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Abstract

Workplace drug and alcohol testing has been widely implemented in diverse industries and is
designed to detect the use of and deter the influence of legal and illegal substances that would
impair the ability to perform work that has significant security and safety implications. Across the
globe, patterns of drug and alcohol use and abuse and the regulations controlling drug and
alcohol use vary by location (e.g., regions, countries, etc.). The prevalence of workplace drug
and alcohol testing and protection of individuals’ rights in the workplace similarly tend to exhibit
contextual differences. With the advancements in drug-testing technologies and the recent
issuance of guidance for additional testing matrices (e.g., oral fluid, hair, etc.) by the U.S.
Department of Health and Human Services, gaining a global perspective on the current state of
drug and alcohol testing practices and regulations is important for leveraging such
advancements to improve the effectiveness of drug and alcohol testing.

The U.S. Nuclear Regulatory Commission (NRC) tasked the Pacific Northwest National
Laboratory (PNNL) fitness for duty (FFD) team to conduct a benchmarking analysis of
international drug and alcohol testing regulations and programs to identify similarities and
differences in workplace testing programs and the basis for any differences. The benchmarking
study focuses on a policy analysis and benchmarking metrics comparison among different
countries and regions. The policy analysis includes the following three types of relevant
international and national policies relevant to drug and alcohol testing in the nuclear industry:

1. National drug and alcohol policy
2. Workplace drug and alcohol testing

3. FFD regulations for Nuclear Power Plants

The international drug and alcohol benchmarking metrics focusses on the use of blood, breath,
urine, hair, and oral fluid in testing; drug and drug metabolite cutoff values; point-of-collection
testing devices; roadside testing methodologies; innovations in drug testing; and the extent of
availability of such data. Gaining an understanding of workplace drug and alcohol testing in
other countries as well as information about new testing methods, matrices, tools, and
technologies that other countries have adopted provides NRC with international comparative
information regarding the technical basis for such programs and methods as it relates to the
protection of worker and public health and safety.
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Acronyms and Abbreviations

ARIDE Advanced Roadside Impaired Driving Enforcement
CDSA Canadian Controlled Drugs and Substances Act
CFR Code of Federal Regulations

CSA Controlled Substance Act

DEA U.S. Drug Enforcement Agency

DEC drug evaluation and classification

DOT U.S. Department of Transportation

DRE drug recognition expert

DUI driving under the influence

DWI driving while intoxicated

EMCDDA European Monitoring Centre for Drugs and Drug Addiction
EU European Union

EWDTS European Workplace Drug Testing Society

FFD fitness for duty

FR Federal Register

GCDP Global Commission on Drug Policy

HHS U.S. Department of Health and Human Services
HIPAA Health Insurance Portability and Accountability Act
IAEA International Atomic Energy Agency

LSD lysergic acid diethylamide

MDMA 3,4-methylenedioxy-methamphetamine

NDEWS National Drug Early Warning System

NDPS Narcotic Drugs and Psychotropic Substances Act
NHTSA National Highway Traffic Safety Administration
NIDA National Institute on Drug Abuse

NPP nuclear power plant

NRC U.S. Nuclear Regulatory Commission

PCP phencyclidine

PNNL Pacific Northwest National Laboratory

SFST Standardized Field Sobriety Testing

THC tetrahydrocannabinol

UN United Nations

UK United Kingdom

UNODC United Nations Office on Drugs and Crime

WHO World Health Organization
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1.0 Introduction

Workplace drug and alcohol testing has been widely implemented in diverse industries and is
designed to detect the use of and deter the influence of legal and illegal substances that would
impair the ability to perform work that has significant security and safety implications. In 1986,
the United States addressed drug use in the workplace by establishing the Drug-Free
Workplace Program (Executive Order 12564, 1986), which requires Federal agencies to
establish guidelines for a drug-free workplace and drug and alcohol testing to deter drug use for
the Federal workforce. In 1988, the U.S. Department of Health and Human Services (HHS)
issued its Mandatory Guidelines for Federal Workplace Drug Testing Program (53 Federal
Register [FR] 11979, 1988); hereafter referred to as the “Mandatory Guidelines.” These drug
testing Mandatory Guidelines have been established and continuously updated by HHS with
operational experience learned from its National Laboratory Certification Program and inputs
from the public and Federal agencies. These Mandatory Guidelines have been used by Federal
agencies such as the U.S. Nuclear Regulatory Commission (NRC) and the U.S. Department of
the Transportation (DOT) to inform their regulations that require affected entities to drug test
individuals performing duties and responsibilities in safety- and security-sensitive industries to
protect the public and environment.

The NRC regulates the use of drugs and alcohol under the fitness for duty (FFD) program. The
program requires, in part, that individuals performing work that potentially affects public health
and safety are not under the influence of any substance, legal or illegal, that may impair their
ability to perform their duties. The initial NRC FFD program was established on June 7, 1989,
(54 FR 24468, 1989) and codified in Title 10 of the Code of Federal Regulations (CFR) Part 26
(10 CFR 26) with a subsequent major update issued in a 2008 Final Rule (73 FR 16966, 2008).
The drug- and alcohol-related performance objectives for FFD programs as provided in 10 CFR
26.23 states that described licensees and other entities must:

(a) provide reasonable assurance that individuals are trustworthy and reliable as
demonstrated by the avoidance of substance abuse;

(b) provide reasonable assurance that individuals are not under the influence of any
substance, legal or illegal, or mentally or physically impaired from any cause, which
in any way adversely affects their ability to safely and competently perform their
duties;

(c) provide reasonable measures for the early detection of individuals who are not fit
to perform the duties that require them to be subject to the FFD program; and

(d) provide reasonable assurance that the workplaces subject to this part are free
from the presence and effects of illegal drugs and alcohol.

The FFD program has used the Mandatory Guidelines to establish the technical requirements
for drug testing in the commercial reactor industry subject to Part 26. HHS periodically updates
its guidelines based on the most current scientific evidence and lessons learned from the
Federal drug-testing programs. Beginning in 2017, HHS updated its Mandatory Guidelines in
the Federal Register (82 FR 7920-7970), published its Oral Fluid Mandatory Guidelines (84 FR
57554-57600), and the proposed guidelines for using hair specimens for drug testing (85 FR
56108-56151). Consequently, HHS has issued guidance to incorporate recent advances in drug
testing methods and has updated its panel of drugs and drug metabolites (and their associated
cutoffs) to be tested. Federal agencies, such as NRC and DOT, are evaluating these changes
to, in part, improve the effectiveness and efficiency of their drug testing programs and reduce
regulatory burden.

Introduction 1.1
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NRC requested that Pacific Northwest National Laboratory (PNNL) collect information about and
evaluate how other countries, especially those with nuclear power generation capabilities,
regulate the use of drugs and alcohol. Gaining an understanding of workplace drug and alcohol
testing practices of other countries as well as information about new testing methods, matrices,
tools, and technologies that other countries have adopted can provide the NRC with
comparative international data regarding the technical basis for such programs and methods
related to the protection of worker and public health and safety.

1.1 Study Objective

This study’s objective is to benchmark international drug and alcohol testing regulations and
programs to provide the NRC with comparative information regarding workplace drug and
alcohol testing programs, testing methods, and workplace FFD programs. The primary focus
areas for this study includes collecting data on current international drug and alcohol testing
regulations and programs, gaining insight of the prevailing international standards for testing
matrices including the use of oral fluids and hair samples, and frequency of random tests being
conducted. The study also focuses on the international FFD programs and policies for safety-
and security-sensitive positions within the international nuclear workforce. Where information
about the nuclear workforce is not available, the team examined other safety- and security-
sensitive industries that might have similar drug and alcohol testing regulations and workforce
requirements. In addition, national drug and alcohol use regulations in other countries have
been reviewed and analyzed to provide the context in which the industry-specific testing
requirements have been discussed.

For each country, the PNNL project team collected information ranging from general to specific
with the intent to answer the following questions:

e What policies and regulatory controls are in place for drug and alcohol use across the
country’s populace? (Section 4.1)

¢ What drug and alcohol restrictions and testing practices apply to workplace testing? (Section
4.2)

e What regulatory controls and testing are used for the nuclear workforce? (Section 4.3)

Although there are some 30 countries that have operating nuclear power reactors, the
availability of relevant information on drug and alcohol testing varies substantially from country
to country. To the extent that such information is available, the project team has focused the
efforts primarily on Canada, France, the United Kingdom (UK), and other members of the
European Union (EU). Relevant information from additional countries (e.g., India, Japan, and
Mexico) also was included as appropriate to enrich the analysis and discussion. See Appendix
A for a list of countries with operating nuclear power reactors.

