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1.0 PURPOSE 
The objective of this standard operating procedure is to provide standardized methods for the 
field collection of soil samples using manual or rig-assisted techniques. 

2.0 SCOPE AND APPLICABILITY 
This procedure specifies the methods to be followed by the field personnel for the collection of 
surface and subsurface soil samples. The collection techniques and equipment selected are 
dependent on the nature of subsurface soil conditions (i.e., degree of consolidation and moisture 
content), depth of the desired sample, type of sample required, type of soil being sampled, and 
analytical and/or geotechnical laboratory testing methods that will be requested for the sample. 

Soil samples are used to determine the physical, hydrogeologic, and chemical properties of site 
soil. Analytical data aid in the characterization of the site, identification of hazardous substance 
source areas, and determination of the nature and extent of contamination. Typically a project 
Work Plan will be prepared that details sample locations, numbers, analytical methods, and 
specific field techniques that may be required.  Different SOPs will be referenced in the Work 
Plan to provide detailed descriptions of how each procedure will be conducted.  The project Work 
Plan may or may not include a field sampling plan (FSP) and Quality Assurance Project Plan 
(QAPP) based on client requirements.  Proper sampling techniques, proper selection of sampling 
equipment, and proper decontamination procedures as outlined in the project Work Plan 
eliminates cross-contamination and introduction of contaminants from external sources. 

Detailed records will be maintained during sampling activities, particularly with respect to 
location, depth, color, odor, lithology, hydrogeologic characteristics, and readings derived from 
field monitoring equipment.  These records will be prepared following the SOP for Field 
Documentation.  All soils are classified in the field by a geologist, hydrogeologist, or soil 
scientist using the Unified Soil Classification System (USCS), and as described in the SOP for 
Field Classification and Description of Soils. Color of the samples is determined in the field using 
a Munsell Color Chart. 

3.0 RESPONSIBILITIES 
The Project Manager develops or directs the preparation of a Work Plan, which describes the 
sampling procedures to be used and ensures that the procedures achieve the objectives of the 
investigation. 

The Field Supervisor ensures that soil samples are collected according to procedures outlined in 
the project Work Plan or provides rational and justifiable decisions in circumstances where 
deviations from the project Work plan are necessary due to field conditions or unforeseen 
problems. The field supervisor also ensures that samples are handled, labeled, and shipped 
according to procedures outlined in the project Work Plan. 

Field personnel are responsible for implementing this SOP as stated, and following the Work 
Plan requirements for sampling, QA/QC sample collection and frequency, and following other 
SOPs for field sample shipment and handling. 
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4.0 DEFINITIONS 
Surface soil is generally considered to be the top 6 inches of a soil horizon profile (i.e., soil from 
0-to-6-inches below ground surface [bgs]).  Depending on the program or project, however, soil 
to 2 feet bgs may be considered surface soil.  For the purposes of this procedure, surface soil 
represents the soil occurring from 0- to- 6-inches bgs. 

Subsurface soil represents the soil occurring between surface soil and bedrock.  

Composite soil samples are combinations of aliquots collected at various sample locations, or at 
various depths at a single location.  Analysis of composite samples yields a value representing an 
average over the various sampled sites or depths from which individual samples were collected.  

Discrete soil samples are discrete aliquots from distinct sampling intervals, of a specific size, that 
are representative of one specific sample location at a specific point in time.  

Continuous samplers are devices that allow a soil specimen to enter a split barrel during drilling.  
Both plastic and steel liners can be used inside the sample tube to retain the sample.  In some 
formations, the soil sample may be considered “undisturbed.”  

Split-barrel samplers collect samples by driving a 1.5-inch nominal inner diameter (typical), split 
barrel into a soil formation with a 140-pound hammer dropped 30 inches.  For environmental 
applications, 2-, 2.5- and 3-inch inner diameter split barrels are not uncommon.  If a standard 1.5-
inch split barrel is used, the number of blows to drive the last 1 foot of the sample are referred to 
as the standard penetration resistance or N-value.  See ASTM D-1586 for the specification for 
this type of sampler.  Another type of split barrel sampler is the core barrel.  A core barrel is 
longer and usually wider in diameter than the typical split barrel samplers and used on hollow 
stem auger drill rigs.  Core barrels are usually 5 feet long and approximately 4-inch outside 
diameter, which sit into the leading auger and collect soil while drilling.  Core barrels are 
typically unlined. 

Ring-lined samplers are split barrels lined with removable rings.  The rings are thin-walled and 
arranged in 1-, 2- or 6-inch increments to section the recovered soil sample.  This device is used 
to collect soil samples for environmental applications and to collect relatively undisturbed soils in 
stiff and hard cohesive soils where it is not possible to push a sampler.  See ASTM D3550 for the 
specification for this type of additional sampler.  

Thin-walled tubes are used to recover relatively undisturbed soil samples by pressing the tubes 
into soil either hydraulically, or with a Denison or Pitcher sampler. 

