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Preface

This handbook provides basic guidance for working-level environmental field sampling personnel to
ensure the integrity of monitoring activities tied to regulatory reporting requirements. The handbook
was developed as a tool for Department of Defense (DoD) personnel. In cases where a contractor
provides environmental sampling and field testing services, the contractor is responsible for ensuring
self-compliance with all environmental and occupational safety and health laws and regulations. In
certain instances, special requirements may dictate a more rigorous detail, depending on federal, state,
and local regulations. Local field sampling procedures should be compatible with the contents of this
handbook. However, there is no intent for guidance herein to replace standard operating procedures,
which may exist at the local level.

Issues regarding the contents of this handbook should be brought to the attention of the DoD Environ-
mental Data Quality Workgroup, Field Sampling and Testing Subgroup.

The DoD Environmental Data Quality Workgroup (EDQW) developed this handbook to provide guid-
ance for environmental field sampling personnel and laboratories performing services for the DoD. It is
based on the Navy Environmental Compliance Sampling and Field Testing Procedures Manual (August
2009), and is expanded to incorporate DoD-wide field sampling and testing guidance. Nothing in this
document relieves any field or laboratory personnel from complying with more stringent contract speci-
fications, host-nation final governing standards, or federal, state, and local regulations. This handbook
can and should be supplemented by project-specific requirements. The DoD EDQW strongly encou-
rages project teams to involve laboratories, project chemists, and field personnel during project-
planning activities. The involvement of the laboratories, field personnel, and project chemists is critical
to the development of project-specific measurement performance criteria (MPC) and to the selection of
methods capable of satisfying the MPC.
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Chapter 1.

1.1. Purpose

The purpose of the DoD Environmental Sampling
Handbook is to provide general sampling guid-
ance and promote consistency in how environ-
mental samples are collected and analyzed. The
handbook discusses strategies and techniques that
can be employed to sample and analyze various
media, including but not limited to water, soils,
gas, and tissues. Applications and limitations of
each sampling strategy and technique are briefly
described. This handbook is not intended to be
all inclusive, but it does provide guidance and
discussion of basic sampling techniques. Many
of the techniques discussed in this handbook have
been derived from approved and accepted regula-
tory programs. When appropriate, references to
standardized methods are provided.

1.2. Scope

This handbook describes techniques that can be
used for environmental sampling and analysis at
Department of Defense (DoD) compliance, resto-
ration, or other sites. Handbook users are cau-
tioned on possible differences between material
presented here and requirements contained in
control documents such as permits, licenses, state,
local, and other countries’ program regulations.
These control documents have legal precedence
and may prescribe sampling practices unique to a
specific program or site. When sampling to
document compliance with a control document
(regulation, permit, etc.), the control document
takes precedence over this handbook, and this
handbook should be used as a guidance document
only.

1.3. Background

Accurate, defensible, environmental sampling
and field-testing results are imperative for regula-
tory compliance monitoring. There is great op-
portunity for error considering the variable condi-
tions within the environment and the great variety
of sampling equipment available. There is little
tolerance for error since the validity of associated
laboratory test results depends on
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sample integrity. Sampling personnel are key to
the success of environmental sampling and test-
ing programs upon which decisions are based.

At times, sampling personnel interface directly
with federal, state, and local oversight personnel
while sampling. They play sensitive roles in
representing their commands and activities in this
manner. At all times, success requires that sam-
pling personnel be familiar with governing direc-
tives and their roles in relation to them, that they
be properly trained and qualified, and specifical-
ly, that they have a strong appreciation for:

= The environmental sampling organization
= The importance of sampling plans
= Sampling and laboratory personnel interface

= Sampling equipment usage and maintenance
requirements

= Sampling and field testing procedures

= Record and log keeping requirements

= Chain-of-custody (COC) requirements

= Personnel and equipment safety precautions

= Labeling, preservation, packaging, and
shipping requirements

= Training and qualification requirements.

This handbook responds to the above concerns by
providing clear, concise, and consistent guidance
to sampling personnel. It provides the framework
to identify generic requirements pertaining to
sampling, to the extent possible, given the diverse
missions and sites of the DoD, and is designed to
augment and improve internal management of
DoD environmental sampling programs. It is not
intended to create any right or benefit, substantive
or procedural, enforceable at law by any party
against the DoD, its officers, employees, or any
person.

1.4. Requirements for Laboratory Testing

An important element of the DoD’s mission is to
prevent environmental pollution, protect human
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health and the environment, and comply with
regulations established by federal, state, local,
and tribal governments. To document the results
of the DoD’s efforts in protecting human health
and the environment, and to substantiate com-
pliance with environmental regulations, the DoD
procures environmental laboratory testing servic-
es. These services consist of two significant
components:

= Assessing regulatory compliance of materials,
systems, and processes

= Evaluating effectiveness of environmental
restoration efforts.

1.4.1. Compliance Testing

The DoD has a continual need for laboratory
testing services to evaluate compliance with
regulatory limits defined for environmental pollu-
tants. The DoD requires compliance testing to
conform with the following environmental laws:

RCRA Resource Conservation and Recov-

ery Act

CWA Clean Water Act

TSCA Toxic Substances Control Act

SDWA Safe Drinking Water Act

FIFRA Federal Insecticide, Fungicide, and
Rodenticide Act

CAA Clean Air Act

Note: The Emergency Planning and Community Right-to-
Know Act (EPCRA) and Executive Order 12856 may place
some additional demands on the laboratories.

These laws prescribe analyses of potable and non-potable
water systems, hazardous and toxic materials, and air
emissions. To comply with these regulations, the DoD
operates its facilities pursuant to regulatory requirements
that address process discharges. Permits may be required
for base support systems (dry docks, sewer, water, industri-
al waste treatment) and production processes (painting,
degreasing, abrasive blasting, flushing). The DoD accom-
plishes environmental analysis through both in-house and
commercial laboratories.

1.4.2. Restoration Testing

Restoration testing is conducted pursuant to
requirements in the following laws:

DoD Environmental Field Sampling Handbook
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CERCLA Comprehensive Environmental
Response, Compensation, and Lia-
bility Act

SARA Superfund Amendments and Reau-
thorization Act of 1986
RCRA Resource Conservation and Recov-

ery Act

Restoration testing is performed almost exclu-
sively by commercial laboratories. Restoration
work is accomplished by using prime contractors
that sub-contract analytical work to commercial
laboratories. The laboratories are nominated by
the prime contractor and approved by the DoD.
Laboratories performing testing in support of the
DoD environmental restoration programs must be
accredited in accordance with the DoD Environ-
mental Laboratory Accreditation Program
(ELAP). DoD ELAP ensures laboratories per-
forming analyses for the environmental restora-
tion program meet a minimum quality standard.
A project-specific audit of the laboratory's ability
to meet project-specific requirements may also be
performed. Additionally, unannounced data
package audits may be completed to ensure quali-
ty data is being submitted after the laboratory has
been approved.

1.5. Handbook Overview

Chapter 1 — Summarizes the handbook and gives
direction for its use.

Chapter 2 — Provides an overview of the sam-
pling program in general. This chapter is in-
tended to provide sampling personnel with guid-
ance concerning a sampling program, responsibil-
ities of all personnel in the sampling program, as
well as the documentation required by the United
States (U.S.) Environmental Protection Agency
(EPA) for each sampling event.

To sampling personnel, Chapters 3 through 12
represent the “core” of the handbook by provid-
ing the procedures and requirements of field
sampling. A single sampling run will involve the
following sections; see Figure 1-1:

Chapter 3 — Common Sampling Procedures
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Chapter 4 -12 - Soil, Sediment, Surface Water,
Storm Water, Groundwater, Drinking Water,
Waste, and Process Sampling

Chapter 13 - Field Testing

Chapter 14 — Guidelines for Requesting
Laboratory Testing

Appendix A — Sampler/Sampling
Recommendations and Strategies

Appendix B — Requirements for Sample
Containers, Preservation, and Holding Times

Appendix C — Requirements for Collection of
Quality Control Samples

DoD Environmental Field Sampling Handbook
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Of major importance with any material, is the
ability to quickly locate certain information such
as chapters, key words, subjects, figures, tables,
etc. This handbook accomplishes this task with
the following guides:

Table of Contents provides page numbers for all
major sections and subsections.

List of Figures and List of Tables provide page
numbers for all figures and tables.

Glossary of Terms and Acronyms define
technical words and abbreviations.

Reference Sections provide sources of
information used throughout the handook,
including additional sources of information.
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Chapter 7
Storm Water
Appendix B

Requirements for
Sample Containers,
Preservation, and
Holding Times

Figure 1-1. Chapter / Appendix Relationships

Chapter 8
Groundwater Sam-
pling
Appendix B
Requirements for
Sample Containers,
Preservation, and
Holding Times
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Chapter 9
Drinking Water
Sampling
Appendix B
Requirements for
Sample Containers,
Preservation, and
Holding Times

Chapter 6
Surface Water
Sampling
Appendix B
Requirements for
Sample Containers,
Preservation, and

Chapter 10
Waste
Sampling
Appendix B
Requirements for
Sample Containers,
Preservation, and

Holding Times \ Holding Times
Chapter 3 _— Chapter 11
Common Sampling Air Sampling
Chapter 5 Procedures
Aquatic Sediment
Sampling /
Appendix B
Requirements for
Sample Containers, P Chapster 1?.
Preservation, and rocess sampling
Holding Times Appendix B
Requirements for
Sample Containers,
Preservation, and
Holding Times
Chapter 4
Soil Sampling
Appendix B Chapter 14
Requirements for Guidelines
Sample Containers, for
Preservation, and Requesting
Holding Times Laboratory Testing
v
Appendix A Appendix B Appendix C
Sampler/Sampling Requirements for Sample Requirements for Collections
Recommendations and Containers, Preservation, of Quality Control Samples
Strategies and Holding Times
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Chapter 2. Sampling and Field Testing Program Overview

2.1. Purpose

This chapter presents the fundamental compo-
nents of planning a sampling and analysis pro-
gram and discusses methods for selecting a sam-
pling design and strategy for collecting environ-
mental data. In addition, guidance is provided on
developing a Sampling and Analysis Plan (SAP).
A well-developed SAP plays a critical role in
ensuring the collection of data that have sufficient
quality from which to make defensible decisions.

Planning is a necessary component of any envi-
ronmental data collection program. The SAP
should clearly state the purpose of the project,
identify the type, quality, and quantity of data
needed to accomplish project goals, and openly
acknowledge any underlying assumptions or
sources of uncertainty that could significantly
impact the quality of the data.

2.2. Need for Proper Planning

Environmental sampling projects require careful
planning and consideration by the project team to
ensure that resources are effectively used to
collect acceptable data for accomplishing project
goals. The level of detail and amount of time
spent on planning should reflect the importance
and intended use of the data and the resources
available to the project (sometimes referred to as
the “graded approach”). In any environmental
program, the three following questions need to be
answered before a project is started:

= What are the objectives of the project?

= How will the data generated ultimately be
used?

= What type, quality, and quantity of data are
needed to accomplish the objectives of the
project?

The answers to these questions provide the foun-

dation for determining the proper sampling me-

thodology for the project.

2.3. Systematic Planning and the Conceptual
Site Model (CSM)

The Systematic Planning Process is a methodical
approach recommended by the U.S. EPA to:

= ldentify the technical goals of a project and
site conditions

= State the expected outcome of data collection
= Outline the cost and schedule of the project

= State the acceptance criteria for the final
result.