1.2 Study Scope

This international benchmarking study focuses on international information and analysis of
drugs of concern, drug and alcohol use, and drug and alcohol testing from a policy and a
technical perspective.

Introduction 1.2
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1.21 Drugs of Concern

Drugs of concern include a broad range of substances that have varying levels of potential for
misuse and abuse. The classification of drugs may differ by location and circumstance of use.
Across the globe, drugs typically are used for therapeutic purposes; however, social/recreational
use was observed in many locales, regions, and countries (e.g., legal recreational use of
cannabis in the Netherlands and in some States in the United States). All drugs, whether used
therapeutically or recreationally, could be abused and may cause impairment; in this study, we
focus on several of these types of drugs. Sections 3.0 and 4.1 provide a more detailed
discussion of these drugs, their use, legal status, and potential cultural or societal significance
associated with drug use. These drugs include substances subject to the NRC drug and alcohol
testing requirements as well as other drugs that were identified through research.

1.2.2 Drug Use

When benchmarking international drug and alcohol testing regulations and programs, the nature
of the drug and the context and location of its use (e.g., in the workplace) are important
considerations. Drug legality and drug use restrictions also are important factors. Certain drugs
may be uncontrolled and widely available, while other drugs may be allowable only under
certain circumstances (e.g., properly prescribed and used as directed) but might be unallowable
or illegal under other circumstances (e.g., use of medication prescribed for others). Yet some
drugs may not have any acceptable medical use and are illegal in all circumstances.
Furthermore, while a drug (either legal or illegal) may be socially acceptable in one country, it
may not be in another country. For example, alcohol, while regulated, is widely seen as socially
acceptable in the United States, while it is frowned upon, either for religious or other reasons, in
other countries. It may be that a drug is acceptable for one type of use in one country while it is
not in another. For example, heroin is a Schedule 1 controlled substance in the United States
with no currently acceptable medical use and a high addiction potential, while supervised
injectable heroin treatment has been used in some European countries (e.g., Germany,
Switzerland, the Netherlands) to treat heroin addiction cases where prevailing treatment
methods have failed repeatedly (Strang et al. 2012). This may be important in testing programs
because they will likely only cover drugs of concern for the country being studied. Similarly, the
legal implications of drug and alcohol use also differ based on the country and the schedule' of
the drug. Hence, the schedule, legality, acceptability, and applicability of drug regulations to the
benchmarking of a testing program is influenced by the country and/or locality.

1.2.3 Drug and Alcohol Testing

Drug and alcohol testing has been conducted in a variety of settings to serve varied purposes. It
commonly is used in pre-employment screening and ongoing workplace monitoring to make
sure workers are free from the influence of drugs and alcohol while on the job. Roadside testing
is conducted by law enforcement personnel to interdict individuals driving under the influence
(DUI) or driving while intoxicated (DWI1) to protect the drivers, passengers, and the public.
Community-based drug and alcohol testing helps criminal justice systems enforce drug- and
alcohol-related legal requirements such as probation, custody, and DUI/DWI programs. In
addition, drug testing has long been a pivotal part of anti-doping programs to help uphold
fairness and integrity in sportsmanship. Although the focus of this study is workplace drug and

' The term “class” is used synonymously with schedule in some non-U.S. contexts. For example, the
Misuse of Drugs Act of the United Kingdom identifies three classes of controlled drugs based on the
potential danger they have to users and society.
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alcohol testing, wherever useful information, such as innovation in testing tools, methods, and
standards, was gleaned from other types of testing, it was incorporated into the discussion. In
Sections 4.2 and 4.3, we discuss workplace drug and alcohol testing policies and drug and
alcohol testing programs at nuclear power plants (NPPs) in different countries; key
organizations and stakeholders involved in regulating, requiring, and conducting such testing;
and key considerations regarding workers’ rights and protections.

1.3 Structure of Report

This report is organized as follows:

e Section 2.0 describes the study methodology including terminology, data collection approach
and criteria used for selecting the countries for analysis.

¢ Section 3.0 provides an overview of drugs of concern and the types of drug and alcohol
testing of interest described in this report.

o Section 4.0 discusses the findings on international drug and alcohol use and regulation,
including the use of impairing drugs and substances, applicable policies and regulations,
worker privacy, and other protections that impact how drug and alcohol use may be regulated
and enforced.

¢ Section 5.0 discusses relevant benchmark metrics and considerations for drug and alcohol
testing.

e Section 6.0 presents conclusions on drug and alcohol testing for safety- and security-sensitive
positions within the international nuclear workforce.

e Section 7.0 provides a list of references used in this report.

e Appendices A, B, and C provide detailed information about the countries with nuclear power
reactors, U.S. regional drug use trends, and a summary of workplace drug and alcohol testing
laws by country and region, respectively.

Introduction 1.4
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2.0 Methodology

To inform the development of an international benchmark for drug and alcohol testing, the
PNNL project team developed a conceptual approach to data collection and established criteria
to be used for identifying specific countries to be included in this benchmarking analysis. In this
section, the methodology used to identify and collect data sources, search criteria, and the
types of data available are described. The approach used to analyze, compare, integrate, and
synthesize data also are described and any methodological limitations have been noted.

Of note, the terminology associated with “drug testing” can be confusing. This report used the
following definitions:

e Matrix — The biological material collected from an individual. These materials include blood,
breath, urine, hair, and oral fluids (85 FR 56108-56151, 2020)

e Drug screening — Analyses that distinguish negative or positive presence of a drug or
metabolite. An example would be the immunoassay screening that is used for the initial
detection of drugs in a urine specimen. A positive drug screen or positive initial test would be
followed by a confirmatory test for the specific drug or metabolite in the specimen.

¢ Drug testing — Analysis of specific drugs or drug classes. Results are of a consequence equal
to or greater than a predetermined threshold, or cutoff level. Examples of a drug test would be
for the level of ethyl alcohol in the breath or blood specimen, or for phencyclidine (PCP) in
urine. Such results include confirmatory analyses. Further discussion of the drug analytes has
been provided in Section 5.0.

e Conditions for testing — The types of drug and alcohol testing in the NRC’s FFD program are
described in 10 CFR 26.31(c) as:

Licensees and other entities shall administer drug and alcohol tests to the individuals
who are subject to this subpart under the following conditions:

(1) Pre-access. In order to grant initial, updated, or reinstated authorization to an
individual, as specified in subpart C, “Granting and Maintaining Authorization,” of this
part;

(2) For cause. In response to an individual's observed behavior or physical condition
indicating possible substance abuse or after receiving credible information that an
individual is engaging in substance abuse, as defined in 10 CFR 26.5;

(3) Post-event. As soon as practical after an event involving a human error that was
committed by an individual who is subject to this subpart, where the human error
may have caused or contributed to the event. The licensee or other entity shall test
the individual(s) who committed the error(s) and need not test individuals who were
affected by the event whose actions likely did not cause or contribute to the event.
The individual(s) who committed the human error(s) shall be tested if the event
resulted in—

(i) A significant iliness or personal injury to the individual to be tested or another
individual, which within 4 hours after the event is recordable under the
Department of Labor standards contained in 29 CFR 1904.7, “General Recording
Criteria,” and subsequent amendments thereto, and results in death, days away
from work, restricted work, transfer to another job, medical treatment beyond first
aid, loss of consciousness, or other significant illness or injury as diagnosed by a
physician or other licensed health care professional, even if it does not result in

Methodology 2.1
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death, days away from work, restricted work or job transfer, medical treatment
beyond first aid, or loss of consciousness;

(ii) A radiation exposure or release of radioactivity in excess of regulatory limits;
or

(iii) Actual or potential substantial degradations of the level of safety of the plant;

(4) Follow-up. As part of a follow-up plan to verify an individual's continued
abstinence from substance abuse; and

(5) Random. On a statistically random and unannounced basis, so that all individuals
in the population subject to testing have an equal probability of being selected and
tested.

The terminology for administering drug and alcohol testing may vary in other countries; for
instance, pre-employment drug screening might be similar to pre-access testing, probable
cause and reasonable suspicion testing might be similar to for-cause testing, and spot testing
might be similar to random testing.

2.1 Data Collection

The data collection effort was guided by the following considerations.
e Language: The data collection effort focused exclusively on publications in English.

e Data sources and quality. Wherever available, data were gathered from reputable and reliable
sources such as government agencies, international nongovernmental organizations, and
research organizations. Popular media sources such as newspapers and websites were also
used to enrich the dataset.

e Geographic location: The project team divided the data collection effort by geographic
regions. North America includes the United States, Canada, and Mexico. Europe includes the
UK and other EU countries. Asia-Pacific includes India and Japan.

e Countries’ nuclear statuses: Countries with nuclear power reactors constitute the pool of
potential countries that might have programs similar to the FFD programs in the United States
(see Appendix A).

e Target sensitivity. Certain sensitive countries? have been excluded from the data collection
despite their nuclear country status.

o Data sensitivity: Data collection focused on publicly available information accessible through
web-based searches executed through search engines such as Google™. The information
compiled is intended for unlimited, public use.