5.0 REQUIRED MATERIALS 
Equipment used during manual collection of surface or subsurface soil samples may include a 
wide variety of tools depending upon the type of sampling and methods being used.  This 
equipment can include, but is not limited to the following: 

• Hand lens 

• Stainless steel spoons/trowels and stainless steel hand augers 
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• Stainless steel split-spoon, split-barrel or continuous sampler 

• Brass or stainless steel sampling sleeves, if applicable 

• Encore™ Sampler T-bar and samplers (5 gram or 25 gram size), if applicable 

• Field Balance accurate to 0.01 gram and VOA vials, and preservatives for field 
preservation of VOC vials under EPA 5035, if applicable 

• Stainless steel bowls and pans, if applicable 

• Silicon Tape, strapping tape, duct tape 

• Field notebook or logbook 

• Ball point pen 

• Paper towels or Kimwipes 

• Aluminum foil 

• Teflon sheets 

• Appropriate decontamination equipment 

• Appropriate health and safety equipment 

• Appropriate sample containers and labels, sample coolers and ice 

• Chain of Custody forms 

• Munsell soil color charts and grain size charts 

6.0 PROCEDURE 
This section identifies important preparations that should be made before initiating a soil 
sampling event and describes the steps that should be followed during soil sample collection at 
environmental sites. 

Surface soil samples are defined in this procedure as samples collected from 0 to 6 inches below 
ground surface (bgs) or the first 2 inches of soil below a surficial layer of vegetation. These 
samples can be obtained easily using manual methods (i.e., a spade, trowel and scoop, or hand-
auger). Surface soil samples can also be obtained with the assistance of a drilling rig equipped 
with a split-barrel sampler. The split-barrel sampler may be either unlined or lined with brass or 
stainless steel thin-wall sleeves. 

Subsurface soil samples to be collected from depths greater than 6 inches bgs can be obtained 
manually using a hand-auger, a drilling rig, or excavating device (e.g., backhoe). A split-barrel 
sampler can be employed to depths in excess of 100 feet bgs with the assistance of a drilling rig. 
An excavating device can provide bulk soil samples from the ground surface to the limits of the 
excavator (typically  15 to 25 feet bgs . For bulk soil sampling at greater depths in unsaturated 
soils, a bucket auger rig may be used. 

Composite soil samples are combinations of aliquots collected at various sample locations, or at 
various depths at a single location. Analysis of composite samples yields a value representing an 
average over the various sampled sites or depths from which individual samples were collected.  
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Composite soil sampling is typically used in sampling soil for the characterization of 
investigation derived waste for disposal purposes.  Other uses of composite sampling is in 
characterization of large surface area where a material may have been distributed. 

6.1 Preparation for Soil Sample Collection 
Preparation for the field collection of surface and subsurface soil samples shall commence with 
an assessment of ground surface conditions (e.g., undeveloped, vegetated or not vegetated, paved 
or unpaved, type and thickness of any pavement present) and subsurface conditions (e.g., soil 
types present, degree of consolidation, moisture content, depth of groundwater). Information 
available to assess these conditions may include regional soil survey reports by the USDA 
Natural Resources Conservation Service and/or borehole or test-pit/trench logs maintained during 
previous geological, geotechnical, or environmental investigations. 

If a point designated for soil sample collection is overlain by abundant vegetation, it may be 
necessary to clear the area before sampling to provide access. If the sampling point is overlaid 
with concrete pavement, it is necessary to arrange for a cement cutter/corer to remove the paving 
material prior to sampling (cement cutting services are available through construction support or 
drilling subcontractors).  

Prior to field collection of soil samples, the Project Manager (PM), Task Manager (as 
appropriate), and field personnel shall also perform the following tasks. 

• Conduct a general site reconnaissance in accordance with the site-specific safety and 
health plan. 

• Mark or identify all sampling locations using stakes, markers, or flags. If required, a 
proposed sampling location may be adjusted based on access, property boundaries, 
surface obstructions, and subsurface utilities. 

• Determine the extent of the monitoring and sampling effort, analytical methods to be 
requested for each sample, sample container types required, sampling methods to be 
used, and specific equipment and supplies necessary to conduct the monitoring and 
sampling. 

• Prepare all field forms as appropriate (field logbooks, pre-prepared Chain of Custody 
records and labels, etc.) 

• Determine required monitoring equipment (e.g., photoionization detector, vapor 
detection tubes) and personal protective equipment (PPE) required for the health and 
safety of personnel. 

• Obtain the necessary sampling and monitoring equipment and ensure it is in working 
order. 

• Prepare field sampling schedules, provide these schedules to the client (if required), 
subcontractors, and regulatory agencies (if required), and coordinate field sampling 
activities with their designated representatives. 

• Perform an underground utility clearance of all staked sampling locations prior to 
excavating or drilling. 
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6.2 Manual Soil Sample Collection 
The following sections describe the specific steps that the environmental engineer/geologist shall 
follow when collecting surface and subsurface soil samples. 

6.2.1 Collection of Surface Soil Samples 
Tools such as spades, shovels, trowels, scoops, or spoons can be used to collect most surface soil 
samples, however, the sampler should be certain the sampling tools are not made out of a material 
that may effect the sample results (e.g., galvanized metal should not be used to collect metals 
samples and plastic should not be used to collect semivolatile organic samples). 

For densely packed soils, and to collect discrete surface soil samples, it may be necessary to use a 
hand auger (Section 6.2.2), or a drilling rig (Section 6.3). Also, if relatively undisturbed samples 
are required, a flat, pointed, mason trowel can be used to cut a block sample of the desired soil. 
The procedure is as follows: 

1. Prior to beginning sampling, don clean disposable nitrile or latex surgical gloves and 
impervious outer gloves to prevent cross-contamination and to provide personal 
protection. New gloves should be donned for sample collection at each new location 
or whenever gloves are torn or otherwise compromised. 

2. Carefully remove the top layer of vegetation, soil or debris to the desired sample 
depth with a decontaminated spade, shovel, or equivalent. 

