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1. SCOPE
The work shall consist of the following site preparation, foundation, and earthwork:
Mobilization and Demobilization
The work consists of the mobilization and demobilization of the contractor's forces and equipment necessary for performing the work required identified in the specifications and/or as shown on the drawings.
Clearing and Grubbing
The work consists of clearing and grubbing and disposal of trees, snags, logs, brush, stumps, shrubs, and rubbish from the designated areas.
Structure Removal
The work shall consist of the removal, salvage, and disposal of structures (including fences) from the designated areas.
Pollution Control
The work consists of installing measures or performing work to control erosion and minimize the production of sediment and other pollutants to water and air from construction activities.  The requirements of the United States Environmental Protection Agency National Pollutant Discharge Elimination System must be addressed by a separate document prepared by the owner/sponsor.
Water for Construction
The work consists of furnishing, transporting, measuring, and applying water as specified.
Removal of Water
The work consists of the removal of surface water and ground water as necessary to perform the construction required by the contract in accordance with the specifications.  It shall include: (1) constructing, installing, building, and maintaining all necessary temporary water containment facilities, channels, and diversions; (2) furnishing, installing, and operating all necessary pumps, piping, and other facilities and equipment; and (3) removing all such temporary works and equipment after their intended function is no longer required.
Excavation
The work shall consist of the excavation required by the drawings and specifications and disposal of the excavated materials.
Earthfill
The work consists of the construction of earth embankments, other earthfills, and earth backfills required by the drawings and specifications.
2. SITE PREPARATION
Mobilization and Demobilization
Mobilization shall include all activities and associated costs for transportation of contractor's personnel, equipment, and operating supplies to the site; establishment of offices, buildings, and other necessary general facilities for the contractor's operations at the site; premiums paid for
performance and payment bonds including coinsurance and reinsurance agreements as applicable; and other items as may be specified in this specification or as may be shown on the drawings.
Demobilization shall include all activities and costs for transportation of personnel, equipment, and supplies not required or included in the contract from the site; including the disassembly, removal, and site cleanup of offices, buildings, and other facilities assembled on the site specifically for this contract.
Clearing and Grubbing
The limits of the area(s) to be cleared and grubbed will be marked by stakes, flags, tree markings, or other suitable methods.  Trees to be left standing and uninjured will be designated by special markings placed on the trunk about 6 feet above the ground surface.
Trees and other vegetation designated to remain undisturbed shall be protected from damage throughout the duration of the construction period.  Any damages resulting from the contractor's operations or neglect shall be repaired by the contractor.
Earthfill, stockpiling of materials, vehicular parking, and excessive foot or vehicular traffic shall not be allowed within the drip line of vegetation designated to remain in place.  Vegetation damaged by any of these or similar actions shall be replaced with viable vegetation of the same species, similar condition, and like size.
Any cuts, skins, scrapes, or bruises to the bark of the vegetation shall be carefully trimmed and local nursery accepted procedures used to seal damaged bark. 
Any limbs or branches 0.5 inch or larger in diameter that are broken, severed, or otherwise seriously damaged during construction shall be cut off at the base of the damaged limb or branch flush with the adjacent limb or tree trunk.  All roots 1-inch or larger in diameter that are cut, broken, or otherwise severed during construction operations shall have the end smoothly cut perpendicular to the root.  Roots exposed during excavation or other operations shall be covered with moist earth or backfilled as soon as possible to prevent the roots from drying out.
All trees not marked for preservation and all snags, logs, brush, stumps, shrubs, rubbish, and similar materials shall be cleared from within the limits of the designated areas.  Unless otherwise specified, all stumps, roots, and root clusters that have a diameter of 1 inch or larger shall be grubbed out to a depth of at least 2 feet below subgrade for concrete structures and 1 foot below the ground surface at embankment sites and other designated areas.