The essence of systematic planning is accurately
stating the objectives related to an environmental
issue and then strategizing how best to address
those objectives. Successful systematic planning
identifies the key decision makers and allows all
participants in the environmental project to be
aware of the reasoning behind their decisions.
Communication between organizations and indi-
viduals involved in an environmental project is
encouraged early in the planning process. This
will ensure that all participants understand the
needs and expectations of the data collection
effort and the questions the project is trying to
answer. Early communication also provides an
efficient use of program resources by requiring a
thorough discussion among the entire project
team of the type, quality, and quantity of data
required to address project goals prior to the start
of the data collection process.

A key tool used in the systematic planning
process isa CSM. A CSM can be defined as a
written and/or pictorial representation of an envi-
ronmental system and the biological, physical and
chemical processes that determine the fate and
transport of contaminants through environmental
media to environmental receptors and their most
likely exposure models. A CSM promotes
project transparency among the project team by
summarizing all the available information about a
site and identifying what additional information
must be known to achieve project objectives. The
format of a project’s CSM may vary.
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A good CSM addresses the following elements as
applicable to the objectives of the project:

= Nature and extent of contamination

= Geology

= Hydrogeology

= Fate and transport

= Biological and geochemical conditions

= Potential transport pathways of contamination
and exposure scenarios

= Potential monitoring points

= Potential receptors

= Potential exposure scenarios and pathways
= Potential areas of unacceptable risk

= Potential target treatment zones

= Site history and intended future site use

= Other factors relevant to the understanding of
contamination and related risk to human
health and the environment.

During the systematic planning process, project
goals are linked to the individual activities neces-
sary to reach these goals by identifying data gaps
in the CSM. The CSM then serves as the founda-
tion for evaluating all proposed and implemented
project activities.

The CSM is the basis for defining the Remedial
Action Objectives (RAOs). It also should be used
to expose data gaps and aid in development of the
SAP.

The CSM is used onsite to focus fieldwork efforts
on obtaining the information needed to remove
important unknowns from the model and devel-
oping an exit strategy. As site work progresses
and data gaps are filled, the CSM is updated to
reflect the new information. This process allows
the CSM to evolve as the project progresses. The
CSM ultimately serves as a planning tool as well
as a modeling and data interpretation tool. It also
provides a line of communication between field
personnel and the rest of the project team, which
keeps all parties focused on the data collection
process and achieving project objectives.
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Additional information on CSMs can be found in
the USACE EM 200-1-12, Conceptual Site Mod-
els
(http://publications.usace.army.mil/publications/eng-
manuals/EM_200-1-12/EM_200-1-12.pdf), and the
American Society for Testing and Materials
E1689-95 (2008): Standard Guide for Developing
Conceptual Site Models for Contaminated Sites
(ASTM, 2008).

2.4. Aerial Photo and Map Analysis

As part of the project planning process, current
and historical aerial photos, satellite imagery, and
present-day maps can provide valuable insight
into past and present suspected source areas.
Historical photos may be used to identify past
disposal pits, ground disturbance indicative of
landfills, or stained soil locations that may indi-
cate past spills. Current aerial photos or satellite
imagery may be used to identify potential seeps
for sampling by locating vegetation concentra-
tions in an otherwise dry area. Similarly, the
presence of stressed vegetation may indicate
potential groundwater contamination. In coas-
tline areas, comparing past and present aerial
photos can identify areas of significant shoreline
erosion or aggradation. Source areas that were
located hundreds of feet inland in the 1940°s may
now be coastline features. Current aerial photos
and satellite imagery can also be used to infer soil
type and relative permeability of soils present at
the ground surface. Coarse drainage patterns or
broad, shallow valleys may indicate higher per-
meability soils. Conversely, streams with steep
slopes indicate low permeability soils. Current
aerial photos and satellite imagery can provide
information on the degree of development and
industrialization in the vicinity of source areas,
and can be used to determine potential receptors
and identify potential sample locations.

Guidance for aerial photo analysis may be found
in Aerial Photographs in Geologic Interpretation
and Mapping, U.S. Geological Survey Profes-
sional Paper 373.

U.S. EPA’s EnviroMapper for Envirofacts web-
site (http://www.epa.gov/emefdata/em4ef.home)
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maps potential waste generators in the project
vicinity and provides information on the types of
waste being generated.

Free imagery can be found at a number of
sources. The Environmental Systems Research
Institute (ESRI) offers two online imagery maps
(World Imagery and Bing Maps Aerial) for inclu-
sion into ArcGIS mapping projects at
http://www.esri.com/data/free-data/index.html
Military installations usually have imagery avail-
able also. Army Installation imagery can often be
accessed through the geographic information
system (GIS) or the Department of Public Works
shops. This imagery can be georeferenced and
provide the basis for site sample maps.

2.5. Fate and Transport

Understanding contaminant fate and transport is
an important element of the CSM. In many cases,
the sampling effort or remedial action to address
contamination in soil is based on the potential to
impact groundwater quality or surface water
quality due to the leaching potential. The trans-
port of contaminants via leaching and migration
through groundwater can be a very complex
process. In order to develop a quantitative pre-
dictive tool (e.g., a model), geological, geochemi-
cal, and hydrogeological data must be available,
including an understanding of seasonal and his-
torical fluctuations in hydrogeological conditions.
Similarly, an understanding of the fate and trans-
port behavior of site contaminants and related
degradation products, particularly in groundwa-
ter, is critical to understanding the potential for
contaminant migration and attenuation. This
information is useful in understanding the nature
and extent of any remediation or treatment
processes that may be required to supplement
natural attenuation. These data are used for a risk
assessment and developing risk-based remedial
action objectives for restoration projects and
useful in determining impact for compliance
efforts.
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2.6. Geophysical Exploration

The use of surface geophysics can be valuable in
planning a sampling program particularly for
choosing sampling locations at suspected source
areas. Geophysical techniques include magnetic
and electromagnetic surveys, ground-penetrating
radar, and seismic surveys. These methods can
help identify buried objects that may represent
sources or sampling hazards, can help define
limits of past excavations or landfills, and can
clarify subsurface hydrogeology that can affect
contaminant transport.

Guidance for the application of geophysics for
contaminated sites is available in United States
Army Corps of Engineers (USACE) Engineer
Manual 1110-1-1802, Geophysical Exploration
for Engineering and Environmental
Investigations
(http://synectics.net/public/file/searchresults.aspx
?dsn=pub&category=USACE&subcategory=Engi
neer%20Manuals&title=USACE%20Engineer%2
OManuals&idMenu=37839&ddIDSN=SYSTM)
and U.S. EPA documents such as Geophysical
Techniques for Sensing Buried Wastes and Waste
Migration EPA-600/7-84/064 and Subsurface
Characterization and Monitoring Techniques, A
Desk Reference Guide, Volume 1, Chapter 1,
Remote Sensing and Geophysical Methods
EPA/625/R-93/003a, and ASTM Standard
D6429 Standard Guide for Selecting Surface
Geophysical Methods.

2.7. Data Quality Objectives (DQO) Process

The DQO process is a systematic planning tool
recommended by the U.S. EPA to develop sam-
pling designs for data collection activities that
support decision making. The DQO process is a
method used to structure the project planning
processes in order to manage uncertainty. The
DQO process is best applied when critical envi-
ronmental decisions need to be made (e.g., final
decision-making or compliance with a standard).
The DQO process integrates the work of a multi-
disciplinary team for planning action-oriented
environmental data collection activities. It encou-
rages thoughtful consideration of the following:
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what decisions need to be made; what data type,
quality, and quantity are needed to support the
decisions; what portion of the environment
(and/or what time frame) shall be represented by
data; how data will be used to support the deci-
sion; and what level of decision certainty (and
therefore data quality) is desired. The DQO
process is iterative and the final outcome is a
design for collecting data (e.g., the number of
samples to collect, their locations, and the proce-
dure for sampling). Additionally, acceptable
limits on the probabilities of making decision
errors can be determined if a statistically based
sampling design is used. The full DQO process is
described in the U.S. EPA’s Guidance for the
Data Quality Objectives Process (QA/G-4,
EPA/240/B-06/001,
http://www.epa.gov/quality/qs-docs/g4-final.pdf).
The DQO process is a seven-step planning ap-
proach based on the scientific method. Itin-
volves the entire planning cycle for an environ-
mental project and encompasses all the activities
necessary for project completion. The seven
steps of the DQO process are:

Step 1: State the Problem. Define the problem
clearly, identify the primary decision maker and
planning team members, and determine the avail-
able budget, personnel, and deadlines.

Step 2: Identify the Goal of the Study. Develop
an appropriate decision statement, identify the
principal study question, define alternative ac-
tions that could result from resolving the principal
study question, link the principal study question
to possible actions, and organize multiple deci-
sions.

Step 3: Identify Information Inputs. Identify
the type and sources of information needed to
resolve the decision statement, identify informa-
tion needed to establish the action level, and
confirm that suitable methods exist.

Step 4: Define the Boundaries of the Study.
Specify the characteristics that define the popula-
tion of interest, define the spatial and temporal
boundaries, define the scale of decision making,

DoD Environmental Field Sampling Handbook
Revision 1

and identify any practical constraints on data
collection.

Step 5: Develop the Analytic Approach. Con-
struct the theoretical “If...then...else...” decision
rule by combining the possible results from the
study, the Action Level, the scale of decision
making (Step 4), and the alternative actions (Step
2).

Step 6: Specify Performance or Acceptance
Criteria. Determine the decision maker’s tolera-
ble limits on potential decision errors by identify-
ing the decision errors and base-level assump-
tions. Specify a range of possible parameter
values where the consequences of decision errors
are relatively minor, and assign probability values
for the occurrence of potential decision errors.

Step 7: Develop the Detailed Plan for Obtain-
ing Data. Identify a resource-effective sampling
design for data collection that will then satisfy the
DQOs documented in the previous steps. Meet-
ing or exceeding the DQOs is the goal of the
selected sampling design. The DQO process is
flexible and allows the planning team to incorpo-
rate new information into the sampling plan as it
becomes available. The final outcomes of the
DQO process are qualitative and quantitative
statements that:

= Clarify the study objective

= Define the type, quality, and quantity of
required data

= Determine the most appropriate conditions
under which to collect the samples

= Specify how the data will be used to address
the project objectives.

For more additional information on the DQO
process, see EPA QA/G-4.

2.7.1. Sampling Strategy

Selecting the correct sampling strategy for the
SAP requires consideration of project resources
and an understanding of the data quality required
for the project. When evaluating which sampling
strategy is most appropriate for a given environ-
mental program, project teams should assess the
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amount of time available to complete the project,
the availability of technical experts for on-site
review, the type of data and quality level required
for decision making, and the amount of informa-
tion already known about the site. Knowing these
key pieces of information will assist project teams
in determining the most appropriate sampling
strategy for the project.

Sampling strategies may be categorized as “stat-
ic” or “dynamic.” Static sampling strategy
represents a phased approach to environmental
data collection. During static sampling, data are
collected and analyzed and then typically docu-
mented in an interim report. After the report is
reviewed, the direction of the next phase in the
project is decided. The phased process generally
continues until the project objectives are resolved.
In contrast, dynamic sampling strategy stream-
lines field sampling activities by providing the
data needed to make decisions on site without
multiple iterations of project work plans and
interim reports. The term dynamic is used be-
cause field activities are designed to incorporate
changes as new information is obtained, thus
accommodating the iterative nature of fieldwork
at many environmental sampling sites. The
“Triad Approach” incorporates dynamic work
strategies, real-time measurements, and systemat-
ic planning. More information on the Triad
Approach can be found at
http://www.triadcentral.org/.

