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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

1.1 Purpose and Applicability
This Standard Operating Procedure (SOP) describes the methods available for collecting subsurface soil samples using commercially available hydraulic push/percussion (Geoprobe™ Systems or other similar vendor) soil probing equipment. Subsurface soil samples may be obtained using this system for purposes of determining subsurface soil conditions and for obtaining soil samples for physical and/or chemical evaluation. The purpose of this SOP is to provide a description of a specific method or procedure to be used in the collection of subsurface soil samples using the hydraulic push/percussion method.  Subsurface soil is defined as unconsolidated material which may consist of one or a mixture of the following materials: sand, gravel, silt, clay, peat (or other organic soils), and fill material. Subsurface soil sampling, conducted in accordance with this SOP will promote consistency in sampling and provide a basis for sample representativeness.
This SOP covers subsurface soil sampling using Geoprobe™ Systems equipment; specifically, the Macro-Core Soil Sampler and the Large Bore Sampler. Use of this sampling equipment requires use of the Geoprobe™ hydraulically-powered percussion/probing machine.  Geoprobe™ sampling is usually performed by subcontractors, although rental equipment is available for use by trained operators.
The Geoprobe™ sampling methods covered in this SOP are applicable to unconsolidated soil/fill materials and to a maximum depth of approximately 50 feet. Sampling depths are greatly dependent upon soil density as the hydraulically-powered probing unit has power limitations.  Sample recovery is also somewhat dependent on grain size as very coarse gravel, cobbles, and boulders will occasionally cause premature refusal of the sampler. It is generally preferable to have some prior knowledge of site soil conditions if sampling activities are proposed where equipment limitations may become a factor.
1.2 General Principles
Soil sampling using the Geoprobe™ System requires use of the hydraulically-powered percussion/probing machine and either the Macro-Core Soil Sampler or the Large Bore Sampler soil sampling devices. The percussion/probing machine is typically mounted onto the bed of a pickup truck, van or all terrain vehicle (ATV) so that a stable working platform is established. The percussion/probing machine, through its hydraulic operation, pushes and hammers the soil sampling equipment vertically into the ground within the targeted sampling interval. The soil sampler is then extracted from the ground to recover the sample.
The Macro-Core Sampler (Figure 1) consists of a 45-inch long by 1.5-inch diameter open-ended steel sampling tool with liners made of clear plastic (cellulose acetate butyrate), stainless steel, or Teflon. The tool is designed for use in a continuous sampling capacity in an open borehole up to depths of approximately 24 feet. The borehole walls are required to stay open in order to collect a sample from the next depth interval. Once the sampling tool is removed from the ground, the inserted liner containing the soil sample is removed from the tool. The soil sample is then cut from or extracted from the liner. This sampling tool is most often used for soil profiling and collection of larger volume soil samples (1,300 ml).
The Large Bore Sampler (Figure 2) consists of a 22-inch long by a slightly over 1-inch diameter steel sampling tool and may be used for sampling to depths of approximately 30 feet. Various liner types are available for use with this sampler, and include: plastic, brass, stainless steel, and Teflon. The metal liners are available in segmented 6-inch lengths. The sampler is designed for discrete interval sampling and is not affected significantly by borehole wall collapse. This sampler is similar to a piston sampler where a retractable drive (piston) point is withdrawn when the targeted sampling interval is achieved and the soil sample enters the sampler. Once the sampler is removed from the ground, the inserted liner containing the soil sample is extracted from the sampler and the soil sample is then cut from or extracted from the liner. The segmented liner materials and discrete interval sampling capability gives this device greater suitability for collection of smaller volume soil samples (320 ml).
1.3 Quality Assurance Planning Considerations
Sampling personnel will follow specific quality assurance guidelines as outlined in the site-specific Quality Assurance Project Plan (QAPP). The QAPP details the quality assurance requirements which will allow for collection of representative samples from representative sampling points. Quality assurance requirements outlined in the QAPP typically suggest the collection of a sufficient quantity of field duplicate, field blank, and other samples.
1.4 Health and Safety Considerations
The health and safety considerations for the site, including both potential physical and chemical hazards, are addressed in the site-specific Health and Safety Plan (HASP). All field activities will be conducted in conformance to this HASP.
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Figure 1. Soil Sampling Tools – Macro-Core Sampler - Parts
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Figure 2. Soil Sampling Tools – Probe Drive System/Large Bore