All materials cleared and grubbed from the designated areas shall be disposed of at locations selected by the contractor unless otherwise specified or as may be shown on the drawings.  The contractor is responsible for complying with all local rules and regulations and the payment of any and all fees that may result from disposal at locations away from the project site.
Structure Removal
Each structure or structure part to be removed will be marked with stakes, flags, paint, or other suitable method and/or the area boundaries from which structures must be removed will be marked using stakes, flags, paint, or other suitable method.  Structures to remain undisturbed or to be salvaged will be designated by special markings.
All structures designated for removal shall be removed to the extent and depth specified, as may be shown on the drawings, or as directed by the engineer.
Structures or structure parts that are designated to be salvaged shall be carefully removed and neatly placed in the specified or approved storage location.  Salvaged structures that are capable of being disassembled shall be dismantled into individual members or sections.  Such structures shall be neatly and systematically match marked with paint before disassembly.  All connectors and other parts shall be marked to indicate their proper location within the structure and shall be fastened to the appropriate structural member or packed in suitable containers.
Material from fences designated to be salvaged shall be placed outside the work area on the property on which the fence was originally located.  Fence wire shall be rolled into uniform rolls of suitable size and neatly piled with other salvaged materials.  Posts and rails shall be neatly stacked.
Refuse materials resulting from structure removal shall be disposed of at locations selected by the contractor unless otherwise specified or as may be shown on the drawings.  Disposal by burning shall be in accordance with local rules and regulations.
Pollution Control
The following erosion and sediment control measures and works shall include, but are not limited to, the following:
Staging of earthwork activities—The excavation and moving of soil materials shall be scheduled to minimize the size of areas disturbed and unprotected from erosion for the shortest reasonable time.
Seeding—Seeding to protect disturbed areas shall occur as soon as reasonably possible following completion of that earthwork activity.
Mulching—Mulching to provide temporary protection of the soil surface from erosion.
Diversions—Diversions to divert water from work areas and to collect water from work areas for treatment and safe disposition.  They are temporary and shall be removed and the area restored to its near original condition when the diversions are no longer required or when permanent measures are installed.
Stream crossings—Culverts or bridges where equipment must cross streams.  They are temporary and shall be removed and the area restored to its near original condition when the crossings are no longer required or when permanent measures are installed.
Sediment basins—Sediment basins collect, settle, and eliminate sediment from eroding areas from impacting properties and streams below the construction site(s).  These basins are temporary and shall be removed and the area restored to its original condition when they are no longer required or when permanent measures are installed.
Sediment filters—Straw bale filters or geotextile sediment fences trap sediment from areas of limited runoff.  Sediment filters shall be properly anchored to prevent erosion under or around them.  These filters are temporary and shall be removed and the area restored to its original condition when they are no longer required or when permanent measures are installed.
Waterways—Waterways for the safe disposal of runoff from fields, diversions, and other structures or measures.  These works are temporary and shall be removed and the area restored to its original condition when they are no longer required or when permanent measures are installed.
Other—Additional protection measures as specified or required by Federal, State, or local government permits.
Removal of water from the construction site, including borrow areas, shall be accomplished so that erosion and the transporting of sediment and other pollutants are minimized.  Pipes, casings, and any other material used to dewater the site shall be removed from temporary wells.  The wells shall be filled to ground level with clean gravel or other suitable material in accordance with applicable state and local laws and regulations. The contractor shall exercise extreme care to prevent pollution of the ground water by these actions.
The contractor shall provide watertight tanks or barrels or construct a sump sealed with plastic sheets to dispose of chemical pollutants, such as drained lubricating or transmission fluids, grease, soaps, concrete mixer washwater, or asphalt, produced as a by-product of the construction activities.  At the completion of the construction work, sumps shall be removed and the area restored to its original condition.  Sump removal shall be conducted without causing pollution.
Sanitary facilities, such as chemical toilets, or septic tanks shall not be located next to live streams, wells, or springs.  They shall be located at a distance sufficient to prevent contamination of any water source.  At the completion of construction activities, facilities shall be disposed of without causing pollution and in accordance with all applicable state and local laws and regulations.