A primary advantage of a dynamic sampling
strategy is that it allows an adaptive sampling
approach by encouraging decision makers and
regulators to take an active role in understanding
site problems and resolving sampling issues
quickly. A thorough planning process that clearly
outlines how decisions will be made in the field is
crucial to effectively executing a dynamic sam-
pling program. Dynamic sampling plans are
living documents that provide a roadmap for
decisions that a field team can follow, and outline
how subsequent site activities will progress as
new information is acquired.
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Although the benefits of using a dynamic sam-
pling strategy are substantial, they are not appli-
cable for all situations. Dynamic sampling activi-
ties often need more extensive planning up front
than traditional staged or static field activities.
Successful dynamic sampling plans should pre-
pare not only for what is known about a site, but
also for possible conditions that could affect the
completion of the fieldwork. Quick turnaround
analysis is typically needed to facilitate dynamic
field activities. If on-site or rapid off-site analysis
is not economically or technically feasible, a
static sampling strategy may be more appropriate.

Dynamic field activities also need more field
oversight, because the regulator should be in-
volved in evaluating key technical decisions as
they occur. In addition, dynamic sampling rou-
tinely requires the presence of one or more expe-
rienced technical staff in the field. Experienced
staff plays a key role in the decision-making
process, and their recommendations can greatly
influence the direction field activities take. If an
experienced technical team leader is not available
to oversee the fieldwork, dynamic sampling will
often be an ineffective method for data collection.
In this case, a static sampling strategy, which
allows time for review and careful consideration
by technical experts not available for on-site
activities, may be more appropriate.

For additional information on the dynamic sam-
pling process refer to EPA/540/R-03/002
(http://www.epa.gov/superfund/programs/dfa/do
wnload/guidance/40r03002.pdf).

2.7.2. Selecting a Sampling Design

One of the primary objectives of systematic
planning and the DQO process is to determine the
data quality and quantity needed to address
project objectives. Once the data requirements
are identified, the next step in the process is to
develop a sampling design or methodology that
specifies the number, type, and location (spatial
or temporal) of the samples to be selected for
measurement.

There are two main categories of sampling de-
signs: statistical and non-statistical. Statistical
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sampling designs apply sampling theory and
involve random selection of sampling locations.
When a statistical sampling design is used, statis-
tical inferences may be made about the sampled
population from the data obtained from the sam-
pling locations. Non-statistical sampling designs
involve the selection of sampling units based on
expert knowledge or professional judgment. Data
derived from non-statistical sample designs can-
not be assigned a quantitative level of confidence
and are limited by the degree of professional
knowledge available to the project team.

2.7.2.1. Statistical Sampling Designs

The most commonly used statistical sampling
designs in environmental data collection are:

Simple random sampling. Sample locations
are selected randomly. Locations are
assumed to be independent and have an equal
probability of being selected. Simple random
sampling is most useful when the population
of interest is known or assumed to be
homogeneous. A main advantage of the
simple random sampling design is that it
provides statistically unbiased estimates of the
mean, proportions, and variability.

Stratified random sampling. The target
population is separated into non-overlapping
strata, or subpopulations that are known or
thought to be more homogeneous (relative to
the environmental medium or the
contaminant), so that there tends to be less
variation among the areas sampled in the
same stratum than among sampling areas in
different strata. Strata may be chosen based
on spatial or temporal proximity of the units,
or based on preexisting information or
professional judgment about the site or
process. This design is useful for estimating a
parameter when the target population is
heterogeneous and the area can be subdivided
based on expected contamination levels.

Systematic grid sampling. Samples are
taken at regularly spaced intervals over space
or time. An initial location or time is chosen
at random, and then the remaining sampling
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locations are defined so that all locations are
at regular intervals over an area (grid) or time
(systematic). This design provides a practical
and easy method for designating sample
locations and ensures uniform coverage of a
site, unit, or process.

“Hot-spot” sampling or adaptive cluster
sampling. Samples are taken using simple
random sampling, and additional samples are
taken at locations where measurements
exceed some threshold value. Several
additional rounds of sampling and analysis
may be needed. Adaptive sampling is useful
for estimating or searching for rare
characteristics in a population and is
appropriate for inexpensive, rapid
measurements. It enables delineating the
boundaries of hot spots, while also using all
data collected with appropriate weighting to
give unbiased estimates of the population
mean.

Ranked set sampling. Multiple sets of field
locations are identified using simple random
sampling. The locations are ranked
independently within each set using
professional judgment, or an inexpensive, fast
surrogate measurement that is correlated to
the final measurement of interest. One
sampling unit from each set is then selected
(based on the observed ranks) for subsequent
measurement using a more accurate and
reliable method for the contaminant of
interest. Relative to simple random sampling,
this design results in more representative
samples and so leads to more precise
estimates of the population parameters.
Ranked set sampling is useful when the cost
of locating and ranking locations in the field
is low compared to laboratory measurements.
To use a ranked set sampling design
effectively, the ranking method and analytical
method should be strongly correlated.

Incremental Sampling Methodology (ISM).
ISM is based on particulate sampling theory.
It incorporates the relationship that exists
among variability of the soil, particle sizes in
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the soil, the distribution of the contaminant,
and the size of the sample taken.

An incremental sample is similar to but
different from a composite sample. A
composite sample is a combination of discrete
samples. An incremental sample is a
representative sample for a given area to be
sampled (i.e., a decision unit (DU)). An
incremental sample is collected within a DU,
whereas a composite may be collected
without regard to a specific DU. Although
the physical process of collection is similar,
the information derived from each process is
different.

A DU identifies the spatial and temporal
characteristics that define the decision’s
domain. Populations are broken into one or
more discrete DUs. The identification and
delineation of the DU is one of the most
important factors when using ISM.

Several benefits of using ISM include
improving the confidence in the mean
concentration in the DU, enabling fewer
samples for shipping and laboratory analysis
(which would result in cost savings), and
providing improved site coverage.

When using ISM, establishing a DU is
critical. In addition, this method can be
difficult to use for volatile contaminants, and
improper selection of a DU may “dilute”
contamination that could result in
underestimating the need for cleanup. To
ensure achieving the proper results,
consulting a statistician prior to using ISM is
recommended.

For more information regarding ISM, see
Incremental Sampling Methodology,
Interstate Technology & Regulatory Council
(ITRC), 2011.

2.7.2.2. Non-Statistical Sampling Designs

Non-statistical sampling designs are based on
professional judgment, and are usually selected
with the intent of obtaining biased data. For
example, selecting specific locations where a
known spill occurred will provide estimates of the
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“worst case” or those of the highest concentra-
tions. Sampling locations are selected based on
visual signs of contamination or previous know-
ledge about the site. Using a biased sampling
design is most appropriate when dealing with a
known contamination source. The disadvantage
of biased sampling is that contaminated areas
may be overlooked due to inadequate knowledge
of the site or a lack of visual signs of contamina-
tion.

For additional information on sampling designs
for environmental data collection, see
EPA/240/R-02/005 QA/G-5S:
http://www.epa.gov/qualityl/qs-docs/g5s-
final.pdf).

Visual Sample Plan (VSP) is a software tool that
can be used to employ several of the sampling
strategies previously discussed. V'SP supports the
implementation of the DQO process by display-
ing different sampling plans, linking them to the
DQO process, and then determining the optimal
sampling specifications to protect against poten-
tial decision errors.

This easy-to-use program is highly visual, very
graphic, and intended for use by non-statisticians.
The V'SP software program may be downloaded
from http://vsp.pnnl.gov/.

2.7.3. Background Samples

In accordance with U.S. EPA guidance, back-
ground (reference area) sampling is conducted to
distinguish site-related contamination from natu-
rally occurring or other non-site-related anthro-
pogenic chemicals (EPA, 1989). Background
chemicals can be either localized or widespread
and should be evaluated during site investigations
in order to differentiate between Defense Envi-
ronmental Restoration Program cleanup responsi-
bilities for site-related releases and background
conditions and/or non-site-related anthropogenic
sources. Both naturally occurring and non-site-
related anthropogenic background levels of chem-
icals should be established and considered as
early as the Preliminary Assessment/Site Inspec-
tion (PA/SI) phase of the CERCLA process or the
Resource Conservation and Recovery Act
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(RCRA) Facility Assessment (RFA) of the RCRA
process.

Establishing scientifically defensible background
levels early in the process can provide evidence
of whether a release has occurred. This technical
position requires a scientifically defensible cha-
racterization of background levels of chemicals in
all relevant media that are potentially present at
the site due to background conditions (naturally
occurring and/or non-site-related anthropogenic).
The approach is consistent with the U.S. EPA’s
Role of Background in the CERCLA Cleanup
Program (EPA, 2002a), the EPA’s Guidance for
Comparing Background and Chemical Concen-
trations in Soil for CERCLA Sites (EPA, 2002b),
and the U.S. Navy’s Policy on the Use of Back-
ground Chemical Levels (Navy, 2004).

Background is represented by the ambient con-
centrations of chemicals that are not site-related
or attributable to site releases or activities. This
includes both naturally occurring, and non-site-
related anthropogenic substances present in the
environment. Ideally, background samples
should be geochemically similar to the impacted
portions of the site being evaluated. Soil charac-
teristics such as soil horizon and type, pH, redox
conditions, cation exchange capacity, density,
total organic carbon (TOC), grain size, and mois-
ture are lines of evidence that can be used as
indicators of similarity. Also, background loca-
tions should be selected that represent similar
conditions of ambient, anthropogenic contami-
nants. Sources of anthropogenic background
chemicals that may not be specifically site related
include agricultural runoff, septic systems, appli-
cation of pesticides, air pollution, industrial dis-
charges, and urban pollution. Background sam-
ples are typically taken at upstream locations or
areas not thought to be impacted by the primary
site being investigated.

These non-impacted background or reference
areas identified for sampling may be off-site or
within the designated site boundaries. In order to
reduce the chance of introducing potential sam-
pling bias, background samples should be taken
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using the same depth and methodologies as those
used for the site investigation. This includes
using the same sample equipment and procedures.
It is also advisable to use the same sampling
personnel and laboratory to perform the analyses.
It is recommended that project teams ensure that
a sufficient number of study areas and back-
ground samples be collected to perform proper
statistical tests for the background evaluation.
(Appropriate sample sizes can be determined
using software programs like VSP or ProUCL).
The sampling strategy for background should be
discussed and documented during the early phas-
es of project planning.

A variety of descriptive statistics may be devel-
oped to evaluate the background data set (e.qg.,
mean, median, range, etc.). Various statistical
tests to compare the mean and/or upper bound
between the site and reference areas require a
sufficient number of reference samples. Geo-
chemical association analysis can also be a valua-
ble tool for background investigations (Navy,
2010). Elemental association relationships can
augment statistical comparisons. It is advisable
that the project team consult a geochemist, chem-
ist, geologist, and/or statistician very early during
project planning to ensure the appropriate chemi-
cals are evaluated as well as the number and
location of selected background samples. These
should be documented in the sampling and analy-
sis plan, which should also specify the project
DQOs and procedures that will be used to collect
the data.

References:

= EPA, 2002a. U.S. Environmental Protection
Agency, Role of Background in the CERCLA
Cleanup Program, Office of Solid Waste and
Emergency Response, Washington, D.C.,
OSWER 9285.6-07P, May. This is also in-
cluded as Appendix B in EPA, 2002b.

