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1. Scope D 1356 Terminology Relating to Sampling and Analysis of
1.1 Many different types of microorganisms (for example, ~_Atmospheres . . .
bacteria, fungi, viruses, algae) can occupy indoor spaces. E 104 Practice for Maintaining Constant Relative Humidity

Materials that support microbial growth are potential indoor by Means of Aqueous Solutiofs

sources of biocontaminants (for example, spores and toxins) 2-2 APHA Standards o

that can become airborne indoor biopollutants. This guide Standard Methods for the Examination of Water and Waste-

describes a simple, relatively cost effective approach to evalu-  Water

ating the ability of a variety of materials to support microbial

growth using a small chamber method. o o o )
1.2 This guide is intended to assist groups in the develop- 3.1 Definitions—For definitions of terms used in this guide,

ment of specific test methods for a definite material or group&efer to Terminology D 1356. _
of materials. 3.2 Definitions of Terms Specific to This Standard:

1.3 Static chambers have certain limitations. Usually, only 3-2-1 amplification—the act or result of increasing the
small samples of indoor materials can be evaluated. Care mudtantity of microorganisms. , . .
be taken that these samples are representative of the materials3-2-2 CFU—colony forming unit, which may arise from a
being tested so that a true evaluation of the material isingle organism or multiple units, such as spores, in the case of
performed. the fungi. _ N

1.4 Static chambers provide controlled laboratory microen- 3-2.3 colony—macroscopically visible growth. .
vironment conditions. These chambers are not intended tg 3-2-4 inoculation—the act of introducing a microorganism
duplicate room conditions, and care must be taken whednoculum) into the test material. o
interpreting the results. Static chambers are not a substitute for 3-2- inoculum—viable test microorganism introduced onto
dynamic chambers or field studies. a material by implanting a small amount on the surface or

1.5 A variety of microorganisms, specifically bacteria andSubstrate. o L
fungi, can be evaluated using these chambers. This guide is not3-2-6 Plate—petri dish containing microbiological agar me-
intended to provide human health effect data. However, orgarfli@ on which microorganism are grown.
isms of clinical interest, such as those described as potentially 3-2-7 static chamber-a small chamber (enclosed space)
allergenic, may be studied using this approach. with no internal forced air motion. _

1.6 This standard does not purport to address all of the 3.2.8 suscgptlpmty—the_vulnerab!llty of a material or sur-
safety concemns, if any, associated with its use. It is thd@ce to colonization by microorganisms.
responsibility of the user of this standard to establish appro-, Significance and Use

priate safety and health practices and determine the applica- i . L
bility of regulatory limitations prior to use. 4.1 The static chambers have several different applications:
4.1.1 The static chambers can be used to compare the

3. Terminology

2. Referenced Documents susceptibility of different materials to the colonization and
2.1 ASTM Standards: amplification of various microorganisms under defined condi-
D 1193 Specification for Reagent Water tions.
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Analysis of Atmospheres and is the direct responsibility of Subcommittee D22.05——————
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4.1.2 Chambers operated at high relative humidities may behambers be tightly sealed so that the desired humidity will be
used to perform worst case scenario screening tests on mat@aintained. Place hygrometers in the chambers for confirma-
rials by providing an atmosphere where environmental condition that humidities are being maintained, although saturated
tions may be favorable for microbial growth. salt solutions are themselves standards. Exercise care that the

4.1.3 Use of multiple chambers with different environmen-salts selected for use in the chamber are not inhibitory to the
tal parameters, such as a range of relative humidities, permitest organisms.
the evaluation of multiple microenvironments and allows 5.1.2 Temperature-Control the temperature of the cham-
investigation of materials under differing environmental con-bers. The chambers may be externally controlled through the
ditions. use of constant temperature environments, such as a room or

4.1.4 Drying requirements for wetted materials may also béncubator. Chart recorders or other data logging devices are
investigated. This information may be relevant for determiningrecommended to confirm maintenance of temperature. Con-
material resistance to microbial growth after becoming wettrolled temperature is critical for two reasons. First, it can have
These conditions may simulate those where materials are profound effect on the growth of microorganisms. Second,
subjected to water incursion through leaks as well as duringelative humidity is dependent upon temperature. The control
remediation of a building after a fire. limits may be defined by consulting a psychometric chart and

4.1.5 Growth rates of microorganisms on the material maydetermining the impact of temperature on a specific test RH.
also be investigated. Once it has been established that organ-5.1.3 Characterize instrumentation for evaluating other pa-
isms are able to grow on a particular material under definedameters if the instruments are to be employed during material
conditions, investigations into the rate of organism growth maytesting. Conditions such as light need to be noted and con-
be performed. These evaluations provide base line informatiotrolled during the course of an experiment as these conditions
and can be used to evaluate methods to limit or contaimay have an effect on the growth of the test organism. Light
amplification of microorganisms. may be controlled externally by placing the chambers in a

4.2 These techniques should be performed by personnelarkened room to remove light or in a continuously lighted
with training in microbiology. The individual must be compe- room for a constant light source.
tent in the use of sterile technique, which is critical to exclude 5.2 Provide ports, where needed, for the insertion of probes
external contamination of materials. to monitor and record temperature and relative humidity, using
externally located instrumentation as long as it is well sealed
and contamination is avoided.

5.1 Static Chamber-Chambers should be relatively small 5.3 Decontamination-Decontaminate the chamber before
and portable, contain three or four shelves, and be easiliitiating any analysis. Surface disinfection or vapor phase
decontaminated. In addition, transparent walls are desirablgisinfection may be appropriate. Glass may be autoclaved.
because visual inspection of the test material and monitoring dfollow the manufacturers’ instructions, especially any safety
instruments (that is, hygrometers) without opening the champrecautions. If a chemical disinfectant is employed, clear the
ber is preferred. Fig. 1 is a schematic diagram of a possiblehambers of any residual disinfectant to prevent interference
static chamber. Acrylic desiccators are readily available, easilyith the growth of the microorganisms on the material being
adaptable, and relatively inexpensive. Other options, such asvaluated. Thoroughly ventilate the chambers in a clean
glass, are also acceptable. Glass has the advantage of beigvironment. Decontaminate the salt solutions. The method
autoclavable; however, it is frequently much less portable. Theised is dependent upon the composition of the salts selected.
chamber door must provide ready access to the materials by instrumentation to be used during the evaluations, such as
should be airtight when closed. hygrometers, may be removed from the chambers during the

5.1.1 Relative Humidity—Maintain humidities through the decontamination procedure of the chamber surfaces and de-
use of saturated salt solutions contained in trays on the bottowontaminated separately; however, it is generally more effec-
of the chambers (see Practice E 104). It is essential that th@se for them to remain in the chambers. Verify the efficacy of

the decontamination procedure as part of the Quality

5. Apparatus

Assurance/Quality Control (QA/QC) plan.
5.4 Decontaminate the work area around the chambers
e == N . routinely, especially before opening the chamber door. The
~ She!ve_s with chambers should be kept in a clean room, functionally Class
=1 Petri Dishes 100 000 (M 6.5 or ISO 8) or better.
—_— o &
6. Reagents
—= Tray with salts 6.1 Purity of Reagents-Reagent grade chemicals shall be
/ used in all tests. Unless otherwise indicated, it is intended that
all reagents conform to the specifications of the Committee on
FIG. 1 Schematic of Example Static Chamber Analytical Reagents of the American Chemical Society where
Documents
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