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assive diffusion bag (PDB) sampling is a cost-effective alternative to standard (or low-flow) purge and sample techniques
for collecting concentrations of a variety of volatile organic compounds (VOCs) in groundwater at monitoring wells. Using PDB
samplers can result in significant cost savings at sites where VOCs are the constituents of concern and particularly where long-term
monitoring of groundwater is required. PDB sampling can also provide inexpensive and precise vertical contaminant concentration
profiles that can be used to optimize remedial systems. The Interstate Technology and Regulatory Council (ITRC) Diffusion Sampler
Team has gathered the following information about this technology and its uses.

How does a PDB sampler
work?

PDB sampler is a low-density
polyethylene bag filled with deionized
water, which acts as a semipermeable
membrane and is suspended in a well to
passively collect groundwater samples.
PDB samplers rely on the free movement
of groundwater from the aquifer or water-
bearing zone through the well screen. VOCs
in groundwater will diffuse across the bag
material until constituent concentrations
within the bag reach equilibrium with
concentrations in the surrounding
groundwater.

What are the advantages
of PDB samplers?

DB samplers are inexpensive and have

the potential to eliminate or
substantially reduce the amount of purge
water associated with sampling. The
samplers are easy to deploy and recover.
Because PDB samplers are disposable,
there is no down-hole equipment to be
decontaminated between wells. PDB
samplers require a minimal amount of field
equipment. Sampler recovery is rapid.
Because of the small amount of time and
equipment required for the sampling event,
the method is practical for use where
access is a problem or where discretion is
desirable (for example, residential
communities, business districts, or busy
streets where traffic control is a concern).
Multiple PDB samplers distributed vertically

along the screened or open interval may
be used in conjunction with bore-hole flow
meter testing to gain insight on the
movement of contaminants into and out of
the well screen or open interval or to locate
the zone of highest concentration in the
well. As the pore size of low-density
polyethylene is only 10 angstroms or less,
sediment does not pass through the
membrane into the bag. Thus, PDB

samplers are not subject to interference
from turbidity. Finally, because alkalinity-
contributing solutes do not pass through
the membrane, the samplers enable
collection of VOCs in a nonalkaline matrix,
even if the well is in a limestone aquifer.
This feature eliminates the VOC losses
seen when highly alkaline water “foams”
upon attempting to preserve samples by
acidificaton.



How are PDB samplers
deployed?

DB samplers can come prefilled or can

be filled in the field with laboratory-
grade deionized water immediately prior to
deployment. Appropriate weight, con-
nectors, and line are attached to the
sampler, and it is set at the desired depth in
the screened interval. Licensed diffusion
bag suppliers can provide more specific
installation and recovery instructions. See
below for information on using these
samplers in wells with varying screen
lengths.

How much time is
required to collect a PDB
sample?

t takes about 10 minutes to collect a

groundwater sample from a diffusion bag
and about the same amount of time to
install a new bag. If quarterly sampling is
being done, another bag can be installed
immediately after the sample is collected.
If annual or semiannual sampling is being
done, another bag can be installed
immediately after the sample is collected
in some situations. PDB samplers have
successfully been left in place for a year
with no obvious loss of bag integrity. The
longevity of PDB samplers in a variety of
potentially hostile groundwater environ-
ments has not yet been tested, however, so
the user should be alert for potential losses
of bag integrity during recovery. If a single
event is being done, a separate trip will be
required to install the bags at least two
weeks prior to sample collection.

PDB samplers should be left in place for a
minimum of two weeks prior to sample
collection to ensure that the deionized
water in the diffusion bag has reached
equilibrium with the surrounding
groundwater. Under low-flow conditions,
the PDB should be left in place longer prior
to sample collection.

How much do the
samplers cost? And
where do | get them?
Cost information is available from

vendors. There currently are two
authorized distributors from whom passive

diffusion bags can be obtained. EON
Products (www.eonpro.com, 1-800-474-
2490) are filled in the field. Columbia
Analytical Services (www.caslab.com, 1-
800-695-7222) samplers come prefilled
with deionized water. PDB samplers employ
patented technology (U.S. patent number
5,804,743) and therefore require that the
user purchase commercially produced
samplers from a licensed manufacturer or
negotiate a nonexclusive license for
sampler construction from the United
States Geological Survey (USGS).

The cost savings resulting from the
decreased time required to collect
diffusion samples (relative to standard
purge or low-flow purge and sample
techniques) often more than offset the cost
of the PDB sampler and replacement bags.
Prices vary based on volume, hardware,
and optional accessories, but the overall
cost of a diffusion sampler generally ranges
$16 to $35 per bag, plus reusable hardware
(approximately $20 to $25).

Do I need to do a field
comparison or validation
study at my site before
they can be used there?

A validation study typically includes
conducting a side-by-side test with both
PDB samples and conventional sampling
(typically low-flow sampling). In wells
showing little temporal variability in
concentrations, a validation study may not

be needed. PDB sampling results can be
compared to historical data from samples
collected using other techniques, but the
results are less conclusive than those of a
side-by-side test. The biggest uncertainties
associated with PDB sampling are the
presence of vertical stratification within the
well and vertical flow within the well itself.
Stratification can produce PDB sampler
results that do not always agree with
pumped results because PDB samplers
represent approximate points (about 1 foot
long) and tend to show the stratification with
high precision, while the pumped sample
often is a mixture of waters from different
parts of the stratification. In this situation, it
is advisable initially to delineate the
stratification with diffusion samplers to
decide on the optimum deployment depth.
Vertical flow within the well means that the
water may be coming from a horizon not
adjacent to the PDB sampler and, therefore,
not representative of the formation
immediately adjacent to the PDB sampler.
In this situation, a validation study should
be completed to determine whether
diffusion sampling is appropriate for the site
conditions.

How can PDB samplers be
used for detection
monitoring at facilities
currently using
conventional sampling
methods without
introducing statistical
variability due to the
change in sampling
method?

tis practically impossible not to introduce

statistical variability when you switch
sampling methods. For sites that are in
compliance monitoring and using statistics
to demonstrate a decreasing trend, PDB
samplers may not be appropriate. However,
if there is already a strong decreasing trend
established in the data, switching
methodologies would be less critical
because there is good evidence that the
plume concentrations are decreasing. If
good correlation with existing results was
obtained, the decision to switch
methodologies is not scientifically
complex. In a more complicated case



