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DISCLAIMER

THE FOLLOWING STANDARD OPERATING PROCEDURE PROVIDES GENERAL GUIDANCE FOR BRC CONTRACTORS FOR TECHNICAL ISSUES ADDRESSED DURING ENVIRONMENTAL SITE INVESTIGATION AND REMEDIATION ACTIVITIES.  IT IS NOTED, HOWEVER, THAT EACH SITE IS UNIQUE AND THESE GUIDELINES ARE NOT A SUBSTITUTE FOR COMMON SENSE AND GOOD MANAGEMENT PRACTICES BASED ON PROFESSIONAL TRAINING AND EXPERIENCE.  IN ADDITION, INDIVIDUAL CONTRACT TERMS MAY AFFECT THE IMPLEMENTATION OF THIS STANDARD OPERATING PROCEDURE.  BRC CONTRACTORS RESERVE THE UNRESTRICTED RIGHT TO CHANGE, MODIFY OR NOT APPLY THESE GUIDELINES IN THEIR SOLE, COMPLETE, AND UNRESTRICTED DISCRETION TO MEET CERTAIN CIRCUMSTANCES, CONTRACTUAL REQUIREMENTS, SITE CONDITIONS, OR JOB REQUIREMENTS.
1.0 INTRODUCTION

Destruction of wells implies a permanent seal placed within the former well or borehole, while abandonment refers to discontinued use. This Standard Operating Procedure (SOP) relates to the procedure to destroy permanent monitoring wells. Each monitoring well must be destroyed to suit the hydrogeological setting, the type of contaminants of concern, the overall purpose of the program, and other site-specific variables. As such, site-specific objectives for each monitoring well must be clearly defined prior to abandoning the well. It is important to also refer to SOP-2, Groundwater Monitoring Well Design,” regarding monitoring well installation, design, and construction prior to initiation of work.

2.0 DEFINITIONS

Hollow-stem auger
A drilling tool generally made of two pieces: an annular outer head attached to the bottom of the lead auger and an inner pilot or center bit mounted in a plug which is removable from the center of the auger to the surface. The removable inner plug is the primary advantage of this drilling method. Withdrawing the plug while leaving the auger in place provides an open, cased hole into which samplers, down-hole drive hammers, instruments, casing, wire, pipe, or numerous other items can be inserted. Replacing the center bit and plug allows for continuation of the borehole.

Tremie Pipe
A device, usually a small-diameter pipe, which carries materials (e.g., grout, sand, and bentonite) to the bottom of the borehole. Tremie pipes allow pressure grouting from the bottom up without introduction of appreciable air pockets.

Grout
Clean water mixed with Type I or II Portland cement or equivalent material. Grout is used to seal abandoned boreholes and the annular space between the well casing and borehole wall.

3.0 RESPONSIBILITIES

The Project Manager or Task Leader (a qualified Nevada Certified Environmental Manager [C.E.M.]) selects the site‑specific monitoring well design, installation, and destruction methods with input from the site hydrogeologist and field team leader, and maintains close supervision of activities and work progress.

The Site Hydrogeologist (a qualified Nevada C.E.M.) selects the site‑specific drilling and sampling options, and assists in the preparation of the technical provisions for drilling.

The Field Team Leader or Superintendent implements the selected drilling program.

The Drilling Rig Geologist supervises and/or performs actual monitoring well destruction.

4.0 GENERAL

When a decision is made to destroy a monitoring well, the borehole will be sealed so the well cannot act as a conduit for migration of contaminants from the ground surface to the water table or between aquifers. To properly destroy a well, the preferred method is to completely remove the well casing and screen from the borehole, drill out the borehole to remove all well construction materials, and backfill with a cement or bentonite grout, neat cement, or concrete. The appropriate state agency (Nevada Division of Environmental Protection [NDEP]) will be notified (if applicable) to comply with state well destruction requirements (e.g., a permit may be required prior to well destruction). However, some state requirements are not explicit and are open to interpretation, so a technically sound well destruction method will be designed based on the site geology, well casing materials, and general condition of the well.

