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QHW Designation: D 6323 — 98

Standard Guide for
Laboratory Subsampling of Media Related to Waste
Management Activities *

This standard is issued under the fixed designation D 6323; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilone] indicates an editorial change since the last revision or reapproval.

1. Scope uids, With or Without Solids, in Drums or Similar Con-

1.1 This guide covers common techniques for obtaining tainers . . _
representative subsamples from a sample received at a labora-D 5792 Practice for Generation of Environmental Data
tory for analysis. These samples may include solids, sludges, Related to Waste Management Activities: Development of
liquids, or multilayered liquids (with or without solids). Data Quality Objectives _
1.2 The procedures and techniques discussed in this guide D 5956 Guide for Sampling Strategies for Hetergeneous
depend upon the sample matrix, the type of sample preparation Waste§ _ _ . _
and analysis performed, the characteristic(s) of interest, and the D 6051 Guide for Composite Sampling and Field Subsam-
project specific instructions or data quality objectives. pling for Environmental Waste Management Activifies
1.3.This guide _ incIu_d(_as severaj s_ample homog_enizatio%_ Terminology
techniques, including mixing and grinding, as well as informa- s . i i
tion on how to obtain a specimen or split laboratory samples, 3-1 contaminant unitn—the largest particle size that con-

1.4 This guide does not apply to air or gas sampling. tains the contaminant of interest .
1.5 The values stated in S| units are to be regarded as the 3-11 Discussior—The contaminant of concern, as defined
standard. by the project objectives, may be associated with all the

1.6 This standard does not purport to address all of thep_article sizes or associated with onlly a cgrtain particle sjze or
safety concerns, if any, associated with its use. It is théiZeS- At .the time .of waste generauon, discharge or spill, the
responsibility of the user of this standard to establish appro-Particle size of this contaminant of concern may be on the
priate safety and health practices and determine the applica‘-”‘tom'c or molecular scale, such as solvent spill into sand, or a

bility of regulatory limitations prior to use. macro scale, such as lead acid batteries at a dump site. The
contaminant unit may also be in-between these scales, such as
2. Referenced Documents lead patrticles encapsulated in coal. In practice, the contaminant
2.1 ASTM Standards: unit may change if the contaminant unit becomes absorbed or
C 702 Practice for Reducing Samples of Aggregate tdsorbed to particles larger than the contaminant unit. It is the
Testing Sizé size of the contaminant unit at the time of subsampling, not at
C 859 Terminology Relating to Nuclear Materfals the time of generation, that is referred to as the contaminant
D 346 Practice for the Collection and Preparation of CokelNit _ . _ _
Samples for Laboratory Analysis 3.2 maximum allowable particle sizeé—the largest lineal
D 2234 Test Methods for Collection of a Gross Sample ofdimension of a sample’s individual particles accepted for a
Coaf given sample mass.
D 4547 Guide for Sampling Waste and Soils for \olatile 3-2-1 Discussior—The maximum allowable particle size is
Organic Compounds sometimes referred to as the allowable particle size. A simple
D 4823 Guide for Core Sampling Submerged Unconsoli-nethod of measurement is a sieve. o
dated Sediments 3.3 multilayered samplen—a sample consisting of two or

D 5743 Practice for Sampling Single or Multilayered Lig- More clearly differentiated components. _

3.3.1 Discussior—Multilayered samples are those with two
or more distinct visual layers of material. These layers may be
the result of differences in density, such as liquid/liquid layers

1This guide is under the jurisdiction of ASTM Committee D34 on Waste (for example, chlorinated solvents and water, water and oil),
Management and is the direct responsibility of Subcommittee D34.01.01 Ofliquid/solid Iayers (fOI’ example, sludge), solid/solid Iayers (fOI’
Planning for Sampling. . .