The burning of brush or slash and the disposal of other materials shall adhere to state and local regulations.
Fire prevention measures shall be taken to prevent the start or spreading of wildfires that may result from project activities.  Firebreaks or guards shall be constructed and maintained.
All public access or haul roads used by the contractor during construction of the project shall be sprinkled or otherwise treated to fully suppress dust.  All dust control methods shall ensure safe construction operations at all times.  If chemical dust suppressants are applied, the material shall be a commercially available product specifically designed for dust suppression and the application shall follow manufacturer's requirements and recommendations.
All pollution control measures and temporary works shall be adequately maintained in a functional condition for the duration of the construction period.  All temporary measures shall be removed and the site restored to near original condition.
Water for Construction
The contractor shall install and maintain access and haul roads and furnish, operate, and maintain all pumps, piping, tanks, storage, and other facilities required to load, transport, store, distribute, and use construction water as specified.
Water for dust abatement and haul road maintenance shall be applied to haul roads and other dust producing areas as needed to prevent air pollution or excessive dust (which causes impaired vision on trafficked roads and in work areas) and to maintain the roads in good condition for safe and efficient operation during periods of use.  Roads that may be jointly used with the public and by the contractor's equipment shall have dust abatement provisions acceptable to the public entity that has road maintenance responsibility.
3. FOUNDATION WORK
Diverting Surface Water
The contractor shall install, maintain, and operate all cofferdams, channels, flumes, sumps, and all other temporary diversion and protective works needed to divert streamflow and other surface water through or around the construction site.  Control of surface water shall be continuous during the period that damage to construction work could occur.  Unless otherwise specified and/or approved, the diversion outlet shall be into the same drainageway that the water would have reached before being diverted.
Dewatering the Construction Site
Foundations, cutoff trenches, and all other parts of the construction site shall be dewatered and kept free of standing water and muddy conditions as necessary for the proper execution of the work.  The contractor shall furnish, install, operate, and maintain all drains, sumps, pumps, casings, well points, and all other equipment required to properly dewater the site as specified.  Dewatering systems that cause a loss of soil fines from the foundation areas will not be permitted.
Dewatering Borrow Areas
The contractor shall maintain all borrow areas free of surface water or otherwise provide for timely and effective removal of surface and subsurface water that accumulates within a borrow area that may be opened and/or utilized. 
Foundation Preparation
Foundations for earthfill shall be stripped to remove vegetation and other unsuitable material or shall be excavated as specified.
Except as otherwise specified, earth foundation surfaces shall be graded to remove surface irregularities and shall be scarified parallel to the axis of the fill or otherwise acceptably scored and loosened to a minimum depth of 2 inches.  The moisture content of the loosened material shall be controlled as specified for the earthfill, and the surface material of the foundation shall be compacted and bonded with the first layer of earthfill as specified for subsequent layers of earthfill.
Earth abutment surfaces shall be free of loose, uncompacted earth in excess of 2 inches in depth normal to the slope and shall be at such a moisture content that the earthfill can be compacted against them to produce a good bond between the fill and the abutments.
Rock foundation and abutment surfaces shall be cleared of all loose material by hand or other effective means and shall be free of standing water when fill is placed upon them.  Occasional rock outcrops in earth foundations for earthfill, except in dams and other structures designed to restrain the movement of water, shall not require special treatment if they do not interfere with compaction of the foundation and initial layers of the fill or the bond between the foundation and the fill.
Foundation and abutment surfaces shall be no steeper than one horizontal to one vertical unless otherwise specified or as may be shown on the drawings.  Test pits or other cavities shall be filled with compacted earthfill conforming to the specifications for the earthfill to be placed upon the foundation.
4. EARTHWORK
Common Excavation
Make all excavation to planned lines and grades to adequately allow proper placement and installation of the structure(s).
