MINE PORTAL CLOSURES
SCOPE
This specification covers the construction activities, equipment, and accessories necessary to safely and properly close portals within the designated project area as per the Drawings and Specifications.  On‑site material shall be used at the designated closures.  In the event that on‑site material is deficient, quarried stone shall be used as required.  Sandbags as described by the definition shall be used as designated with no substitution in size or materials unless approved by the Agency prior to use.  Grouted stone and bat gate closures shall be constructed with the defined materials as detailed by the Drawings and Specifications.

MATERIALS

Pea Gravel shall mean hard, No. 7 size, durable sandstone, limestone or dolomite rock fragments conforming to Section 203 of the VDOT  Road and Bridge Specifications .



Riprap shall mean Class I riprap as described in Section 414 of the VDOT  Road and Bridge Specifications; specifically consisting of screened durable rock weighing 50 to 150 pounds with at least 60% weighing 100 pounds or more and with an average diameter of 12 to 14 inches.



Gabion Stone shall mean hard, durable, non‑toxic stone between 4” and 8” in size, in accordance with Section 204 of the VDOT  Road and Bridge Specifications.



Stone shall mean native rock or rock fragments that meet the dimension and weight requirements for Class I Riprap.  It shall be sound, durable and free from seams and cracks or other structural defects and shall not be weathered or unstable.



Mortar shall mean cement mortar consisting of one part hydraulic cement, two and one half parts fine aggregate and sufficient water to produce a stiff mix.  Cement shall conform to Section 218 of the VDOT Road and Bridge Specifications.



Corrugated Pipe shall mean polyethylene plastic pipe that meets the requirements of ASSHTO M294 Standard Specification for Corrugated Polyethylene Tubing and Fittings and any necessary joint couplings as per the manufacturers instructions.



PVC Pipe shall mean Schedule 80 or heavier polyvinyl chloride non‑ perforated pipe and any necessary joint couplings as per the manufacturers instructions.



Sandbags shall mean sacks made of burlap, canvas or other porous or woven material of a size capable of containing 2/3 cubic feet of sand/cement.  The mixture shall be 4 parts sand and 1 part Portland cement by volume.  Sand and cement are to meet Sections 202 and 214 of the VDOT Road and Bridge Specifications.  This definition of material and size shall apply unless otherwise approved by the Agency.



Concrete  for sill construction (if required) shall be 2600 psi field mix (minimum requirement).



Reinforcing Rod  for the sills shall be ¾” diameter reinforcing steel.



Sill Plates  shall be 6” x 6” x 1/2” Type A-36 Mild Steel Angle.



Vertical Columns shall be constructed of two 4” x 4” x 5/16” Type A-36 Mild Steel Angles welded together to form a square column.



Horizontal Bars shall be 4” x 4” x 5/16” Type A-36 Mild Steel Angle, which shall be stiffened with two 1.5” x 1.5” x ¼” Type A-36 Mild Steel Angles.



Anchor Pins shall be 1” diameter M1020 hot rolled steel rods, Type A-37 Mild Steel.



Bat Guard shall be 4” x ¼” Type A-36 Mild Steel Flat Bar.

PROCEDURE

The Contractor shall plan and conduct the work in and around portals in a safe manner.  Steps shall be taken to provide for the testing for methane, carbon monoxide (black damp) or oxygen.  If a collapsed portal is to be daylighted, particular attention shall be given to the danger of bad air flowing from the mine.



When the work involves the draining of a flooded mine, the water shall be tested to determine if it needs to be treated before being released into the receiving stream.  The mine water shall be tested for pH, iron and manganese.  If the pH is below 6.0, the iron above 6.0 ppm or the manganese above 4.0 ppm, the water must be treated.  The treatment plan shall be a temporary requirement for the volume of water that is impounded in the mine works.  When the project work is completed or the mine is drained, the treatment structures shall be removed.  The general treatment plan shall contain the adjustment of pH to within the range of 6.0 to 9.0 and a settling basin to collect the precipitant.



The portals shall be prepared for closure by cleaning up the site.  Soil and rock that has fallen in front of the portal shall be removed.  Rock falls and debris within the portal shall only be removed to the extent necessary to install pipes and as required to install the closures.  Material that is blocking the flow of water from the mine shall be removed.  It is envisioned that this will be accomplished by means of a backhoe reaching into the opening and pulling out the material.  Personnel shall not be under the roof of the mine to perform any work.  The clean up shall remove material from rib to rib and as far out in front to install the closure and allow drainage from the mine.

Pipe shall be installed in all mine closures, to either facilitate drainage or to provide access for wildlife habitat.  Prior to closure, the Contractor shall install pipe as designated and in the manner shown on the Drawings, unless otherwise directed by the Agency.  Any substitution of pipe shall require approval from the Agency prior to use.  (This does not apply to any pipe temporarily placed to facilitate the work.)  Animal guards shall be installed in pipe with a diameter of 15” or greater as per the Drawings.