It is important to note that data availability was a key limiting factor in the data collection effort.
Certain countries not only have more data about drug and alcohol controls, workplace drug
testing, and FFD, but such data also are published and readily available on the internet. In
comparison, for some countries such data were not abundantly available in the public domain.

2 This report follows the list of Sensitive Foreign Nations identified by the U.S. Department of Energy for
operations and contracting. See DOE Attachment G — Sensitive Foreign Nations Control
https://www.energy.gov/sites/prod/files/2017/02/f34/Part%20V11%2C%20SECTION%20J%20-
%20List%200f%20Documents%2C%20Exhibits%2Cand%200ther%20Attachments %20%20Attachment
%20G_0.pdf (Retrieved April 25, 2021).

Methodology 2.2


https://www.energy.gov/sites/prod/files/2017/02/f34/Part%20VII%2C%20SECTION%20J%20-%20List%20of%20Documents%2C%20Exhibits%2Cand%20Other%20Attachments%20%20Attachment%20G_0.pdf
https://www.energy.gov/sites/prod/files/2017/02/f34/Part%20VII%2C%20SECTION%20J%20-%20List%20of%20Documents%2C%20Exhibits%2Cand%20Other%20Attachments%20%20Attachment%20G_0.pdf
https://www.energy.gov/sites/prod/files/2017/02/f34/Part%20VII%2C%20SECTION%20J%20-%20List%20of%20Documents%2C%20Exhibits%2Cand%20Other%20Attachments%20%20Attachment%20G_0.pdf

PNNL-31409, Rev. 2

In some cases, the project team was unable to retrieve information about certain topics for a
country. The different degrees of data availability thus resulted in unevenness in information
richness across the countries included in this study.

As Figure 2.1 shows, information potentially pertinent to the goal of the report which can be
grouped into three categories, from the broadest to the most narrowly focused in scope:

e Country-level drug and alcohol control regulations: Information in this category focuses on a
country’s laws and regulations regarding drugs and alcohol controls, legality, restrictions on
use, and penalties for violations. Where available, cultural and societal attitudes toward the
use of these substances and how they interact with regulations also are included.

o Workplace drug and alcohol testing programs: Information in this category includes the
permissibility of workplace drug and alcohol testing across different countries, conditions for
testing, types of testing allowed, and the legal protections of individuals in the workplace.
Where available, testing values also are collected.

o Drug and alcohol testing programs at NPPs: Information in this category is the most relevant
to the NRC FFD programs. In addition to the NRC’s FFD program, the PNNL project team
attempted to identify similar programs in other countries to compare the test requirements.

Drug and Alcohol
Testing

Programs at
NPPS

Figure 2.1 Information Gathering Approach

2.2 Data Integration and Analysis

To establish a measurable benchmark, data integration and comparison (Table 2.1) provides an
overview of the data compiled. An “X” means the information is available. An “N” means the
information has been confirmed to be unavailable or does not exist. A blank space means the
information was not publicly available or could not be located.
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Table 2.1. Drug and Alcohol Data Availability

Drug and Alcohol

Policy and Testing and Testing at Nuclear

Country Regulation Workers Rights Power Plants Testing Values
United States X X X X
Canada X X X X
Mexico X X X
United X X X
Kingdom
Germany X X X
Sweden X X X
Finland X X X
France X X X
Italy X X X
India X X
Japan X X N

In addition to country-level policies and regulations, the project team gathered testing values for
blood, breath, urine, hair, and oral fluid and sought to identify similarities across different
countries and denote substantive differences or gaps in testing practices. A benchmark is
plausible if a consensus-based standard testing approach can be identified based on the data
gathered. In cases for which no consensus could be established, a host of underlying factors
that could contribute to the variability warrants further exploration. Section 5.0 reports on the
results of data integration and analysis and the identified benchmark.
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3.0 Use of Impairing Drugs and Substances around the
World

This section presents the use of impairing drugs and substances around the world. This is the
first step in benchmarking international drug and alcohol testing regulations and programs to
provide the NRC with comparative information regarding workplace drug and alcohol testing
programs, testing methods, and workplace FFD programs. Evaluating the use of impairing
drugs and substances around the world informs the research project of the drugs and
substances prevalent in society. This section includes data specific to both countries with NPPs
and those without NPPs to provide worldwide context for the use of impairing drugs and
substances. This information has been narrowed to countries with NNPs in Section 4.0 of this
report.

Prior to investigating the prevalence of drug and alcohol use in various countries, it is important
to present a short summary of why certain drugs are controlled and why this is important to the
scope of this work. The principal reasons to control illicit substances appear to be: 1) that the
substances tend to highly addictive or cause significant impairment thereby directly impacting
the health and welfare of the users, caregivers, and the medical communities serving the
population; 2) the substances have no valid medical use, or if used without contemporaneous
medical care, the substances may cause significant physical or psychological harm to the
individual; 3) there is a strong link between substance abuse and crimes committed by the
addicted individual to obtain funding to support their addiction; and 4) the production and
distribution of illicit substances contributes to other criminal activities such as money laundering,
human trafficking, and child labor.

Table 3.1 presents some of the impairing qualities of the substances controlled categorized
based on the countries listed. The information presented in Table 3.1 is based on information
from the National Institute on Drug Abuse (NIDA 2020) and National Institute on Alcohol Abuse
and Alcoholism (NIAAA n.d.). More information about how drugs are classified into seven
general categories (stimulants, depressants, cannabinoids, psychedelics, opioids, dissociatives,
and empathogens) can be obtained from the Alcohol and Drug Foundation’s Drug Facts: The
Drug Wheel (ADF 2021).

The United Nations Office on Drugs and Crime (UNODC) tracks and reports illicit drug use on a
global scale, reporting production, demand, and use statistics for opium/heroin, coca/cocaine,
cannabis, and amphetamine-type stimulants in the World Drug Report (UNODC 2010).2 The
UNODC World Drug Report uses the words “drugs” and “drug use” to refer to a “substance
controlled under the international drug control conventions, and their non-medical use” (UNODC
2020). The 2020 World Drug Report presented the 2018 world drug user estimates including
192 million cannabis users, 58 million opioid users, 27 million amphetamine and prescription
stimulant users, 21 million Ecstasy users, and 19 million cocaine users (UNODC 2020). In 2018,
the UNODC estimated that 269 million people, or 5.4 percent of the world’s population, had
used drugs at least once in the previous year (UNODC 2020).

3 Information about drug use around the world was collected from the UNODC, which tracks illicit drug
use around the world. The UNODC puts out an annual World Drug Report and the 2020 publication
(UNODC 2010) was used to develop Section 3.0 of this report. Other sources of information used to
develop Section 3.0 of this report include the European Monitoring Centre for Drugs and Drug Addiction
(EMCDDA), Global Commission on Drug Policy (GCDP), U.S. Drug Enforcement Agency (DEA), HHS,
National Drug Early Warning System (NDEWS), as well as relevant peer-reviewed publications.
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Table 3.1 Physiological and Psychological Effects of lllicit Substances (NIDA 2020)
Substances Possible Health Effects
Alcohol Short- and long-term health effects: Interferes with communication pathways;
changes in mood and behavior; adverse impact on thinking clearly and
coordination heart damage (cardiomyopathy, arrhythmias); stroke; and high
blood pressure.
Cocaine Short-term health effects: Enlarged pupils; increased body temperature, heart

Prescription opioids*

Amphetamines and
methamphetamines

Heroin

Marijuana (Cannabis)

Ketamine

Khat

Kratom

3,4-methylenedioxy-
methamphetamine
(MDMA) (Ecstasy)

Mescaline (Peyote)

Phencyclidine

rate, and blood pressure; headache; abdominal pain and nausea; euphoria;
increased energy, alertness; insomnia, restlessness; anxiety; erratic and
violent behavior, panic attacks, paranoia, psychosis; heart rhythm problems,
heart attack; stroke, seizure, and coma.

Short-term health effects: Pain relief, drowsiness, nausea, constipation,
euphoria, slowed breathing, and death.

Short-term health effects: Increased alertness, attention, energy; increased
blood pressure and heart rate; narrowed blood vessels; increased blood
sugar; and opened breathing passages.

High doses: Can cause dangerously high body temperature and irregular
heartbeat; heart disease; and seizure.

Short-term health effects: Euphoria; dry mouth; itching; nausea; vomiting;
analgesia; and slowed breathing and heart rate.