3. Using a decontaminated, stainless steel scoop, plastic spoon, or trowel, remove and 
discard a thin layer of soil from the area that came in contact with the spade. Also 
discard any pebbles, roots and other large objects that may be present in the sample 
material. 

4. If a composite sample is required, place the sample into a stainless steel or other 
appropriate container and mix thoroughly to obtain a homogenous sample 
representative of the entire depth interval sampled. However, volatile organic 
samples are the exception; samples being analyzed for volatile organic compounds 
must be taken from discrete locations prior to mixing.  This practice is necessary to 
prevent loss of volatile constituents and to preserve, to the extent practicable, the 
physical integrity of the volatile fraction.  The process of homogenization is 
described below.  After homogenization, place the sample into an appropriate 
container, as specified in the project Work Plan, and secure the cap tightly. 

− NOTE:  If the sample is to be analyzed for volatile organic compounds 
(VOCs), transfer a portion of the sample directly (i.e., without 
homogenization) into the appropriate sample container with a stainless steel 
spoon, plastic spoon, or equivalent, and secure the container cap tightly. The 
sample container should be sealed with Teflon sheeting and capped with 
rubber caps in order to prevent VOCs from escaping.  Alternatively, 
sampling using EPA Method 5035 may be used (Section 6.4). 
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− Place a sample from each sampling interval into the homogenization 
container and mix thoroughly. When compositing is complete, place the 
sample into the appropriate sample container(s) and secure the cap tightly. 

5. Homogenization of the sample for remaining parameters may be necessary to create a 
representative sample volume if sample heterogeneity is not being evaluated.  
Moisture content, sediments, and waste materials may inhibit the ability to achieve 
complete mixing prior to filling sample containers.  Therefore, when homogenization 
is requested, it is extremely important that soil samples be mixed as thoroughly as 
possible to ensure that the sample is a representative as possible of the sample 
location.  When homogenization is requested, the following procedure should be 
followed: 

− The soil is extruded from the sampling apparatus (i.e., drive sampler) or 
collected by a stainless steel trowel and emptied into the decontaminated 
stainless steel tray or bowl.  Homogenization should be accomplished by 
then mixing with a decontaminated stainless steel or Teflon® instrument. 

− The method of choice for mixing is referred to as quartering and can be 
performed in a bowl or tray of an appropriate material (material depends on 
the parameters to be analyzed for).  The soil in the sample pan is divided into 
quarters.  Each quarter is mixed, then all quarters are mixed into the center of 
the pan.  This procedure is followed several times until the sample is 
adequately mixed.  If round bowls are used for sample mixing, adequate 
mixing is achieved by stirring the material in a circular fashion and 
occasionally turning the material over. 

− The extent of mixing required will depend on the nature of the sample and 
should be done to achieve a consistent physical appearance prior to filling 
sample containers.   

− Once mixing is completed, the sample should be divided in half and 
containers should be filled by scooping sample material alternatively from 
each half. 

− Potential Problems 

(1) The higher the moisture or clay content, the more difficult it is to 
homogenize the sample. 

(2) A true homogenization of soil, sediment, or sludge samples is 
almost impossible to accomplish under field conditions. 

6. If a composite sample is not required, then the soil can be transferred directly into the 
sample containers. Attach a sample label to the container using the sample numbering 
system described in the Project Work Plan and the sample identification numbers 
generated for the specific locations. 

7. Describe the sample following procedures outlined in the SOP for Soil and Rock 
Descriptions (SOP-12). 

8. Record required field logbook and sample custody information as specified in the 
SOP for Field Documentation (SOP-03). Package the samples and prepare for 
transfer or shipment in accordance with the SOP for Sample Handling (SOP-01). 
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9. Mark the sample location with a numbered stake or other type of marker. If possible, 
photograph the sample location. 

10. Sketch the sample location in the field logbook.  If the proposed sampling point was 
relocated due to conditions encountered in the field, indicate both the original and 
actual sample locations on the site map, and record the reason for its relocation in the 
logbook. 

11. Decontaminate sampling equipment in accordance with the SOP for Equipment 
Decontamination (SOP-05). 

12. After a sampling round is complete, survey all sample locations to determine the 
ground surface elevation and horizontal coordinates, if required. 

6.2.2 Soil Sampling with a Hand Auger 
The equipment used for this manual method of soil sampling consists of an auger, a series of 
extensions, and a T-handle. The auger is used to bore a shallow hole to the desired sampling 
depth. The auger is then withdrawn, and the sample is collected by inserting a manual drive 
sampler (split-barrel) with brass or stainless steel sampler sleeves, and driving ahead of the auger 
hole. The typical sampler is a single shoe that contains one 6-inch sleeve or two 3-inch sleeves.  
Several types of hand augers are available, including tube, continuous-flight (screw), and 
posthole augers. 

• With continuous-flight augers, the sample can be collected directly from the flights. 
Continuous-flight augers are satisfactory for use when a composite of the complete 
soil column is desired.  This is not appropriate for depth discrete sampling. 

• Posthole augers have limited utility for sample collection because they are designed 
to cut through fibrous, rooted, and/or swampy soils. 

The following procedure is provided for manual collection of soil samples with a tube auger, as 
shown in Attachment A. 

1. Don clean disposable nitrile or latex surgical gloves to prevent cross-contamination 
and to provide personal protection. New gloves should be donned for sample 
collection at each new location or whenever gloves are torn or otherwise 
compromised. 

2. Check and clear each subsurface soil sample location prior to intrusive activities 
using as-built drawings, geophysical surveys (e.g. ground penetrating radar), or have 
clearances performed by the local utility company. 