The Contractor shall provide the Agency with documentation of the pipe to be used, which describes the manufacturer of the pipe, size of the pipe and the applicable standards to which the pipe conforms.  This information shall be required for all pipe except those used for temporary construction purposes; and shall be submitted to the Inspector for approval prior to installation.



Type A Mine Closure: Earth 
Earth closures shall be constructed at the designated locations as shown on the Drawings.  On‑site soil and rock shall be pushed into the opening a minimum of 4 feet.  Fill material is to be placed to an elevation at least 4 feet over the top of the opening and sloped toward the mine bench at a stable angle.  The fill material shall be placed in 2’ lifts and compacted by at least 4 passes of construction equipment having ground pressures of at least 7 psi.

All areas disturbed by this work shall be revegetated in accordance with the Revegetation Specifications.



Type B Mine Closure: Riprap 
Riprap closures shall be constructed at the designated locations as shown on the Drawings.  The riprap shall be pushed a minimum of 4 feet into the mine opening.  Following this, riprap shall be placed to a stable configuration to an elevation 4 feet above the roof of the opening.  All surface voids are then to be grouted so that grout will intrude a minimum of 1 foot into the riprap.  Prior to construction of riprap seals, the Contractor shall identify to the Inspector, the location(s) for temporary storage of riprap, if the closures cannot be constructed the same day the materials are delivered.  The Contractor shall secure approval from the appropriate landowners and the Agency prior to storage of the materials.

All areas disturbed by the work shall be revegetated in accordance with the Revegetation Specifications.



Type C Closure: Gabion Stone 
Gabion stone closures shall be constructed at the designated locations as shown on the Drawings.  Gabion stone shall be pushed a minimum of 4 feet into the mine opening.  Stone will then be placed over the opening at a stable angle to an elevation of 4 feet above the roof of the mine.  Following placement of the stone, all surface voids shall be filled with grout.

All areas disturbed by the work shall be revegetated in accordance with the Revegetation Specifications.



Type D Closure: Sandbag 
Sandbag closures shall be installed when access to the mine opening is limited, or when sufficient space is not available to construct other closure types.  Sandbags shall be placed at the designated locations as shown on the Drawings.  As directed by the Inspector, the Contractor shall shape, or excavate by hand, all areas where sandbags are to be placed to provide a firm and secure foundation for the sandbags.  If soft material or low spots are encountered, these areas will be filled in with gravel to provide a uniform foundation.  During placement, sandbags shall be anchored to each other by driving rebar through the top bag into the bags below.

As sandbags are placed and when placement is completed, the Contractor shall mist the sandbags with water, as needed, to initiate hardening of the dry grout mixture.  Sandbags shall not be wetted to the point that cement leaches from the bags.  Bags shall also be placed during dry weather, so that the cement shall not be leached by rainfall.  As determined by the Inspector, bags that have undergone previous leaching shall not be used.

All areas disturbed by the work shall be revegetated in accordance with the Revegetation Specifications.



Type E Closure: Bat Gate 


Gates shall be fabricated as shown on the attached Drawings.  Welds shall be full tack welds (2” bead, 2” gap, 2” bead).  Welds of Type A-36 Mild Steel shall be done with Type E-6013 or E-7018 Electrodes.



The Drawing dimensions are based upon conditions that existed at the time of project design.  Time, external forces and site preparation activities may affect the actual quantities used.  The Contractor shall make necessary adjustments to ensure that a competent gate is constructed that will prevent access by the public.



The Contractor shall provide sufficient labor, materials and equipment to fabricate the gates in‑place.  It is anticipated this work will require portable welding and cutting equipment and a great deal of labor.



The portal area shall be cleaned and shaped to facilitate drainage and installation of the bat gate.  Soil material removed from the portal area shall be placed in an acceptable bench area, graded as directed by the Inspector and revegetated.  Rock material may be buried or placed against the highwall in a convenient location which will not block access roads or drainage.



Concrete, if needed for sills, may be poured in a trench dug to the necessary dimensions.  Forms will not be required unless called for by unusual floor conditions.  If formwork is required, it shall be sufficiently braced to prevent movement or dislocation during or after the pour.



The Contractor shall provide necessary bracing and roof support to protect workers from danger of rock falls during the course of the work.  All braces and roof supports shall be removed upon completion of the work.



Vertical columns and horizontal bars shall be welded to the typical configuration shown on the Drawings.  The basic plan is to have the vertical columns spaced at each side of the opening and on 10 feet centers if the opening is large enough.  The horizontal bars shall be placed to provide a 5.75” space between bars.  Odd pieces shall be cut and fitted to close off irregularities in the roof and sides.

MEASUREMENT AND PAYMENT

Measurement for MINE CLOSURES shall be per each closure installed and accepted by the Agency.



Payment for MINE CLOSURES shall be based upon the Unit Price per closure listed on the Bid Schedule for each type of closure and the number of closures actually installed and accepted.  Payment as specified shall be full compensation for all materials, labor, equipment and incidentals necessary to complete the work.