Short-term health effects: Enhanced sensory perception and euphoria
followed by drowsiness/relaxation; slowed reaction time; problems with
balance and coordination; increased heart rate and appetite; problems with
learning and memory; and anxiety.

Short-term health effects: Problems with attention, learning, and memory;
dreamlike states, hallucinations; sedation; confusion; loss of memory; raised
blood pressure; unconsciousness; and dangerously slowed breathing.

Short-term health effects: Euphoria, increased alertness and arousal,
increased blood pressure and heart rate, depression, paranoia, headaches,
loss of appetite, insomnia, fine tremors, and loss of short-term memory.

Short-term health effects: Nausea, dizziness, itching, sweating, dry mouth,
constipation, increased urination, and loss of appetite.

Low doses: Increased energy, sociability, and alertness.

High doses: Sedation, euphoria, and decreased pain.

Short-term health effects: Lowered inhibition; enhanced sensory perception;
increased heart rate and blood pressure; muscle tension; nausea; faintness;
chills or sweating; and sharp rise in body temperature leading to kidney failure
or death.

Short-term health effects: Enhanced perception and feeling; hallucinations;
euphoria; anxiety; increased body temperature, heart rate, blood pressure;
sweating; and problems with movement.

Short-term health effects: Delusions, hallucinations, paranoia, problems
thinking, a sense of distance from one’s environment, and anxiety.

4 The term opioids refer to all natural, semi-synthetic, and synthetic opioids. The term opiates refer to
natural opioids (e.g., heroin, morphine, codeine) (CDC 2021).
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Substances Possible Health Effects

Low doses: slight increase in breathing rate; increased blood pressure and
heart rate; shallow breathing; face redness and sweating; numbness of the
hands or feet; and problems with movement.

High doses: nausea; vomiting; flicking up and down of the eyes; drooling; loss
of balance; dizziness; violence; seizures, coma, and death.

Figure 3.1 illustrates the information of global drug use as percent of adults who use drugs,
excluding alcohol (WHO 2018; UNODC 2020). The estimated number of global drug users had
increased from 210 million to 269 million between 2009 and 2018, although the estimates
should be interpreted cautiously because of wide error ranges and the estimated nature of the
values (UNODC 2020).

GLOBAL DRUG USE

Percent of Adult Population

= =

Amphetamine

=

Opium/Heroin Coca/Cocaine Cannabinoids Type MDMA
Stimulants
& Global Drug Use 1.2 0.4 3.2 0.5 0.4
Drug Type

Figure 3.1. Percent of Adults Who Used Drugs over the Course of One Year (Data Excludes
the Use of Alcohol) (Sources: WHO 2018; UNODC 2020)

There are drugs that are licit in one country and illicit in another country. For example, Khat is
an example of a regional drug and is reported to be used regularly by 20 million people (EI-
Menyar et al. 2015). Khat is reported to be used in established cultural traditions in East Africa
and the Arabian Peninsula (DEA 2020). Khat's main component is cathinone (with
pharmacological effects similar to cocaine and amphetamines) and is also known by its street
names as Abyssinian Tea, African Salad, Catha, Chat, Kat, and Oat (DEA 2020). Khat is part of
Yemeni culture and is widely used during social occasions. Khat is considered a drug of abuse
by the World Health Organization (WHO) and is a banned substance in most of Europe,
Canada, the United States, and all Arab Gulf states except Yemen (El-Menyar et al. 2015). It is
a licit substance in Somalia, Djibouti, Ethiopia, Yemen, and Israel (EI-Menyar et al. 2015). The
status of Khat as a banned substance varies from country to country; in the United States, it is
classified as a Schedule 1 narcotic (similar to heroin and mescaline), while in the UK it is
classified as a class C drug (see Section 4.1.3.1 for more information), which also includes
anabolic steroids and ketamine (DEA 2020; EI-Menyar et al. 2015). Synthetic cathinones, the

Use of Impairing Drugs and Substances around the World 3.3



PNNL-31409, Rev. 2

main component of Khat, are an emerging drug of abuse often sold as “bath salts” or “plant
food,” which are labeled “not for human consumption” (EI-Menyar et al. 2015). See Section 4.1
for an overview of country-specific drug and alcohol use regulation relevant to this study.

Other drugs which vary on licit or illicit status by region include those that have been traditionally
used for cultural purposes and are referred to as “traditional drugs” (GCDP 2017). Examples of
traditional drugs include betel nut, kava, opium, and the coca leaf (GCDP 2017). Marijuana is
another example of a drug that is regulated differently based on location. In the United States,
marijuana is Federally classified as a Schedule 1 drug, but within individual states, it is
regulated differently. For example, some U.S. States have decriminalized marijuana for
personal, recreational, or therapeutic use (HHS 2016). Alcohol is forbidden in several African
and Asian countries on the basis of cultural and religious beliefs but is legal in most other
countries (GCDP 2017). In places where these substances are legal or culturally and socially
acceptable, there may be additional cultural sanctions if their use is problematic (GCDP 2017).

Similar to foreign countries, nationwide drug use and prevalence data are available for the
United States, but these numbers vary across the country and the evaluation of regional drug
use trends provides important supplemental information. The majority of information about drug
use comes from large urban areas (Dombrowski et al. 2016). Methamphetamine was once a
regional drug specific to southern California but now is found across the country and its largest
impacts occur in rural States (Dombrowski et al. 2016). There is increased use of prescription
opiates in both Nebraska and Missouri, with opiate-related overdose deaths are approaching (in
case of Nebraska) or exceeding (in case of Missouri) the number of deaths due to automobile
accidents reported in 2016 (Dombrowski et al. 2016).

One way to track regional drug use trends in the United States is through the NDEWS. NDEWS
tracks drug trends, including emerging and changing use trends, in 12 sentinel community sites
around the United States, which include sites such as King County (Seattle Area), Texas,
Atlanta Metro, and New York City (NDEWS 2020). NDEWS also tracks the trends in admissions
to programs treating substance use disorders for drugs in the sentinel communities. Figure 3.2
shows differences in admission rates for two communities tracked by NDEWS. The four
evolving trends identified by NDEWS in 2020 are listed below.

1. Polysubstance use plays a prominent role in drug overdose deaths.

2. Increases in methamphetamine-related overdose deaths were reported in seven sites.

3. Fentanyl remains the most lethal drug in many NDEWS sites.

4 g/l(;rzu());ities are becoming increasingly impacted by drug overdoses in some areas (NDEWS

The 12 most recent NDEWS reports for each sentinel community are discussed further in
Appendix B.
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Figure 3.2. Admissions Rates by Drug to Programs Treating Substance Use Disorders for
San Francisco and Wayne County Reported by NDEWS in 2019 (Sources:
Arfken 2020; Coffin and Rowe 2020)

The following sections discuss specifics for use of impairing drugs and substances around the
world. These include alcohol, opium/heroin, coca/cocaine, cannabis, amphetamine-type
stimulants, and Ecstasy.

3.1 Alcohol

Worldwide, less than half the global population consumed alcohol in 2016, and 57 percent of the
global population abstained from alcohol use (WHO 2018). WHO estimated that in 2018, there
were 2.3 billion people in the world that consumed alcohol (WHO 2018). In North America,
Europe, and the Western Pacific over half the population consumed alcohol (WHO 2018).
Alcohol use in the past year was reported by 65.7 percent of Americans 12 years of age and
older as surveyed by the National Survey on Drug Use and Health (HHS, 2016). In the United
States, alcohol misuse contributed to 88,000 deaths a year (HHS 2016).

3.2 Opioids

The UNODC World Drug Report estimated that 57.8 million people, or 1.2 percent of the global
population, ages 15—64 used opioids last year (not including licit use of prescribed opioids)
(UNODC 2020). Opioids pose the greatest threat to human health of all drugs tracked by the
UNODC because opioids account for 80 percent of the healthy life loss attributed to drugs or
drug disorders (UNODC 2020). Opioid use varies based on region (as noted by percent of
regional population): North America (3.6 percent), Australia and New Zealand (3.3 percent), the
Near and Middle East and South-West Asia (2.6 percent), and South Asia (2.0 percent)
(UNODC 2020). The Near and Middle East, Southwest Asia, and South Asia account for 60
percent of the global opiate users worldwide (UNODC 2020). There are limited data on opioid
use in West, Central, and North Africa, but there is evidence of an increase in opiate use,
specifically tramadol (UNODC 2020). North America is reporting new record levels of opioid
overdoses with 10.3 million people (3.7 percent) of people over 12 years old misusing opioids in
2018 (UNODC 2020). In the United States, heroin was used by about 886,000 people above the
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age of 12 in 2017 (HHS 2018). Opioid use also is reported to be increasing in Western Europe,
Central Europe, and India (UNODC 2020). In the EU, 1.3 million adults are “high-opioid users,”
and opioid misuse accounts for 82 percent of all fatal overdose cases (EMCDDA 2020).

