ITEM MO-156 EROSION AND SEDIMENT CONTROL

DESCRIPTION

156-1.1  This work shall consist of furnishing, installing, maintaining and removing temporary erosion and sediment control measures; furnishing and placing permanent erosion control features; or a combination of both as shown on the plans or as designated by the engineer. This work shall consist of controlling water pollution in accordance with these specifications.

The contractor shall exercise best management practices throughout the life of the project to control water pollution. Pollutants such as chemicals, fuels, lubricants, bitumen, raw sewage or other harmful material shall not be discharged from the project. Temporary pollution control measures shall be coordinated with permanent erosion control features specified in the contract to ensure economical, effective and continuous erosion control.

Temporary control may include work outside the construction limits such as borrow pit operations, equipment and material storage sites, waste areas, and temporary plant sites.

MATERIALS

156-2.1  MATERIALS.  All materials shall conform to the following requirements: 

	Item
	Specification

	Fertilizer
	MO-901

	Seed
	MO-901

	Mulching
	MO-908

	Straw Bales
	MO-908


Geotextile Fabric shall meet the physical and chemical requirements of AASHTO M 288.

CONSTRUCTION REQUIREMENTS

156-3.1  GENERAL.  In the event of conflict between these requirements and the pollution control laws, rules or regulations of other federal, state or local agencies, the more restrictive laws, rules or regulations shall apply.

156-3.2  SCHEDULE OF WORK.  Prior to the start of construction, the contractor shall submit schedules for accomplishment of temporary and permanent erosion control work, as are applicable for clearing and grubbing, grading, construction, paving, and structures at watercourses. The contractor shall also submit a proposed method of erosion and dust control on haul roads and borrow pits and a plan for disposal of waste materials. Work shall not be started until the erosion control schedules and methods of operation for the applicable construction have been accepted by the engineer.

156-3.3  AUTHORITY OF ENGINEER. The engineer has the authority to limit the surface area of erodible earth material exposed by clearing and grubbing, to limit the surface area of erodible earth material exposed by excavation, borrow and fill operations, and to direct the contractor to provide immediate permanent or temporary pollution control measures to minimize contamination of adjacent streams or other watercourses, lakes, ponds, or other areas of water impoundment.

156-3.4  CONSTRUCTION DETAILS.  The contractor will be required to incorporate all permanent erosion control features into the project at the earliest practicable time as outlined in the accepted schedule.  Except where future construction operations will damage slopes, the contractor shall perform the permanent seeding and mulching and other specified slope protection work in stages, as soon as substantial areas of exposed slopes can be made available. Temporary erosion and pollution control measures will 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 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.

Clearing and grubbing operations shall be scheduled and performed so grading operations and erosion control features will follow immediately thereafter. The surface area of erodible earth material exposed at one time by clearing and grubbing, excavating fill or borrow shall not exceed 435,000 square feet within any individual drainage area without installation of erosion controls for that drainage area. The total erodible surface area exposed at one time for the entire project shall not exceed 750,000 square feet.

The engineer will limit the area of clearing and grubbing, excavation, borrow, and embankment operations in progress, commensurate with the contractor's capability and progress in keeping the finish grading, mulching, seeding, and other such permanent 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.

In the event that temporary erosion and pollution control measures are required due to the contractor's negligence, carelessness, or failure to install permanent controls as a part of the work as scheduled or are ordered by the engineer, such work shall be performed by the contractor at his/her own expense.

The contractor shall acceptably maintain the erosion control features installed by the contractor during the construction period.

Whenever construction equipment must cross watercourses at frequent intervals, and such crossings will adversely affect the sediment levels, temporary structures should be provided.

TEMPORARY EROSION CONTROL

(SILT FENCE/STRAW BALES)

156-4.1  DESCRIPTION.  This work shall consist of furnishing, installing, maintaining and removing erosion controls for temporary ditch checks and at other temporary locations shown on the plans for controlling pollution and erosion, and removing sediment deposits at these locations and disposing of the sediment deposits at a location approved by the engineer. The quantities of temporary erosion control shown on the plans may be increased or decreased at the direction of the engineer. At the engineer’s discretion, the location may be field modified to fit field conditions. Such variations in quantity will not be considered as alterations in the details of construction or a change in the character of the work.    

156-4.2  MATERIAL.  Geotextile Fabric shall meet the physical and chemical requirements of AASHTO M 288.

Posts for silt fence may be wood, steel or synthetic. Posts shall be sufficient length, not less than 4 feet, to ensure adequate embedment while fully supporting the silt fence and shall have sufficient strength to resist damage during installation and to support applied loads while in service.

All geotextile silt fence shall be supported either externally by wire or other approved mesh to a height of at least 24 inches or by a suitable designed-in support system capable of keeping the material erect. Either method shall be strong enough to withstand applied loads.

Prefabricated fence systems may be used provided they meet all of the above requirements.

Straw bales shall meet the requirements of MO-908.

Posts for straw bales shall be wood. Posts shall be 2 inch by 2 inch and sufficient length, not less than 3 feet, to ensure adequate embedment. 

