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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

In 1997, the U.S. Environmental Protection Agency (USEPA) issued Update III to SW-846, “Test Methods for Evaluating Solid Waste.” As part of this update, Method 5035, “Closed –System Purge-and-Trap and Extraction for Volatile Organics in Soil and Waste Samples,” was issued, necessitating the update of field collection procedures for VOC analyses. This method is recognized for use in Resource Conservation and Recovery Act (RCRA) compliance testing, and Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) or “Superfund” sites.

Traditionally, soils and other samples have been collected and analyzed for volatile organic compounds (VOCs) predominantly using the "low-level" (0.5 – 200 (g/Kg) method described in SW-846 Method 5030 or 5030A (Update I). The physical disruption of the native soil structure that resulted during soil sampling exposed VOCs to open atmospheric conditions, giving rise to high analyte losses. The samples were transported and stored without any preservative measures other than to cool to 4 degrees Celsius prior to being opened for subsampling in preparation for heated purge-and-trap analyses by gas chromatography (GC) or GC/mass spectrometry (MS). Because storage temperature does not necessarily prevent biological degradation of aromatic VOCs, additional losses may have resulted for these and other compounds (USACE, 1998; USEPA, 1998). 
To exacerbate matters, the sample handling procedures performed at the laboratory gave rise to additional VOC losses. For high-level (>200 µg/Kg) concentration samples analyzed using Method 5030 or 5030A, the laboratory could alternatively extract the samples with methanol, and subsequently analyze aliquots of methanol extracts after aqueous dilution, using the purge-and-trap procedure for aqueous samples. Methanol is an excellent preservative of VOCs; however, high VOC losses occurred because methanol was not added in the field at the time of collection (USACE, 1998; USEPA, 1998).

In accordance with Method 5035, the new "low-level" method for analyzing VOCs is performed by vapor partitioning using heated purge-and-trap; the "high-level" method is performed using methanol extraction. From an analytical perspective, the low-level method is still a direct analysis method by vapor partitioning and the high-level method still involves solvent extraction followed by a vapor-partitioning analysis technique. The revised methods predominantly differ with respect to the manner in which solid samples are collected and prepared for analysis.

The USEPA has provided two protocols for implementation of SW-846 Method 5035 to improve the integrity of soil samples to be analyzed for VOCs from collection through transportation to analysis. Protocol 1 employs EnCore™ samplers with no field weighing or preservation. Protocol 2 requires field weighing and several alternatives for field preservation, including methanol and sodium bisulfate. This Standard Operating Procedure (SOP) covers field sampling procedures associated with implementation of Protocol 1. 

EnCore( sample containers require less sample volume than capped sleeves or jars, require no field preservation, and minimize biodegradation and escape of VOCs. Use of the EnCore( samplers avoids Department of Transportation (DOT) shipment issues and personnel exposure hazards related to the preservatives. It also reduces the potential for error introduction by contamination or imprecise weighing in the field.

This guideline provides a description of the principles of operation, applicability, and implementability of soil sampling using EnCore( sampling tools. The purpose of this document is to aid in determining whether EnCore( is appropriate for a given project and, if so, how best to implement it. It is intended to guide the project manager (PM), project engineer (PE), field team leader (FTL), site geologist and/or rig geologist in planning field work to meet project goals and in making field decisions.

2.0 DEFINITIONS

EnCore( sampler: A disposable plastic soil coring device used for sampling, temporary storage, and shipment of soil samples for volatiles analyses (Figure 1a, 1b).
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Figure 1a.
Figure 1b.


Schematic Drawing, EnCore™ Sampler
EnCore™ Samplers, 5-gram and 25-gram
EnCore( T-handle: A stainless steel handle that grips the core body of an EnCore sampler so it can be pushed into and filled with minimally disturbed soil (Figure 2).
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Figure 2a.
Figure 2b.

  Schematic Drawing, EnCore™ T-Handle
EnCore™ T-Handle
Representative samples: Samples that represent all constituents at a certain depth interval. They do not represent undisturbed conditions. They are collected with a drive or push tube and/or an EnCore sampler. 