In 2017 in the United States, 47,872 people were reported to have died from opioid overdoses
(HHS 2018). The opioid crisis in the United States is credited to an increase in prescription
opioid overdoses, increase in heroin overdoses, and an increase in synthetic opioid overdoses
(HHS 2018).

3.3 Coca or Cocaine

The UNODC World Drug Report estimates that 19 million people, or 0.4 percent of the global
population aged 15-64, used cocaine in 2018 (UNODC 2020). North America and Western and
Central Europe continue to have the most cocaine use by population aged 15-64, with a
prevalence of use of 2.1 percent and 1.4 percent, respectively. The highest prevalence of 2019
cocaine use has been reported to be in Australia and New Zealand, at 2.2 percent of the
population aged 15-64 (UNODC 2020). Wastewater analysis in Western and Central Europe
shows an increase in cocaine use since 2011 (UNODC 2020). An estimated 4.2 million adults
used cocaine in 2019 in the EU (EMCDDA 2020). Wastewater analysis conducted in Australia
revealed an increase in the use of cocaine, while household surveys indicate that 64 percent of
cocaine users were sporadic users (once or twice a year) (UNODC 2020).

3.4 Cannabis

The 2020 UNODC World Drug Report estimated that 192 million people, or 3.2 percent of the
world’s population, used cannabis in 2018 (UNODC 2020). In the United States, it was
estimated that 12.3 percent of the population used cannabis in 2008 (UNODC 2010), and the
percentage has been increasing steadily since 2007 (UNODC 2020). North and South America
have the highest prevalence of cannabis use in the world (UNODC 2020). In 2018, 4.7 percent
of the U.S. population that was 18 years of age or older used cannabis daily or nearly daily
(UNODC 2020).

3.5 Amphetamine-Type Stimulants

The UNODC reports that 27 million people, or 0.5 percent of the global adult population, used
amphetamine-type stimulants in the past year (UNODC 2020). Amphetamine use is high for
people aged 15-64 years at 2.3 percent in North America and Australia and at 1.3 percent in
New Zealand (UNODC 2020). There are differences in the amphetamine-type stimulants used
in different regions around the world; North America use is dominated by pharmaceutical
stimulants and methamphetamines, while in East Asia, Southeast Asia, and Oceania,
methamphetamine use dominates (UNODC 2020). While in Western Europe, Central Europe,
and in the Near and Middle East, amphetamine is the predominant amphetamine-type stimulant
used (UNODC 2020). The number of people using amphetamine stimulants is increasing in
North America but is reported to be stable in Western and Central Europe despite the increased
level of consumption (UNODC 2020). In the EU, 0.6 percent of adults used amphetamines in
2019, while 3.7 percent of adults have used amphetamines once in their lifetime (EMCDDA
2020). Similarly, amphetamine-type stimulants are of concern in East and Southeast Asia and
there appears to be an increase in methamphetamine use in Australia and New Zealand
(UNODC 2020).
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3.6 3,4-Methylenedioxymethamphetamine (MDMA) (Ecstasy)

The UNODC reports that 20.5 million people, or 0.4 percent of the global population between 15
and 64 years of age, used MDMA in the past year, and its use was mainly associated with
nightlife and younger people (UNODC 2020). In the EU, 0.8 percent of adults used MDMA in
2019, while 4.1 percent of adults have used MDMA once in their lifetime (EMCDDA 2020). The
UNODOC reports that levels of MDMA in Ecstasy tablets has been increasing in Western and
Central Europe (UNODC 2020). Ecstasy use has been rising in Germany, while a decline in its
use has been reported in the Netherlands, the UK, and Australia (UNODC 2020).
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4.0 Drug and Alcohol Testing Regulations and Programs

Policy, regulations, and programs related to drug and alcohol use and testing, related worker
rights and protections, and workplace testing programs at NPPs are addressed in the following
sections.

4.1 International Drug and Alcohol Use Policy and Regulation

This section provides an overview and comparison of the legal frameworks and policies® that
govern illegal drug use in the countries included in this report. An overview of international drug
control laws provides a high-level legal and country-specific context for understanding
international approaches and standards regarding workplace drug testing, FFD drug-testing
programs, and drug and alcohol testing methods described in the remaining sections of this
document.

411 United States

In the United States, substances of concern are regulated under the Controlled Substance Act
(CSA). The CSA designates controlled substances into five schedules (i.e., Schedules | through
V) each with a decreasing level of abuse potential and risk for physical and psychological
dependency. Schedule | drugs have no currently accepted medical use and have the highest
potential for abuse (e.g., heroin and marijuana). The abuse potential and dependency risk
remain high for Schedule Il drugs (e.g., cocaine, methamphetamine, fentanyl, etc.) and
moderate for Schedule Il drugs (e.g., Tylenol® with codeine, testosterone, etc.). Schedule IV
drugs (e.g., Xanax®, Ambien®) and Schedule V drugs (e.g., Robitussin AC®, Lyrica®) have
comparatively lower potential for abuse and less risk of dependency (DEA n.d.-a). Substances
not currently regulated under the CSA may nonetheless pose potential risk for abuse (e.g.,
dextromethorphan—an over-the-counter cough suppressant) (DEA n.d.-b).

Depending on whether Federal charges are involved and the State in which the crime occurs, a
broad range of penalties are possible for illegal possession, use, trafficking, and sale of a
controlled substance. The severity of the penalty also depends on other factors such as the type
and form of drug in the individual's possession, the individual’s past criminal history, and other
circumstances. Penalties can include probation, rehabilitation programs, incarceration, and fines
(Theoharis, n.d.). Intent to distribute and drug trafficking carry much heavier penalties than
possession, and can result in a lengthy prison sentence, extensive fines, and probation
(Theoharis, n.d.).

While considered illegal under the CSA, personal use of marijuana has been decriminalized by
many States in the United States. In December 2020, the State of Oregon decriminalized
possession of all drugs, and drug possession is now treated as a civil rather than criminal
offense (Akins and Mosher 2020).

5 Drug use policies vary across the globe, and cultural and regional factors influence the acceptability of
drugs that are used for traditional purposes (i.e., khat, kava, betel nut, cannabis coca leaf, and opium)
(GCDP 2017). Some countries where this traditional use occurs have banned these substances while
others have not. Specifics associated with international laws banning or not banning these substances
were not investigated in this report.

Drug and Alcohol Testing Regulations and Programs 4.1



PNNL-31409, Rev. 2

41.2 Other Countries in North America

Drug use policies in Canada and Mexico are influenced by the physical proximity to the United
States, particularly relating to the production and transportation of drugs for sale in the United
States. Additionally, changing societal norms have led to the legalization and decriminalization
of certain drugs in recent years. Drug control laws and drug policies were explored in greater
detail for both Canada and Mexico and described below.

4.1.21 Canada

Under the Canadian Controlled Drugs and Substances Act (CDSA 2019), there are nine
schedule categories. Controlled substances are those included in Schedules I-V. Examples of
the drugs listed under the various schedules and sanctions for possession of these controlled
substances are listed below in Table 4.1. Sanctions for drugs in Schedules |-V are greater and
can include life imprisonment for trafficking, importing, exporting, or production of controlled

substances.
Table 4.1. Canadian Drug Schedule
Schedule Examples (Non-Exhaustive) Sanctions for Possession
Schedule | Opiates, Cocaine, Fentanyl, Methamphetamine, Up to 7 years imprisonment,
Amphetamine fines up to $2,000
Schedule Il Synthetic cannabinoids (cannabis removed from Up to 5 years imprisonment,
Schedule Il in 2018) (An Act respecting cannabis fines up to $2,000
and to amend the Controlled Drugs and Substances
Act, the Criminal Code and other Acts, 2018)
Schedule I Psilocybin, mescaline Up to 3 years imprisonment,
fines up to $2,000
Schedule IV Barbiturates, diazepam, anabolic steroids, salvia Up to 18 months
imprisonment
Schedule V None Not applicable (N/A)
Schedule VI Pseudoephedrine, ephedrine, phosphorous N/A
Schedule VI Repealed in 2018 N/A
Schedule VI Repealed in 2018 N/A
Schedule IX Devices used to produce tablets or capsules N/A

Prescription opioids are classified as Schedule | drugs under the CDSA. Opioid use is legal
when used as prescribed by a licensed practitioner. From 2008 to 2013, the rate of past-year
use of opioid pain relievers decreased from 21.6 percent to 14.9 percent.

Prescription sedatives are classified as Schedule IV drugs under the CDSA. Their use is legal
when used as prescribed. Prescription sedatives were used by 10.4 percent of the general
population in 2013 and this rate has remained relatively stable.