Common excavation is defined as the excavation of all materials that can be excavated, transported, and unloaded using heavy ripping equipment and wheel tractor-scrapers with pusher tractors or that can be excavated and dumped into place or loaded onto hauling equipment by excavators having a rated capacity of one cubic yard or larger and equipped with attachments (shovel, bucket, backhoe, dragline, or clam shell) appropriate to the material type, character, and nature of the materials.
Heavy ripping equipment is a rear-mounted, heavy duty, single-tooth, ripping attachment mounted on a track type tractor having a power rating of at least 250 flywheel horsepower unless otherwise specified.
Wheel tractor-scraper is a self-loading (not elevating) and unloading scraper having a struck bowl capacity of at least 12 cubic yards.
Pusher tractor is a track type tractor having a power rating of at least 250 flywheel horsepower equipped with appropriate attachments.
Blasting shall not be used for common excavation.
To the extent they are needed, all suitable material from the specified excavations shall be used in the construction of required permanent earthfill or rockfill.  The suitability of material for specific purposes is determined by the engineer.  The contractor shall not waste or otherwise dispose of suitable excavated material.
All surplus or unsuitable excavated materials are designated as waste and shall be disposed of by the contractor at sites of his own choosing away from the site of the work unless otherwise specified or as may be shown on the drawings.  Off-site disposal shall be in an environmentally acceptable manner that does not violate local rules and regulations.
Excavations shall comply with OSHA Construction Industry Standards (29CFR Part 1926) Subpart P, Excavations, Trenching, and Shoring.  All excavations shall be completed and maintained in a safe and stable condition throughout the total construction phase.  Structure and trench excavations shall be completed to the specified elevations and to the length and width required to safely install, adjust, and remove any forms, bracing, or supports necessary for the installation of the work.  Excavations outside the lines and limits shown on the drawings or specified herein required to meet safety requirements shall be the responsibility of the contractor in constructing and maintaining a safe and stable excavation.
When the quantities of suitable material obtained from specified excavations are insufficient to construct the specified earthfills and earth backfills, additional material shall be obtained from the designated/specified borrow areas.  The extent and depth of borrow pits within the limits of the designated borrow areas shall be as approved by the engineer.
Borrow pits shall be excavated and finally dressed to blend with the existing topography and sloped to prevent ponding and to provide drainage.
Excavation in earth beyond the specified lines and grades shall be corrected by filling the resulting voids with approved, compacted earthfill.  The exception to this is that if the earth is to become the subgrade for riprap, rockfill, sand or gravel bedding, or drainfill, the voids may be filled with material conforming to the specifications for the riprap, rockfill, bedding, or drainfill.  Before correcting an overexcavation condition, the contractor shall review the planned corrective action with the engineer and obtain approval of the corrective measures. 
Earthfill
Earthfill is composed of natural earth materials that can be placed and compacted by construction equipment, hand tamping, manually directed power tampers or vibrating plates, or their equivalent operated in a conventional manner.
All fill material shall be obtained from required excavations and designated borrow areas.  The selection, blending, routing, and disposition of material in the various fills shall be subject to approval by the engineer.
Fill materials shall contain no frozen soil, sod, brush, roots, or other perishable material.  Rock particles larger than the maximum size specified for each type of fill shall be removed prior to compaction of the fill.
The types of material used in the various fills shall be as listed and described in the specifications and drawings.
Earthfill shall not be placed until the required excavation and foundation preparation have been completed and the foundation has been inspected and approved by the engineer.  Earthfill shall not be placed upon a frozen surface nor shall snow, ice, or frozen material be incorporated in the earthfill matrix.
Earthfill shall be placed in approximately horizontal layers.  The thickness of each layer before compaction shall not exceed 6 inches unless otherwise specified as may be shown on the drawings. Materials placed by dumping in piles or windrows shall be spread uniformly to not more than the specified thickness before being compacted.