= EPA, 2002b. U.S. Environmental Protection
Agency, Guidance for Comparing Background
and Chemical Concentrations in Soil for
CERCLA Sites, Office of Emergency and Re-
medial Response, Washington, D.C., EPA
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540-R-01-003, OSWER 9285.7-41, Septem-
ber.

= Navy, 2001. Navy Facilities Engineering
Command (NAVFAC), Guidance for Envi-
ronmental Background Analysis, Volume I:
Soil, May 3, 2001.

= Navy, 2004. Department of the Navy, Navy
Policy on the Use of Background Chemical
Levels, Washington, D.C., 5090, Ser
N45C/N4U732212, 30 January.

2.7.4. Collecting Effective Data

The primary objective when selecting a sampling
design for an environmental program is to deter-
mine which design represents the most efficient
methodology for collecting data that are scientifi-
cally valid and legally defensible. Data are ac-
ceptable when both sampling and analytical
uncertainties have been managed to the degree
necessary to meet accurately defined project
objectives.

While the ability to document the quality of the
data is significant in determining the value of a
data set, the importance of the relationship be-
tween data generation and the intended use of the
data cannot be overstated. For example, in a
hypothetical environmental contamination prob-
lem (see Figure 2-1) a site contains two hot spot
locations with significantly higher contamination
concentrations than the surrounding area. The
project objective is to identify where the hot spots
are located. Method A analyzes a few samples
using a highly accurate definitive analytical
method that must be sent off site for processing.
Method B surveys the area by analyzing several
samples using a lower quality analytical screen-
ing method that can be performed on site. The
additional data points generated using Method B
represents a more effective data set than the data
generated using Method A despite the fact that
Method B data is determined using a lower quali-
ty analytical method. Inexpensive or faster
screening methods that meet project DQOs can be
a cost-effective strategy for achieving project
objectives.
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Figure 2-1. Data Quality vs. Information
Value

Method A
Fewer “higher quality”
data points determined
by definitive analytical

methods.

Method B
Many “lower quality”
data points determined
by screening analytical
methods.
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Goal: A defensible site decision that reflects the “true site” condition.

High information value

More effective

Effective data reinforce a more productive con-
ceptual framework for data generation by encour-
aging critical thinking about the anticipated role
of data. Focusing on achieving effective data
forces the systematic planning process to answer
the following questions:

= What is the intended use of the data?

= What are the strengths and limitations of the
proposed methods?

= What are the site-specific considerations that
could adversely impact analytical
performance?

= What are the site-specific considerations that
will influence representative sampling?

= What are the site-specific considerations that
will govern what statistical measure should be
determined?

2.8. Selecting the Project Team

Systematic planning is a multidisciplinary process
that requires the participation of the entire project
team early in the planning stages and at key
review points to ensure project resources are used
efficiently. Team members should include the
primary decision makers on the project as well as
the end users of the data to encourage clear com-
munication of data requirements and limitations
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for achieving project goals. Systematic planning
evolves as new information becomes available.
The involvement of the appropriate project team
members at each stage in the process is necessary
to keep the focus on collecting the most effective
data for accomplishing project objectives. Ulti-
mately the planning process is a collaborative
effort that involves the regulator, program man-
agers, field sampling personnel, laboratory per-
sonnel, facility health and safety officers, and any
additional individuals involved in the data collec-
tion process. Encouraging active participation of
the entire project team is the key to successful
environmental sampling programs.

2.9. Developing a SAP

A SAP is an integral part of the systematic plan-
ning process. In general, a site-specific SAP shall
be completed, reviewed, and approved prior to
any data collection. In many cases, the SAP is
not completed before sampling begins and results
in the production of data that may not be usable
for their intended purpose, thus wasting valuable
project resources. It is imperative that project
teams invest the time to complete the DQO
process and prepare a SAP prior to data collection
to increase the likelihood that “effective data”
will be generated for the project.

At a minimum, each SAP should include the
following sections:

= Introduction. Explains the objectives of the
sampling program at the site

= Objective. Presents the project objectives,
including the decision criteria applicable to
each parameter analyzed, and describes how
the work will meet these objectives. Explains
the sampling operation in terms of the number
of personnel, education, training, technical
knowledge, and experience needed to meet
assigned functions

= Site Description. Provides a description of
the site, including location, current and
historical uses, potential sources of
contamination, and site maps showing the
existing features
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Conceptual Site Model. Provides information
on both the geology and hydrology at the site,
information on existing water quality and pollut-
ant information, and any known or potential data
gaps

= Sample Collection. Explains the types of
samples to be collected, intended methods for
collection, sample handling procedures
(including bottle types, preservation, filtration,
and chain of custody (COC)), analytical
methods, and analytical laboratories

= QA/QC. Includes DQOs, field QA/QC
procedures (including sampling equipment
construction, duplicate samples, field blanks,
trip blanks), and requirements for precision,
accuracy, and completeness

= Documentation of Field Activities. Includes
field observations and procedures, sample
labeling, and photographic documentation (if
available)

= References. Individuals responsible for
preparing the SAP should conduct a site walk
over to familiarize themselves with the field
conditions and, if necessary, consult with
experienced field personnel to obtain input on
appropriate sampling procedures that may be
unique to the site. In addition, the SAP should
incorporate any local regulatory agency
requirements for surface water sampling and
sampling waste management.

SAPs should be prepared based on the regulatory
requirements, the information required for mak-
ing decisions, and qualifying factors of the sam-
pling and laboratory operations. SAPs describe
the quality system requirements appropriate to
meet the type, range, and scope of the sampling
and testing being performed. Defense Environ-
mental Restoration Program (DERP) projects
must create a SAP following the UFP-QAPP.
The UFP-QAPP format contains all technical and
quality aspects for the life cycle of the project,
including planning, implementation, and assess-
ment. Although only mandatory for DERP
projects, the UFP-QAPP format can also be used
for other environmental sampling projects. Addi-
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tional information and guidance on the UFP-
QAPP can be found at
http://www.epa.gov/fedfac/documents/qualityass
urance.htm.

2.10. Health and Safety Plan

The Health and Safety Plan (HASP) is a separate
deliverable sometimes included with the SAP. A
site-specific HASP meeting the requirements of
29 CFR 1910.120(a)(2)(ii) or (iii) will be in-
cluded when the scope of work requires it. A
much less extensive site-specific safety plan will
be included for the usual compliance type sam-
pling that does not fall under 29 CFR 1910.120.

2.10.1. Service-Specific Safety and
Occupational (SOH) Health Program

Navy: OPNAVINST 5100.23G, Navy Safety and
Occupational Program Manual, is the primary
reference document describing the Navy SOH
Program. All elements of this handbook apply to
protecting the health and safety of Navy DoD
environmental compliance personnel. The rela-
tionship between OSHA standards and the Navy
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SOH Program is detailed in Chapter 16 of
OPNAVINST 5100.23G.

Army: Army Regulation (AR) 385-10, The Army
Safety Program, implements requirements of the OSH
Act of 1970 as implemented in EO 12196, 29 CFR
1960, DODI 6055.1, DODI 6055.4, and DODI
6055.7. It provides the policy on Army safety man-
agement procedures with special emphasis on respon-
sibilities and organizational concepts. This AR ap-
plies to the Active Army, the Army National
Guard/Army National Guard of the U.S., and the U.S.
Army Reserve, unless otherwise stated. It also applies
to Army civilian employees and the U.S. Army Corps
of Engineers and Civil Works activities and tenants
and volunteers in accordance with Section 1588, Title
10, U.S. Code and AR 608-1.

Army Corps of Engineers: EM 385-1-1, Safety
and Health Requirements Manual, prescribes the
safety and health requirements for all Corps of
Engineers activities and operations and applies to
occupational exposure for missions under the
command of the Chief of Engineers, whether
accomplished by military, civilian, or contractor
personnel.
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Chapter 3. Common Sampling Procedures

3.1. Purpose

This chapter presents specific sampling proce-
dures and items common to the sampling events
covered in Chapters 4 — 12. Section 1.5 and
Figure 1-1 of this handbook illustrate the relation-
ships among these chapters. Additional refer-
ences include facility standard operating proce-
dures (SOPs) and special requirements contained
in regulatory programs and site permits.

3.2. Preparations for Field Sampling

The success of a field sampling program depends
on the level of preparation prior to entering the
field. Implementation of the SAP begins with
preparing for the field sampling operation. The
following preliminary steps are vital to the suc-
cess of the project:

= Preliminary Off-Site Evaluation. Prior to
implementing the SAP, the Program Manager
and Health and Safety Supervisor should
review any Historical Overview and Site
Description sections of the SAP. This review
may result in the decision for an on-site
evaluation to assess the sampling procedures,
relevant safety equipment, and PPE.

= Equipment Verification. The SAP should
specify an equipment list, including sampling
equipment, sample containers, and PPE. This
list should be reviewed in detail by the entire
sampling team and the Health and Safety
Supervisor to verify that necessary items are
included and appropriate for the site being
sampled.

= Inventory. The Equipment Technician
(however named) shall gather all the specified
equipment and containers into one place and
verify that it is on hand. Reagents, supplies,
and quality control materials shall be checked
and verified as appropriate. The designated
technician shall notify the Program Manager
that equipment preparations are complete.

Sign-Over of Materials. The designated
individual shall check the equipment
inventory, and sign for custody if required.

Staffing and Scheduling. The Program
Manager shall consider the impact of specified
sampling requirements on staff and schedule.

Screening or Field Measurements. Sample
screening or field testing for pH, dissolved
oxygen (DO), sulfite, conductivity,
disinfection chemicals, and temperature
require additional field time. The need for
additional personnel is based on time
demands, training requirements and degree of
difficulty. Significant field testing
requirements may justify the procurement of a
field laboratory and a trained field chemist to
relieve other team members of this
responsibility.

Preservation. Preservation, either chemical
or thermal, is required for most water samples.
Thermal preservation usually requires icing
the samples after collection and storing
samples at < 6° Celsius (C). For chemical
preservation, two practices exist for adding
preservative: 1) addition of the chemicals to
the samples in the field, and 2) addition of the
chemicals to the sampling containers prior to
sending the containers to the field. Adding the
reagents to the sample containers at the time
the samples are collected requires the sampler
to maintain records of addition and quality of
the reagents and to follow proper chemical
handling techniques. In some cases it may be
advisable to have the laboratory add the
reagents to specially labeled sample containers
before they are sent to the field. This may
reduce the fieldwork required and the
possibility of field error resulting from
contaminating the preservatives. Addition of
the correct amount of preservative can be
estimated for samples collected on a routine
basis having little to no outside environmental
or process effects.
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WARNING: When using containers filled with preserva-
tive, use caution when filling the bottles to ensure the
preservative is not released to the environment and the
correct amount of preservative has been added to adequate-
ly fix the sample.

= Time. Many samples have short holding times
prior to analysis. Review the holding time
requirements and coordinate the schedule with
the laboratory so the samples are analyzed
within the required holding times. Holding
times are dictated by the regulatory program
and data may be invalidated if holding times
are not met.

Note: Refer to Appendix B of this handbook for specific
information on hold times, preservation, and containers.

3.2.1. Preparing for a Sampling Event

Preparing for a sampling event requires planning
and a thorough knowledge of the regulatory
program. The key elements for such preparation
include:

= Objectives. The objectives should be
thoroughly understood by all sampling
personnel prior to sample collection.
Knowledge of the compliance scope,
boundaries, geography, and area roads and
bridges will facilitate sampling.

= Map of Study Area. A map of the study area
is essential for sampling. The map should be
detailed enough so that sample locations and
landmarks are clearly identifiable.

