measures current in accordance with the accepted schedule. Should seasonal
limitations make such coordination unrealistic, temporary erosion control measures
shall be taken immediately to the extent feasible and justified.

Under no conditions shall the amount of surface area or erodible earth material
exposed at one time by excavation or fill within the project area exceed 750,000
square feet without prior approval by the Engineer.

The Engineer may increase or decrease the amount of surface area of erodible
earth material to be exposed at one time by clearing and grubbing, excavation, and
borrow and fill operations as determined by his analysis of project conditions.

In the event of conflict between these requirements and pollution control laws, rules,
or regulations of other federal, state, or local agencies, the more restrictive laws,
rules, or regulations shall apply.

CONSTRUCTION MANAGEMENT TECHNIQUES

Clearing and grubbing must be held to the minimum necessary for grading and
equipment operation.
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B. Construction must be sequenced to minimize the exposure time of cleared surface
area.

C. Construction must be staged or phased for large projects. Areas of one phase must
be stabilized before another phase can be initiated. Stabilization shall be
accomplished by temporarily or permanently protecting the disturbed soil surface
from rainfall impacts and runoff.

D. Erosionand sediment control measures must be in place and functional before earth
moving operations begin, and must be constructed and maintained throughout the
construction period. Temporary measures may be removed at the beginning of the
work day, but must be replaced at the end of the work day.

E. All control measures shall be checked, and repaired as necessary, weekly in dry
periods and within 24 hours after any rainfall of 0.5 inch within a 24-hour period.
During prolonged rainfall, daily checking and repairing is necessary. The Contractor
shall maintain records of checks and repairs.

F. Aspecific individual shall be designated to be responsible for erosion and sediment
controls on each project site.

3.3 CONSTRUCTION OF EROSION CONTROL FEATURES

A. Temporary Berms. A temporary berm shall be constructed of compacted soil, with
a minimum width of 24 inches at the top and a minimum height of 12 inches with or
without a shallow ditch, constructed at the top of fill slopes or transverse to
centerline on fills. Temporary berms shall be graded so as to drain to a compacted
outlet at a slope drain. The area adjacent to the temporary berm in the vicinity of the
slope drain must be properly graded to enable this inlet to function efficiently and
with minimum ponding in this area. All transverse berms required on the
downstream side of a slope drain shall extend across the grade to the highest point
at approximately a 10 degree angle with a perpendicular to centerline. The top
width of these berms may be wider and the side slope flatter on transverse berms
to allow equipment to pass over these berms with minimum disruptions. When
practical and until final roadway elevations are approached, embankments should
be constructed with a gradual slope to one side of the embankment to permit the
placement of temporary berms and slope drains on only one side of the
embankment.

B. Temporary Slope Drains

1.  Temporary slope drains shall consist of stone gutters, fiber mats, plastic
sheets, concrete or asphalt gutters, half-round pipe, metal pipe, plastic pipe,
flexible rubber, or other materials which can be used as temporary measures
to carry water accumulating in the cuts and on the fills down the slopes prior
to installation of permanent facilities or growth of adequate ground cover on
the slopes.

2. Fiber matting and plastic sheeting shall not be used on slopes steeperthan 4:1
except for short distances of 20 feet or less.
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3. All temporary slope drains shall be adequately anchored to the slope to
prevent disruption by the force of the water flowing in the drains. The base for
temporary slope drains shall be compacted and concavely formed to channel
the water or hold the slope drain in place. The inlet end shall be properly
constructed to channel water into the temporary slope drain. Energy
dissipaters, sediment basins, or other approved devices shall be constructed
at the outlet end of the slope drains to reduce erosion downstream. An ideal
dissipater would be dumped rock or a small sediment basin which would slow
the water as well as pick up some sediment. All temporary slope drains shall
be removed when no longer necessary and the site restored to match the
surroundings.

C. Sediment Structures

1.  Sediment structures shall be utilized to control sediment at the foot of
embankments where slope drains outlet, at the bottom as well as in the ditch
lines atop waste sites, and in the ditch lines or borrow pits. Sediment
structures may be used in most drainage situations to prevent excessive
siltation of pipe structures. All sediment structures shall be at least twice as
long as they are wide.

2. When use of temporary sediment structures is to be discontinued, all sediment
accumulation shall be removed, and all excavation backfilled and properly
compacted. The existing ground shall be restored to its natural or intended
condition.

D. Check Dam

1.  Utilize check dams to retard stream flow and catch small sediment loads.
Materials utilized to construct check dams are varied and should be clearly
illustrated or explained in the Contractor's erosion control plan.