Hand compacted earth backfill shall be placed in layers whose thickness before compaction does not exceed the maximum thickness specified for layers of earth backfill compacted by manually directed power tampers.
Earthfill shall be placed in a manner that prevents damage to the structures and allows the structures to assume the loads from the earth backfill gradually and uniformly.  The height of the earthfill adjacent to a structure shall be increased at approximately the same rate on all sides of the structure.
Earthfill in dams, ponds, levees, and other structures designed to restrain the movement of water shall be placed to meet the following additional requirements:
The distribution of materials throughout each zone shall be essentially uniform, and the earthfill shall be free from lenses, pockets, streaks, or layers of material differing substantially in texture, moisture content, or gradation from the surrounding material.
If the surface of any layer becomes too hard and smooth for proper bond with the succeeding layer, it shall be scarified parallel to the axis of the fill to a depth of not less than 2 inches before the next layer is placed.
The top surface of embankments shall be maintained approximately level during construction except the final surface shall have a crown or cross-slope of about 2 percent to ensure effective drainage.
The embankments shall be constructed in continuous layers from abutment to abutment except where openings to facilitate construction or to allow the passage of streamflow during construction are specifically authorized in the contract.
The bonding surface of the embankment in place shall be stripped of all material not meeting the requirements of this specification and shall be scarified, moistened, and recompacted when the new earthfill is placed against it.  This ensures a good bond with the new earthfill and obtains the specified moisture content and density at the contact of the inplace and new earthfills.
In addition, compaction of backfill shall be acceptable when one of the following conditions have been met:
· Two complete passes are made over the entire surface area of each lift by such equipment as the sheepsfoot roller, heavily loaded rubber-tired equipment, or pneumatic rollers.
· Three complete passes are made over the entire surface area of each lift by heavily loaded rubber-tired scrapers.
· Track-type (crawler) tractor equipment may be used provided it is routed so the entire surface area of each lift is traversed by not less than four passes of the tracks.
Each lift shall be compacted before placement of material for the next lift.
Unless otherwise specified, earthfill material, when placed, shall contain sufficient moisture so that a sample when taken in the hand and squeezed shall remain intact when released.
Earthfill shall be placed carefully against all indicated portions of the structure so as not to disturb the finished structure.  Unless otherwise specified, heavy equipment, including backhoe mounted power tampers or vibrating compactors and manually directed vibrating rollers, shall not be operated within 2 feet of any structure.  Compaction within 2 feet of any structure will be by hand tamping, hand operated mechanical tamper, or other methods approved by the engineer.  
No backfill or other load will be placed against concrete structures prior to 72 hours after removal of the forms.  Compaction of earthfill adjacent to concrete structures shall not be started until the following time intervals have elapsed after placement of the concrete.
	Structure
	Time interval (days)

	Vertical or near-vertical walls with earth loading on one side only
	14

	Walls backfilled on both sides simultaneously
	7

	Conduits and spillway risers, cast-in-place (with inside forms in place)
	7

	Conduits and spillway risers, cast-in-place (inside forms removed)
	14

	Conduits, pre-cast, cradled
	2

	Conduits, pre-cast, bedded
	1

	Cantilever outlet bents (backfilled both sides simultaneously)
	3



5. 
MEASUREMENT
Site Preparation  
There is no measurement for mobilization and demobilization, structure removal, pollution control, or water for construction.
The area cleared and grubbed shall be measured to the nearest 0.1 acre.
Foundation Work
There is no measurement for diverting surface water, dewatering the construction site, or foundation preparation.
Earthwork
The volume of excavation shall be measured within the specified limits and computed to the nearest cubic yard by the method of average cross-sectional end areas.
The earthfill volume shall be measured within the specified limits and computed to the nearest cubic yard by the method of average cross-sectional end areas.
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6. ITEMS OF WORK AND CONSTRUCTION DETAILS
Items of work to be prepared in conformance with this specification and the construction details are:
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