TPH-gas: Total petroleum hydrocarbons as gasoline.

VOCs: Volatile organic compounds. 
3.0 RESPONSIBILITIES

Project Manager or Task Leader (a qualified Nevada Certified Environmental Manager [C.E.M.]): Selects site specific soil sampling methods with input from the Field Team Leader and site geologist. Maintains close supervision of activities and progress of work. 
Site Geologist: Selects site specific drilling/sampling options. Helps prepare technical provisions for drilling.

Field Team Leader: Implements selected drilling program. Aids in the selection of drilling methods.

Rig Geologist: Supervises and/or performs actual sampling procedures.

4.0 BACKGROUND AND RATIONALE

To minimize VOC losses, the sample collection and preparation procedures were dramatically modified for both low-level and high-level methods. Using Protocol 2 (field preservation), field personnel transfer samples immediately from the sampling tool into pre-weighed vials containing chemical preservatives (e.g., sodium bisulfate solution or methanol). The vials are weighed in the field before use and are subsequently re-weighed after the sample aliquots are added to obtain the net sample weights. Alternatively, to avoid weighing and preserving the samples in the field, samples for both the low-level and high-level methods may be collected and subsequently stored at 4(C without chemical preservation, for a maximum of 48 hours, using the EnCore™ sampler. 
Experiments with several different soil types, several time and temperature combinations, and several volatile analytes have led to the following generalizations: 1) VOC concentrations decrease over time after sample collection, 2) freezing (-12( C) soil samples improves accuracy, and 3) variations in compound stability are more dependent on soil type and analytes than on storage conditions and time. If proper guidelines are followed, analytical results of samples collected in EnCore( samplers closely resemble those of samples preserved in the field. These experiments showed VOCs remain stable for up to 14 days when frozen to -12(C in EnCore( samplers. However, Method 5035 specifies a maximum 48-hour holding time between collection and extraction.

Additionally, samples of calcareous soils that effervesce on contact with sodium bisulfate preservation solution must be collected in a device such as the EnCore™ sampler. Disadvantages to the field preservation protocol include the DOT shipping regulations governing the preservatives, as well as the health and safety hazards these chemicals pose to field staff. Also, making sure sample containers are appropriately preserved, labeled, dry, and clean for weighing twice provides many opportunities for error introduction in the field. Acid preservatives will react with any carbonates in soil, rendering volatiles analyses results inaccurate. Field preservation also presents more opportunities for ambient air contamination. Protocol 2 (EnCore™ sampling) costs to ship preservatives and to provide staff familiar with laboratory procedures for the increased field time (up to 50%) required for weighing and preservation are significantly greater than the costs of the EnCore( samplers and T-handles.

5.0 APPLICABILITY

EnCore™ samplers may be used to collect subsurface soil samples during drilling, trenching, and excavating, as well as to collect surface soil samples. The following factors should be considered when planning field work and assessing the applicability of this SOP.

5.1 Analyses
If the project includes any volatiles analysis of soil, using EnCore( samplers may be appropriate. Analyses appropriate for EnCore( samplers include VOCs and total petroleum hydrocarbons as gasoline (TPH-gas). For consistency, if both of these analyses are required, aliquots for each should be handled as similarly as possible. Also, if no other analyses are required, a separate aliquot must be collected for percent moisture analysis.

5.2 Soil Type
Soils should be predominantly medium-grained sand or finer in order to properly fill the EnCore( samplers and to allow for a tight seal with no headspace. Gravelly soils, very coarse sands and soils with high organic content or peat will not properly fill the EnCore( samplers and will prevent the caps from sealing tightly.

5.3 Sample Volume Requirements
Different laboratories have different soil volume requirements, which also vary according to detection limits set for the project and the analyses required. Coordinate with the laboratory early in the project to make sure enough EnCore( samplers of the appropriate sizes are obtained and that volume requirements will not result in a single sample interval that is too long to meet project objectives. Depending on lithology, one to three 5-gram samplers can be filled from a single 6-inch-long sleeve within a time frame that will reasonably limit escape of VOCs. 
5.4 Sampling Method
If soil samples are to be collected during drilling, drill cuttings should not be used for laboratory analysis. In situ conditions should be disrupted as little as possible before filling the EnCore( sampler. Diameters of sleeves used in split-spoon or other down-hole sampling tools should be sig​nificantly larger than those of the selected EnCore( samplers (5-gram and 25-gram). For example, a 25-gram EnCore( sampler would be difficult to insert into a 1-inch-diameter sleeve.