3. Clear the area to be sampled of any surface debris (e.g., twigs, rocks, litter). If a 
surface soil sample is to be collected, the environmental engineer/geologist shall 
follow the procedure for surface soils presented in Section 6.2.1. Before advancing 
the auger, it may be advisable to remove the first 3 to 6 inches of surface soil over a 
radius of approximately 6 inches around the borehole. 

4. Attach the auger bit to a drill rod extension, and attach the T-handle to the drill rod. 

5. Begin augering, periodically removing and depositing accumulated soils into an 
appropriate investigation-derived waste storage or transfer container.  Temporary 
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storage on plastic sheeting is appropriate, if identified in a project Work Plan or 
Waste Management Plan. 

6. After reaching the desired depth, slowly and carefully remove the auger from the 
borehole. 

7. Decontaminate the split-barrel sampler and sleeves (if required) in accordance with 
the SOP for Equipment Decontamination (SOP-05). Place the decontaminated 
sampler sleeve(s) into the sampler barrel. The sampler barrels are generally 6 inches 
in length and can hold one 6-inch or two 3-inch sleeves. Assemble the sampler by 
aligning both sides of the barrel and then attaching the drive shoe and head to the 
barrel’s bottom and top, respectively.  Some drive samplers are a two-piece unit – the 
shoe, which contains the sleeve and the head.  For these samplers, the head is aligned 
with the shoe and threaded onto the head.  The impact driver is threaded onto the 
head.  Extensions may be added between the impact driver and the sampler for depths 
greater than 2 feet. 

8. If a lined soil sampler is to be used, decontaminate the sample sleeves and store 
decontaminated sample sleeves in aluminum foil or on clean plastic sheeting as 
project requirements dictate prior to assembling the split-barrel sampler. 

9. Carefully lower the drive assembly into the borehole, then drive it until the sleeve(s) 
are advanced into the undisturbed soil below the borehole. 

10. Retrieve the sampler from the borehole and disassemble it. Remove the sample from 
the unlined sampler and transfer it to the appropriate container(s) or remove the 
sleeve from the sampler, and submit each sample sleeve as stipulated in the Project 
Work Plan. 

11. For sample sleeves, seal the ends of each sample sleeve with Teflon™ sheeting and 
tightly fitting plastic end caps. The end caps shall then be held in place with silicone 
tape or other U.S. EPA-approved sealing tape. Electrical or duct tape shall not be 
used. 

12. For sampling using EPA Method 5035, samples may be collected directly from the 
middle or bottom sleeve with the EnCore™ sampler, or aliquots placed into VOA 
vials and preserved as discussed in Section 6.4. 

13. If another sample is to be collected at a greater depth in the same borehole, reattach 
the auger bit to the drill and assembly, and follow the steps above. Decontaminate the 
auger between samples. 

14. Attach a sample label(s) to the container(s) using the sample numbering system 
described in the Project Work Plan and the sample identification numbers generated 
for the specific locations. 

15. Abandon the borehole according to applicable state, county, and local regulations and 
the SOP for Borehole Abandonment and Monitoring Well Destruction (SOP-08). 

16. Follow Steps  7 through 12 of Section 6.2.1. 

If vertical composite samples are desired, aliquots of soil should be collected at more than one 
sampling depth and placed in a single collection container prior to mixing. Mixing is then 
performed using the procedures outlined in the surface soil composition section (Section 6.2). 
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6.3 Subsurface Soil Sampling with a Drilling Rig 
Most often, when subsurface soil sampling is required at depths exceeding 5 feet bgs, a drilling 
subcontractor is used to help obtain the samples. Several drilling methods may be employed to 
collect the samples.  Regardless of the drilling method, a 2-inch or 2.5-inch internal diameter 
split-barrel sampler (Attachment B) is often used to collect samples at depth.  The split barrel 
sampler is attached to the appropriate drive-weight assembly, is positioned at the desired 
sampling depth and driven by repeated blows of a 140-pound hammer with a free-fall of 30 
inches in general accordance with ASTM D1586 or with a pneumatic air hammer. Generally, 
split-barrel samples are 18 inches in length, but longer samples are also available. 

Soil samples to be submitted to an analytical laboratory for testing may be collected in an unlined 
split-barrel sampler and transferred to sample containers as appropriate for shipment to the 
laboratory. However, the preferable method is to collect soil samples using a split-barrel sampler 
lined with thin-wall brass or stainless steel sleeves.  This method allows for the collection of 
samples for chemical and physical properties or geotechnical analysis.  Soil samples to be 
analyzed for metals shall be collected in stainless steel sleeves. Six-inch, 3-inch, or combinations 
of both sizes of sleeves can be used to line the split-barrel sampler.  The procedures are outlined 
in the following sections. 

Some of the procedures included in the following subsections are performed by the drilling 
subcontractor.  Any procedure that deals with the apparatus (e.g. drill rig, split barrel samplers, 
drill rods) and services (e.g. drilling the boring and collection of soil samples) provided by the 
drilling subcontractor is operated by that subcontractor, who is qualified to do so. 

6.3.1 Split-barrel sampler 
1. Don clean disposable surgical nitrile or latex gloves to prevent cross-contamination 

and to provide personal protection. New gloves should be donned for sample 
collection at each new location or whenever gloves are torn or otherwise 
compromised.  

2. Clear the ground surface of any surface debris (e.g., twigs, rocks, litter) or pavement 
prior to initiating drilling and sampling operations. 

