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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. SOP-1, “Drilling Methods,” contains specific procedures regarding drilling and sampling. 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 grab soil sampling methods used during remedial investigations. The purpose of this document is to aid in the selection of soil sampling methods 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

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 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 drilling and sampling options and helps prepare 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 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. Each of these basic types of sampling approaches is discussed in the following sections. 
4.1.1 Bulk Samples

Bulk samples are generally a shovelful or trowelful of material taken from drill cuttings. There is usually significant uncertainty regarding which interval the drill 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. This type of sampling is often used to discern an average representation of a certain interval and is moderately accurate.

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. This type of sampling is highly accurate. 

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. Metals samples are often dried and sieved after homogenization before placement into the sample container. (See U.S. Environmental Protection Agency [USEPA] Soil Sampling Guidance EPA/540/R-96/018 for composite sampling procedures for specific metals.)

4.2 Grab Sampling Methods
An element in the design of an effective sampling strategy is the selection of appropriate sample types. Based on the desired analytical objectives of the sampling, analytical considerations, and available resources (for sampling and analysis), two basic types of samples—grab and composite—are commonly collected.

· Grab—a sample taken from a particular location. Most common type of sample collected. Useful in determining discrete spatial variability when multiple samples are collected.

· Composite— a number of samples that are individually collected and combined into a single sample for subsequent analysis. Used where average or normalized concentration estimates of a waste stream's or area's constituent are desired.

Chapter 9 of USEPA SW-846 has detailed procedures for determining the type technique for sampling waste streams. The sampling procedures are determined based on the physical characteristics of the site and matrix.

4.2.1 Sampling Equipment Selection

There are many different types of equipment used for sample collection. Seven of the most common types are composite liquid waste sampler (Coliwasa), weighted bottle, dipper, thief, trier, auger, scoops and shovels. In order to reduce the possibility of cross contamination of samples, the appropriate decontamination procedure for each type of equipment must be followed. Listed below are the uses for these types of equipment:

· Coliwasa is used to sample free-flowing liquids and slurries contained in drums, shallow tanks, pits or similar containers. It is especially useful for wastes with several immiscible liquid phases. Coliwasa is used for composite sampling.

· Weighted bottles are used to sample liquids and free-flowing slurries.

· Dippers are used to sample liquids and free-flowing slurries.

· Thiefs are used to sample dry granules or powdered wastes whose particle diameter is less than one-third the width of the slots.

· Triers are used to sample moist or sticky solids with a particle size less than one-half the diameter of the trier.

· Augers are used to sample hard or packed solid wastes.

· Scoops and shovels are used to sample granular or powdered materials in bins and shallow containers.

Selection of the type of equipment used will be based on 1) limiting the possibility of cross contamination, 2) assuring comparability, 3) obtaining adequate sample volume, 4) ease of use, 5) limiting the degree of hazard during sample collection, and 6) limiting the cost of sample collection. A more detailed description of each type of equipment is presented in Chapter 9 of USEPA SW-846.
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