If samples are to be collected from the bucket of an excavator, coordination with its operator is necessary. Minimize the time that elapses between bringing the bucket to the surface and filling the EnCore( samplers from it.

If samples are to be collected directly from the ground surface, remove the uppermost soil with a knife until undisturbed soil is exposed, then quickly collect the sample.

5.5 Field Time Staffing and Scheduling
If both VOCs and TPH-gas analyses are required, the laboratory may require up to six EnCore( samplers to be filled per sample. Filling six samplers can take 15 to 30 minutes, depending on the lithology. Labeling and packing the EnCore TM samplers is also very time consuming. If samples are to be collected at five-foot intervals during drilling, for example, two people are recommended to handle sample collection and management in the field.

In all cases, but especially if samples are to be collected from the bucket of an excavator, EnCore( samplers should be filled as quickly as possible to minimize volatilization. Careful coordination with the laboratory, especially near weekends and holidays, is necessary to ensure that samples are extracted within 48 hours of their collection.

6.0 PROCEDURES

6.1 Preparation
The following equipment should be assembled in advance of field work.

· Photoionization detector (PID) (Note: see SOP-39 for additional information on PID principles and procedures.)
· Table

· Teflon( sheets

· Sleeves and caps (if drilling) or jars

· Nitrile gloves

· Safety glasses

· Ice and ice chest

· Sealable plastic bags

· Indelible marking pens

· Sample labels

· EnCore( samplers

· EnCore( T-handle

· Paper towels

Set aside the appropriate number and sizes of EnCore( samplers and other containers required for each planned sample in advance to make sure all aliquots are collected. Put them on ice. If possible, complete the small sample labels (attached by perforated paper to the EnCore( sampler pouches) with the appropriate sample numbers in advance, to minimize delays and confusion during drilling and sampling. Other labels, such as those to be affixed to the sample pouches, should also be completed as fully as possible in advance. Generic labels already attached to the pouches can be used if necessary.

Plan to do all paperwork during periods when soil to be sampled is not exposed to ambient air. Lithologic logging should be done after samples are collected, labeled, and packed in ice, for a given interval.
6.2 Sample Collection
Attach an EnCore( sampler (either size) to the T-handle, first making sure the plunger can move freely inside the coring body, then placing the plunger bottom flush with the open end of the coring body. Insert the plunger end of the sampler into the open end of the T-handle, depressing its locking lever and aligning the locking pins with the slots on the coring body. Release the lever and rotate the coring body to lock the pins in the slots. Make sure the T-handle and sampler are locked together (Figure 3). Check the O-ring inside the sampler’s cap. If it is displaced, the cap is defective and another cap must be used. Keep the cap within reach in a clean, dry area.
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Figure 3.

T-Handle and Sampler in Locked Position

As soon as the split-spoon sampler, or other down-hole sampling tool, is withdrawn from the borehole, open it and quickly select the interval to be sampled. Collect aliquots for VOCs first, then TPH-gas, if required. Aliquots for volatiles analyses should be collected before those for any non-volatiles analyses.

To collect soil from a sleeve, place the sleeve upright with a Teflon( sheet between it and the table. If more than a few seconds have elapsed since the sleeve was exposed to ambient air, scrape the uppermost soil out of the sleeve with a knife and discard it. Press the coring body, with the T-handle upward, into freshly exposed (but minimally disturbed) soil inside the sleeve (Figure 4a). Depending on the lithology of the soil being sampled, a few hundred pounds of pressure and several minutes may be required to fill the sampler. As the sampler is pushed into the soil, the soil pushes the plunger upward. The O-ring on the plunger rod will align with the center of the appropriate viewing hole on the T-handle when the sampler is full (Figure 1a, Figure 4b). If the sampler is the 5-gram size, the center of the lower viewing hole (T-handle upward, coring body down) is the full level. The center of the upper viewing hole represents the full level for the 25-gram sampler.
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Figure 4a. 
Figure 4b.