= Permits and Regulations. The person
collecting samples should have a working
knowledge of applicable permits, required
monitoring, and other specified conditions.
Regulations that potentially impact the
sampling area, such as right of entry, should be
reviewed by the sample collector.

= Waste Sources. When the objective of a
project is to determine the nature, extent, or
impact of a waste source upon an
environmental medium, knowledge of waste
source(s) within the area, as well as those
sources upstream or upgradient that may
impact the area, is essential. This knowledge
entails knowing waste source discharge points
or areas, type of waste, volume of discharge,
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and constituent concentration. When this
information is not readily available, it may be
necessary to collect background information.

Environmental Medium Characteristics. If
the study is of a waterway, the physical
characteristics of the waterway should be
known prior to sample collection. These
important physical characteristics include
whether the receiving waterway resembles a
lake, reservoir, pond, small stream, or a river.
Average and maximum recorded flow, width
and depth, type of benthic substrate, and type
of predominant aquatic vegetation also should
be noted.

If the study area is limited to land, it is
important to have knowledge of the terrain,
soils classification, geology, terrestrial
vegetation, industrial and residential
development, predominant land use, and
wildlife.

Sampling Information. A sampler must
know the types of samples to be collected,
(e.g., water, wastewater, soil, or solid waste).
The sampler also must know whether the
samples are to be collected nocturnally or
during the daytime, and where within the
environmental medium the samples are to be
collected (including both horizontal and
vertical collections) as well as the preferred
method of collection.

Laboratory Arrangements. Arrangements
must be made with the analytical laboratory to
ensure that the laboratory is expecting the
samples when they arrive and has a description
of the types of samples (e.g., liquid, semi-
solid, solid, or biological), an approximation
of the number of samples for each sample
type, and the analyses requested on each
sample type. Arrangements must be made for
the appropriate number of sample containers
and preservatives where required. Regulations
on transportation of samples from the point of
collection to the laboratory must be
considered, and the COC record must be
traceable, as detailed in the SAP.

Chapter 3 « Common Sampling Procedures

Page 3-2



= Equipment. Prior to going to the sampling
location, the sampling gear should be
examined to ensure that it is appropriate for
the task and in good working order. Verify
that any preventative maintenance has been
completed according to the SOPs. Label,
mark, and otherwise identify all equipment,
instruments, reference materials, and
associated supplies for measurement processes
to indicate calibration or standardization
status. Expiration dates of reagents and
solutions should be checked and verified as to
usability. If a boat is required, an appropriate
boat, motor, and life jackets must be available,
and preliminary boat launch locations should
be known before going to the sampling site.
All equipment should be examined prior to
starting the sampling event.

Note: When in use, sampling equipment should be anc-
hored to prevent loss in the event the rope or equipment
slips through the hands of the sample collector.

= Safety. The safety of sampling personnel is
paramount. During wading operations, a rope
should be attached to the sampler and
extended to an anchored person on shore. In
boating operations, at least two people should
be present, one to collect the samples and
another to operate the boat motor. Boat
personnel are required to wear life preservers
and take care to avoid overloading the craft.
When collecting samples, beware of snakes,
stinging insects, ticks, or other animals that
may cause injury to the sample collectors.

= Personnel Transportation and Lodging.
The Program Manager must consider
arrangements for transporting sampling
personnel and equipment to the sampling site,
and for lodging when the sampling extends
beyond a working day.

3.2.2.  Preliminary On-Site Evaluation

When sampling for the first time at a new loca-
tion, a preliminary on-site evaluation should be
conducted prior to the sampling event to ensure
that all aspects of the sampling process are ad-
dressed.

DoD Environmental Field Sampling Handbook
Revision 1

Upon arrival at the site, the Program Manager (or
designee) and the Health and Safety Supervisor
shall check with facility personnel to determine
whether there have been any recent changes at the
sampling locations that would influence the SAP
or modify the expected hazards.

3.2.3. Preliminary Site Safety Evaluation

After a preliminary hazard analysis, sampling
locations should be inspected to develop the
Safety Plan or HASP as appropriate to the scope
of the project. PPE information specified may
not be completely reliable, and additional air
monitoring may be required. When air monitor-
ing activities are needed, focus first on identify-
ing conditions that present an acute health hazard,
and then evaluate exposure to chemicals such as
carcinogens that could create long-term health
problems.

If samples are to be collected in a confined spot,
testing the air within the space for oxygen content
should be a priority. Tests for explosive levels of
flammable vapors should be conducted next,
followed by testing for the presence of hazardous
concentrations of specific toxic agents (depending
upon the nature of the space and its contents or
previous contents).

Note: Real-time instrumentation is available for making
these measurements. Air samples should be collected to
evaluate the levels of other chemicals in the air that may
require respiratory protection. Some organic chemicals
such as gasoline vapors can be monitored with standard
field instruments. However, monitoring for carcinogens
will normally require the use of a field gas chromatograph
or the collection of test samples for laboratory analysis.

In general, the air monitoring program to evaluate
worker exposures to toxic chemicals should be
designed by an industrial hygienist familiar with
the facility and potential hazards to which the
field sampling team will be exposed.

Review physical hazards that may be present at
the site, such as unstable footing near river em-
bankments, water safety practices, first aid sup-
plies, equipment safety practices, and other phys-
ical hazards.
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3.2.4. Explosive Safety Evaluation

The possibility of encountering explosive hazards
must be considered in all sampling plans. When
the presence of energetic materials is suspected
from the history of a site, appropriate precautions
can be incorporated during the planning stages.

Consideration should also be given to situations
that can lead to the formation of unstable mate-
rials from constituents that are not originally
energetic compounds. Formation of peroxides in
ethers and metal picrates are two examples that
have been known to create safety hazards.

3.2.5.  Preliminary Sampling Evaluation

Sampling locations should be inspected to ensure
the information in the SAP is correct. All equip-
ment should be checked prior to mobilization and
the day before the sampling event to ensure prop-
er equipment operation, parts, and records are
available for the sampling operation. If needed,
preventative maintenance should be performed.

Reagents, supplies, reference materials, and
consumable materials should be verified as to
expiration dates, quality, and applicability to the
assigned equipment.

Locate all the sample locations during the on-site
evaluation to determine site accessibility with the
designated equipment, sample location, and
possible background contamination for the con-
taminants of interest. Electromagnetic interfe-
rences, volatile air pollutants from locations off
site, weather, and climate may affect the sampling
event and should be planned for, as much as
practical, to avoid delays in sampling.

3.3. The Sampling Event

A typical sampling event should include the
following sequential activities:

= Complete all preparation and preliminary
evaluation activities as needed

= Arrive at the sampling site with appropriate
equipment, supplies, materials, and sample
containers

= Set up equipment, work areas, and safety
areas, as described in the SAP
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= Collect samples at the locations specified in
the SAP or reference procedure

= Immediately following sample collection,
ensure that each sample container is labeled as
described in the SAP. The sample label must
be traceable to the sample number, date/time
sampled, sampler’s name, preservative, and
site name, location or unique project identifier.

= Document the exact location of the collected
sample(s) in the field logbook or field
notebook (FLB/FN). Also, record in the
FLB/FN other observations of environmental
conditions that could affect or contribute to
knowledge of the sampling area and the
environment where the sample is collected.
Prevailing weather conditions at the time of
sampling should also be recorded.

= Preserve or ice samples as appropriate and
record preservation method

Perform field tests or field screening measure-
ments and record all observations in the
FLB/FN

Complete the COC record and other field
records

= Pack and seal the shipping container with
collected samples, and transport the shipping
container with the COC record and any
laboratory required forms to the laboratory.
Retain copies of all transmitted forms.

= Return all forms and copies of relevant
FLB/FN pages to the Program Manager or
designee

= Clean sampling equipment for the next
sampling event or storage

= Breakdown all work area and safety areas as
required and return the site to the condition
found at the start of the sampling event

= Dispose of all waste materials using
appropriate procedures.
3.4. Sampling Procedures

The SAP refers to detailed sampling procedures
or includes the details of the sampling operation.
A standard SOP format should be used to incor-
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porate the following items for each type of sam-
pling operation:

= Sampling locations, sample numbers or
identifiers

= Type, volume, and number of sample
containers to be filled at each sampling
location and the records to be maintained

= Contaminants to be measured and special
handling procedures to ensure proper
collection

= Safety, health, and hazard cautions

= Sampling equipment (construction material,
type, etc.) and records to be maintained for
status, maintenance, and corrective action

= Step-by-step sample collection procedures
(grab, composite, continuous for specified
period, etc.)

= Sampling frequency for repeated sampling at
the same sample location

= Special sampling requirements (e.g., the
collection of initial runoff samples after a rain
for contamination)

= Sample handling procedures for each sample
container (e.g., screened, filtered, sequence for
filling groundwater sample containers, etc.)

= Preservatives required for each sample
container and contaminant

= Reagents, supplies and support services
quality, verification and validation criteria to
ensure materials are used properly

= Equipment decontamination procedures to be
used between sample locations and between
sampling events

= Recordkeeping requirements, documentation
handling, and retention requirements

= Sample, equipment, and materials storage
requirements

= Provisions for storage or disposal of wastes
generated during field sampling.

3.4.1. Sampling Strategies

See Appendix A for sampler and sampling rec-
ommendations and strategies for waste materials.
Sampling strategies for drinking water, wastewa-
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ter, groundwater and TSCA materials are permit
or compliance dependent. The Scope or Purpose
section of the sampling procedures should de-
scribe the rationale for the sampling strategy to
ensure that all personnel involved with the project
have an understanding of the sampling event.

3.4.2. Sampling Procedure Checklist

Following is a checklist of the minimum steps to
address in SOP format.

= Sampling Approach
- Objective
- Design of sampling plan
- Statistics

= Material to be Sampled

- Physical state

- Volume

- Hazardous properties
- Composition

- Accessibility
- Waste generation and handling
- Transitory events, startup, shutdown
- Maintenance
- Climate
- Hazards
= Equipment
- Maintenance
- Preparation and cleaning
- Operation
- Calibration and standardization
= Sample Handling, Transportation, Storage
and Preservation

- COC

- Seals

- Forms

- Containers

- Preservatives, reagents, and supplies
= QA/QC

Controls on process
Audits
Training
Samples, blanks, duplicates, and
spikes
= Health and Safety
- Personnel protection
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- Safety procedures
- Emergency procedures
= Laboratory

- Document transfer

- Sample arrival schedule, transfer

- Sample preservation, handling and
storage

- Analytical methods and QC

- Reporting format and schedule.

3.5. Sample Documentation and COC
Procedures

Thorough documentation of a sample’s custody is
required to support sample validity. The docu-
mentation must verify that the samples are repre-
sentative, were collected in accordance with the
requirements of the SAP, and are not vulnerable
to tampering before being received by the laborato-
ry. The COC begins when the sample is taken and
ends when the sample is disposed of. Sample
documentation and COC procedures include the
following.

= A completed sample collection label attached to
all sample containers

= Records of sampling operations written in
FLB/FN or related forms as designated for the
operation in the SAP. Records include sample
type, sample matrix, sampling method, field test
methods, and QC procedures. A table may be
used to present this information.

= |dentification of every sample container on a
COC record and all custody transfers
documented

= Custody of the samples with all discrepancies in
the field operations resolved or duly recorded.

The following should be used to generate the re-
quired sample documentation.

Note: EPA’s “Field Operations and Records Management
System Il Lite (FORMS II Lite™)” software is an electron-
ic COC and may also be used to simplify and accelerate the

sample documentation process.
3.5.1. Pre-Assigned Sample Numbers

Each sample consists of all of the material collected
for analysis at one place, at one time, and of one
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matrix, except for composite samples, which may
contain components collected at different locations
or time.