156-4.3 CONSTRUCTION REQUIREMENTS.  The contractor shall install the temporary erosion control as shown on the plans or at other locations as directed by the engineer. Silt fence construction shall be adequate to handle the stress from hydraulic and sediment loading. Fabric at the bottom of the silt fence shall be buried a minimum 6 inches so that no flow can pass under the barrier. The trench shall be backfilled and the soil compacted over the fabric. The fabric shall be spliced together only at a support post with a minimum 6-inch overlap. Any installation method acceptable to the engineer will be allowed as long as the effectiveness and intent of the silt fence is achieved. 

Post spacing shall not exceed 5 feet. Posts shall be driven a sufficient depth into the ground or placed on closer spacing as necessary to ensure adequate resistance to applied loads.

The silt fence shall be fastened securely to the upslope side of the post. When wire support is used, the wire shall extend into the trench a minimum of 2 inches.

Straw bale construction shall be adequate to handle the stress from hydraulic and sediment loading. Geotextile fabric shall be fastened securely to the bale on the side of flow and on top and then embedded a minimum of 6 inches so that no flow can pass under the barrier.

 Post spacing shall not exceed 2 feet. Posts shall be driven a sufficient depth into the ground or placed on closer spacing as necessary to ensure adequate resistance to applied loads.

The contractor shall maintain the integrity of the erosion control as long as they are necessary to contain sediment runoff. The contractor shall inspect all erosion control immediately after each rainfall and at least daily during prolonged rainfall. Any deficiencies shall be immediately corrected by the contractor. In addition, the contractor shall make a daily review of the location of erosion control in areas where construction activities have changed the natural contour and drainage runoff to ensure the erosion control is properly located for effectiveness. Where deficiencies exist, additional erosion control shall be installed as approved or directed by the engineer.

The contractor shall remove and dispose of sediment deposits when the deposit approaches one-half the height of the original height or sooner when directed by the engineer. Periodic sediment removal shall include removal and disposal of sediment in a location where it will not erode into construction areas or watercourses.

The erosion control shall remain in place until the engineer directs it to be removed. Upon removal, the contractor shall remove and dispose of any excess silt accumulations, grade and dress the area to the satisfaction of the engineer, and establish vegetation on all bare areas in accordance with the contract requirements. The erosion control material shall remain the property of the contractor and may be used at other locations, provided the material continues to meet the requirements of this specification, is sound and not weakened by exposure to the elements.

 156-4.4  METHOD OF MEASUREMENT.  Measurement of temporary erosion control will be made to the nearest linear foot. The temporary erosion control will be measured in place from end to end of each separate installation completed and approved in place. 

Measurement of the removal of accumulated sediment will be made to the nearest cubic yard.

156-4.5  BASIS OF PAYMENT.  The accepted quantities of temporary erosion control completed, accepted and in-place will be paid for at the contract unit price per linear foot and will be full compensation for all labor, equipment and material to complete the described work. This includes maintaining and repairing the original structure and the removal and disposal of the erosion control after completion of the work. The contractor will be compensated if the engineer determines unusual conditions warrant a repair or replacement of the erosion control.

The removal of accumulated quantity of sediment will be paid for at the contract unit price per cubic yard. Payment will be full compensation for all labor, equipment and material to complete the described work and for sediment removal and disposal.

Payment will be made under:


Item MO-156-4.5.1

Silt Fence--per linear foot


Item MO-156-4.5.2

Straw Bales--per linear foot


Item MO-156-4.5.3

Sediment Removal--per cubic yard  

TEMPORARY BERMS

156-5.1  DESCRIPTION.  This work shall consist of constructing temporary berms of compacted soil at the top of fill slopes or transverse to centerline on fills.

156-5.2  MATERIAL.  Temporary berms shall consist of graded material from the site or any suitable material approved by the engineer.

156-5.3 CONSTRUCTION REQUIREMENTS.  Type B berms shall be constructed to the approximate dimensions as shown on the plans. These berms shall be machine compacted with a minimum of three passes over the entire width of the berm. Material removed from Type B berms shall be incorporated in the embankment when possible. The contractor shall dispose any excess or unsuitable material to a location as directed by the engineer.

Temporary berms shall drain to a compacted outlet at a slope drain. On transverse berms, the top width of the berms may be wider and the side slopes flatter to allow equipment to pass over these berms with a minimal disruption.

156-5.4  METHOD OF MEASUREMENT.  Measurement of temporary Type B berms will be made to the nearest linear foot.

156-5.5 BASIS OF PAYMENT.  Payment for Type B berms will be made at the contract unit price per linear foot and will be full compensation for installation, maintenance, removal and any other work noted on the plans. 

Payment will be made under:


MO-156-5.5.1

Type B Berm--per linear foot

TEMPORARY SLOPE DRAINS

156-6.1  DESCRIPTION.  This work shall consist of constructing temporary slope drains to carry water down slopes and to reduce erosion. The method selected shall be approved by the engineer prior to construction.

