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1. Scope

1.1 This standard provides guidance on the selection of
procedures for proper packaging and shipment of environmen-
tal samples to the laboratory for analysis to ensure compliance
with appropriate regulatory programs and protection of sample
integrity during shipment.

1.2 This standard does not address transport of hazardous
wastes for disposal purposes.

1.3 This standard does not address the selection of
parameter-specific sample bottles or containers.

1.4 This guide offers an organized collection of information
or a series of options and does not recommend a specific course
of action. This guide cannot replace education or experience
and should be used in conjunction with professional judgment.
Not all aspects of this guide may be applicable in all circum-
stances. This guide is not intended to represent or replace the
standard of care by which the adequacy of a given professional
service must be judged, nor should this guide be applied
without consideration of the many unique aspects of a project.
The word “standard” in the title of this guide means only that
the guide has been approved through the ASTM consensus
process.

1.5 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory requirements prior to use.

2. Referenced Documents
2.1 ASTM Standards:>

! This guide is under the jurisdiction of ASTM Committee D18 on Soil and Rock
and is the direct responsibility of Subcommittee D18.21 on Ground Water and
Vadose Zone Investigations.
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D653 Terminology Relating to Soil, Rock, and Contained
Fluids

D4220 Practices for Preserving and Transporting Soil
Samples

D4840 Guide for Sample Chain-of-Custody Procedures

D5079 Practices for Preserving and Transporting Rock
Core Samples

D5903 Guide for Planning and Preparing for a Groundwater
Sampling Event

D6089 Guide for Documenting a Ground-Water Sampling
Event

D6517 Guide for Field Preservation of Ground-Water
Samples

2.2 Shipping Regulations:

International Air Transport Association (IATA) Dangerous
Goods Regulations, 43rd Edition, January 2002

International Atomic Energy Agency (IAEA) Regulations
for the Safe Transport of Radioactive Material, Section 10,
Publication IAEA TS-R-1

International Civil Aviation Organization (ICAO) Technical
Instructions for the Safe Transport of Dangerous Goods by
Air, Document #9284-AN/905

U.S. Government Printing Office, Title 40 Code of Federal
Regulations Resource Conservation and Recovery Act
(RCRA), Part 261

U.S. Government Printing Office, Title 49 Code of Federal
Regulations Transportation (DOT), Parts 170-174

U.S. Postal Service, Hazardous, Restricted and Perishable
Mail USPS Publication 52

3. Terminology

3.1 Definitions of Terms Specific to This Standard:

3.1.1 carrier—a commercial company that is responsible
for the actual shipment of environmental samples from the
point of sample receipt from the shipper to the sample’s final
destination.

3.1.2 dangerous goods—those goods that meet the criteria
of one or more of nine United Nations (UN) hazard classes
and, where applicable, one of three UN packaging groups
according to the provisions of shipping regulations.
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3.1.3 environmental sample—containerized liquids, solids
or gases that are collected for the purpose of laboratory
analysis.

3.1.4 inner packaging—packaging for which an outer pack-
age is required for transport (for example, a sample bottle or
container).

3.1.5 outer packaging—the outer protection of a composite
or combination packaging together with any absorbent mate-
rials, cushioning and any other components necessary to
contain and protect sample bottles or inner packaging.

3.1.6 shipper—the person who actually packages and pre-
sents environmental samples to a commercial carrier for
shipment or who personally transports samples. The shipper is
commonly the person who collected the environmental
samples.

3.1.7 shipping—the commercial or private transport of en-
vironmental samples via highway, rail, vessel or aircraft.

4. Significance and Use

4.1 This standard provides guidance in determining the
most appropriate procedures for packaging and shipping envi-
ronmental samples. Use of this guide by personnel involved in
packaging and shipping environmental samples will facilitate
safe, effective and compliant procedures.

5. Regulatory Requirements

5.1 The shipment of many environmental samples falls
under the jurisdiction of national and standardized international
regulations whenever samples exhibit one or more properties
that classify the samples as being dangerous or hazardous. Not
all environmental samples, however, satisfy the criteria for
being classified as dangerous or hazardous substances. These
samples can be packaged and shipped as non-regulated or
non-hazardous environmental samples.