Current edition approved Sept. 10, 1998. Published December 1998. example’ small rocks and Iarge rqcks), or (_:omblnatlons of

2 Annual Book of ASTM Standardgol 04.02. these layers (for example water, oil, and soil). These layers

3 Annual Book of ASTM Standardéol 12.01.
4 Annual Book of ASTM Standardgol 05.05. _
® Annual Book of ASTM Standardeol 11.02. & Annual Book of ASTM Standardéol 11.04.
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may also be the result of depositional layering, such as greediscussed and clarified prior to initiating any subsampling
clay and silty sand from a coring sample. procedure. These instructions may include such options as
3.4 particle size n—the controlling lineal dimension of those found in Table 1. The limitations and advantages of these
individual particles (see Terminology C 859). methods are also found in this table. The data user should be
3.5 representative subsample—a subsample collected in informed about the limitations and advantages of all subsam-
such a manner that it reflects one or more characteristics qfling procedures prior to deciding which one to use.

interest (as defined by the project objectives) of the laboratory 5.1.2 If the data user still provides no instructions upon

sample from which it was collected. being contacted, laboratory personnel should explain to the
3.5.1 Discussior—A representative subsample can apply todata user that the laboratory’s standard operating procedures,
a single sample, or a composite sample. which reflect the concerns and issues discussed in this stan-

3.6 sample n—a portion of material taken from a larger dard, will be used. The sample should be treated as if the scale
quantity for the purpose of estimating properties or composiof the contamination is on the micro level, and no artifacts can
tion of the larger quantity, (see Guide D 6051). be removed. Since sample matrices and types and mechanisms

3.7 sludge n—Any mixture of solids that settles out of of contamination are infinitely variable and require judgments
solution. Sludges contain liquids that are not apparent as fre® be made, it is advisable that experienced analysts decide
liquids, (see Practice D 5743). which subsampling techniques be employed. These procedures

3.8 subsample n—a portion of a sample taken for the must be discussed and clarified with the data user prior to
purpose of estimating properties or composition of the wholenitiating any subsampling procedure.
sample, (see Guide D 6051). 5.2 If the sample integrity or composition is not as antici-

3.8.1 Discussior—A subsample is also commonly referred pateq, the data user must be contacted to confirm or clarify the
to by such terms as specimen, aliquot, subsample, or analytic{structions. An example of when this would be necessary
subsample. To avoid confusion, the term specimen is used fgoyld be a case where a coring sleeve was received at the
refer to the final portion of the sample used during analysisigporatory. On opening the container, the analyst notices clay in
The material received at the laboratory will be referred to as thgne end of the sleeve, and sand at the other end. Before the

laboratory sample. All portions subsampled in-between receipinalyst can proceed, the appropriate instructions from the data
at the laboratory and the specimen are referred to as subkser must be obtained.

samples. The subsample may be the specimen. 5.2.1 Field samples should be collected in appropriate

4. Significance and Use containers for the analyses requested. If the submitted sample
4.1 This quide discusses options for taking a subsam Iis improperly collected, the data user should be contacted by
' 9 P g b ?aboratory personnel. If the data user authorizes the laboratory

T B oo o e Cone i the aralysis,  noe shoul be made i e
eceival documentation, and also in the case narrative in the

of the laboratory sample prior to analysis. final report.

4.2 The guide will describe appropriate instructions to be . . . L
g pprop 5.3 Documentation during the subsampling process is criti-

submitted to the laboratory with the field sample. L Si b i hni bi h | h
4.3 This guide is intended for use in the laboratory to take &2 Since subsampling techniques may bias the results, the

representative subsample or specimen of the whole fieIPUbS"’Impllng method used must be noted in the analytical

sample for direct analysis or sample preparation for analysis. pgbook. . _ _ _ _

is intended for field personnel, data users, laboratory sample 5-3.1 Anytime the analytical result will be biased, it must be

reception personnel, analysts, and managers. documented, and the data user should be notified prior to
4.4 To obtain a representative subsample, layer analysi§€ginning any subsampling technique. For example, if head-

grinding, mixing, and changing the physical state such a§Pace exists in a container arriving at the laboratory, some

digesting, drying, melting or freezing may be required. Thisvolatile components will have' partitioned into that headspacg.
guide considers cone and quartering, rifie splitting, andHowever, if the data user decides to proceed with the analysis,

particle size reduction. the analytical logbook and the case narrative on the final report
_ _ should indicate this condition.
5. General Considerations 5.4 Particle size is the physical dimension of an object’s