Cannabis was legalized for nonmedical purposes in Canada in October 2018, and new classes
of cannabis products, such as edibles, extracts, and topicals were legalized in October 2019
(CCSA 2015).

Alcohol sale and consumption is regulated in Canada; all jurisdictions have statutes prohibiting
the sale of alcohol to minors; this limit is age 17 and under in Alberta, Manitoba, and Quebec,
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and age 18 and under elsewhere. According to the Canadian Alcohol and Drug Use Monitoring
Survey for 2012, 8.2 percent of respondents reported driving within an hour after consuming two
or more drinks in the past year, and in a 2016 national public opinion poll, 21.6 percent of
respondents reported driving after consuming any amount of alcohol in the past 30 days (CCSA
2017). Canada established a National Alcohol Strategy in 2007 and has developed a number of
resources to support the implementation of various recommendations to address the harmful
effects of alcohol.

Mexico

In Mexico, the sale of alcohol to persons under age 18 is prohibited (Estados Unidos Mexicanos
1984). Mexico conducted a national survey on drug, alcohol, and tobacco use in 2016 and
2017. The survey, titled the “Encuesta Nacional de Consumo de Drogas 2016-2017”, indicated
that alcohol consumption increased between 2002 and 2011 among adolescents and adults,
with 55.2 percent of the population beginning alcohol consumption at the age of 17 or younger
and 71 percent of the population consuming alcohol in 2016. Alcohol was ranked third among
substances for which users sought treatment, following marijuana and methamphetamine
(Esbehidy Reséndiz Escobar 2018).

According to the survey, drug use other than alcohol was reported by 2.9 percent of individuals,
and marijuana use was the most common drug used (2.1 percent). Heroin use was relatively
low, with only 0.03 percent of the population indulging in its use.

Historically, Mexico has had low-level use of opioids due to low levels of prescriptions and
relatively high costs; however, the rate of opioid use has been documented to be increasing due
to Mexico’s location as a country from which illicit drugs are trafficked to the United States. In
addition, pharmaceutical companies have begun to shift attention and increase advertising in
emerging markets such as Mexico. Higher levels of injection drug use exist at Mexico’s northern
border along drug trafficking routes to the United States (Goodman-Meza et al. 2019).

Mexico’s location as a drug supplier (as of 2017, it was the third largest producer of heroin in the
world and the leading supplier to the United States) has also led to increasing use throughout
the country (Goodman-Meza et al. 2019).

Mexico prohibits possession, cultivation, trade, and consumption of various narcotics, including
opium, heroin, cannabis, and cocaine (Estados Unidoes Mexicanos, Presidencia de la
Republica, 1984). Per the Mexico General Health Law, trade in narcotics can resultin 4 to 8
years of imprisonment and possession can result in 10 months to 3 years of imprisonment.
While possession of illegal drugs is generically a crime under Mexican law, possession of
narcotics including opiates, cannabis, cocaine, and methamphetamines in small quantities (for
personal consumption) is not criminally punishable (LOC 2020). Instead of criminal action, the
ministerial authority in question has a responsibility to inform the consumer about medical
treatment institutions or guidance for the prevention of pharmacodependence. The personal
consumption limits have been described in Table 4.2 below.
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Table 4.2.  Mexican Narcotic Personal Consumption Limits (Article 479 of the Health General

Act, 1984)
Narcotic Amount

Opium 2 grams

Heroin 50 milligrams

Cannabis or marijuana 5 grams

Cocaine 500 milligrams

MDMA 40 milligrams of powder or granulate; 200 milligrams of tablets or
capsules

Methamphetamine 40 milligrams of powder or granulate; 200 milligrams of tablets or
capsules

41.3 Europe

The legal framework governing alcohol consumption and use of both legal and illegal drugs
varies by country in Europe (Figure 4.1).

Legal penalties

The possibility of incarceration for
possession of drugs for personal
use (minor offence)

I For any minor drug possession

[ Not for minor cannabis possession,
but possible for other drug
possession

M Not for minor drug
possession

Figure 4.1.  Overview of Legal Penalties for Possession of Drugs for Personal Use in Europe.
Image taken from the from the EMCDDA France Country Drug Report (Source:
Figure Modified from EMCDDA 2019b)

There are overarching requirements regarding controlled substances at the EU level. However,
these requirements exist as guidance, and across Europe the drugs controlled and the penalties
for use, possession, and supply vary by country (EMCDDA n.d.). The United Nations (UN)
system for classifying drugs is implemented in accordance with three UN Conventions: 1) the
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“UN Single Convention on Narcotic Drugs” of 1961, 2) the “Convention of Psychotropic
Substances” of 1971, and 3) the “UN Convention Against the lllicit Traffic in Narcotic Drugs and
Psychotropic Substances” of 1988 (EMCDDA n.d.). The “UN Single Convention on Narcotic
Drugs” classifies narcotic drugs in four schedules based on their degree of addictiveness and
potential for abuse, and those that have medical and therapeutic value (EMCDDA n.d.).
Psychotropic substances are similarly classified by degree of harmfulness and degree of
therapeutic or medical value and follow the “UN Convention on Psychotropic Substances”
(EMCDDA, n.d.). The EU also has a pan-European system for adding new substances to these
schedules and has added more than 25 substances since the program was implemented in
1997 (EMCDDA n.d.).

Drug use policies in Europe vary by country and are influenced by cultural and political
traditions, which cause differing perspectives about whether drug use is viewed as a public
health issue or a criminal justice issue. Harm-reduction drug policies, including
decriminalization, are drug-control policies that are becoming more common in many European
countries and are preferred over prohibitionist or punitive drug policies (Benfer et al. 2018). The
drug-control laws and drug policies are explored in more detail below for the following European
countries: UK, France, Germany, Italy, Sweden, and Finland. Even though they have not been
included on the list of countries described in this report, it is important to note that Portugal and
the Netherlands have the most lenient approaches in Europe (Benfer et al. 2018). In 2001,
Portugal decriminalized all drug use, apart from production, sale, and distribution of all drugs
(Laqueur 2015). The Netherlands decriminalized the use, possession, and sale of cannabis in
small amounts as commonly occurs in licensed coffeeshops, but cultivation and supply are
illegal (Chatwin 2016). The Netherlands also is viewed as having led the way on innovative
harm-reduction programs such as needle exchange programs, maintenance treatment, legal
prescriptions of heroin to dependent heroin users, and “safe user rooms” (Chatwin 2016). Other
European countries that have taken a harm-reduction approach to marijuana use include
Belgium, which tends to not prosecute marijuana possession, and Switzerland which has
decriminalized marijuana use (Benfer et al. 2018).

Alcohol is legal in all European countries, and while there are concerns about public health
policy issues associated with alcohol use in Europe and internationally, this subject has not
been investigated in detail for this report (WHO 2012; GCDP 2017).

United Kingdom

The UK released a drug strategy in 2010 and again in 2017 that outlines the overall approach to
reducing drug use and increasing the recovery rates for drug-dependent individuals (UK 2017).
The strategy focuses on reducing demand, restricting supply, and building a recovery drug
strategy. As part of that strategy, no changes were made to the Misuse of Drugs Act of 1971,
which is the primary legislative framework for controlling drugs in the UK, and none of the
controlled substances identified in the act were decriminalized as part of the updated 2017
strategy (UK 2017). As a whole, the UK drug policy is considered to be punitive and one without
much focus on harm reduction (Ford et al. 2017; Holland 2020).¢ The UK has three laws
governing drug control: the Misuse of Drugs Act 1971, the Misuse of Drugs Regulations 2001,
and the Psychoactive Substances Act of 2016. The Misuse of Drugs Act establishes three
classes of controlled drugs based on the potential danger they have to users and society. Class

6 The UK’s 2017 drug strategy and drug policy as a whole has been criticized by interest groups
supporting harm reduction for not considering decriminalization and for not adequately considering harm-
reduction strategies (Ford et al. 2017; Holland 2020).
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A includes cocaine, methadone, morphine, MDMA, lysergic acid diethylamide (LSD), and
heroin; Class B includes cannabis, codeine, some amphetamines, mephedrone, and synthetic
cannabinoids; and Class C includes amphetamines, benzodiazepines, buprenorphine, gamma-
hydrobutyrate/gamma-amniobutyrate, benzylpiperazome, and anabolic steroids. Higher
penalties are set for drugs considered to be more dangerous. The law does not prohibit drug
use, with the exception of prepared opium, which is prohibited, but it does penalize possession
for personal use and for the intent to distribute. According to the UK’s Department of Health and
Social Care, the law has been amended twice to control for new drugs including psychoactive
substances, “... synthetic cannabinoids, methoxetamine and other related compounds and
O-desmethyltramadol desoxypipradrol, its related compounds and phenazepam, naphyrone and
other synthetic cathinones, tapentadol, and amineptine” (UK DHSC 2015).