5.2 Tt is the shipper’s responsibility to determine which
regulations apply to the environmental samples requiring
shipment. This determination must be made prior to sample
collection to ensure compliance with shipping regulations at
the conclusion of sample collection. The primary sources of
shipping regulations that can apply to environmental samples
include the U.S. Department of Transportation (DOT), the
International Air Transport Association (IATA), and the U.S.
Postal Service (USPS). DOT regulations govern transport of
samples by water, rail, roadway and air; IATA regulations
govern air transport of samples; USPS regulates both ground
and air delivery of samples through the U.S. Postal System.
Other agencies such as the U.S. Department of Agriculture
(USDA) (restrictions on interstate shipment of soil samples to
prevent the spread of biological contaminants), The Interna-
tional Atomic Energy Agency (IAEA) (transport of radioactive
materials by air), the International Civil Aviation Organization
(ICAO) (shipment of the dangerous goods by air). The Inter-
national Maritime Dangerous Goods Code (shipment by ves-
sel) may also need to be considered. Sample shippers must also
be aware of the potential for restrictions on shipping samples at
both the state and local levels. Shippers should contact state
and local agencies to determine any shipping restrictions.
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5.3 Should dangerous or hazardous samples be shipped
using methods not in full compliance with applicable regula-
tory requirements, the following penalties can be assessed to
the shipper:

5.3.1 Refusal to deliver the environmental samples to their
intended destination, which can result in sample integrity being
compromised, chain-of-custody being broken, or sample hold-
ing times being exceeded;

5.3.2 Assessment of financial penalties which can be severe;
and/or

5.3.3 Imprisonment for blatant illegal shipment of danger-
ous or hazardous substances.

6. Procedures for Packaging and Shipping
Environmental Samples

6.1 Planning—As indicated in Guide D5903, the Sampling
and Analysis Plan (SAP) for a project will specify the number
of samples to be collected for each medium being sampled (for
example, soil, ground-water, surface water, soil gas, sediment
and corresponding quality control samples). This SAP will also
include a discussion on the need to plan for the appropriate
number, size(s), and type(s) of outer packaging based on the
number and sizes of sample containers to be filled and to plan
for adequate space in outer packaging to accommodate inner
packing materials and temperature controls. The SAP will
specify the analyses to be performed on each sample and
should also indicate the type of sample bottle or container and
volume required for each analyte. The SAP should also provide
guidance on selection of the methods for sample packaging and
shipment of samples to the laboratory for analysis when
dangerous or hazardous samples are anticipated.

6.2 Regulatory Responsibilities of the Shipper—The sample
shipper is responsible for ensuring that all environmental
samples are packaged, labeled, and marked in a manner that is
consistent with applicable shipping regulations. Failure to do
so puts the shipper at risk of the penalties discussed in 5.3.

6.3 Determination of Dangerous or Hazardous Properties
of Environmental Samples:

6.3.1 Prior to collection of environmental samples, it is
necessary to determine the hazard class of a sample. If this is
unknown, the shipper must use best professional judgment to
determine the potential for samples to exhibit one or more
hazardous characteristics (for example, through background
research review, interviews and review of purchasing and
disposal records) and to determine the appropriate degree of
danger associated with those hazardous properties as defined
by applicable shipping regulations (see Note 1). Table 1
summarizes the nine United Nations (UN) hazard classes that
are defined within shipping regulations and provides three
examples of environmental samples that might meet the criteria
of a given hazard class. Table 2 summarizes the degree of
hazard associated with dangerous goods being shipped as
defined by applicable shipping regulations.

Note 1—Dangerous or hazardous properties of environmental samples
are as defined specifically by shipping regulations. Definitions developed
for use under other regulatory programs may be substantially different and
are not applicable. For example, a corrosive liquid under IATA definition
is “a substance which, in the event of leakageﬁan cause severe damage
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Document Sharing Hub


http://www.avadocuments.com/doc/astm-d6911-03
http://www.avadocuments.com/doc/astm-d6911-03