2. Key all check dams into the sides and bottom of the channel a minimum depth
of 2 feet. A design is not needed for check dams but some typical designs are
shown in the standard plans.

3. Do not use stone check dams where the drainage area exceeds 50 acres.
Log and pole structures should generally not be used where the drainage area
exceeds five acres.

E. Seeding and Mulching. Perform seeding and mulching in accordance with Section
32 9200, Seeding.

F. Brush Barriers. Brush barriers shall consist of brush, tree trimmings, shrubs, plants,
and other approved refuse from the clearing and grubbing operation. The brush
barriers shall be constructed approximately parallel to original ground contour. Each
brush barrier shall be compressed to an approximate height of 3 to 5 feet and
approximate width of 5 to 10 feet. The embankment shall not be supported by the
construction of brush barriers.

G. Baled Hay or Straw Erosion Checks. Hay or straw shall be embedded in the ground
410 6 inches to prevent water flowing underneath. The bales shall also be anchored
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securely to the ground by wooden stakes driven through the bales into the ground.
Bales can remain in place until they rot, or be removed after they have served their
purpose, as determined by the Engineer. Keep the checks in good condition by
replacing broken or damaged bales immediately after damage occurs.

H. Temporary Silt Fences

1. Temporary silt fences shall be placed on the natural ground, at the bottom of
fill slopes, in ditches, or other areas where siltation is a problem. Silt fences
are constructed of wire mesh fence with a covering of burlap or some other
suitable material on the upper grade side of the fence and anchored into the
soil.

2. Maintain the silt fence in a satisfactory condition for the duration of the project
or until its removal. The silt accumulation at the fence may be left in place and
seeded or removed. The silt fence becomes the property of the Contractor
whenever the fence is removed.

3.4 MAINTENANCE

A. The erosion control features installed by the Contractor shall be acceptably
maintained by the Contractor until no longer needed or permanent erosion control
methods are installed. Any materials removed shall become the property of the
Contractor.

B. Inthe eventthattemporary erosion and pollution control measures are required due
to the Contractor's negligence, carelessness, or failure to install permanent controls
as a part of work as scheduled, and are ordered by the Engineer, such work shall
be performed by the Contractor at his own expense.

END OF SECTION
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SECTION 32 9200

SEEDING

PART 1 - GENERAL

1.1

SCOPE

The work cavered by this section consists of furnishing all labor, equipment, and material
required to place topsoil, seed, commercial fertilizer, agricultural limestone, and mulch
material, including seedbed preparation, harrowing, compacting, and other placement
operations on graded earthen areas as described herein and/or shown on the Drawings.
In general, seeding operations shall be conducted on all newly graded earthen areas not
covered by structures, pavement, or sidewalks; all cleared or grubbed areas which are to
remain as finish grade surfaces; and on all existing turf areas which are disturbed by
construction operations and which are to remain as finish grade surfaces. Areas disturbed
by borrow activities shall also be seeded according to these Specifications.

The work shall include temporary seeding operations to stabilize earthen surfaces during
construction or inclement weather and to minimize stream siltation and erosion.
Temporary seeding shall be performed at the times and locations directed by the
Engineer.

PART 2 - PRODUCTS

2.1

NOS001

TOPSOIL

Place a minimum of 4 inches of topsoil over all graded earthen areas and over any other
areas to be seeded. Sources of topsoil shall be approved by the Engineer prior to
disturbance.

Topsoil shall be a friable loam containing a large amount of humus and shall be original
surface soil of good, rich, uniform quality, free from any material such as hard clods, stiff
clay, hardpan, partially disintegrated stone, pebbles larger than % inch in diameter, lime,
cement, bricks, ashes, cinders, slag, concrete, bitumen or its residue, boards, sticks,
chips, or other undesirable material harmful or unnecessary to plant growth. Topsoil shall
be reasonably free from perennial weeds and perennial weed seeds, and shall not contain
objectionable plant material, toxic amounts of either acid or alkaline elements, or
vegetable debris undesirable or harmful to plant life.

Topsoil shall be natural topsoil without admixture of subsoil material, and shall be
classifiable as loam, silt loam, clay loam, sandy loam, or a combination thereof. The pH
shall range from 5.5 to 7.0. Topsoil shall contain not less than 5 percent nor more than
20 percent, by weight, of organic matter as determined by loss on ignition of samples
oven-dried to 65°C.
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2.2 SEED

A, Deliver seed in new bag or bags that are sound and labeled in accordance with the U.S.
Department of Agriculture Federal Seed Act.

B. All seed shall be from the last crop availabie at time of purchase and shall not be moldy,
wet, or ctherwise damaged in transit or storage.