5.1 Successful implementation of this standard depends opieces or parts. The maximum particle size contained within a
effective communication between the data user and the labdaboratory sample is the largest of these pieces. The contami-
ratory staff. The selection of optimal subsampling procedurespant of concern, as defined by the project objectives, may be
techniques, and strategy by the laboratory depends on thessociated with all particle sizes or associated with only a
intended use of the data. The data user should submit approertain particle size or sizes. The largest of these particle sizes,
priate instructions with all samples and, when necessary, thihat contain the contaminant of interest, would be the contami-
laboratory staff should contact the data user for confirmation onant unit. The contaminant unit, at the time of waste genera-
further clarification of these instructions. tion, discharge or spill, may be on the atomic or molecular

5.1.1 The appropriate instructions must be reviewed by botlscale, such as a solvent spill into sand, or a macro scale, such
the laboratory receiving personnel and the analyst(s) or supeas lead acid batteries at a dump site. The contaminant unit may
visor. If there are no instructions, the appropriate laboratonalso be in-between these scales, such_as lead particles_encap-
personnel should contact the data user. Options should kmilated in coal. In practice, the contamibd@ GUIRACKES: if
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TABLE 1 Limitations and Advantages of Sample Preparation Options

Instruction

Limitations

Advantages

Remove artifacts, such as rocks and twigs, from the
sample prior to subsampling

Digest or extract the contaminant from the outside
of the large particles

Digest or extract particle sizes separately

Form an emulsion layer so that the material may
be treated as homogeneous liquid

Separate liquid layers

Dry sample

Change the physical state, such as freeze the
material so that it may be treated as a solid, or
melt the material so that it may be treated as a
liquid

Analyze only one layer of multilayered samples,
such as analyze only the oil portion of an oil/water
mixture for PCBs

Composite portions of the sample for volatile

analysis directly in a purge unit vs. individual
analysis of these portions

Reduce particle size

Use standard methods for solids (for example,
cone and quarter, grind, riffle, sieve)

(1) May bias analytical results by altering contaminant
concentration, (2) May bias sample if results are not
properly weight averaged.

May bias sample if contaminant is within the large
particles.”

(1) Separation of particle sizes may be difficult,”
(2) May bias sample if results are not properly weight
averaged, (3) Higher cost.

May bias the sample if a complete emulsion is not
achieved.”

(1) Separation of layers may be difficult, especially
at the interface, (2) May bias sample if results are
not properly weight averaged.

May alter chemistry or change stability of some
compounds.”?

May be difficult to achieve complete freezing or
melting and maintain it long enough to get a
subsample.”?

May bias the sample if there is cross-contamination
between layers

(1) May overload gas chromatography columns if
sample has high amounts of solvents in each portion,
(2) Separation of portions may be difficult.

(1) Increasing surface area may effect data in some
procedure with particle digestion or extraction, such
as TCLPA (2) May be difficult, depending on matrix.

Dependent on method.” See 7.1.5 for more
information.

(1) May be easier to subsample, (2) May be easier to
analyze, (3) Appropriate if the target population is
material minus artifacts.

(1) May be easier to analyze, (2) May prevent need
for weight average calculation.

(1) Allows some particle size consistency during
analysis, (2) May be easier to subsample within
portions after separation.

(1) May be easier to subsample as a homogeneous
liquid,

(1) May be easier to analyze, (2) May be easier to
subsample within portions after separation, (3) Allows
different preparation methods within each layer.

(1) Allows for consistency of subsampling for liquid/
solid mixtures, (2) Analytes reported unbiased by
moisture content.

Allows for consistency of subsampling.

(1) Possible cost savings to customer, (2) May be
easier to subsample from a single layer, (3) May be
easier to analyze.

(1) May prevent losses of volatile because the sample
is handled only once, (2) Possible cost savings to
customer, (3) May prevent need for weight average
calculation.