3. Decontaminate the split-barrel sampler and sleeves in accordance with the SOP for 
Equipment Decontamination. 

4. Place the decontaminated sampler sleeve(s) into the sampler barrel. Assemble the 
sampler by aligning both sides of the barrel and then attaching the drive shoe and 
head to the barrel’s bottom and top, respectively. 

5. Attach the soil sampler to the drill rod assembly and advance it 18 inches bgs or the 
total length of the sampler. 

6. Retrieve the sampler from the borehole and disassemble it. Remove the bottom 6 
inches of the sample from the unlined sampler and transfer it to the appropriate 
containers. If sample sleeves are used and full recovery is achieved, typically, the 
middle sleeve shall constitute the soil sample for analytical analysis.  The ends of the 
middle sleeve should be quickly noted for lithological descriptions, the sample 
prepared for shipment and the remaining soil from the remaining sleeves used to 
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describe the soil for that drive interval.   The sleeve used for analytical analysis is 
dependent on the purpose of the sampling.  Consult the PM for direction.  If the soil 
is the litholgically the same throughout the interval, the less disturbed sample should 
be used for analytical analysis.  The number of sleeves to be sent depends upon 
project analytical requirements.  The top sleeve or top portion of the sampler is often 
material that has fallen back in the borehole and is not characteristic of the sample 
depth.  If inadequate sample recovery is obtained, use material from the bottom 
sleeve first, followed by whatever material is in other sleeves, or attempt to recollect 
the sample.  Sleeve samples shall also be packaged and handled in accordance with 
the SOP for Sample Handling. 

7. When collecting subsurface soil samples, advance the drill bit and rod assembly to 
the top of the next desired sampling interval. After removing any excess cuttings 
from the borehole and tripping the drill bit out of the borehole, attach the empty 
decontaminated soil sampler to the drill rod assembly and lower it into the borehole.  

8. Mark the drill rods in successive 6-inch increments so that the advance of the soil 
sampler can be easily observed by the environmental engineer/geologist. Advance the 
split-barrel sampler the required distance (generally 18 inches) with blows from the 
hammer. 

9. Count the number of blows applied for each 6-inch increment of sampler advance 
into subsurface soils and record this information on the borehole log in accordance 
with the SOP for Field Documentation and Borehole Logging. Sampler refusal is 
generally indicated if more than 50 blows are required to advance the sampler 6 
inches. 

10. If an orientated geotechnical sample is required, mark each of the sample sleeves, if 
used, with a “T” and a “B,” using a wax crayon or a pen with indelible ink, to 
indicate stratigraphic “top” and “bottom,” respectively. Log the exposed soil at the 
ends of each sample sleeve other than the lowest in accordance with the SOP for 
Borehole Logging. 

11. Without disturbing the sample, seal the ends of each sample sleeve with Teflon 
sheeting and tightly fitting plastic end caps. The end caps may then be held in place 
with silicone tape. 

12. If another soil sample is to be collected at a greater depth in the same borehole, drill 
to the desired depth, reattach the split-barrel sampler to the drill rod assembly, and 
follow Steps 5 through 8 above. Be sure to decontaminate the sampler between 
samples. 

13. Label sample sleeves using the sample numbering system described in the Project 
Work Plan and the sample identification numbers generated for the specific locations. 
The sample identification number for split-barrel samples shall include the sample 
depth, accounting for the appropriate incremental depth based on the location of the 
sleeve within the split-barrel sampler. Record other required field logbook 
information as specified in the SOP for Field Documentation. 

14. Follow Steps 15 and 16 of Section 6.2.2. 
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6.3.2 Continuous sampler (Physical characterization only – not for analytical sampling) 
1. Don clean, disposable nitrile or latex surgical gloves to prevent cross-contamination 

and provide personal protection. New gloves will be donned for sample collection at 
each location, or whenever gloves are torn or otherwise compromised. 

2. Using the drilling equipment (e.g., hollow stem augers), advance the soil boring to 
the depth immediately above the sampling interval. 

3. Attach the continuous sampler to the rods or cable and insert into the hollow-stem 
augers (or casing) and lower it to the bottom of the borehole. 

4. Advance the sampler ahead of the augers into the undisturbed sampling interval. 

5. Retrieve and split open the sampler. 

6. Log the samples in accordance with the SOP for Borehole Logging. 

6.4 Field Sampling Using EPA 5035 
Collection and storage of soils for VOC analysis using current US EPA methodology has 
changed since the promulgation of SW846 Method 5035. The EnCore™ Sampler is one of three 
collection options promulgated from the change in SW846 Method 5035. The other two 
collections are Acid Preservation and Methanol Preservation.  The other two methods are 
employed only if field constraints are such that samples cannot be shipped and received by a 
laboratory within 24 to 36 hours of sampling.  EPA Method 5035 calls for the preservation of 
samples if analysis cannot occur within 48 hours.  To allow adequate time for the laboratory to 
preserve the samples if necessary, the laboratory should receive them within 24 to 36 hours of 
collection. This section describes the proper procedures and methods to be employed in the 
collection and shipment of soil samples collected under EPA Method 5035.  

Innovative Technologies (1-888-411-0757) is at this time the only supplier of the Encore™ 
sampler.  Detailed information from Innovative Technologies about the Encore sampler™ is 
provided in Attachment C. 