C. Seed shall bear the grower's analysis testing to 98 percent for purity and minimum 85
percent for germination. At the discretion of the Engineer, samples of seed may be taken
for check against the grower's analysis.

D. Species, rate of seeding, fertilization, and other requirements are shown in the Seeding
Requirements Table,

2.3 FERTILIZER AND LIMING MATERIALS
A. Fertilizer and liming materials shall comply with applicable state, local, and federal laws
concerned with their production and use.
SEEDING REQUIREMENTS TABLE
Rates per 1,000 Square Feet
Area Sowing Season Species Seed Fertilizer Limestone
Flat to rolling 3/1 to 61 Kentucky 31 Fescue 4 Ibs. 30 Ibs. 100 Ibs.
terrain with 6-12-12
slopes less
than 3:1
8/1 to 11/1 Kentucky 31 Fescue 4 |bs. 30 Ibs. 100 Ibs.
Annual Ryegrass 2 Ibs. 6-12-12
Embankments 3/1 to 6/1 Hulled Sericea 1 lb. 30 Ibs. 100 Ibs.
with slopes Kentucky 31 Fescue 1/4 b, 6-12-12
greater than Weeping Lovegrass
31
8/1to 111 Unhulled Sericea 1 1Ib. 30 Ibs. 100 Ibs
Kentucky 31 Fescue 2 |bs. B-12-12
Annual Ryegrass

NO9001

Commercial fertilizer shall be a ready-mixed material and shall be equivalent to the grade
or grades specified in the Seeding Requirements Table. Container bags shall be labeled
with the name and address of the manufacturer, brand name, net weight, and chemical
composition.

Agricultural limestone shall be a pulverized limestone with a calcium carbonate content
not less than 85 percent by weight. Agricultural limestone shall be crushed so that at least
85 percent of the material will pass a No. 10 mesh screen and 50 percent will pass a No.
40 mesh screen.
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2.4

2.5

26

MULCH MATERIAL

All mulch materials shall be air-dried and reasonably free of noxious weeds and weed
seeds or other materials detrimental to plant growth.

Mulch shall be composed of wood fiber, straw, or stalks, as specified herein. Mulch shall
be suitable for spreading with standard mulch-blowing equipment.

Wood fiber muich shall be as manufactured by Conwed Corporation, or equal.

Straw mulch shall be partially decomposed stalks of wheat, rye, oats, or other approved
grain crops.

Stalks shall be the partially decomposed, shredded residue of corn, cane, sorghum, or
other approved standing field crops.

MULCH BINDER
Muich on slopes exceeding a 3 to 1 ratio shall be held in place by the use of an approved
erosion control fabric, such as Curlex | as manufactured by American Excelsior Company,

or approved equal. Fabric shall consist of strips of biodegradable paper interwoven with
yarn that is subject to degradation by ultraviolet light

WATER

Water shall be clean, clear, and free from any objectionable or harmful chemical qualities
or organisms and shall be furnished by the Contractor.

PART 3 - EXECUTION

3.1

NOe001

SECURING AND PLACING TOPSOIL

Topsoil shall be secured from areas where topsoil has not been previously removed,
either by erosion or mechanical methods. Topsoil shall not be removed to a depth in
excess of the depth approved by the Engineer.

The area or areas from which topsoil is secured shall possess such uniformity of soil
depth, color, texture, drainage, and other characteristics as to offer assurance that when
removed the product will be homogeneous in nature and will conform to the requirements
of these Specifications.

All areas from which topsoil is to be secured shall be cleaned of all sticks, boards, stones,
lime, cement, ashes, cinders, slag, concrete, bitumen or its residue, and any other refuse
which will hinder or prevent growth.

When securing topsoil from a designated pit or elsewhere, should strata or seams of
material oceur which do not come under the requirements for topsoil, such material shall
be removed from the topsoil or if required by the Engineer, the pit shall be abandoned.

Before placing or depositing topsoil upon any area, allimprovements within the area shall
be completed, uniess otherwise approved by the Engineer.
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F. The areas in which topsoil is to be placed or incorporated shall be prepared before
securing topsoil for use.

3.2 SEEDBED PREPARATION

A. Before fertilizing and seeding, the topsoil surfaces shall be trimmed and worked to true
line free from unsightly variations, bumps, ridges, and depressions, and all detrimental
material, roots, and stones larger than 3 inches in any dimension shall be removed from
the soil.

B. Not earlier than 24 hours before the seed is to be sown, the soil surface to be seeded
shall be thoroughly cuitivated to a depth of not less than 2 inches with a weighted disc,
tiller, pulvimixer, or other equipment, until the surface is smooth and in a condition
acceptable to the Engineer.