5.0 DESTRUCTION PROCEDURE

After completing drilling and logging operations of an open borehole that will not be converted to a well (for example, soil borings, test holes, and/or pilot holes), the borehole must be properly plugged and abandoned as described in SOP-19, Borehole Abandonment.

The preferred method for abandoning a completed well is to first completely remove the well casing and screen from the borehole. This is done by augering with a hollow-stem auger over the well casing down to the bottom of the borehole, thereby removing the grout and filter pack materials from the hole. The well casing is then removed from the hole with the drill rig. The clean borehole is then backfilled with the appropriate grout material. This destruction method can be accomplished on shallow, small diameter (1- to 4-inch) wells without too much difficulty. With wells having 6-inch or larger diameters, the use of hollow‑stem augers for casing removal is very difficult to impossible. Instead of trying to ream the borehole with a hollow-stem auger, it is more practical to force a drill stem with a tapered wedge assembly or a solid-stem auger into the well casing and extract the casing from the borehole. Wells with sound casings or with little or no grouted annular space can be removed in this manner. However, a well with a badly corroded casing or thickly grouted annular space has a tendency to twist or break off in the borehole. If this occurs, the well will be grouted with the remaining casing left in place. The preferred method in this case is to pressure grout the well string by placing a tremie pipe to the bottom of the well casing. The pressurized grout will be forced through the well screen into the filter material and up the inside of the well casing, sealing any holes and breaks. The tremie pipe will be retracted slowly as the grout fills the casing. The well casing will be cut off from 0 to 5 feet below the ground surface and filled with concrete to a depth of 2 feet below the surface. If the casing has broken off below the surface, the grout will be tremied to within 2 feet of the surface, then finished to the ground surface with concrete. A surface pad or specified surface protection is then installed.

Well casings consisting of polyvinyl chloride (PVC) could be more difficult to remove from the borehole than metal casings because of PVC’s brittleness. If the PVC well casing breaks during removal, the borehole will be cleaned out using a drag bit or roller-cone bit with a fluid rotary method to grind the casing into small cuttings that can be flushed out of the borehole by the selected drilling fluid. Another method is to use a solid-stem auger with a carbide auger head to grind the PVC casing into small cuttings. After the casing material has been removed from the borehole, the borehole will be cleaned out and grouted with the approved grouting materials. The borehole will be finished with a concrete surface plug and adequate surface protection, unless directed otherwise.

The grout used in destruction operations consists of clean water mixed with Type I or II Portland cement (or equivalent). It is also recommended that the grout include 3 to 5 percent bentonite (by weight) to help reduce shrinkage. After the grout has been allowed to set at least 12 hours, the abandoned boring should be checked to see if settling has occurred. If so, the open borehole should be filled with additional grout or some acceptable alternative material (such as concrete or asphaltic concrete) so the final level of the sealing material is approximately flush with the ground surface.

Close attention must be paid to the water content of the grout placed into the borehole. The recommended amount for neat cement grout is one sack (94 pounds) of cement mixed with 5.5 to 6.5 gallons of clean water. The optimum mix results in a volume of 1.18 cubic feet of grout per sack. The grout is mixed to a smooth, uniform consistency without lumps. Particular attention will be paid to the first batch of grout mixed by a drilling subcontractor so that the provisions and mixtures listed previously are followed for subsequent boreholes. If bentonite is added to the grout, the amount of water per sack of cement is increased. The optimum water volume for 2 percent bentonite is 6.5 gallons; for 3 percent, 7.2 gallons; for 4 percent, 7.8 gallons; and for 5 percent bentonite, 8.5 gallons.

Under no circumstances will abandoned wells be backfilled with the soil removed during drilling and sampling operations without prior approval by the NDEP and compliance with local regulations.

Proper destruction techniques for monitoring and other types of wells are dependent on site‑specific circumstances and local requirements. Destruction techniques may include, but not be limited to, removal of the well casing (by pulling or by drilling out) and cutting (or slicing) the well casing; followed by backfilling with cement/bentonite grout). NDEP will be contacted for specific requirements and these destruction methods will be described in site-specific planning documents.
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