As part of the health and safety procedures all boring locations will be cleared for underground utilities by notifying the appropriate notification agency (i.e. Dig Alert, Underground Service Alert [USA], etc.) prior to any intrusive activities occurring.  In addition, a geophysical survey of each boring location may be performed by a third party geophysical company.  After all sampling locations have been cleared by the above procedures, a hand auger or air-knife, will be used to advance the borehole for the first eight (8) feet to confirm no underground utilities are present.
If the soil sampling occurs at a facility that issues internal “dig permits”, these will be obtained prior to any other permits being obtained or notifications being issued.

2.0 RESPONSIBILITIES
2.1 Project Manager or Task Leader
The Project Manger or Task Leader (a qualified Nevada C.E.M.) will select the site-specific drilling methods, with input from the Site Hydrogeologist and Field Team Leader and will maintain close supervision of the activities and progress.
2.2 Site Hydrogeologist
The Site Hydrogeologist selects site-specific drilling options and assists in the preparation f technical provisions of drilling procedures and details.
2.3 Field Team Leader
The Field Team Leader implements the selected drilling program and assists in the selection of drilling methods.
2.4 Project Geologist/Sampling Engineer
It will be the responsibility of the project geologist/sampling engineer to conduct subsurface soil sampling in a manner which is consistent with this SOP. The project geologist/sampling engineer will observe all activities pertaining to subsurface soil sampling to ensure that the SOP is followed, and to record all pertinent data onto a boring log (Attachment 1). It is also the project geologist/sampling engineer's responsibility to indicate the specific targeted sampling depth or sampling interval to the drilling subcontractor. The project geologist/sampling engineer is also responsible for the collection of representative environmental or stratigraphic characterization samples once the sampling device has been retrieved and opened. Additional sample collection responsibilities include labeling, handling, and storage of samples until further chain-of-custody procedures are implemented.
2.5 Drilling Subcontractor
It will be the responsibility of the drilling subcontractor to provide the necessary Geoprobe™ equipment for obtaining subsurface soil samples. This generally includes the truck or ATV-mounted percussion/probing machine and one or more Macro-Core and Large Bore samplers in good operating condition, appropriate liners, and other necessary equipment for borehole preparation and sampling. It is the drilling subcontractor's responsibility to provide and maintain their own boring logs if desired. Equipment decontamination materials will also be provided by the subcontractor and will meet project specifications.
3.0 RESPONSIBILITIES
In addition to those materials provided by the subcontractor, the project geologist/sampling engineer will require:
· Project Sampling Plan, QAPP, and HASP

· Boring Logs

· Teaspoon or spatula

· Sample kit (bottles, labels, custody records and tape, cooler)

· Sample collection pan

· Folding rule or tape measure

· Utility knife

· Equipment decontamination materials (as required by QAPP)

· Health and safety equipment (as required by HASP)