Inserting EnCore™ Sampler into Soil
Soil Core
To collect soil from a bucket, select the least-disturbed looking soil in the bucket, and push the sampler into it, following the same procedures as above.

To collect soil directly from the ground surface, remove the uppermost soil with a knife to expose undisturbed soil, then follow the same procedures as above.

Also, place some of the soil from each sampled interval into a plastic bag and seal it, leaving little head space. Make a small opening in the bag and insert the PID. Record the reading with the corresponding sample information on the chain-of-custody form.

6.3 Sampler Capping
When the sampler is full, pull the T-handle to withdraw the sampler from the sleeve and quickly remove excess soil from the end and outside of the coring body with a clean, dry paper towel. Cap the sampler, while it is still attached to the T-handle, by sliding the cap’s locking arms through the flat areas of the sampler’s ridges (Figure 5a). Then twist the cap so the grooves in the locking arms grip the ridges.
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Figure 5a. 
Figure 5b.


Sample Capping Procedure
Capped Sampler
Capping the sampler properly is important to ensure a tight seal to prevent escape of VOCs, but it is often difficult to fit the caps correctly onto the samplers. To make this easier, before capping, make sure the surface of the sampled soil is flat and does not extend beyond the open end of the sampler. Also, make sure the outside of the open edge of the coring body is clean. If, after these measures are taken, the cap is still uneven, firmly strike the table with the capped end of the sampler until the grooves on both locking arms are completely over the ridges. Depress the locking lever on the T-handle and rotate it slightly to release the sampler (Figure 5b).
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Figure 6. 
Sample Correctly Capped and Incorrectly Capped
6.4 Sampler Locking
Slide the extended plunger rod through the holes in one arm of the T-handle until the wings of the plunger rod fit into the holes. Use the T-handle as a wrench to rotate the extended plunger rod until its wings rest firmly against the tabs. This keeps the plunger from pushing the soil against the cap during storage and shipment.

To continue sampling, expose a fresh soil surface on either end of the same or an adjacent sleeve, and repeat the procedure above, until all required aliquots for that sample are obtained. If aliquots for other analyses are required, either cap unused sleeves or fill other sample containers as appropriate. If no other analyses are planned, collect an aliquot for percent moisture analysis.

6.5 Labeling
Tear the completed small sample label from the mylar pouch along the perforations, and attach it to the cap of the sampler. Place the labeled sampler inside the pouch and seal it. Attach a completed sample label to the outside of the pouch, making sure the labels correspond to each other. Make sure the pouch is sealed.

6.6 Quality Control Samples
Duplicate samples, usually collected at a rate of one per 10 normal environmental samples, require a second set of EnCore( samplers to be filled. For example, if a normal sample requires one 25-gram and two 5-gram samplers for VOCs, and one 25-gram and two 5-gram samplers for TPH-gas, then its duplicate will also require four 5-gram and two 25-gram samplers to be filled. Every attempt should be made to fill these samplers from a co-located soil interval.

Matrix spike/matrix spike duplicate (MS/MSD) samples, usually collected at a rate of one per 20 normal environmental samples, will require triple volume. The above-described sample would require filling 12 5-gram and six 25-gram samplers, if it were an MS/MSD sample. Again, all of these samplers should be filled from soil intervals as close together as possible.

Other quality control samples, including trip blanks, ambient blanks, and equipment blanks, may be applicable and should be collected as called for in the project’s Quality Assurance Program Plan.

6.7 Packing and Shipping
To avoid confusion, keep all filled, capped, locked, and labeled EnCore( samplers (in their respective sealed pouches) for an individual sample together in a sealed plastic bag. Place each bag of EnCore( pouches, along with other sample containers, in an ice-cooled chest (4( C). Use wet ice in double ZiplocTM bags (to prevent leakage) or dry ice, depending on site specific work plans and shipping requirements. Make sure the laboratory will receive and extract/preserve the samples within 48 hours of their collection.
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