Allows for consistency of subsampling.

Dependent on method. See 7.1.5 for more information.

AMay be unsuitable for samples to be analyzed for volatile constituents.

the contaminant becomes absorbed or adsorbed to particleative is to reduce the particle size of the entire sample or

larger than the contaminant unit. subsample as specified by sampling theory. If the particle size
5.4.1 Knowledge of the contaminant unit may be used tds reduced enough, a subsample of the mass recommended by

determine the preliminary steps to subsampling. For examplesampling theory and the extraction/digestion method can be

if the contaminant unit is on a molecular scale and wabtained.

adsorbed to soil particles and rocks, removal of large rocks 5.6 All subsampling should be performed in an area which

with their relatively small surface area may not affect the datas free from contamination, easily decontaminated, and vented

as long as the results are weight averaged. If one is unsure @ control dust and remove fumes.

the mechanism of contamination, that determines how the 5.7 Prior to subsampling liquids, the analyst must consider

contamination is dispersed within the sample matrix, one mayhe property or characteristic requested, and the container size

not be able to discard any particles during subsampling. received. If the analyte has the ability to adsorb onto the
5.5 Sampling theory requires that subsamplassshould container, the field sample should arrive at the laboratory in an

increase as the size of the largest particle in the samplappropriately sized bottle, such that the whole sample will be

increases. If the subsample mass recommended by samplinged. The sides of the container should then be rinsed properly

theory is larger than that normally used in the sample prepao assure that all the contaminants are transferred into the

ration method, the subsample mass may be increased and thaealytical vessel.

extraction/digestion procedure scaled accordingly. The stan- 5.8 Subsampling techniques are different when analyzing

dard volume of digestate/extract is then submitted for analysidor volatile compounds than non-volatile compounds. The

However, if the subsample mass is too large to be accommadadifferences are discussed for each sample matrix.

dated by the sample preparation procedure, multiple sub- ) B )

samples (of equal mass) can be extracted/digested, and tRe Matrix Specific Subsampling

extracts/digests combined and mixed prior to removal of the 6.1 Solids

standard volume specimen needed for analysis. Another alter-6.1.1 Table 2 gives the relationship EB3@€bINA @RESm
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TABLE 2 Recommended Minimum Subsample Mass for small surface of the large particles. If the large particles are
Particulate Materials to Achieve a Fundamental Error of 15 % excluded, the appropriate mass can be based on the smaller
Recommended ~ Maximum particle sizes, which have a much larger surface area. If the
Minimum Allowable Size Class® et Meah decision is made to remove the large particles, the mass of both
Subsample Particle Size”, Si . gep ’
Mass, g cm 1z¢ the large and small particles would be used to calculate the
0.1 0.05 Clay to coarse sand 35 final concentration of the contaminant of interest.
1 0.1 Coadrse to very coarse 18 6.1.2 If larger sample masses are required, two ASTM
san .
2 0.13 Very coarse sand 13 Standards may be helpful. Test Method D 2234 discusses test
5 0.17 Very coarse sand 12 methods and procedures for the collection of a sample under
;8 8-21 granu:e grave: %0 various conditions of sampling. It describes general and special
. ranule grave . . .
50 0.37 Granule gravel 6 purpose s_amplmg procedures for c_oal by size, condition, and
100 0.46 Pebble gravel 5 characteristics. The document also includes in the annex, a test

“The maximum allowable particle size allowed can be approximated for other method for determining the variance of components of a coal
sample masses by using the equation, allowable particle size (cm) = the cube root and a test method for estimating the overall variance for
Ofg\./\c/)gr%ﬁorstimsii)lzee Elas:slr(]sger:rg) and (4) These soil descriptions are added for increments of one fixed Welght_Of a given coal.
those readers who equate particle size with the Wentworth descriptions and are 6.1.2.1 A second method which is often referenced by other
not meant to indicate that the applit_:ation}ofthistable is limited to soil particles. The ASTM standards dea”ng with coals is Practice D 346. The
table can also be used for non-soil particles such as waste. practice is designed to provide a representative sample of the