· Field project notebook/pen

All sampling equipment which comes in direct contact with environmental samples during the sample collection process should be constructed of stainless steel, Teflon, or glass, unless specified otherwise in the Project Sampling Plan or QAPP.
4.0 METHOD
The following sections describe the procedures to be used for collection of soil samples using the Macro-Core Sampler and the Large Bore Sampler.
4.1 General Method Description
Geoprobe™ soil sampling methods generally involve collection of soil samples by driving the sampling tool directly into the ground using the percussion/probing machine. Both the Macro-Core and Large Bore soil samplers consist of metal tubes of seamless construction which can not be split apart like split-spoons. Liner/sleeve inserts are required in order to extract an intact soil core/sample from the sampling device.
Both sampling devices operate by being directly pushed/hammered into the ground by the percussion/probing machine. The borehole is created as the sampling device is advanced downward.
The Macro-Core Sampler collects samples continuously and requires that an open borehole be maintained for efficient sample recovery. The Large Bore Sampler contains a piston tip/drive point which allows for advancing the sampler to a designated depth for discrete interval sampling. The piston tip is retracted when the desired sampling interval is reached. When the soil sampling device is retrieved from the borehole, the drive head, cutting shoe and/or piston assembly is removed, and the liner insert with sample is removed from the sampling device. The project geologist/sampling engineer is then given access to the sample for whatever purpose is required.
Table 1 summarizes the construction characteristics and sampling attributes of each type of sampler. The appropriate type of sampler should be selected based on project-specific sampling requirements.
	Table 1. Geoprobe Systems Soil Sampler Characteristics

	Sampler
Type
	Length

(in.)
	Diameter

(in.)
	Volume

(ml)
	Sleeve

Liner Type
	Suitability1

	
	
	
	
	
	Soil

Logging
	Physical

Testing
	Chemical-
Inorganics
	Chemical-

Organics

	Macro-Core
	45
	1.5
	1,300
	Acetate

Stainless Steel

Teflon
	A

B

A
	A

A

A
	A

B

A
	B

A

A

	Large Bore
	22
	1.06
	320
	Acetate

Brass

Stainless Steel

Teflon
	A

B

B

A
	A

A

A

A
	A

B

B

A
	B

B

A

A

	1
A - Preferred suitability

B - Acceptable suitability


4.2 Equipment Decontamination
Each sampling device must be decontaminated prior to its initial use and following collection of each soil sample, especially if sampling for analytical testing purposes is conducted. If sampling for soil logging only is conducted, thorough sampler decontamination between samples may not be necessary although sufficient cleansing is necessary for the sampler to operate properly. However, equipment will be steam cleaned between sample locations. Site-specific requirements for equipment decontamination are detailed in the Project Sampling Plan and the QAPP.
4.3 Sampling Procedures - Macro-Core Sampler
(Note: These procedures are excerpted from Geoprobe™ Systems literature. This SOP assumes that the subcontractor will perform sampling; therefore, detailed procedures regarding sample acquisition are not provided.)
4.3.1 Sampler Preparation
· Decontaminate the sampler parts (cutting shoe, sample tube, liners) before assembly.

· Assemble the sampler by first placing the liner over the inside end of the cutting shoe, then inserting the liner/shoe assembly into the sample tube, and then finally threading the cutting shoe into the sample tube. 

· Tighten the cutting shoe with the shoe wrench.

· Thread the sampler onto the drive head.