156-6.2  MATERIAL.  Temporary slope drains shall consist of a temporary facility of stone, concrete, or asphalt gutters, half-round pipe, metal pipe, plastic pipe or flexible rubber pipe. 

156-6.3 CONSTRUCTION REQUIREMENTS.  The contractor shall provide temporary slope drains to carry water or water with suspended solids from cut sections down fill slopes until permanent facilities are installed. The contractor shall provide temporary slope drains on fill slopes at approximately 500-foot intervals or as directed by the engineer. All temporary slope drains shall be adequately anchored to the slope to prevent disruption of flow. The inlet end shall be properly constructed to channel water into the temporary slope drain. The outlet ends of these temporary slope drains shall have some means of dissipating the energy of the water to reduce erosion downstream. Unless otherwise specified by the engineer, all temporary slope drains shall be removed by the contractor after permanent facilities are installed. The contractor shall restore the site to match the surroundings.

156-6.4  METHOD OF MEASUREMENT.  Measurement of temporary slope drains will be made to the nearest linear foot.

156-6.5  BASIS OF PAYMENT.  The accepted quantities of temporary slope drains will be paid for at the contract unit price per linear foot and will be full compensation for all labor, equipment and material to complete the described work.

Payment will be made under:


MO-156-6.5.1

Slope Drain--per linear foot

SEDIMENT BASINS

156-7.1  DESCRIPTION.  This work shall consist of constructing sediment basins as shown on the plans or as determined by the engineer to trap and store sediments that occur in spite of temporary erosion control measures in use.

156-7.2 CONSTRUCTION REQUIREMENTS.  The area where a sediment basin is to be constructed shall be cleared of all vegetation to enable removal of sediment. The sediment basin shall be an excavated or dammed storage area with rock riprap placed in inlet and outlet areas with defined slopes. 

The inlet of a sediment basin shall be constructed with a wide cross-section and a minimum grade to prevent turbulence and to allow deposition of soil particles. When the depth of sediment reaches 1/3 of the structure’s depth in any part of the pool, all accumulations shall be removed. 

Sediment basins shall remain in service until all disturbed areas draining into the structure have been satisfactorily stabilized. When use of a temporary sediment basin is to be discontinued, all excavations shall be backfilled and properly compacted. The contractor shall remove any sediment material and shall restore the existing ground to its natural or intended condition. The contractor shall dispose both accumulated sediment and excavated material removed during construction of the sediment basin in locations that the sediment will not again erode into the construction areas or into natural waterways.

156-7.3  METHOD OF MEASUREMENT.  Measurement of sediment basin excavation and removal of accumulated sediment in temporary sediment basins will be made to the nearest cubic yard. Measurement of all seeding and mulching required after the sediment basin is built, after removal of the sediment basin, and site restoration will be made to the nearest 1/10 acre.

156-7.4  BASIS OF PAYMENT.  The accepted quantities for excavation of a sediment basin will be paid for at the contract unit price per cubic yard and will be full compensation for all excavation, disposal of excavated material, removal and restoration when no longer required, along with furnishing pf rock riprap for inlet and outlet control. Sediment removal from sediment basins will be paid for at the contract unit price per cubic yard. All seeding and mulching required after the sediment basin is built, after removal of the sediment basin and site restoration, will be paid for at the contract unit price for the applicable temporary or permanent seeding and mulching.

If additional clearing and grubbing is necessary for construction of a sediment basin, payment will be included in the contract unit price for sediment basin. 

Payment will be made under:


MO-156-7.4.1

Sediment Basin--per cubic yard


MO-156-7.4.2

Sediment Removal--per cubic yard

TEMPORARY SEEDING AND MULCHING

156-8.1  DESCRIPTION.  This work shall consist of fertilizing, furnishing and sowing of seed, mulching or other acceptable cover authorized by the engineer. This work shall produce a quick ground cover to reduce erosion in disturbed areas expected to be redisturbed at a later date. Finish grading of areas will not be required. Hydraulic seeding and fertilizing in accordance with MO-901 will be allowed.

156-8.2 CONSTRUCTION REQUIREMENTS.  Seeding and mulching shall be a continuous operation on all cut and fill slopes, excess material sites and borrow pits during the construction process. All disturbed areas shall be seeded and mulched as necessary to eliminate erosion. The contractor shall provide permanent seeding and mulching as shown on the plans following temporary seeding.

Temporary seeding mixtures of oats, cereal rye or wheat shall be applied at a rate of 100 pounds per acre. Temporary seeding mixtures of oats shall be applied only during the months of December through May.

Temporary mulch placed over temporary seed mixtures shall be applied in accordance with MO-908.

Fertilizer shall be applied at a rate of 40 pounds nitrogen per acre. Lime will not be required for temporary seeding.

156-8.3  METHOD OF MEASUREMENT.  Measurement of all temporary seed mixtures and accompanying mulch will be made to the nearest 1/10 acre. 

156-8.4  BASIS OF PAYMENT.  The accepted quantities of all temporary seed mixtures and the accompanying mulch will be paid for at the contract unit price per acre.

Payment will be made under:


MO-156-8.4.1

Temporary Seeding and Mulching--per acre
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