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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

The purpose of this Standard Operating Procedure (SOP) is to provide a general overview of the uses and technology involved in wireline coring and sampling. This SOP focuses on the 94-mm wireline coring and sampling system developed by Christensen Mining Products (now Layne Christensen), a manufacturer of drilling equipment.

Wireline coring and sampling systems are used during drilling operations to efficiently retrieve soil samples and rock cores from the subsurface. The system can be used for depth-specific sampling or continuous sampling to fully characterize the subsurface stratigraphy or lithologic environment. Conventional core barrels and split spoon sampling devices require pulling the drill rod out of the hole to recover core samples after each run. Wireline systems are optimal for deeper borehole drilling because the core can be recovered without pulling the drill rods. Wireline coring eliminates rod assembly and disassembly before and after each sampling run, which is especially labor intensive in deep borehole drilling. The core and samples recovered by this system are relatively undisturbed and minimally affected by drilling fluids. The typical core barrel size is 5 feet long. Core bit size ranges from 1.175 inches to 8 inches outer diameter, while the inner diameter (actual sample diameter) size ranges from 0.75-inch to 5.875-inches. 
2.0 DEFINITIONS

Borehole
The hole created by drilling through the subsurface.

Core Barrel
A steel tube used to collect rock core or sediment samples. As the core bit cuts through the sediments or rock the material is held in the core barrel as the borehole is advanced.

Drill or Core Rod
The rigid steel pipe used as a medium to lower and retrieve coring and sampling equipment down the borehole. The core bit can be attached to this pipe and is rotated by the rotary drive.

Drilling Fluids or Muds
Water, bentonite-based mud, or air can be used in the well drilling operation to remove cuttings from the borehole, clean and cool the core bit, reduce the friction between the drill rods and the borehole wall, and to stabilize the borehole.

Inner Barrel
Normally a 5-foot section of pipe tooled to be lowered or raised through the core rods which contains the cored material.

Outer Barrel
With the 94-mm wireline system, this steel piping serves to both cut downwards and to line the borehole walls to prevent hole collapse.

Overshot Tool
The tool that attaches to the inner barrel so the barrel may be lowered through the outer barrel or drill rods to the total depth of the borehole on the wireline cable. The overshot tool is designed to attach to, or release from, the inner barrel at depth.

Split-Spoon Sampler
A thick-walled steel tube split lengthwise that is used to collect soil samples. The sampler is commonly lined with metal sample sleeves and is driven, pushed, or downhole lowered by wireline to collect samples.

Wireline
The steel cable used to lower and retrieve coring and sampling equipment down the borehole.

3.0 RESPONSIBILITIES

The Project Manager or Task Leader (a qualified Nevada Certified Environmental Manager [C.E.M.]) selects site-specific drilling methods, with input from the Field Team Leader and Site Hydrogeologist, and maintains close supervision of activities and progress of work.

The Site Hydrogeologist (a qualified Nevada C.E.M.) recommends site-specific drilling options and assists with the technical provisions for drilling.

The Field Team Leader (a qualified Nevada C.E.M.) implements the selected drilling program and assists in the selection of drilling methods.

The Drilling Rig Geologist supervises drilling operations and collections of samples and corings.

4.0 OPERATION OF WIRELINE CORING AND SAMPLING SYSTEMS

The Christensen wireline coring and sampling system consists of a 94-millimeter diameter outer barrel that acts as a casing advancer to prevent hole collapse in unstable formations. An inner barrel is lowered into place within the outer barrel during advancement of the borehole. Typical wireline coring devices are shown in Figures 1 and 2.
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Figure 1  Typical Wireline Coring Devices
Figure 2  Schematic View of Wireline


Coring  Device
Depending on the subsurface material and the requirements of the job, there are three inner barrel configurations, as follows:

· An inner core barrel is used for coring consolidated rock material.

· A spring-retraction, or punch system inner barrel is used for sampling unconsolidated soils. This inner barrel includes a coil spring that positions the drive shoe 6 to 8 inches ahead of the bit. This allows the sampling of undisturbed soil samples with a split spoon relatively unaffected by drilling fluids

· A drill-ahead inner barrel is equipped with a cutting bit to drill ahead in those areas where a core or soil sample are not required.

The outer barrel and bit remain in the borehole while the inner barrel is lowered and raised in and out of the outer barrel by the wireline cable. The inner barrel is retrieved by lowering an overshot tool by wireline through the outer barrel onto latch assembly of the inner barrel. The overshot tool locks into place and compresses the inner barrel’s latch fingers, thus releasing the inner barrel from the outer barrel. The overshot tool and attached inner barrel are reeled to the ground surface by the wireline cable. 

When collecting environmental soil samples by wireline, the spring-retraction inner barrel and split spoon sampler pass through the drilling fluid as they are lowered to the bottom of the borehole. The drilling fluid comes into contact with the inner surfaces of the split spoon sampler. Because the spring-retraction inner tube advances the split spoon 6 to 8 inches forward of the outer barrel, drilling fluids are in contact with the sample only as the soil enters the split spoon and are not in continuous contact with the sample during borehole advancement. The result is a sample relatively free of washing or contact by drilling fluids. When the sample is retrieved and removed from the split spoon, the rig geologist scrapes away the thin film of drilling fluid that coats the surface of the sample. Careful attention should be paid to the possibility of an invasion of drilling fluid in the cored sample. This can be noted by splitting the sample with a cutting knife (unconsolidated soil) or rock hammer (consolidated rock). Filtered air can be used as a circulating fluid, which can eliminate contamination of the samples, but also may drive potential constituents of concern out of the sampled material.
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