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359 - waste TREATMENT LAGOON

I.  Scope

The work shall consist of constructing an earthen waste treatment lagoon and related appurtenances to the lines, grades, and elevations as shown on the drawings or as staked in the field.  

II.  SITE Preparation

The entire lagoon and borrow areas shall be cleared of all trees, brush, roots, sod, soil containing excess amounts of organic matter, and other objectionable materials and disposed of at sites away from the area of work. 

Cleaning and disposal methods shall be in accordance with applicable state and county laws with due regard to the safety of persons and property.  

The surface of foundation areas for embankment fills or compacted soil liners shall be thoroughly scarified before placement of the earthfill.

III.  Excavation

Required excavations shall be made to the lines and grades shown on the drawings or as staked in the field.  Excavations shall be kept free of standing water during backfill operations.  No excavated slopes shall be left steeper than 1:1 when excavation is complete.

Excavated materials, if suitable, may be used in embankments or other fill areas.  Unless otherwise shown on the drawings excess or otherwise unusable excavated material may be hauled from the site or placed and shaped behind a berm width equal to the lagoon depth, but not less than 12 feet from the edge of the excavation.

Final grading in borrow areas shall be as shown on the drawing or staked in the field.

IV.  Earthfill Placement

Material.  All fill materials shall meet the requirements shown on the drawings and shall be obtained from approved borrow pits or required excavations (if acceptable).  Fill materials shall contain no sod, brush, roots, frozen, or other unsuitable material.  Cobbles and rock fragments having a maximum dimension of more than six inches shall be removed from the materials prior to compaction, and be disposed of or placed in areas designated by the Engineer.  

Placement.  Foundation areas shall be kept free of standing water when fill is being placed on them.  Fill shall not be placed on frozen foundations.

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 required.  In those cases, the slope of the bonding surfaced between the embankment in place and the embankment to be placed shall not be steeper than 3 horizontal to 1 vertical.  The bonding surface shall be treated the same as that specified for the foundation so as to insure 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.  If it is necessary to use materials of varying texture and gradation, the more impervious material shall be placed in the inside parts of the fill.  Selected backfill material shall be placed around structures, pipe conduits, and anti-seep collars at about the same rate on all sides of prevent damage from unequal loading. 

Fill placed around structures will be brought up at approximately uniform height on all sides of the structure.  

Moisture Control.  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, or removed, and material that is too dry shall have water added and mixed until the requirement is met.  

The proper moisture content for compaction will be determined by inspection during the placement operation.  When Class C compaction is specified, the material should contain at least enough moisture such that a ball shaped sample will deflect without crumbling or excessive cracking when squeezed in the hand.  When Class A compaction is specified, the acceptable moisture content range shall be specified on the drawings or determined by on site testing during construction.  

As far as practicable, the material shall be brought to the proper water content in the borrow pits before excavation.  Supplemental water, when required, may be applied by sprinkling the materials on the fill.  Uniform distribution of the moisture shall be obtained by discing, blading or other approved method prior to compaction.  

Compaction.  Compaction shall meet the requirements shown on the drawings.  When Class A compaction is specified, the maximum lift thickness, moisture content, density requirements, testing frequency and testing methods shall be shown on the drawings or determined by on site testing during construction.  When Class C compaction is specified, one of the following methods shall be used:  

1.  Sheepsfoot roller.  The maximum layer thickness shall be 8 inches before compaction.  The roller shall have staggered, uniformly spaced tamping feet and be equipped with suitable cleaners.  The weight of the roller shall not be less than 2,500 pounds per foot of width.  The entire surface of each layer placed should receive 6 passes of this equipment to attain the necessary compaction.

2.  Rubber tired roller.  The maximum layer thickness before compaction shall be 6 inches.  A pneumatic roller, loaded scraper, or similar construction equipment may be used.  The wheels of this equipment must make a minimum of 2 passes over 90 percent of the surface of each lift before a new lift is placed.  Farm tractors or other rubber tired agricultural equipment are not acceptable compaction tools unless approved by the engineer.

3.  Track equipped machines (bulldozer).  The maximum layer thickness before compaction shall be 4 inches.  The tracks must have a minimum contact pressure of 10 psi and must make at least 4 passes over the surface of each lift before a new lift is placed.  

Heavy compaction equipment shall not be operated within 2 feet of any structure.  Hand directed tampers or compactors shall be used on areas not accessible to heavy compaction equipment, and within 2 feet of any structure.  Fills compacted in this manner shall be placed in layers not greater than 4 inches in thickness before compaction, and shall meet the same density requirement as for the adjacent area.  Compaction against new concrete structures shall not be placed until the concrete has cured for at least 14 days for structural concrete, or 3 days for non structural concrete.

Fill not meeting the specified requirements shall be reworked or removed and replaced with acceptable fill.  

V.  Structures

When inlet and outlet structures, ramps, or other kinds of structures are to be installed, the construction shall be in accordance with the details shown on the drawings and with the applicable specifications provided for those components.

A staff gage or other type marker to identify the maximum and minimum operating levels in the lagoon shall be installed in accordance with requirements shown on the drawings.

VI.  Sealing

When specified on the drawings, seepage from the lagoon shall be controlled by sealing the interior surfaces with one of the following methods:  
1.  Compacted Soil Liner.  The liner shall be constructed to the lines and grade shown on the drawings or staked in the field.  Placement requirements shall be shown on the drawings and in conformance with the requirements shown in Section IV of this specification. 

2.  Geosynthetic Liner.  When plastic or rubber membrane liners are specified, they shall be installed in accordance with Construction Specification 521A - Pond Sealing or Lining, Flexible Membrane.

3.  Chemically Modified Soil Liner.  A liner constructed from soil amended with a chemical dispersant shall conform to Construction Specification 521B - Pond Sealing or Lining, Soil Dispersant.

4.  Bentonite-Soil Liner.  A liner constructed from bentonite clay amended soil shall conform to Construction Specification 521C - Pond Sealing or Lining, Bentonite Clay Blanket.

VII.  Fencing

When shown on the drawings, fencing shall conform to the requirements of Practice Specification 382, Fences.  

VIII.  SEEDING and mulching

Unless otherwise specified, the embankment, borrow area, and other disturbed areas shall be seeded and mulched.  Seeding and mulching shall conform to the requirements shown on the drawing or as described in Practice Specification 342, Critical Area Planting.

IX.  Construction Operations

Construction operations shall be done in such a manner that erosion and air and water pollution are minimized and held within legal limits.  The owner, operator, Contractor or other persons will conduct all work and operations in accordance with proper safety codes for the type of construction being performed with due regards to the safety of all persons and property.  
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