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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
Drilling is a common activity associated with all phases of environmental investigations. Drilling methods are most commonly used to collect site data during site investigations and remedial investigations, but are also used to install vapor extraction or water wells associated with remedial actions.

Field investigations usually require invasive types of activities to gather information to evaluate the site. The investigation may require the analysis of soil and/or groundwater samples which would be accomplished by drilling a borehole. Many times the borehole is converted into a well for the evaluation of vapor or groundwater conditions over time. In addition to the collection of samples for analyses, other data such as physical parameters of soils can be obtained from boreholes.

For determining the most appropriate drilling method for a site investigations, primary consideration must be given to obtaining information that is representative of existing conditions and the collection of samples that are valid for chemical analysis. The samples must not be contaminated or adversely affected by the drilling method.

Drilling associated with remedial actions may include the installation of vapor or water extraction and/or injection wells. In selecting the most appropriate drilling method for remedial actions, primary consideration must be given to completion of a well which will perform as designed. 
This Standard Operating Procedure (SOP) provides a description of the borehole abandonment procedures used during field investigations for typical boreholes. This SOP is intended to be used by the Project Manager, Project Engineer, Field Team Leader, and site hydrogeologist to develop as general guidance for borehole abandonment procedures for BMI Common Areas work. The project specific sampling and analysis plans may have site-specific concerns which would require additional or adjustment to these procedures.

This document focuses on methods and equipment that are readily available and typically applied. It is not intended to provide an all inclusive discussion of borehole abandonment methods.

2.0 DEFINITIONS
None.
3.0 RESPONSIBILITIES
The Project Manager or Task Leader (a qualified Nevada Certified Environmental Manager [C.E.M.]) selects site-specific borehole abandonment methods with input from the Field Team Leader and Site Hydrogeologist, and maintains close supervision of activities and progress..

The Site Hydrogeologist selects site-specific drilling options. Helps prepare technical provisions for drilling.

The Field Team Leader implements selected drilling program. Aids in the selection of borehole abandonment methods.

4.0 BOREHOLE ABANDONMENT 
A borehole that will not be converted into a well (for example, soil borings, test holes, and/or pilot holes) will be properly plugged and abandoned by methods approved by local and state regulatory agencies.

The boring will be abandoned by thoroughly mixing a sand-cement or cement-bentonite grout and pumping the grout to the bottom of the borehole through a tremie pipe until the borehole is filled to ground surface. Dry holes less than 10 feet deep can be filled with grout poured from the surface. The grout mixture may be either cement and water or some combination of cement, bentonite, sand, and water. Local or state agency criteria may require the grout plug to be completed several feet below the surface.

The grout will consist of clean water mixed with Type I or II Portland cement (or equivalent). It is also recommended that the grout include bentonite (3 to 5 percent by weight) to help reduce shrinkage. After the grout has been allowed to set at least 12 hours, the grout will be topped off if settlement has occurred.

Close attention will be paid to the mixture of the grout that is placed into the borehole. The recommended mixture will consist of one sack (94 pounds) of cement mixed with 7.2 to 8.5 gallons of clean water and 3 to 4 percent of bentonite. The optimum mix results in a volume of 1.5 to 1.6 cubic feet of slurry per sack of cement. The grout will be mixed to a smooth, uniform consistency with no lumps or balls present. It is best if the bentonite is mixed first, before adding the cement, to ensure that the bentonite is fully hydrated.

Under no circumstances, unless previously approved by the Nevada Division of Environmental Protection (NDEP), will the borings be backfilled with the soil removed during drilling and sampling operations.

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