6.4.1 Collection of samples for Low Level Analyses (> 1 μg/kg) 
Each sample point requires two 5g samplers, one 25g sampler or one 5g sampler for screening 
and/or high level analysis, one dry weight cup, one T-handle and paper towels. The number of 
samplers required may be different from these typical numbers based on the QAPP requirements 
for the project.  The Project chemist should be consulted in determining the number of Encore™ 
samplers required for the project. The procedure is as follows: 

1. Remove sampler and cap from package and attach T-handle to sampler body.  Make 
sure that the sampler is locked into place in the T-handle. 

2. Quickly push sampler into a freshly exposed surface of soil until the sampler is full.  
The sampler is full when the o-ring is visible in the hole on the side of the T-handle. 

3. Use paper towel to quickly wipe the sampler head so that the cap can be tightly 
attached. 

4. Push cap on with a twisting motion to attach cap. 
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5. Place sampler into the package. 

6. Fill out label and attach to the package, where specified for the label.. 

7. Repeat procedure for the other two samplers. 

8. Collect dry weight sample – fill container.  If other samples (non-Encore™) are 
collected for the same sampling interval, the dry weight sample may be designated 
and analyzed using the other sample. 

9. Store samplers at 4 degrees Celsius. 

10. Ship sample containers with plenty of ice to the laboratory.  Samples must arrive at 
the laboratory within 40 hours of collection. 

6.4.2 Acid Preservation Sampling for Low Level Analyses (> 1 μg/kg) 
This procedure should be done in the field only if field constraints prevent shipment to the 
laboratory such that the laboratory cannot perform the analysis within 48 hours (or samples will 
not arrive within 24 to 36 hours of collection). 

Each sample point requires the following equipment: 

• One 40ml VOA vial with acid preservative (for field testing of soil pH). 

• Two pre-weighted 40ml VOA vials with acid preservative and stir bar (for lab 
analysis). 

• Two pre-weighted 40 ml VOA vials with water and stir bar (in case samples 
effervesces). 

• One pre-weighted jar that contains methanol or a pre-weighted empty jar 
accompanied with a pre-weighted vial that contains methanol (for screening sample 
and/or high level analysis). 

• One dry weight cup. 

• One 2 oz jar with NaHSO4 acid preservative (in case additional acid is needed due to 
high soil pH). 

• One scoop capable to deliver about one gram of solid sodium bisulfate. 

• pH paper. 

• Weighing balance that weighs to 0.01 gram (filed balances may not reliably weigh to 
0.01 gram). 

• Set of balance weights used in daily balance calibration. 

• Gloves for working with pre-weighted sample vials. 

 

The field chemistry procedure for testing effervescing capacity of soils is as follows: 

1. Place 5 grams of soil into vial that contains acid preservative and no stir bar. 
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2. Do not cap this vial as it may EXPLODE upon interaction with the soil. 

3. Observe the sample for gas evolution (due to carbonates in the soil). 

4. If vigorous or sustained gas evolution occurs, then acid preservation is not acceptable 
to preserve the sample. In this case, the samples need to be collected in the VOA 
vials with only water and a stir bar. The vials with acid preservative CANNOT be 
used. 

5. If a small amount or no gas evolution occurs, then acid preservation is acceptable to 
preserve the sample. Keep this testing vial for use in the buffering testing detailed 
below. In this case, the samples need to be collected in the VOA vials with the acid 
preservative and a stir bar. 

 

The field chemistry procedure for testing buffering capacity of soils is as follows: 

1. If acid preservation is acceptable for sampling soils than the sample vial that was 
used in the effervescing testing can be used here for testing the buffering capacity of 
the soil. 

2. Cap the vial that contains 5 grams of soil, acid preservative and no stir bar from Step 
#1 in the effervescing testing. 

3. Shake the vial gently to attempt to make a homogenous solution. 

4. When done, open the vial and check the pH of the acid solution with the pH paper.  

5. If the pH paper reads below 2 then the sampling can be conducted in the two pre-
weighted 40 ml VOA vials with the acid preservative and stir bar. Since the pH was 
below 2, it is not necessary to add additional acid to the vials. 

6. If the pH paper reads above 2, then additional acid needs to be added to the sample. 

7. Use the jar with the solid sodium bisulfate acid and add another gram of acid to the 
sample. 

8. Cap the vial and shake thoroughly again. 

9. When done, open the vial and check the pH of the acid solution with a new piece of 
pH paper. 

10. If the pH paper reads below 2 then the sampling can be conducted in the two pre-
weighted 40 ml VOA vials with the acid preservative and stir bar and one extra gram 
of acid. 

11. Make a note of the extra gram of acid needed so the same amount of extra acid can be 
added to the vials the lab will analyze. 

12. If the pH paper reads above 2, then add another gram of acid and repeat this 
procedure one more time. 

 

The procedure for collection of samples is as follows: 
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1. Wear gloves during all handling of pre-weighed vials. 

2. Quickly collect a 5 gram sample using a cut off plastic syringe or other coring device 
designed to deliver 5 grams of soil from a freshly exposed surface of soil. 

3. Carefully wipe exterior of sample collection device with clean paper towel. 

4. Quickly transfer to the appropriate VOA vial, extruding with caution so that the 
solution does not splash out of the vial. 

5. Add more acid if necessary (this is based on the buffering testing discussed on the 
previous section). 

6. Use the paper towel and quickly remove any soil off of the vial threads. 

7. Cap vial and weigh the jar to the nearest 0.01 gram. 

8. Record exact weight on the sample label. 

9. Repeat sampling procedure for the duplicate VOA vial. 

10. Collect dry weight sample – fill container. 

11. Store samples at 4 degrees Celsius. 

12. Ship containers with plenty of ice and per DOT regulations to the laboratory. 

 

6.4.3 Encore™ Sampler Collection For High Level Analyses (> 200 μg/kg) 
Each sample point requires the following equipment: 

• One 25g sampler or one 5g sampler. (The sampler size used will be dependent on 
who is doing the sampling and who is doing the laboratory analysis). 