coke from which it is collected. It considers the variability of
particle size and sample mass to achieve a fundamental error obke and the wide variety of sampling equipment.
15 %. For information about fundamental error, see ®¥f If 6.1.3 If the desired subsample mass is equal to or less than
the maximum allowable particle size is greater than that listeédhe maximum allowable particle size, subsampling can proceed
in the table, then sampling theory would suggest particle sizgjithout any need for particle size reduction. If the particle size
reduction, such as grinding, or use of a larger sample mass. F@ greater than the allowable particle size in Table 2, then the
example, if granule gravel has an allowable particle size okample matrix, the type and mechanism of contamination, the
0.21 cm, according to this table, a subsample mass of 10 g iscale of the contaminant unit, as well as particle size reduction
needed. Many digestions/extractions commonly use 1 g. Thehould be considered. These allowable particle sizes are based
10 g subsample would be ground to a size of 0.1 cm, and thgn the assumption that the contaminant exists as a particle or is
specimen would be taken from the ground material. Approxi-adsorbed to particles. In those cases where the contaminant
mations were employed to construct this table. The actualnit is on the atomic or molecular scale or is a particle much
fundamental error could be much larger. More information onsmaller than the allowable particle size of the sample, then

calculating the maximum allowable particle size for variousalternative approaches can be employed with acceptable bias.
fundamental errors, and particles shapes is included in Annex ¢ 1 4 Solid Samples for Volatile Analysis

Al. i . ) . o 6.1.4.1 Due to the volatility of this class of compounds,
6.1.1.1 Part|cle_5|ze reducpon can be avoided by mOd'fY'”gaboratory subsampling procedures addressing the sample’s
the sample digestion/extraction methods to use large specimefoyapie particle size could result in large losses of the
masses. Following digestion/extraction of the large specimen,, ameter of interest, rendering the results unrepresentative.
the homogeneous digestate/extract is analyzed. For exampleif,q possible exception is when cryogenic freezing conditions

_the cont_aminant of concern was a chr_omium solution sp_illedare maintained throughout the handling process.
into a mixture of gravel and soil, knowing that the chromium
coats the medium allows a choice of sample preparation. The Note 1—If cryogenic techniques (working with frozen samples) or
analyst may totally dissolve the specimen. He/she may dige$ther special techniques are used, the procedure should be validated on
the chromium from the outside of the particles, analyzing the2Poratory control samples (LCS) which have been spiked with known
. . concentrates of the parameter of interest. The nature of the test matrix for
digestate. Or, he/she may eXtraC_t the ma_te“al’ and analyze t LCS and the spiking solution should be chosen to allow uniform
extractant. If the analyst had no information about the mechaistribution of the spike in the matrix prior to subsampling. Regardless of
nism of contamination, he/she would have to assume that th@e particle size reduction techniques chosen, it is advisable to carry an
contamination is throughout all particles of the laboratoryLCS through each preparation batch as a quality control sample. A
sample. subsample of the field sample without particle size reduction through the
6.1.1.2 If information is available regarding the type andValidation procedure will demonstrate the amount of volatile loss (from

mechanism of contamination. then it mav be possible to avoia;e LCS results) and increased volatiles recovery (from a comparison of
’ y P e unreduced field sample with the size reduced sample) using particle

particle size rgduction Qnd .the use of large specimen masses,, reduction.)

For example, if contamination occurred on a molecular level . ]
(for example, a solvent is discharged to soil), an argument can 6-1.4.2 When analyzing samples for low levels of volatile
be made to preclude large particles (for example, rocks), sincgPnstituents (0.5 to 200 ug/kg range), disctete samples should

insignificant amounts of contamination will be adsorbed to thé®€ Placed into a container that, once sealed, is analyzed without
opening (see Guide D 4547). For this reason, and because

sample mass is often limited by the analysis system, low level

7 The boldface numbers given in parentheses refer to a list of references at tlﬁampl_es typically are not amenabl_e ﬁ either particle_ size
end of the text. reduction procedures or the analysis b @Gl AR tSss.
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