The Program Manager shall establish a system for
assigning a unique sample number to each sample
collected in the field. The numbering system will
be defined in the SAP, in case additional samples
are generated in the field. The number for each
sample will be used to identify the sample in the
FLB/FN, on the sample container, and on the COC
record. The number may be used on other forms
and reports presenting measurements, test data, or
evaluations.

The sample numbers of field QC samples like a
field duplicate should be transparent to the la-
boratory. The sample numbers should not reveal
whether a sample is a blank sample or two field
samples are duplicate/split pairs to avoid potential
biasing of analytical results.

The sample number provides a common identifying
code for all of the analytical results for a single
sample. This is particularly useful when the results
are entered into a computer database, which should
include:

= Sample number

= Sample container number

= COC record number

= Matrix

= Location

= Sample type

= Sample date and time

= Sampler’s name

= Parameter

= Analytical result

= QCdata

= Compliance limit and

= Data qualifier code (optional).

Results from analysis of trip blanks, field blanks,
equipment decontamination blanks, split samples
and MS/matrix spike duplicate (MSD) samples
may be entered into a computer database. In
some testing programs, these results are used to
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generate the data qualifier code for the analytical
results from test and duplicate samples.

It is recommended that the information associated
with each sample number consists of elements
describing the sample type, matrix, location, and
the time and date of sample collection as re-
quired.
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Note: If the sampling and analytical data are to be added to
an existing database, sample numbers should be consistent
with database requirements.

3.5.2.  Sample Container Labeling

Sample labels are an important part of proper
documentation to reduce the possibility of con-
fusing sample containers, and to provide the
necessary handling information. Sample contain-
ers should be pre-labeled as much as practical
before sample collection. The labels may be
protected from the sample matrix with a clear
tape covering. For volatile samples, check with
the laboratory to ensure that any labels being used
do not interfere with their auto-samplers. Sample
labels should include sample number, date and
time sampled, location, sample type, preservative
and the sampler’s initials or signature.

Sample numbers may be unique to the sample
location, to the sample type or to the container.

In some labeling processes, a unique sample
number is written on the container label, and all
information recorded on the accompanying
form(s) is traceable to the unique sample number.

Some number schemes uniquely number each
sample container. All data reported for the sam-
ple includes the sample container number for
traceability to the container measured. This is
useful when sample containers are cleaned and lot
controlled, and traceability from container prepa-
ration, preservation, sampling, and testing is
required.

A designated Field Sample Custodian or sampler
should label the sample containers when they are
filled. Preprinted, adhesive, multiple part labels
formatted as shown in Figure 3-1 may be used.
Each part includes the unique sample container
number that may be pre-numbered to avoid dupli-
cation.

Note: Because 40-mL volatile organic analysis (VOA) vials
may be stuck in an autosampler, the field sampling team
leader needs to contact the laboratory to make sure if
applying a clear tape over a sample label of 40-mL VOA
vials is acceptable. Use waterproof ink to make label
entries. FLB/FN notations should provide an explanation if
a pencil was used to fill out the sample container label due
to field weather conditions. Because waterproof ink may
contain target VOASs such as xylene, toluene, or alcohols as
a solvent, great care is needed to prevent VOA samples
from contamination by the solvent of waterproof ink or

permanent marker.

Figure 3-1. Multiple Part Container Label

PROJECT NAME

Sample #: XXXXX

Container #: XXXXX
Sample #:

Date:

Location:

Cont. Size:
Cont. Type:
Matrix:

Type of Sample:
Preservative:
Signature:

Time:

3.53. FLB/FN

The FLB/FN is the written record of all field data,
observations, field equipment calibrations, and
sample collection activities. Potential for future
legal actions dictates that the FLB/FN be site-
specific and that they be hardbound (e.g., ledger,
composition book, diary, etc.). All pages (front
and back) shall be serially numbered so removal
will be apparent. Samplers shall adhere to the
following guidelines when using FLB/FN.

= The FLB/FN shall be assigned to the QA/QC
Coordinator or designee. Additional log books
may be assigned by the Program Manager or
designee to the Field Chemist and the Health
and Safety Supervisor. The QA/QC
Coordinator or designee shall note in each
FLB the individual to whom it was assigned.
The FLBs may be controlled by the QA/QC
Coordinator or the Program Manager.
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Each FLB shall be annotated with the
sampling program name or number.

Key personnel and telephone numbers shall be
listed on the first page.

Entries shall be written in waterproof blue or
black ballpoint pen. Avoid felt tip pens. Do
not use pencil.

Start a new page at the beginning of each day.

Entries should be chronological — a time
notation should introduce each entry.

Sketch or obtain a map of the area or facility.
Include sketches of layout, structural features,
and points of interest or contamination.
Include a north arrow and a rough scale. If
possible, obtain a site map (reduced if
necessary) and permanently place it in the
FLB/FN.

Language should be objective, factual, and
free of personal feelings or other inappropriate
terminology. Speculation or personal
observations may be included if they are
clearly identified as such.

Do not erase or scratch out errors. Draw a
single line through the error, then insert
corrected material. The person who made the
error shall initial and date the correction as
well as clearly state the reason for the error.

Entries or corrections made by individuals
other than the person to whom the FLB/FN
was assigned shall be signed and dated by the
individual making the entry or correction. An
explanation for the correction should be noted.

The last entry for each day should include a
short summary of the day’s activities, weather
conditions and the time the site was left. As
appropriate, the last entry for each week
should be a summary of the week’s activities.
Weekly summaries should be thorough and
descriptive.

The FLB/FN shall be signed at the end of each
day. Signatures shall be written on a single
diagonal line drawn across the blank portion of
the page following the day’s last entry.

All FLBs/FNs shall be returned to the
individual designated for review and final
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storage when sampling is completed as
described in the SAP.

FLB/FN entries will contain a variety of
information. Information to be entered at the
start of each day of sampling includes the
following:

- Date of the sampling event
- Time sampling started and
approximate time for set up of
equipment
- Weather conditions
- Level of PPE being used
- Names of field sampling team
members and others present during the
sampling.
Fully document all deviations from the SAP or
changes in sampling procedures. Problems,
delays, or any unusual occurrences such as
improper equipment or breakdowns should be
included, along with resolutions and
recommendations. Summarize the content and
conclusions of all relevant meetings,
discussions, and telephone conversations in
which you are involved. Include the names
and affiliations of all personnel involved.
Thoroughly document all directives and/or
guidance from EPA or other government
personnel. Directives that give personnel
specific authority to make critical decisions
must be documented in the FLB/FN.

Whenever a sample is collected or a
measurement is made, a detailed description of
the location must be recorded. The source
from which the sample is collected should be
clearly identified to maintain traceability and
allow another person to locate the exact
sampling location. The ability to relocate the
sample site ensures duplication of future
sampling events. Measurements from
permanent features (e.g., center line of road,
numbered utility pole, etc.) to the sample point
must be made and entered into the FLB/FN.
Coordinates on a map, or an accurate site
sketch with distance measurements to known
locations are other options to ensure the exact
location of each sample is recorded.
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= Describe the site thoroughly so another person
will be able to locate the exact sample location.
Note signs of contamination such as oily
discharges, discolored surfaces, unusual odors,
dead or distressed vegetation including types of
plants, if possible. Photographs may be taken to
provide evidence of visual observations, record
site conditions, and assist with locating the
sample site in the future. Photographs taken of
sample locations should be noted along with the
picture number. Log the record in the FLB/FN
to identify which sampling site is depicted in the
photograph.

Note: A series of photographs can be identified by taking
the first photograph of an informational sign with the
sampling program name, number, and the project number
on it.

= Each time a sample container is filled and
labeled, a copy from the multiple part form of
the sample container label or reference number
label with all information recorded shall be put
into the FLB/FN.

= All equipment used to make measurements
must be identified by type, manufacturer, and
serial number, along with the date of
calibration. Details of field calibration
procedures and results shall also be included in
the FLB/FN.

= Note decontamination or disposal procedures
for all equipment, samples, protective clothing,
and personnel decontamination procedures.

= For each delivery or shipment of samples to a
laboratory, record the following information in
the FLB/FN:

- Custody procedures and serial
numbers

- Packing and shipping procedures
(record air bill numbers)

- Name, address, telephone number, and
contact of the laboratory performing
the analysis.
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3.5.4. Field Notes/Field Sampling Forms

Field notes or field sampling forms are used in
addition to or in lieu of field log notes. When
field notes are used in lieu of an FLB, the record
keeping practices presented in Section 3.5.3
should be followed. The field form provides a
place for the sampler to record the information
required for the project. Field forms are specially
designed for any given project and may be com-
pleted one per sample or one per sampling event.
The forms include blank lines for recording the
information necessary for the project to ensure
the proper information is recorded. All blanks
must be completed on a field form to ensure
proper documentation. The sampler completes
the field form for all samples collected including
QC samples. An example of a field form for a
well sampling activity is presented in Figure 3-2
below.

Note: The laboratory address should be the sample receipt
address, which may not be the same as the mail receipt

address.

Note: A review of the regulatory program’s specific re-
quirements must be conducted to ensure that all documenta-
tion requirements are met. Some programs do not allow the
use of loose field forms as the sole documentation vehicle
and require hardbound logbooks.

The field form lists the sample number, location,
matrix, the type and number of sample containers
filled (including QC samples), any chemical
preservatives added and checked for each sample
container, sampling procedure reference, devia-
tions to the procedures and all field measurements
and observations.

The Field Sample Custodian indicates acceptance
of the information on the field form by signing
and dating the form. In cases where multiple part
forms are used for the sample label, for each
sample container filled, one part of the multiple
part adhesive sample container label is placed on
the field form at the appropriate location. The
completed field forms are returned to the Program
Manager as soon as possible and by the means
indicated in the SAP. Deviations or problems
encountered during the sampling event must be
communicated promptly in writing to the Pro-
gram Manager or designee. This may be com-
pleted by sending the field form by facsimile or
other means to communicate the deviations, as
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well as allow for continuation of the project and
ensure sample holding times are not jeopardized.

Note: The field form becomes part of the permanent project
records, but is not usually sent to the laboratory.

3.5.5. Chain of Custody (COC)

An overriding consideration for environmental
measurement data is the ability to demonstrate that
samples have been obtained from the locations
stated and that they have reached the laboratory
without alteration. Documentation of security,
field handling criteria, shipment, laboratory re-
ceipt, and laboratory custody until disposal, pro-
vides evidence of proper processing. The degree
of custody documentation is dependent on the
regulatory program, data use, and needs. Many
state programs for sampling wastewater and drink-
ing water do not require “legal custody,” but rec-
ommend legal custody whenever data is known to
be used for evidence. A review of data use and
risk of legal proceedings will dictate the type of
custody procedure to be employed. Documenta-
tion consists of a COC record that is completed by
the Sample Custodian.
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3.5.5.1. Field Custody Procedures

The Field Sample Custodian or sampler is perso-
nally responsible for the care and custody of the
samples until they are transferred or properly
dispatched. As few people as possible should
handle the samples. A sample is considered to be
“in custody” for legal proceedings if it is:

= Inaperson’s actual possession
= In view after being in physical possession

= Locked up so that no one can tamper with it
after having been in physical custody

= |nasecured area, restricted to authorized
personnel only.

If any one of these is not in place at all times, the
COC is broken.