The Misuse of Drugs Regulations (2001) allow for the lawful possession and supply of
controlled (illegal) drugs for legitimate purposes (Gallagher et al. 2020). There are five
schedules. Schedule | has the most stringent controls and includes drugs considered to have no
medical use such as cannabis and hallucinogens. Schedule Il includes drugs that have a high
potential for abuse and include most opiates and cocaine (Gallagher et al. 2020). Schedule IlI
includes drugs that are thought to be less likely than those on Schedule Il to be harmful if
misused and include some barbiturates and some stimulants. Schedule IV includes
benzodiazepines and anabolic steroids. Schedule V specifies preparations of certain drugs such
as analgesics.

The recently enacted Psychoactive Substances Act of 2016 restricts and penalizes use and
supply of new psychoactive substances also known as “legal highs” not already covered by the
Misuse of Drugs Act (UK 2017). The Forensic Early Warning System supports the 2016 act by
identifying emerging psychoactive substances in the UK (UK 2017).

Germany

Germany takes a prohibitionist approach to drug use but has begun treating drug use as a
public health issue, instead of a criminal issue, by focusing on providing treatment for less
serious offenses (Anderson 2012). The German Narcotic Drugs Act classifies controlled
substances into three annexes (Gesley 2016). Annex | includes non-trafficable substances and
illicit narcotics that have no medical benefit such as heroin and all Ecstasy-based drugs (Gesley
2016). Annex Il includes trafficable substances that are not prescribed, which includes
tetrahydrocannabinol (THC) and dexamphetamine (Gesley 2016). Annex Il includes
substances that are trafficked and prescribed, which includes medically approved narcotics
such as opium, morphine, and methadone (Gesley 2016). Dealing in any narcotic without a
prescription or a license is illegal and punishable. For narcotics identified on Annex | (which
includes the cannabis plant), a license can be obtained from the Federal Institute for Drugs and
Medical Devices for research purposes. There are exceptions for the need to obtain a license
for pharmacies, physicians, dentists, and veterinarians who may dispense narcotic drugs listed
in Annex Il (Gesley 2016). Prosecutors have discretion regarding sanctions imposed on drug
users depending upon the intended use of the narcotic. For example, in cases of personal use
or if the offender is found to possess small quantities, court-approved treatment is
recommended instead of prison (Anderson 2012). More severe infractions carry a heavier
penalty ranging from 5 to 15 years of imprisonment. The German Narcotic Drugs Act also allows
the establishment of drug consumption rooms in which narcotic drugs that have not been
medically prescribed can be used by drug-addicted persons in a safe setting under medical
supervision and without prosecution (Gesley 2016).
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Sweden

Sweden is considered to have one of the most restrictive drug policies in Europe that has been
described as “control oriented and moralistic” (Chatwin 2016; Goldberg 2004). With a goal of
creating a drug-free society, national drug laws penalize both “soft” and “hard” drug use and
possession, and the police target drug users and traffickers equally (Chatwin 2016). While
Sweden has implemented some harm-reduction measures in response to EU requirements
(e.g., maintenance treatment and needle distribution or exchange programs), these programs
are “tightly restricted” and there is a prevailing preference for abstinence-based programs
(Chatwin 2016). Swedish societal views about drug use and alcohol use are associated with
cultural perceptions about the need for individual self-control, which promotes societal equality
and cooperation for everyone’s benefit (Goldberg 2004). Swedish laws that pertain to controlled
narcotic and non-narcotic drugs include the Narcotic Drugs Punishments Act of 1968, which
defines narcotic drugs as those that “... are considered to be medicines or substances
hazardous to health with addictive properties, or inducing a state of euphoria” (EMCDDA,
2021a). The Act on the Prohibition of Certain Substances which are Dangerous to Health
identifies non-narcotic substances that are under control (EMCDDA 2021b). The Medical
Products Agency identifies five lists of controlled substances:

List | include drugs without medicinal use.

List Il includes drugs with a limited medicinal use and a high risk of addiction.

List Il includes drugs with medicinal use and a risk of addiction.

List IV includes drugs with medicinal use and a low risk of addiction.
e List Vincludes drugs prohibited in Sweden but not internationally.

Sanctions against drug use are harsh and some offenses are punishable by up to 3 years of
imprisonment. A petty offense depending upon the quantity or type of drug is punished by a fine
or imprisonment up to 6 months. The Act on Penal Law on Narcotics (1968:64), s. 1 (6), s. 2.
states that possession of drugs is punishable by up to 3 years of imprisonment (SFS 1968:64,
1968). A major offense that includes trafficking or distribution of large amounts or narcotics is
punished by 2 to 10 years imprisonment. Treatment measures may be given as part of the
sentence (EMCDDA 2021a).

Finland

Finland criminalized drug use in the 1970s and is considered to have a more prohibitionist drug
policy culture but also one that offers some harm-reduction programs such as needle exchange
programs and substitution and maintenance therapies (Tammi 2007, 2015). Finnish harm-
reduction services were established in the late 1990s and the Government Resolution on the
Action Plan to Reduce Drug Use and Related Harm 2016-2018 identifies additional harm-
reduction interventions (EMCDDA 2019a).

Finland’s legal definition of controlled narcotic substances in the 1972 Narcotics Act are those
identified in the “UN Single Convention on Narcotic Drugs” of 1961 and the “UN Convention on
Psychotropic Substances” in 1971 (EMCDDA 2019e). The Narcotics Act was amended in 2014
to include psychoactive substances (EMCDDA 2019a). Drug use and possession of small
quantities are punishable by a fine or a maximum of 6 months of imprisonment. If the offender
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has pursued treatment or the offense is insignificant, punishment and sometimes prosecution
can be waived (EMCDDA 2019a). Drug offenses also include possession for purposes of
supplying, dealing, smuggling, or manufacturing and/or growing. Drug offense penalties “...
range from a fine to a maximum of 2 years of imprisonment, while an aggravated drug offence is
punishable by 1 to 10 years’ imprisonment” (EMCDDA 2019a). Unauthorized supply and illegal
import of psychoactive substances are both considered to be offenses that are punishable by up
to 1 year in prison for the former and up to 2 years in prison for the latter (EMCDDA 2019a).

France

French drug policy used to be considered one of the stricter policies in Europe and penalties
make no distinction between “hard” and “soft” drugs (EMCDDA 2019b). But recent changes
since 2020 suggest that France is taking a more lenient approach in penalties for some drugs.
In June 2020, France introduced a new law that immediately fines (€200, approximately
$237.19) drug use offenders using cannabis or cocaine rather than imprisoning them (York
2020).

The Decree Law of 22 February 1990 categorizes illicit substances under lists:

List I: Narcotic substances such as heroin, cocaine, cannabis, methadone, opium, etc.

List II: Substances such as codeine, propiram, etc. (Lists | and Il correspond to those in the
Single Convention of 1961)

List IlI: Psychotropic substances of the 1971 Vienna Convention, such as amphetamines,
Ecstasy (MDMA), LSD, etc.

List IV: Substances not controlled at the international level, such as MBDB,
4-methylthioamphetamine, ketamine, nabilone, THC, etc. (EMCDDA 2012a)

New psychoactive substances are controlled under the Criminal Code (EMCDDA 2019b). In
2012, cathinones (“bath salts”) were banned followed by synthetic cannabinoids and 25 x
NBOMe derivatives in 2015, and fentanyls and more cathinones in 2017 (EMCDDA 2019b).

The use and possession of illicit drugs are criminal offenses in France, and there is no
distinction regarding what type of substance is involved or whether drug possession is for
personal use or for trafficking (EMCDDA 2012a). Charges of use or trafficking are determined
by the prosecutor based on the amount of drug found on the offender (EMCDDA 2019b).
Penalties for personal use depend on the severity of the crime; penalties in some cases may be
waived but could include a prison sentence of up to 1 year and a fine (EMCDDA 2019b).
Penalties for supplying drugs include 5 to 10 years of imprisonment and a fine depending on
severity. Drug trafficking has a more severe penalty and can include life imprisonment and a
fine up to €7.5 million (EMCDDA 2019b).

