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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

For remedial investigations, primary consideration must be given to obtaining samples that are representative of existing conditions and valid for chemical analysis. This guideline provides a description of the principles of operation, applicability, and implementability of standard shallow hand auger sampling methods used during remedial investigations. Detailed information regarding conventional drilling methods is presented in SOP-1. 
The purpose of this document is to aid in the selection of soil sampling methods and equipment that are appropriate for site-specific conditions. It is intended to be used by the project manager, project engineer, field team leader (FTL), and site geologist to develop an understanding of each method sufficient to permit work planning, scheduling, subcontracting, and resource planning. 

This guideline focuses on methods and equipment that are readily available and typically applied. It is not intended to provide an all-inclusive discussion of soil sampling methods. Sample types, samplers, and sampling methods are discussed. 
2.0 DEFINITIONS

VOCs
Volatile organic compounds. 
3.0 RESPONSIBILITIES

The Project Manager or Task Leader ((a qualified Nevada Certified Environmental Manager [C.E.M.]) selects site-specific soil sampling methods, with input from the FTL and site geologist, and maintains close supervision of activities and progress. 
The Site Geologist (a qualified Nevada C.E.M.) selects site-specific sampling options and helps prepare technical provisions for work. 
The Field Team Leader implements the selected sampling program and assists in the selection of sampling methods. 
The Rig Geologist supervises and/or performs actual sampling procedures.

4.0 SOIL SAMPLING

4.1 Types of Samples
Four basic types of samples are collected in site investigation work: bulk, representative, "undisturbed,” and composite. 
4.1.1 Bulk Samples

Bulk samples are generally a shovelful or trowelful of material taken from cuttings. There is usually significant uncertainty regarding which interval the cuttings represent. This type of sampling is rarely used and is the least accurate of the four basic sample types. 
4.1.2 Representative Samples

Representative samples are collected with a drive or push tube. They do not represent undisturbed conditions but do represent all the constituents that exist at a certain interval. 
4.1.3 Undisturbed Samples

"Undisturbed" samples are high-quality samples collected under strictly controlled conditions to minimize the structural disturbance of the sample. Undisturbed samples should be collected when all the presampling relationships need to be preserved. Every effort is made to avoid altering the sample during the sampling process. Undisturbed samples are generally required for geotechnical work and are rarely necessary to assess environmental quality. 
4.1.4 Composite Samples

Composite samples are a blend or mix of sample material, usually combined from two or more stratigraphic intervals and mixed in such a way as to represent the total borehole. Homogenized samples are samples that are composited over a discreet interval. For example, if a sample represented the 10‑ to 11.5‑foot interval, the material from that interval would be mechanically blended before being put into the appropriate sample container. VOC samples are never composited or homogenized. 
4.2 Shallow Hand Auger Sampling
A hand auger typically cuts a hole 3 to 9 inches in diameter and, depending on the geologic materials, may be advanced to about 15 feet. Actual maximum depth depends on soil conditions, buried obstructions, and groundwater levels. Generally, the borehole cannot be advanced below the water table because the hole collapses. A typical hand auger is shown in Figure 1. 
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Figure 1 - Typical Hand Auger

Hand augers are generally used to collect samples in situations where conventional drilling and soil sampling equipment can not access the area of interest or would damage the ground surface. They may also be used when a limited number of samples are to be collected and the cost of mobilizing conventional drilling equipment is not justified. 
Hand augers may be a one-piece design where the handle, extension rod, and auger head are permanently joined; or component design where the handle, extension rod, and auger head are screwed or pinned together. The component design allows additional extension rods to be added to achieve greater depth in the borehole. The component design also allows field personnel to attach various auger head styles appropriate for the soil type and conditions. Some typical auger head types and their recommended applications are listed below:

· Standard Bucket—The standard bucket auger head is a steel cylinder with cutting bits on the bottom and an arched brace on the top that attaches to the extension rod. The standard bucket auger is designed for general soils and retains the soil cuttings within the cylinder until removed from the borehole and emptied by field personnel. 
· Mud—The mud auger head is similar to the standard bucket auger except that it has openings cut in the side of the cylinder for easier removal of heavy, wet soil and clay rich samples. 
· Sand—The sand auger head is also similar to the standard bucket auger but the bits are designed to better hold dry and sandy soils while the auger is being removed from the borehole. 
· Planer—A planer auger has bits that are nearly flush with the auger head. This head is not intended to advancing the borehole but is used to smooth the bottom and remove loose soil and debris left by the cutting heads. 
· Gouge—Gouge augers have a half-cylindrical body designed for creating relatively undisturbed soils cores within the borehole. 
· Screw—The screw-type auger head is similar to a typical auger-type drill bit. It does not have a cylinder for retaining cuttings or samples, and is intended primarily for creating small diameter holes. 
· Dutch—The Dutch auger head also is used for advancing holes without recovering samples or cuttings. It is designed as a cutting head for advancing boreholes through wet, boggy soil and fibrous or heavily rooted soil. 
Soil samples for geotechnical analyses should not be collected directly from a hand auger because the samples are disturbed. Hand auger samples for chemical analyses should be used with caution because the samples are generally disturbed and loss of VOCs may have occurred. Also, cross contamination of the sample may occur while inserting and removing the hand auger from the borehole. Samples for detailed chemical or geotechnical analyses should be taken with a sampling tool such as a drive sampler applied at the desired depth. For component hand augers, these types of sampling devices can be substituted for the auger head once the borehole has been advanced to the desired depth. The sampler can then be pushed or pounded into the undisturbed soil at the bottom of the borehole. However, the upper portion of the recovered sample should be discarded because it may be disturbed from the bit of the auger head or may contain debris that has fallen from the wall of the borehole. Samples for lithologic logging purposes may be taken directly from the hand auger.

As with traditional drilling and sampling, buried and overhead utilities must be located and appropriate separation distances observed prior to advancing a borehole with a hand auger. 
Applications:

· Shallow soil investigations

· Soil samples

· Water-bearing zone identification

· Locations inaccessible by conventional drill rigs

Limitations:
· Limited to very shallow depths

· Unable to penetrate dense or rocky soil

· Borehole stability difficult to maintain

· Labor intensive
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