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» Defined by objectives of study
» Must be identified prior to sampling
» Scale of observation matters
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Precise, unbiased,
and accurate

Imprecise, biased,
and inaccurate

Precise, biased,
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Imprecise, unbiased,
and inaccurate
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» Sampling error
» Precision requirements

* Field sampling methods and
equipment

« Sample preparation
- Laboratory subsampling
 Analyses
» Sample containers
» Sample preservation and storage
» Sample holding times
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» Improper collection
« Target population
« Sampling location
« Spatial or temporal changes
« Sampling media
« Sampling tools
« Sample containers
» Contamination
» Sample preservation and storage
» Inadequate sample mass
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The source of most sampling errors

Cannot be eliminated, but can be
estimated

Due to the fact that not all particles
have the same composition

Results in variability and a lack of
precision

Particle size, sample mass, and
degree of heterogeneity are
important factors
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Particle
size
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Assumes a normal distribution
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» Solid

» Liquid

» Biological
> AIr

Choice of media depends on:
 Regulatory requirements

Anticipated sources

Transport mechanisms

Receptors

Climate
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» Assess potential for acid generation

» Assess potential for contaminant release
» ldentify contaminant source(s)

» Provide input for modeling

» Determine lithologic variability

»> Establish baseline conditions

»> Meet regulatory requirements



=

» Assess water quality

> Provide data for contaminant
loading calculations

> ldentify contaminant source(s)
» Provide input for modeling

» Use In toxicological testing

» Establish baseline conditions

»> Meet regulatory requirements
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» Monitor for hazardous gases,
vapors, or particulates

» Monitor for combustible gases
or vapors

» Monitor for oxygen deficiency

» Determine total suspended
particulates

» Establish exposure levels

» Meet regulatory requirements
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» Focusing sampling activities
solely on regulated constituents
often results in incomplete or
Incorrect characterization, which
could lead to costly problems later

» Most modeling requires complete
information
(e.g., Biotic Ligand Model,
geochemical speciation models)



=

> Probabilistic

(Each member of the target population has a
known probability of being selected)

 Random sampling
« Systematic random sampling
o Stratified random sampling

» Nonprobabilistic
« Convenience sampling
* Purposive sampling
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» Adaptive sampling

« Sampling regions are selected
based on values of the variables
of interest observed during a
sampling survey

 Because sampling is based on
prior data, different estimators
must be used in the adaptive
sampling technique to guarantee
lack of bias
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» Composite sampling

 Use when average values are of
interest

« Can significantly reduce analytical
costs
» Hot spot sampling

* Use when need to distinguish
areas of different concentrations

« Can result in expensive sampling
and analytical costs
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» Surficial material (upper 15 cm)
» <2 mm size fraction

> Pitard (1993)
* Interplay between particle size and
sample mass
* Collect many small increments
 Awareness of segregation mechanisms
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Divide mine-waste dump into at least
30 cells of roughly equal surface area

Collect a surficial sample from each cell
(multiple samples from each cell if possible
and a total weight of at least 100 g)

Combine cell samples into a
mine-dump composite sample

Dry sieve the mine-dump composite sample to
<2 mm (final composite sample should weigh
at least 1,000 g (1 kg) after sieving)









=

This sampling strategy could be
adapted to the sampling of other
target populations, such as

» Individual waste-dump lobe
» Pit bench

» Dump lift

» Geologic unit

» Other "operational” units
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