The Program Manager or designee shall review
all field activities to determine whether proper
custody procedures were followed during the
fieldwork and whether additional samples are
required. The sampler or Sample Custodian shall
notify the Program Manager of any breach or
irregularity of COC procedures described in the
SAP.
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Figure 3-2. Field Form
Sheet _1__of _1_ MICROPURGE/LOW-FLOW SAMPLING LOG
PROJECT: WELL ID:
EPAID NO:
Proj./Task No. Well Condition:
Date: Well Riser Dia. (ID):
Weather: Screened Interval:
Samplers: S.W.L. Measuring Pnt:
Well Bottom Depth:
Purge Method: Micropurge
Sample Collection Method:
Sampling Device: STATIC WATER LEVEL:
Tubing: Pump Intake Depth: Initial Purge Volume:
Total Recovered Purge Water This Well: Approximate Pump Throttle Setting:
Groundwater Sample Data:
Sample ID Analysis Primary QC MS/MSD [ Blank Sample ID _|Analysis [Primary  [QC MS/MSD
Instrumentation/Equipment Data: Calibration Date:
Field Test Results:
| Hach Kit Tests:
D.O. mg/L
Total Iron: mg/L
Ferr. Iron: mg/L
CO2: mg/L
Comments:
Observations: Clarity: Odor: Floating Product: Sheen:
PURGE WATER DATA TABLES
Stabilization
Parameters Units Minutes | Minutes | Minutes | Minutes | Minutes Minutes | Minutes | Minutes
Temperature C
Sp. Cond. ms/cm
D.O. ppm
pH
ORP (Eh) mV
Turbidity NTU
Clock Time
Static W.L.
Flow Rate ml/min.
Stabilization - - - - - - - -
Parameters Units Minutes | Minutes | Minutes | Minutes | Minutes Minutes | Minutes | Minutes
Temperature C
Sp. Cond. ms/cm
D.O. ppm
pH
ORP (Eh) mV
Turbidity NTU
Clock Time
Static W.L.
Flow Rate
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3.5.5.2. COC Records

From time of collection through final sample
disposal, there are many transfers of custody
during the course of a sampling program. All
sample containers must be accompanied by a
COC record to document these transfers. A
separate COC record shall be prepared by the
Field Sample Custodian or sampler for each
sampling event. In some programs, a COC
record accompanies each shipping container and
includes a pre-numbered COC record. This
record lists the sample containers that are in the
shipping container, and serves as the packing list
for the container. The serial number on the form
becomes the identifying number for the shipping
package.

Figures 4-3 provides an examples of a sample
COC record. The example has been used for a
wide variety of regulatory programs and meets
legal COC requirements. It tracks the samples
from sample collection to disposal. All sampling,
preservative, and test information is included.
The SAP will indicate the individual responsible
for completing each section. The following
information relates to the numbered blocks:

COC Record-Figure 3-3.

(1) The company/command name and code for
the source of the funding.

(2) The contact name for the Program Manager
or designee indicated in the SAP.

(3) The job order number (J.O. #) is entered
to trace the information to the specific job.

(4) The signature of the Program Manager or
designee authorizing the funds.

(5) The permit number (No.), if applicable, for
the samples collected. The number is issued
by the regulatory agency for specific com-
pliance reporting.

(6) The sample ID/location based on permit
designations or actual site location name.

(7) The sample taken date and time are rec-
orded for grabs on the start line only and for

DoD Environmental Field Sampling Handbook
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composites on the start date and time and
stop date and time.

(8) The code for sample type such as grab,
composite flowing and composite time (see
Section 18).

(9) The initials for the person sampled by.

(10) The code for sample matrix such as liquid,
solid, and gas (see Section 18).

(11) The code for preservative (see Section 18).

(12) The # of samples and container type are
entered as “4-P” for four plastic containers
(See Section 18).

(13) The analysis to be performed - may refer-
ence descriptions in the SAP.

(14) The field reading for pH for the sample
containers indicated.

(15) The field reading for temperature with the
unit of measure for the sample containers
indicated. The SAP may indicate the tem-
perature to be recorded in the outfall tem-
perature and not the sample temperature.

(16) The field reading for other required mea-
surements may be entered with the unit of
measure. The SOP and name of the test
must be indicated on the custody form.

(17) After the samples are preserved, the preser-
vation is verified. The verification is noted
per the SAP. This verification may be tem-
perature, pH, or if all is correct an indication
IS made as “OK.”

(18) This section of the custody form contains
common codes to be used by the sampler
when completing the custody record. When
situations arise that do not match the code
designations, alternates may be added for
the one time use on the custody form.

(19) The expected turnaround for sample re-
quest is placed in this area. The reason is
presented to determine if the turnaround
time is regulatory, project specific, or based
on holding time requirements.
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(20) Special instructions or comments may be
entered in this space.

(21) The regulation applied to the project is
checked.

(22) The sample collection/charge, possible
sample hazard and other comments relate
to the command in charge of sampling, spe-
cial sample hazards, or to other sample
comments. Reference may be made to code
or specific sections of the SAP.

(23) The delivery order number is entered.

(24) The contract lab and contract number
(No.) are entered for testing work performed
by a designated contract laboratory.

(25) The sample disposal method and the date
completed.

(26) The signature and company/command of
the person relinquishing custody (relin-
quished by).

(27) The signature of the person custody is re-
ceived (rec’d) by.

(28) The date/time custody is transferred.

DoD Environmental Field Sampling Handbook
Revision 1
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Figure 3-3. COC Record

CHAIN-OF-CUSTODY RECORD

CLIENT INFORMATION

& ANALYSIS REQUEST FORM |comeanvicommano: [ ) CODE:
PWC ENVIRONMENTAL LABORATORY —nOz;o._... _ b _
CODE 930 BLDG 2-140 _E._oZm_ EXT: Fax:
9142 MARYLAND A VENUE
NORFOLK. VA 23511-3095 _.h.o. # _ 3 |
PH: {004)4450851 FAX: (004)4450852 SIGNATURE.
ENVIRONMENTAL | - 14
[FERMIT NG Ts ]
LAB USEONLY SAMPLE on ar SAMPLED # OF SAMPLEA FELD READINGS RESERVAT
LINE ITEM # SAMPLE NO SAMPLE IDAOCATION TAREN DATE T™E BY MATROC | PRESERVATIVE| /CONTANERE ANALYEIS oH  [Temeerarure| othen | verFED BY
......... © 0O 0o W)W W@
A i maIm)]
uuuuuuuuu e ]
leTOP “
||||||||| Brarr - | L]
FTOP "
||||||||| ETART l S
leTor _
sTART h
||||||||| } b ]
i
]
......... b ]
ETOF "
||||||||| o ]
k1o "
||||||||| ) I
[TOP n
TYPE MATARIX CONTAINER PRESERYATIVE
G - GRAB L - Liquip SW - SWIPE P.PLASTIC B-BAG A - AMBER(ghass) 1-COOLTO4C  §-HOL pHe<2
CF - COMPQOSITE, FLOW @ S- SOLID GL - GLASS G - CARTRIDGE 2 - HND3, pH<2 6 - 0.008% Na2S203, 4C
CT - COMPCSITE. TIME GS - GAS T - TEFLON TL - TEFLON LINED LIE 3 - H2504, pH<2 7 -FIELD FILTER
5S - SEMI SOLID V- VOA M- HEXANE RINSED 4 - NaCH, pH=12 8- NONE

TURNAROUND: @ (FOR RUSH TURNARCGUND STATE REASON BELOW)

SPECIAL INSTRUCTIONS: — REGULATION APPLIED:
[20) RCRA ( RSD [ }

SDWA ( SCA { )

CWA ()  PHOTO{ }

CAA () OTHER{ )

m>_$v_.@8m>_|_ ( JRETURN TO CLIENT ({ )DISPOSAL BY LAB

1. CUSTOMER IS RESPONSIBLE FOR ALL CHARGES NECESSARY FOR THE PROCESSING AND ANAL YSIS OF SAMPLE(S).*
“ALL AUSH SAMPLES ARE SUBJECT TO SURCHARGE
2. SAMPLES RECEIVED AFTER 3:00PM MON. ~ THURS. AND 2:00PM ON FRIDAY WILL REPROCESSED THE NEXT BUSINESS DAY (7:30 AM=- 4:00 PM).

SAMPLINGICOLLECTION CHARGE:

POSSIBLE SAMPLE HAZARDS: ~ mm -

(COMMENTS:

D.0. NUMBER: a
CONTRACT LAB: _ m m -
CONTRACT NO.(S)

L INGUISHED BY: 126} COMPANY/COMMAND: FECD BY: 127] parerme: | 28]
FELINGUISHED BY: COMPANY/COMMAND: Feco by: DATETME:
FELINQUISHED BY: COMPANY/COMMAND: RECTEY: DATETIME:
FIELINGUISHED BY: COMPANY COMMAND: RecDBY: DATETIME:
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The COC record identifies which pairs of sample
containers were collected for the same analysis,
and identifies the sample containers that were
filled with sample for use as the MS/MSD QC
samples. Based on the needs and data use, the
COC record may not list any information as to the
exact sample location or whether a sample is a
field duplicate, field blank, trip blank or an
equipment decontamination blank. This informa-
tion is kept as blind information from the labora-
tory to ensure objective reporting. When this
process is used, records must be maintained that
trace the sample collected in the field with the
sample as identified to the laboratory. Com-
pliance data for drinking water or wastewater
testing do not require blind submissions. The QC
sample information is provided to the laboratory
to ensure prompt notification when the QC data
does not meet the SAP specifications.

Whenever samples are split with a second labora-
tory or government agency, a separate COC
record may be prepared for the second set of
samples. The additional set of COC records must
be noted. Copies of the original may be sent with
the split samples noted, or a separate form may be
prepared by copying the appropriate information
for the samples onto the additional form. In all
cases, the use and need of the additional form
should be noted.

Upon completion of the packing of each shipping
container, the Field Sample Custodian shall con-
firm the completeness of the COC record by
signing the COC record. If a multiple-part form
IS used:

= The original copy is put into the shipping
container

= The first copy is sent immediately (preferably
by fax) to the Program Manager or designee

= The second copy is kept with the FLB/FN or
copy of the field form.

If a single part form is used, photo copies should
be made for the Program Manager and the FLB.

After the COC record is completed and all sam-
ples are packaged and shipped to the appropriate
locations, the person relinquishing the samples to

DoD Environmental Field Sampling Handbook
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the laboratory or agency shall request the repre-
sentative’s signature acknowledging sample
receipt. If the representative is unavailable or
refuses to sign, this is noted in the “received by”
space.

Field COC terminates upon laboratory receipt of
the samples. The laboratory should complete the
“received by” sections and if appropriate, the
“preservative checks” sections on the COC record
and return the original signed record to the Pro-
gram Manager. If there are any discrepancies
between the COC record, the contents of the
shipping container, and the SAP or contract
requirements provided to the laboratory, the
samples in question shall be segregated from
normal sample storage, and the laboratory shall
immediately notify the Program Manager. In
some cases, the laboratory checks the sample
submittal and recordkeeping to ensure adherence
to the SAP. This added check is often used in
drinking water and wastewater testing programs
for compliance monitoring. Recordkeeping and
information checks should be performed by the
laboratory to ensure the samples received meet
the requirements of the SAP.

3.5.5.3. Custody Seals (Optional)

Custody seals are narrow strips of adhesive paper
used to indicate whether a shipping container has
been opened during shipment. The seals are
placed along the edges of the most exterior con-
tainer in which samples are enclosed. It is not
always necessary to place seals on individual
sample containers in the shipping container.

