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Natural Resources Conservation Service

Illinois construction specification

waste storage FACILITY – earthen 
Scope

The work shall consist of excavation and earthfill, along with furnishing and installing formed concrete and appurtenances for the earthen waste storage facility as shown on the drawings and specified herein.
Utilities
The landowner and/or contractor shall be responsible for locating all buried utilities in the project area, including drainage tile and other structural measures.

General

Construction operations shall be carried out in a manner and sequence that erosion and air and water pollution are minimized and held within legal limits.
The completed job shall present a workmanlike appearance and shall conform to the line, grades, and elevations shown on the drawings or as staked in the field.
All operations shall be carried out in a safe and skillful manner.  Safety and health regulations shall be observed and appropriate safety measures used.  Contractor shall be assured that all state laws concerning buried utilities have been met.
Documentation of materials used (rock or concrete delivery tickets, geotextile tags, seed tags, photographs of pipe labeling, etc) shall be saved and provided to NRCS.

All trees, stumps, roots, brush, weeds, and other objectionable materials shall be removed from designated work area.
Designated locations for excavation and earthfill shall be stripped of all vegetation and topsoil containing substantial amounts of organic matter.  Topsoil will be stockpiled for use to topsoil areas disturbed by the construction, embankment slopes, and other required topsoil areas (if the percentage of organic materials is not too great).
Excavation
To the extent they are suitable and approved by the inspector, excavated materials are to be used as fill materials.

All excavations shall conform to the lines, grades, elevations, bottom width, and side slopes shown on the construction plans or as staked in the field.  Cutoff trench depth may be revised by the inspector during excavation.  Cutoff trenches shall be kept free of standing water during backfill operations.

Backfill shall be made with selected impervious material approved by the inspector and be placed in the same manner as specified for earthfill.

The location, extent, and depth of the borrow area shall be as shown on the construction plans or as staked in the field.  

Borrow pits will be excavated and dressed in a manner to eliminate steep or unstable side slopes or other hazardous conditions.  Side slopes of borrow pits shall be no steeper than 3:1.  Surfaces of the borrow pits not covered by permanent water shall be graded and shaped to prevent the ponding of water.
Earthfill
The foundation area where the embankment is to be built shall be scarified to a minimum depth of 4 inches before the fill material is placed, so that the first layer of fill material can be bonded to the foundation.
The material placed in the fill shall be free of sod, roots, frozen soil, stones over 6 inches in diameter, and other objectionable material.  The placing and spreading of fill material shall be started at the lowest point of the foundation and the fill brought up in horizontal layers of such thickness that the required compaction can be obtained.  The fill shall be constructed in continuous horizontal layers except where openings or sectionalized fills are called for.  In those cases, the slope of the bonding surfaces between embankment in place and embankment to be placed will not be steeper than 3:1.  The bonding surface is to be treated the same as that specified for the foundation so as to ensure a good bond with the new fill.

The distribution and gradation of materials shall be such that there are no lenses, pockets, streaks, or layers of material differing substantially in texture or gradation from the surrounding material.  Where it is necessary to use materials of varying texture and gradation, the more impervious material shall be placed in the center and upstream portions of the fill.  Where zoned fills are specified of substantially differing materials, the zones shall be placed according to lines and grades shown on the construction plans.

The completed work shall conform to the lines, grades, and elevations shown on the construction plans or as staked in the field.

Stockpiled topsoil strippings will be placed on the outer portion of the embankment as a part of each lift.  Topsoil shall not be less than 6 inches nor more than 2 feet thick measured vertically and shall be compacted concurrently with the earthfill.
Moisture Control

The moisture content of the fill material shall be adequate for obtaining the required compaction. Material that is too wet shall be dried to meet this requirement, and material that is too dry shall have water added and mixed until the requirement is met.

The moisture content of the fill material shall be such that a ball formed with the hands does not crack or separate when struck sharply with a pencil and will easily ribbon out between the thumb and finger.

Earth foundations under and adjacent to concrete structures shall be prevented from drying and cracking before concrete and backfill are placed.

The application of water to the fill materials shall be accomplished at the borrow areas insofar as possible.
Earthfill Compaction

Earthfill shall be compacted as specified on the plans. If no method is specified, compaction will be in accordance with Method 1.

Method 1 - Earthfill shall be placed so that the wheels of the loaded, rubber tired, hauling equipment traveling in a direction parallel to the centerline of fill pass over the entire surface of the layer being placed.

The maximum thickness of a lift of fill before compaction shall be nine (9) inches, unless otherwise indicated on the drawings.  Fill adjacent to structures, pipe conduits, and anti-seep collars shall be placed in layers not more than four (4) inches thick and compacted to a density equivalent to that of the surrounding fill by hand tamping, manually directed power tampers, or plate vibrators. Care should be taken so that compaction around the spillway pipe does not cause uplift of the pipe resulting in a void beneath the pipe. Hand tamping only shall be used to compact the earthfill under the bottom half of circular pipes. Equipment weighing 400 pounds or more per foot of width shall not be operated within 2 feet of any structure or pipe.
Compacted Earthfill Liner
All earthfill liner material shall be obtained from locations shown on the construction plans or as directed by the NRCS field representative.  Earthfill liner material shall contain no frozen material, shall not be placed on a frozen surface and shall be free of all sod, brush, roots, or any other organic, perishable, or foreign material.  The maximum size of rock fragments incorporated in the earthfill liner shall be three (3) inches, provided that such rock fragments are completely embedded in the matrix of the compacted earthfill liner.
After excavation, the foundation shall be scarified or plowed to a minimum depth of 2 inches.  The foundation area shall be bonded with the first layer of compacted earthfill liner material and compacted to the density and moisture specified.  No abutment or foundation surface shall be steeper than 3:1 unless otherwise specified on the drawings.
The earthfill liner shall be placed such that the distribution of materials is essentially uniform throughout the entire fill and is free from lenses, pockets, streaks, frozen material or layers of material differing substantially from surrounding material.
Equipment weighing 400 pounds or more per foot of width shall not be operated within 2 feet of any structure.