C. If the prepared surface becomes eroded as a result of rain or for any other reason, or
becomes crusted before the seed is sown, the surface shall again be placed in a condition
suitable for seeding.

D.  Ground preparation operations shall be performed only when the groundisin a tillable and
workable condition, as determined by the Engineer.

3.3 FERTILIZATION AND LIMING

A. Following seedbed preparation, fertilizer shall be applied to all areas to be seeded 50 as
to achieve the application rates shown in the Seeding Requirements Table.

B. Fertilizer shall be spread evenly over the seedbed and shall be lightly harrowed, raked,
or otherwise incorporated into the soil for a depth of ¥z inch.

C. Fertilizer need not be incorporated in the soil as specified above when mixed with seed
in water and applied with power sprayer equipment. The seed shall not remain in water
containing fertilizer for more than 30 minutes when a hydraulic seeder is used.

D. Agricultural limestone shall be thoroughly mixed into the soil according to the rates in the
Seeding Requirements Table. The specified rate of application of limestone may be
reduced by the Engineer if pH tests indicate this to be desirable. It is the responsibility of
the Contractor to obtain such tests and submit the results to the Engineer for adjustment
in rates.

3.4 SEEDING

A. Seed of the specified group shall be sown as soon as preparation of the seedbed has
been completed. No seed shall be sown during high winds, nor until the surface is
suitable for working and is in a proper condition. Seeding shall be performed during the
dates shown in the Seeding Requirements Table unless otherwise approved by the
Engineer. Seed mixtures may be sown together, provided they are keptin a thoroughly
mixed condition during the seeding operation.

B. Seeds shall be uniformly sown by any approved mechanical method to suit the slope and
size of the areas to be seeded, preferably with a broadcast type seeder, windmill hand
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seeder, or approved mechanical power-drawn seed drills. Hydroseeding and
hydromulching may be used on steep embankments, provided full coverage is obtained.
Care shall be taken to adjust the seeder to the proper rate before seeding operations are
started and to maintain the adjustment during seeding. Seed in hoppers shall be agitated
to prevent segregation of the various seeds in a seeding mixture.

C. Immediately after sowing, the seeds shall be covered and compacted to a depth of 1/8 to
3/8 inch by a cultipacker or suitable roller.

35 MULCHING

A. Al seeded areas shall be uniformly mulched in a continuous blanket immediately after
seeding. The mulch shall be applied so as to permit some sunlight to penetrate and air
to circulate, and at the same time shade the ground, reduce erosion, and conserve soil
moisture. Approximately 25 percent of the ground shall be visible through the mulch
blanket.

B. One of the following mulches shall be spread evenly over the seeded areas at the
following application rates:

1. Wood Fiber 1,400 lbs/acre
2. Straw 4,000 Ibs/acre
3. Stalks 4,000 Ibs/acre

These rates may be adjusted at the discretion of the Engineer at no additional cost to the
Owner, depending on the texture and condition of the mulch material and the
characteristics of the seeded area.

C. Mulch on slopes greater than a 3 to 1 ratio shall be held in place by the use of an
approved erosion control fabric. Fabric shall be installed immediately after seeding and
fertilizing area (mulch shall not be used under fabric).

D. Erosion control fabric shall be installed and applied in accordance with the manufacturer's
recommendations. Any fabric which becomes torn, broken loose from securing staples,
or undermined shall be immediately and satisfactorily repaired. Areas where seed is
washed out before germination shall be fertilized, reseeded, and restored. Any required
restoration work shall be performed without additional compensation.

3.6 WATERING

A.  Maintain the proper moisture content of the soil to ensure adequate plant growth until a
satisfactory stand is obtained. If necessary, watering shall be performed to maintain an
adequate water content in the soil.

B. Watering shall be accomplished by hoses, tank truck, or sprinklers in such a way to
prevent erosion, excessive runoff, and overwatered spots.

3.7 MAINTENANCE
A. Upon completion of seeding operations, the Contractor shall clear the area of all

equipment, debris, and excess material, and the premises shall be left in a neat and
orderly condition.
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B. Maintain all seeded areas without additional payment until final acceptance of the work
by the Owner. Regrading, refertilizing, reliming, reseeding, or remulching shall be done
at Contractor's expense. Seeding work shall be repeated on defective areas until a
satisfactory uniform stand is achieved. Damage resulting from erosion, gulleys, washouts,
or other causes shall be repaired by filling with topsoil, compacting, and repeating the
seeding work at his expense.

END OF SECTION
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