Paper custody seals should be signed and applied
before the shipping container is shipped to the
laboratory. The preferred procedure includes use
of a custody seal attached to the front-right and
back-left of the container. Custody seals are
covered with clear plastic tape. Another way to
use custody seals, is to put all sample containers
with packing and ice in a large garbage bag and
seal the garbage bag with a signed custody seal.

3.5.5.4. Custody Transfer

Transfer of custody and shipment procedures are
as follows.

Chapter 3 « Common Sampling Procedures
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= Each sample shipping container shall be
accompanied by a properly completed COC
record. The original of the record shall be
included in the container. The Field Sample
Custodian shall keep a copy of the completed
form as part of permanent documentation and
will send a copy of the COC record to the
Program Manager.

= When transferring possession of samples,
individuals relinquishing and receiving shall
sign, date, and note the time of the transfer.
This record documents custody transfer from
the Field Sample Custodian to another person,
to a mobile laboratory, to the permanent
laboratory, or to a secure storage area.

= |If the sample container is sent by common
carrier, a bill of lading shall be used. Bill of
lading receipts shall be sent to the Program
Manager for permanent retention. If sent by
mail, the package shall be registered with
return receipt requested. Commercial carriers
and the U.S Postal Service are not required to
sign off on the COC record as long as it is
sealed inside the package with the sample
container and the custody seals remain intact
(if used).

3.5.6. Request for Analysis

The Request for Analysis form is often incorpo-
rated into the COC record since the chain must
accompany the samples. In more complex sam-
pling programs, an additional form may be used
to request testing.

When contracting for laboratory services and
prior to submitting the samples, the laboratory
should be contacted and the following informa-
tion presented. The Request for Analysis form
can be used as a preliminary contact mechanism
to ensure that the scope of work is understood.
This form:

= Specifies the analyses, procedures, and QC
data to be performed on each sample container
and the compliance protocols to be followed

= Specifies the laboratory accreditation/
certification required to be maintained during
the period of the contract

DoD Environmental Field Sampling Handbook
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= Authorizes the payment for the analyses

= Alerts the laboratory to any anticipated
hazards associated with the samples and
custody procedures to be followed while the
samples are in the possession of the laboratory

= Specifies the reporting requirements and
content for the final report from the laboratory

= Instructs the laboratory as to the disposition of
the samples after the completion of the
analyses.

3.6. Sample Packaging, Handling, and
Transportation

The Field Sample Custodian is responsible for the
proper field storage, security, packing, and ship-
ping of the samples from the field to the laborato-
ry or designated holding location. The packag-
ing, labeling, and shipment of samples by com-
mon carrier are regulated by the DOT and the
International Civil Aviation Organization
(ICAO)/International Air Transport Association
(IATA), when appropriate. Instructions for clas-
sification, labeling, and packaging of hazardous
materials are contained in DOT regulations

(49 CFR 172 and 173, and subsequent Parts).
Overnight couriers generally accept materials
shipped under these regulations. However, some
couriers have additional restrictions for hazardous
shipments. EPA also regulates the shipment of
hazardous waste and hazardous material by re-
quiring labeling on certain packages.

The procedure for determining whether a sample
is hazardous under DOT regulations is complex,
as is the determination of the proper shipping
name, packaging requirements, and labeling
requirements for DOT hazardous materials. A
summary of specific requirements are addressed
below. Should questions arise, assistance is avail-
able from the DOT (1-202-366-4000) and Federal
Aviation Administration (FAA)
(1-866-835-5322) hotlines.

Samples obtained at sites are classified for ship-
ping purposes as either environmental (non-
hazardous) samples or hazardous samples. If a
material is being shipped for testing to determine
its hazards, a tentative hazard class assignment
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should be made based on knowledge of the ma-
terial. Samples requiring special packaging or
labeling are those containing chemicals that are
listed as hazardous materials in:

= 49 CFR 172.101
= CERCLA RQ Hazardous Substances

= DOT CLASS 9 listed in 49 CFR 172.101
Appendix A, Poison DOT Class 6.1 and
Flammable Liquids.

Environmental (non-hazardous) samples are those
that are not classified as Hazardous Materials
under DOT regulations, are packaged in quanti-
ties less than the CERCLA RQ, and for which a
Hazardous Waste Manifest is not required by
EPA. These samples require careful packing, but
no special shipping procedures. In general, sam-
ples of groundwater, surface water (other than
leachate or lagoons), and soil may be shipped as
environmental samples (non-hazardous) to an
analytical laboratory for testing if each of the
sample containers contains less than 1 pound of
soil or 1 gallon of water, and the entire shipping
package weighs less than 66 pounds. Eventual
analysis for a hazardous constituent does not
necessarily classify a sample as a DOT hazardous
material, nor does the classification of a material
as a hazardous waste under EPA regulations.
DOT regulations forbid the shipping of non-
hazardous materials as hazardous. However, if
any doubt exists as to whether the sample might
be classified as a hazardous material, the sample
should be treated as hazardous.

Note: For details on the shipping of non-hazardous waste,
refer to ASTM D6911-03: Standard Guide for Packaging
and Shipping Environmental Samples for Laboratory
Analysis. This standard provides guidance in determining
the most appropriate procedures for packaging and shipping
environmental samples.

The storage and disposal of hazardous waste is
regulated by the EPA. Hazardous waste, as
specified in 40 CFR 262, is not exempted from
EPA manifesting requirements. However, EPA
RCRA regulations exempt samples collected for
analysis or treatability testing from the RCRA
requirements that otherwise apply to hazardous
waste (including the requirement for a Hazardous
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Waste Manifest). The definitions for these ex-
emptions are:

= Samples for Analysis. 40 CFR 261.4(d):
Samples of solid waste, water, soil, or air,
which are collected for the sole purpose of
testing to determine their characteristics or
composition, when samples are being sent to
the laboratory for testing or are being returned
to the collector after testing.

= Samples for Treatability Testing.
40 CFR 261.4(e): Samples collected for the
purpose of conducting treatability studies
when they are being transported to the testing
facility provided they meet criteria for the
quantity of material, packaging, and permit
status of the receiving facility.

3.6.1. Sample Packaging Requirements

The Field Sample Custodian is responsible for the
packing and shipping of the samples from the
field to the laboratory. Samples shall be properly
packaged for shipment and dispatched to the
laboratory for analysis with a signed custody
record enclosed in the shipping container box or
cooler. Shipping containers shall be locked or
secured with strapping tape in at least two loca-
tions. Shipments that are sent to an on-site labor-
atory or one in close proximity that does not
require the use of a common carrier shall be
transferred in accordance with local regulations.
Table 3-1 below lists sample packaging proce-
dures that will ensure samples arrive at the labor-
atory with the COC record intact.

The following major issues must be addressed in
preparing environmental samples for shipment to
the laboratory by common carrier:

= Compliance with EPA regulations, so the
samples are not classified as hazardous waste

= Compliance with transportation regulations,
including use of the proper shipping
containers, use of warning labels, and
completion of the required paper work

= Packing, to assure that the samples do not
break or leak during shipping. This includes:
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- Using approved containers meeting
DOT drop test specification

- Lining coolers or containers with
plastic bags

- For glass containers, wrapping each in
bubble wrap and placing in a clear
plastic resealable food bag

- For plastic containers, placing each in
a clear plastic resealable food bag

- Never stacking glass containers or
laying glass on its side.

3.6.1.1. Samples Classified as Flammable
Liquid
Table 3-2 Column 1 lists packaging procedures
that apply to those flammable and combustible
liquids that do not meet the definitions of another
hazard class except DOT Class 9, and for which
exceptions under 49 CFR 173.150 are allowed.
This includes Flammable Liquids Not Otherwise
Specified (NOS), toluene, gasoline, and many of
the other flammable liquids that are commonly
encountered on hazardous waste sites.

Note: The DOT definition of “liquid” is different from that
used by EPA. For purposes of transportation, liquid means
a material that has a vertical flow of over 2 inches (50 mm)
within a 3-minute period, or a material having 1 gram or
more liquid separation, when determined in accordance
with the procedures specified in ASTM D4359-90, Standard
Test Procedure for Determining whether a Material is a
Liquid or Solid, (49 CFR 171.8).

3.6.1.2. Samples Classified as Poison —
DOT Class 6

Table 3-2 Column 2 lists packaging procedures

that apply to those poisonous liquids and solids

for which exceptions under 49 CFR 173.153 are

allowed. This includes 1,1,1-trichloroethane,
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trichloroethylene, trichlorobenzene, PCB trans-
former oil, and many of the other poisonous
materials commonly encountered.

3.6.1.3. CERCLA Reportable Quantities —
DOT Class 9

Table 3-2 Column 3 lists packaging procedures
for substances (liquids and solids) where the
waste material is not otherwise classified as a
DOT Hazardous Material because of hazardous
properties and for which the entry in Column 8a
of 49 CFR 172.101 Table is 155. For the ship-
ment of larger quantities of EPA hazardous waste
and DOT Class 9 hazardous substances where the
quantity of material in each container exceeds the
CERCLA RQ and no other DOT Hazardous
Material classification applies, the following
packaging requirements apply:

= Label each container with a separate container
number

= Seal each drum or pail with a Security Seal

= Prepare one COC record for each group of
containers that is being shipped at the same
time to the same destination. List the
container numbers on the COC record.

These shipments may include EPA Hazardous
Waste in 5-gallon cans and 55-gallon drums. Most
DOT containers are approved. The list of ap-
proved containers for packing Groups Il and 111
Class 9 Hazardous Substances are listed in
§173.203 for liquids and §173.213 for solids.
These lists include steel, aluminum, plastic and
fiber drums (solids only). Quantity limitations are
shown in 49 CFR 172.101, Column 9.
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By Common Carrier

Instructions

Non-
hazardous
Samples

Hazardous

Samples

Secure sample container lids with strapping tape.

*

1

Mark the level of material in each sample container with a grease
pencil.

2

Place each container in a clear plastic resealable food bag so that
the sample container label can be read.

Place about %2 inch of inorganic cushioning material such as
vermiculite in the bottom of a metal can.

Place each container in a separate can and fill the remaining
volume of the can with an inorganic cushioning material such as
vermiculite (do not use plastic foam cushioning material as it
could dissolve if the sample container were to leak).

Close the can using three clips to secure the lid.

Write the sample number on the can lid. Indicate “This Side Up”
by drawing an arrow on the can.

Put about 1 inch of cushioning material (e.g., vermiculite or
plastic foam) in the bottom of a watertight metal or equivalent
strength plastic shipping container. If the container is a cooler,
seal the drain plug on the inside of the cooler with tape. Also line
the inside of the container with a plastic bag.

Wrap glass bottles and jars in plastic bubble wrap.

Place cans in the container and fill the remaining volume of the
shipping container with packing material. Add ice bags if
required.

Place the sample containers top-up in the shipping container.
Arrange the sample containers so that glass containers are
surrounded by plastic containers.

Fill the void space around and on top of the sample containers
with plastic bags filled with ice cubes or ice chips.

Seal the COC record in a clear plastic resealable food bag and
tape it securely to the inside of the shipping container lid.

10

Close and lock or latch the shipping container.

11
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By Common Carrier
Instructions Non- Hazardous
hazardous Samples
Samples
If the shipping container used is a picnic cooler, use tape to seal 9 12
the drain plug.
After acceptance by the shipper, tape the shipping container 13
completely around with strapping tape at two locations. Secure
the lid with tape. Do not cover any labels.
Place the laboratory address on the top of the shipping container. 14
For all h