For horizontal surfaces, the earthfill liner shall be placed in approximately equal horizontal layers.  Fill layer thickness before compaction shall not exceed nine (9) inches for machine compaction. Fill layer thickness adjacent to structure walls shall not exceed four (4) inches before compaction by hand directed power tampers.

For sloping surfaces steeper than 10:1, the earthfill liner shall be placed in approximately equal layers.  Fill layer thickness before compaction shall not exceed six (6) inches for machine compaction. Fill layer thickness adjacent to structure walls shall not exceed four (4) inches before compaction by hand directed power tampers.

If the surface of any layer becomes too hard and smooth for proper bond with the succeeding layer, it shall be scarified to a depth of not less than two (2) inches before the next layer is placed.
The constructed density and water content of the compacted earthfill liner shall be within the limits shown on the plans.  

Field moisture content and density testing of the compacted earthfill liner will be conducted to verify that the desired results have been achieved.  Tests shall be conducted on horizontal and sloping surfaces as outlined on the construction plans.  The contractor is responsible for quality control of the compacted earthfill liner and shall coordinate with NRCS so the field representative can direct the testing locations.
Concrete

Concrete shall have minimum design strength as specified on the construction drawings.
Forms shall be wood, plywood, steel, or other approved materials and shall be mortar-tight.  The forms shall be unyielding and shall be constructed so the finished concrete conforms to the specified dimensions and contours.
Prior to placement of concrete, the forms and subgrade shall be free of chips, sawdust, debris, water, ice, snow, extraneous oil, mortar, or other harmful substances or coatings.  Any oil on the reinforcing steel or other surfaces required to be bonded to the concrete shall be removed.  All surfaces shall be firm and damp prior to placing concrete.  Placement of concrete on mud, dried earth, uncompacted fill, or frozen subgrade will not be permitted.
Concrete shall be conveyed from the mixer to the forms as rapidly as practical by methods that will prevent segregation of the aggregates and loss of mortar.  Concrete shall not be dropped more than 5 feet vertically except where suitable equipment is used to prevent segregation.

Immediately after the concrete is placed in the forms, it shall be consolidated by spading, hand tamping, or vibration as necessary to ensure smooth surfaces and dense concrete. All exposed surfaces of the concrete shall be accurately screeded to grade and then wood-floated.

Concrete shall not be mixed nor placed when the atmospheric temperature is less than 40o F or more than 90 o F unless facilities are provided to prevent freezing or for cooling as required.  

Forms shall be removed in such a way to prevent damage to the concrete.

The minimum period from completion of the concrete placement to the removal of the forms shall be 12 hours.

Immediately after removal of the forms, concrete which is honey combed, damaged or otherwise defective shall be repaired or replaced.  All cavities or depressions resulting from form tie removal shall be patched with a non-shrink grout, mortar mix or epoxy-type sealer.  Non-shrink grout consists of 1 part cement and 2-1/2 parts sand that will pass a No. 16 sieve.  Only enough water shall be added to produce a filling which is at the point of becoming rubbery when the material is solidly packed.

Concrete shall be prevented from drying for a curing period of at least 7 days after it is placed.  Exposed surfaces shall be kept continuously moist for the entire period or until curing compound is applied.

If concrete is placed when temperatures may fall below 40o F during the curing period, it will be insulated or heated to maintain a temperature of 50o F for the first 3 days of the curing period.
Outlet Pipe and Perimeter Drain Pipe 
The materials and manufacture of the pipe, pipe fittings and other appurtenances shall be as specified on the construction plans and shall conform to the appropriate material specifications suitable for the intended purpose.

The pipe shall be installed according to the manufacturer's instructions and as specified on the construction drawings.

Drain fill material used shall be as specified on the construction drawings. 

Geotextile shall be placed at all soil-drainfill interfaces. The geotextile material shall be as specified on the construction drawings.
Fencing
Waste storage facilities with walls less than 5 feet above ground surface shall be fenced to a minimum of 5 feet above ground surface and warning signs posted to prevent children and others from using the facility for other than its intended purpose.  The fence shall be installed according to the manufacturer’s instructions and as specified on the construction drawings.

Vegetation
Topsoil shall be added, if needed to establish vegetation.  A protective cover of vegetation shall be established on all earth surfaces in the construction area that have been altered or disturbed by the construction operation.  Seedbed preparation, seeding, fertilizing, and mulching shall comply with the construction drawings and Construction Specifications 342, Critical Area Planting. 
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