• One dry weight cup. 

• One T-handle. 

• Paper towels. 

 

The procedure for collecting soil samples is as follows: 

1. Remove sampler and cap from package and attach T-handle to sampler body.  Make 
sure that the sampler is locked into place in the T-handle. 

2. Quickly push sampler into a freshly exposed surface of soil until the sampler is full.  
The sampler is full when the o-ring is visible in the hole on the side of the T-handle. 

3. Use paper towel to quickly wipe the sampler head so that the cap can be tightly 
attached. 

4. Push cap on with a twisting motion to attach cap.  

5. Place sampler into the package. 
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6. Fill out label and attach to  the package, where specified for the label. 

7. Collect dry weight sample – fill container.  If other samples (non-Encore™) are 
collected for the same sampling interval, the dry weight sample may be designated 
and analyzed using the other sample. 

8. Store samplers at 4 degrees Celsius. 

9. Ship sample containers with plenty of ice to the laboratory.  Samples must arrive at 
the laboratory within 40 hours of collection. 

6.4.4 Methanol Preservation Sampling for High Level Analyses (> 200 μg/kg) 
This procedure should be done in the field only if field constraints prevent shipment to the 
laboratory such that the laboratory cannot perform the analysis within 48 hours (or samples will 
not arrive within 24 to 36 hours of collection). 

Methanol preservation of each sample point requires the following equipment: 

• One pre-weighted jar that contains methanol or a pre-weighted empty jar 
accompanied with a pre-weighted vial that contains methanol. 

• One dry weight cup. 

• Weighing balance that weighs to 0.01 gram (filed balances may not reliably weigh to 
0.01 gram). 

• Set of balance weights used in daily balance calibration. 

• Gloves for working with pre-weighted sample vials. 

• Paper towels. 

 

The procedure for collection of soil samples is as follows: 

1. Wear gloves during all handling of pre-weighed vials. 

2. Weigh the vial with methanol preservative in it to 0.01 gram. If the weight  of the vial 
with methanol varies by more than 0.01 gram from the original weight recorded on 
the vial - discard the vial. If the weight is within tolerance it can be used for soil 
preservation below. 

3. Tare the empty jar or the jar that contains the methanol preservative. 

4. Quickly collect a 25 gram or 5 gram sample using a cutoff plastic syringe or other 
coring device designed to deliver 25 gram or 5 gram of soil from a freshly exposed 
surface of soil. The 25 gram or 5 gram is dependent on who is doing the sampling 
and who is doing the laboratory analysis. 

5. Carefully wipe the exterior of the collection device with clean papa towel. 

6. Quickly transfer the soil to an empty soil jar that contains methanol. If extruding into 
a jar that contains methanol be careful not splash the methanol outside of the vial. 
Again, the type of jar received is dependent on who is doing the laboratory analysis. 
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7. If the jar used to collect the soil plug was empty before the soil was added, 
immediately preserve with the methanol provided – using only one vial of methanol 
preservative per sample jar. 

8. Use the paper towel and remove any soil off of the vial treads and cap the jar. 

9. Weigh the jar with the soil in it to 0.10 gram and record the weight on the sample 
label. 

10. Collect dry weight sample – fill container. 

11. Store samples at 4 degrees Celsius. 

12. Ship containers with plenty of ice and per DOT regulation to the laboratory. 

6.5 Bulk Soil Sampling 
Large volumes of soil are generally not required for environmental investigations. However, soil 
samples may be collected in bulk with a backhoe from test-pits or trenches to a maximum depth 
of approximately 15 to 25 feet . A bucket auger may be used to collect bulk soil samples to 
maximum depths of 250 feet if the soils are unsaturated. 

If bulk sampling is required for a given project, the procedure for sample collection will be 
provided in the project Work Plan.  In general, any bulk sampling conducted on a project will 
follow the procedures discussed under the sections above.  Whether samples will be composited 
into stainless steel bowls, collected under EPA 5035, or into sample sleeves will be determined 
and described in the project Work Plan. 

 

7.0 QUALITY ASSURANCE/QUALITY CONTROL 
In order to assess the accuracy and precision of the field methods and laboratory analytical 
procedures, quality assurance/quality control (QA/QC) surface and subsurface soil samples are 
collected during the sampling program according to the project Work Plan. QA/QC samples may 
be labeled with QA/QC identification numbers or fictitious identification numbers if blind 
submittal is desired, and are sent to the laboratory with the other samples for analyses. The 
frequency, types, and locations of QA/QC samples are specified in the project Work Plan.  
Examples of QA samples are equipment rinsate samples, duplicate samples, matrix spike/matrix 
spike duplicate samples, performance evaluation samples, and laboratory blind duplicate samples. 

7.1 Equipment Rinsate Samples 
An equipment rinsate sample is intended to check if decontamination procedures have been 
effective and to assess potential contamination resulting from containers, preservatives, sample 
handling and laboratory analysis. Procedures for collection are as follows: 

1. Rinse the decontaminated sampling apparatus with deionized water. Allow the rinsate 
to drain from the sampling apparatus directly into the sample bottle. 
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2. Add any preservatives associated with the soil sample analytical methods to the 
rinsate sample. 

3. Specify (on the COC) the same analytical methods for rinsate samples as is specified 
for the soil samples. 

4. For validation reasons, assign the rinsate sample an identification number and label 
as rinsate samples, not as blanks. 