4.3.2 Sampling
· Using the percussion/probing machine, drive the sampler into the ground until the drive head reaches the ground surface.
· For deeper samples, the borehole walls must remain stable. The cutting shoe is designed with a tapered surface to limit sidewall scraping. Add additional probe rods until the sampler reaches the targeted sample interval, and then drive the sampler through the desired sample interval.
· Use the machine hydraulics to pull the sampler from the borehole.
4.3.3 Sample Recovery
· Once the sampler has been removed from the borehole, the sampler must be unthreaded from the drive head, the cutting shoe unthreaded from the sampler, and the liner/shoe assembly removed from the sample tube.
· Disconnect the cutting shoe from the liner which contains the soil sample.
· The recovered soil sample may now be viewed, logged, and extracted from the liner for analysis (refer to Section 4.5 for sample containment procedures).
4.4 Sampling Procedures - Large Bore Sampler
(Note: These procedures are excerpted from Geoprobe™ Systems literature. This SOP assumes that the subcontractor will perform sampling; therefore, detailed procedures regarding sample acquisition are not provided.)
4.4.1 Sampler Preparation
· Decontaminate the sampler parts (cutting shoe, piston rod/tip, sample tube, liners) before assembly.
· Assemble the sampler by first placing the liner on the cutting shoe, then threading the liner/shoe assembly into the sample tube, then connecting the piston tip to the piston rod, and then finally inserting the piston tip/rod assembly into the sample tube. Tighten the cutting shoe with the shoe wrench.
· Thread the sampler onto the drive head. Thread the stop-pin onto the drive head (stop-pin holds the piston tip/rod in place while driving the sampler to the desired sample interval).
4.4.2 Sampling
· Using the percussion/probing machine, drive the sampler into the ground until the upper portion of the targeted sampling interval is achieved.
· Unthread and remove the stop-pin from the drive head using extension rods. This will activate the piston tip/rod.
· Drive the sampler through the targeted sampling interval to collect the sample. The piston tip/rod will retract as the sample enters the sample tube.
· Use the machine hydraulics to pull the sampler from the ground.
4.4.3 Sample Recovery
· Once the sampler has been removed from the ground, the sampler must be unthreaded from the drive head, then the cutting shoe unthreaded from the sample tube, and the liner/shoe assembly removed from the sample tube.
· Disconnect the cutting shoe from the liner which contains the soil sample. The recovered soil sample may now be viewed, logged, and extracted from the liner for analysis (refer to Section 4.5 for sample containment procedures).
4.5 Sample Containment
The following sections provide a general description of sample handling after removal from the samplers/sleeves.  The Project Sampling Plan and QAPP should be consulted and followed for the site-specific sampling handling procedures and requirements.
4.5.1 General
· The soil sample can be removed from the liner following viewing and/or logging. Non-segmented acetate or Teflon liners should be cut with a utility knife into approximate 6-inch lengths to facilitate sample extraction or to isolate specific sample zones targeted for analysis. Segmented metal liners can be manually separated.
· Once the liner has been separated, the soil sample may be extracted from the individual liner segments with a spoon or spatula. Except for volatile organic samples (see below), the soil sample should be placed into a sample collection pan and homogenized, then placed directly into the required sample container.
· Once filled, the sample container should be properly capped, cleaned and labeled and placed in a cooler, per the QAPP. Sample chain-of-custody and preservation procedures should then be initiated.
· Perform equipment decontamination following containment of the sample.
4.5.2 Volatile Organic Samples
· Use of Teflon liners is preferred when sampling for analysis of volatile organic compounds (VOC) because these liners are more inert. In order to limit the potential for loss of volatiles, the soil sample should be removed from the liner as soon as possible after sample recovery. VOC soil samples should be selected from a central point within the liner unless another specific sample zone has been targeted. The liner should be cut with a knife and the sample immediately extracted and containerized. Clean and label the container and place it into a cooler immediately. Residual sample may then be used to fill other sample or logging requirements.
5.0 QUALITY CONTROL
Quality control requirements are dependent on project-specific sampling objectives. The site-specific QAPP will provide requirements for equipment decontamination (frequency and materials), sample preservation and holding times, sample container types, sample packaging and shipment, as well as requirements for the collection of various quality assurance samples such as trip blanks, field blanks, equipment blanks, and field duplicate samples.
6.0 DOCUMENTATION
Various forms are required to ensure that adequate documentation is made of sample collection activities. These forms include:
· Boring logs

· Field log books

· Sample collection records (optional)

· Chain-of-custody records

· Shipping labels

Boring logs (Attachment 1) will provide visual and descriptive information for each sample collected and are the most critical form of documentation generated during a soil sampling program. The field log book is kept as a general log of activities and should not be used in place of the boring log. Occasionally, sample collection records are used to supplement boring logs, especially for environmental samples which have been collected for laboratory analysis. Chain-of-custody forms are transmitted with the samples to the laboratory for sample tracking purposes. Shipping labels are required if sample coolers are to be transported to the laboratory by a third party (courier service). Original copies of these records will be maintained in the appropriate project files.
7.0 REFERENCES
Geoprobe™ Systems, August 1993, "1993-94 Equipment and Tools Catalog".
Attachment 1
example BORING/lithologic log form
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