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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. The samples must not be contaminated by drilling fluids or by the sampling procedures. 
This guideline provides a description of the principles of operation, applicability, and implementability of standard split spoon sampling methods used during remedial investigations. The purpose of this document is to aid in the sampling of soils using split spoon technique when appropriate for site specific conditions. It is intended to be used by the project manager, project engineer, field team leader, and site geologist to develop an understanding of the 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

Blow Counts: Number of hammer blows needed to advance a split spoon sampler. Blow counts are usually counted in 6‑inch increments. 
VOCs: Volatile organic compounds. 
3.0 RESPONSIBILITIES

The Project Manager selects site specific soil sampling methods with input from the field team leader and site geologist. Supervises activities and progress of work. 
The Site Geologist (a qualified Nevada Certified Environmental Manager [C.E.M.]) selects site specific drilling/sampling options. Helps prepare technical provisions for drilling. 
The Field Team Leader (a qualified Nevada C.E.M.) implements selected drilling program. Aids in the selection of drilling methods and preparation of subcontracts. 
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 samples, representative samples, "undisturbed" samples, and composite samples. 
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 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 Split‑Spoon Samplers
Split‑spoon samplers are the most commonly used sampler for monitoring and geotechnical work and can be applied to a variety of drilling methods. Split‑spoon samplers are usually made out of steel or stainless steel. They are tubular in shape and are split longitudinally into two semi‑cylindrical halves. They may be lined or unlined. Typical split spoons are shown in 
Figure 1.
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Figure 1. Typical Split Spoons
Liners are made of brass, aluminum, stainless steel, or various synthetic materials. Split‑spoon samplers are generally available in 2‑, 2.5‑, 3‑, 3.5‑, and 4‑inch outside diameters (OD). Lengths range between 12 and 60 inches. The 18‑inch long sampler is the most commonly used. Three 6‑inch liners are commonly used with this sampler. Sixty‑inch samplers are commonly used when continuous coring is necessary. 
Driving (hammering) is the most common method of obtaining split‑spoon samples up to 2.5 feet in length. For most sampling a 140‑pound hammer is used. The hammer may either be at the ground surface or in‑hole. A standard penetration test should be conducted in accordance with American Society for Testing and Materials (ASTM) D1586. Samples are collected from the split‑spoon sampler by driving the sampler into undisturbed material beneath the bottom of the casing or borehole with a weighted hammer. The number of blow counts per 6‑inch increment of total drive are recorded. An estimate of the density and consistency of the subsurface soils can be made from the relationships among the hammer weight, drop, and number of blows required to advance the split spoon in 6‑inch increments. 
If the sampler cannot be advanced 6 inches with a reasonable number of blows (usually about 50), then sampler refusal occurs and the sampling effort at that particular interval is terminated. If "auger refusal" has not occurred, the hole is advanced to the next sampling interval where another attempt at sample retrieval is made. 
After the split-spoon sampler is retrieved from the borehole, it is opened and the soil in the sampler tip and sampler is screened in place for the presence of VOCs using an organic vapor detector. The soil in the sampler will then be inspected for obvious signs of contamination and for classification. If an adequate volume of sample has not been retrieved, additional sample shall be collected from a second sampler from the interval immediately below the preceding interval. 
If VOCs are to be analyzed, the sample is to be immediately transferred into the appropriate sampling jars upon retrieval of the split spoon from the borehole. Following sample description the contents of the samples for non‑VOC analyses shall be emptied into a stainless steel bowl and the sample shall be thoroughly blended before transfer into the sample jars. Care shall be taken to ensure that the sample collected is representative of the sample interval, and not slough material. All slough material shall be discarded. A representative sample shall be retained in an archive box.
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