5. Place the rinsate sample in a chilled cooler and ship it to the laboratory with the other 
samples. 

7.2 Duplicate Samples 
Duplicate samples are collected to assess the precision of field and laboratory components of field 
samples and matrix heterogeneity. Duplicate samples are similar to split samples and should be 
collected like split samples.  Project specifications will determine if the duplicate samples are 
homogenized.  If so, proceed with the instructions for homogenization in Section 6.2.1.  
Otherwise, the collection of duplicate samples will be collected in the next consecutive sample.  
For example, if a 18-inch long split barrel contains three 6-inch long full sleeves of soil.  The 
middle sleeve is designated as the primary sample, then the next sleeve, either the top or bottom 
sleeve must be the duplicate sample.   

The collection of duplicate samples is more complex, when more sleeves are needed for analyses. 
 For example, for the same split barrel and three full sleeves of soil, two sleeves are necessary for 
the primary analyses (i.e. A and B).  In this scenario the duplicate is the next sleeve.  The middle 
sleeve can be designated as Primary Sample A, the top sleeve as the duplicate for Primary Sample 
A and the third sleeve as Primary Sample B.  The duplicate for Primary Sample B must be 
collected from the top sleeve in the next split barrel, which means the sampler must be driven 
again into the soil from the point where the last sampler stopped.  The example and the overall 
relationship of collection of the primary and duplicate soil samples are illustrated below. 
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To maximize the information available in assessing total precision, collect duplicate samples from 
locations suspected of the highest contaminant concentration. Use field measurements (such as 
HNu data) or visual observations, past sampling results, and historical information to select 
appropriate locations for duplicate analyses. 

The duplicate sample is handled and preserved in the same manner as the primary sample and 
assigned a sample number, stored in a chilled cooler, and shipped to the laboratory with the other 
samples. Whenever possible, the sample identification numbers for the characteristic sample and 
its duplicate are independent such that the receiving laboratory is not able to distinguish which 
samples are duplicates prior to analysis. 

7.3 Matrix Spike/Matrix Spike Duplicate Samples 
An extra volume of sample media may be collected during the sampling event for performance of 
matrix spike (MS)/matrix spike duplicate (MSD) analyses by the laboratory to assess laboratory 
accuracy, precision, and matrix interference. Following shipment of the samples to the laboratory, 
the laboratory prepares MS and MSD samples by homogenizing the soil matrix collected in the 
field and splitting the material into three separate sets of containers. Note that sample aliquots for 
volatile analysis are not homogenized. The laboratory spikes the split samples with appropriate 
analytes prior to performing the extraction in order to evaluate the total of the spiked compound 
and whatever quantity of the compound may be present in the sample. Results of the analyses are 
compared with the results of the primary sample and the known concentrations of the spike 
compounds. The percent recovery and relative percent difference are calculated and results are 
used to evaluate the precision and accuracy of the analytical method for various labeled "extra 
volume samples for MS/MSD." The sample volumes required for these analyses should be 
coordinated with the laboratory and are described in the project Work Plan. 

7.4 Performance Evaluation Samples 
Performance evaluation or pre-spiked soil samples may be used to assess laboratory extraction 
efficiency and accuracy in constituent identification and quantification. Because these samples 
are helpful in assessing the potential bias of analytical methods, they are also commonly used to 
evaluate the accuracy of non-standard methods or mobile laboratory procedures. These samples 
are generally prepared by an independent laboratory and shipped in pre-sealed containers to the 
field to be included with the samples sent to the laboratory performing the analysis of site soil 
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samples. As for field blanks, these spiked samples are generally limited to organic constituents. 
The analytes of interest and corresponding analyte concentrations for the spike samples must be 
specified in the request to the independent laboratory providing the samples in accordance with 
the project Work Plan. These samples are assigned an identification number, stored in a chilled 
cooler, and shipped blind to the laboratory with the other samples. 

7.5 Laboratory Blind Duplicate Samples 
If appropriate, or required by program Quality Assurance, laboratory blind duplicate samples may 
also be used to assess laboratory accuracy in constituent identification and quantification.  
Laboratory blind duplicate samples consist of two or more representative sample volumes from 
one heterogeneous soil sample obtained from one sampling location. Equal volumes of 
representative aliquots from the mixture are submitted to two or more laboratories for analysis. 
The results of each laboratory are compared as a check on the laboratory accuracy. Because two 
samples are analyzed, environmental variability and precision (from one location to another) are 
included in this assessment. 

The laboratory blind duplicate sample volume collected by the sampling team is preserved, 
packaged and submitted for analysis in the same manner as the other characteristic samples in 
accordance with the project Work Plan. 

7.6 Other Sample Types 
Ambient or background samples are used to assess the range of concentrations of potential 
contaminants and naturally occurring inorganic compounds in the vicinity of the site which are 
not the result of site activities. These samples are collected from areas not believed impacted by 
historical site operations (i.e., away from source areas and upwind). 

The ambient or background samples are collected at the locations and depths specified in the 
project Work Plan. If the locations are not specified, a nearby park or other area void of industrial 
activity, for example, may be suitable for collection of ambient samples. The soil type should be 
as close as possible to the onsite characteristic samples. If appropriate, information can be 
obtained from various state and local agencies (e.g. USDA Natural Resources Conservation 
Service) that could aid in selection of ambient soil sampling locations. Ambient soil samples 
should be collected following the same procedure as that used for the onsite soil samples. 
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