Italy

In Italy, the legal framework for illegal drug control is established in the Consolidated Law,
adopted by Presidential Decree No 309 on October 9, 1990 (EMCDDA 2017). Between 2006
and 2014, the Fini-Giovanardi law introduced harsher sanctions for both “soft” and “hard drugs”
with prison sentencing of 6 to 20 years for marijuana users and harsher restrictions for dealers
(Cruciata 2020). This law was found to be unconstitutional in 2014, but Italian law enforcement
continues to criminalize marijuana possession and sale (Cruciata 2020). The Law 79 of May 16,
2014, added a new separate list for medicines, including those for pain management and
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detoxification, and classifies controlled drugs into four lists (EMCDDA 2019c): List | includes
cocaine, opiates, amphetamines, hallucinogens, and synthetic drugs (EMCDDA, 2019c); List Il
includes cannabis, List Il includes barbiturates, and List IV includes benzodiazepines
(EMCDDA 2019c). There are more serious sanctions for drugs considered to have higher
impacts (i.e., those on Lists | and Ill) and less serious sanctions for those with lesser impacts
(i.e., those on List Il and 1V) (EMCDDA 2019c).

Sanctions for drug use include 1-3 months of imprisonment, and possession carries a heavier
sentence of imprisonment for 2—12 months (EMCDDA 2017). Sanctions for trafficking and
supply depend on the type of drug and range from 2—20 years of imprisonment (EMCDDA
2017).

414 Asia-Pacific

This section discusses legal frameworks and policies that govern illegal drug use in India and
Japan.

India

The Narcotic Drugs and Psychotropic Substances Act (1985) (the NDPS Act) extended greater
power to India’s central government to control drugs, established the criminal justice framework
for dealing with drug offenses and drug-related crimes, and established the National Fund for
the Control of Drug Abuse (Kumar and Tewari 1990).7

The NDPS Act regulates narcotic drugs and psychotropic substances such as the coca plant,
opium poppy, and cannabis plant.® The Act criminalizes a wide range of illicit drug-related
activities, including cultivating, manufacturing, possessing, selling, purchasing, transporting,
warehousing, consuming, and importing and exporting regulated substances except for medical
or scientific purposes both domestically and internationally (Sharma et al. 2017). The Act does
not distinguish “soft” drugs (e.g., opium plant) from “hard” drugs (e.g., heroin) and does not
penalize different classes of offenders differently (e.g., casual users, addicts, vendors). The Act
specifies penalties commensurate with drug quantities. For small quantities, penalties include
imprisonment for up to 1 year or a fine up to 10 thousand rupees (approximately $133) or both;
for commercial quantities, penalties include imprisonment of more than 10 years but less than
20 years and a fine of more than one lakh (thousand) rupees (approximately $1333.50) but no
more than two lakh rupees (approximately $2,667), and for intermediate quantities, penalties
include up to 10 years in prison and a fine of up to one lakh rupees (approximately $1,333.50).
Table 4.3 provides the quantity designations for the common drugs controlled by the Act. The
1989 amendment to the Act stipulates that repeated offenses could result in the death penalty in
cases where the quantity of controlled substances involved exceeds a certain threshold (see
Table 4.4) (George and Krishnan 2012).

7 Another related legislation is the Prevention of lllicit Trafficking in Narcotic Drugs and Psychotropic
Substances Act (1988), which authorizes detention of individuals involved in illicit trafficking of narcotic
drug and psychotropic substances.

8 The NDPS bans cannabis, including charas (resin from cannabis plant), ganja (flowering or fruit tops of
cannabis plant), and any admixtures but excludes bhang (a drink made from the cannabis leaves)
(Balhara and Mathur 2014).
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Table 4.3. Common Drugs and Quantity Designations in Narcotic Drugs and Psychotropic

Substances Act

Small Quantity

Commercial Quantity

Heroin
Opium
Morphine

Ganja (flowering or fruit tops of cannabis plant)
Charas (resin from cannabis plant)

Coca leaf
Cocaine

LSD
Amphetamine

5 grams

25 grams

5 grams

1 kilogram
100 grams
100 grams
2 grams

2 milligrams
2 grams

250 grams
2.5 kilograms
50 grams

20 kilograms

1 kilogram

2 kilograms
100 grams
100 milligrams
50 grams

Table 4.4. NDPS Drugs and Quantity Limits for the Death Penalty (Source: NDPS Act)
Narcotic Drugs/Psychotropic Substances Quantity

i Opium 10 kilograms

i Morphine 1 kilogram

i Heroin 1 kilogram

iv. Codeine 1 kilogram

v Thebaine 1 kilogram

vi Cocaine 500 grams

vii Hashish 0 kilograms

viii  Any mixture with or without any neutral material of any of the above drugs

ix LSD, LSD-25 (+) - N, N-diethyl lysergamide (d-lysergic acid diethylamide)
x THC (Tetrahydrocannabinols, the following Isomers: 6a (10a), 6a(7), 7, 8, 9,
10, 9(11) and their stereochemical variants)

xi Methamphetamine (+) -2-Methylamine-1-Phenylpropainge
xii Methaqualone (2-Methyl-3--0-tolyl-4-(3h-) quinazolinone)

xiii Amphetamine (+)-2-amino-1-phenylpropane

Lesser of the quantity
between the quantities
given against the
respective narcotic
drugs or psychotropic
substances mentioned
above forming part of
the mixture

500 grams
500 grams

1,500 grams
1,500 grams
1,500 grams

xiv Salts and preparations of the psychotropic substances mentioned in ix to xiii 1,500 grams

India’s Constitution gives its States the power to regulate alcohol licensing, sale, and
consumption (Pandey 2017). Due to the decentralized nature of such laws, the legal
requirements regarding the legality of alcohol and the legal drinking age vary considerably from
State to State. Among the 28 States and 8 Union Territories, alcohol is legal in all but five States
including Bihar, Gujarat, Lakshadweep, Manipur, and Nagaland, collectively known as the dry
States. In the States and Union Territories where alcohol is legal, there is no uniform legal
drinking age limit. Various State laws set the legal drinking age anywhere between 18 and 25
years old. In one State, different age limits are set for different types of alcohol. The State of
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Maharashtra sets no age limit for wine, but an individual must be at least 21 to legally consume
beer, and 25 for other alcohol (e.g., liquor). In addition, local alcohol laws sometimes impose
additional restrictions on alcohol consumption. For instance, for residents of and visitors to the
Wardha District of Maharashtra, the legal drinking age is 30 (Pandey 2017). Despite the legal
age limits, drinking is prevalent in Indian society and is common among minors.® On several
national holidays such as Republic Day, Independence Day, and Gandhi Jayanti, alcohol sale is
prohibited nationwide.

Drinking and driving in India is regulated by Section 185 of the Motor Vehicles Act (1988). The
Act states that a blood alcohol level exceeding 30 mg per 100 mL of blood is considered drunk
driving. Drunk driving is a punishable offense that can result in up to 6 months of imprisonment,
or a fine of up to 2,000 rupees (approximately $27.40), or both, for the first offense; and for a
subsequent offense committed within 3 years of the first offense the penalty is escalated to up
to 2 years of imprisonment, or a fine of up to 3,000 rupees (approximately $41), or both (Vohra
2016).

41.4.2 Japan

Japan does not have a single comprehensive drug control law. Instead, drugs are regulated
through six separate laws (Koto et al. 2020). With the exception of the Cannabis Control Act
(1984), these laws apply to both substance use and possession and the penalties do not
distinguish personal use from drug sale (Table 4.5).

9 The Indian Penal Code and the Delhi Excise Act of 2009 establish the pecuniary and non-pecuniary
penalties for public drinking (5,000 rupees), creating nuisance (10,000 rupees and up to 3 months of
imprisonment), and permitting drunkenness or gathering unsocial elements (50,000 rupees and up to 6
months of imprisonment) (https://leqodesk.com/legopedia/alcohol-drinking-in-public/).
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Table 4.5. Drug Control Regulations in Japan

Year of Substance(s)
Law Enactment Regulated Proscribed Penalties
Cannabis Control Act 1948 Cannabis Up to 5 years of imprisonment for use or
possession
Poisonous and 1950 Use of organic Up to 1 year of imprisonment or a fine of
Deleterious solvent (e.g., paint up to ¥500,000 or both for use or
Substances Control Act thinners) possession
Stimulants Control Act 1951 Amphetamine-type  Up to 10 years of imprisonment for use
stimulants (e.g., or possession
methamphetamine)
Narcotics and 1953 Narcotics (e.qg., Heroin: Up to 10 years of imprisonment
Psychotropics Control heroin cocaine, 3,4- for use or possession
Act methylenedioxy- Other narcotics: Up to 7 years of
methamphetamine imprisonment for use or possession
[MDMA], magic
mushrooms)
Opium Act 1954 Opium Up to 7 years of imprisonment for use or
possession
Act on Securing 1960 Designer drugs Up to 3 years of imprisonment or a fine
Quality, Efficacy and of up to ¥3,000,000 or both
Safety of Products
Including

Pharmaceuticals and
Medical Devices

The Japanese government’s approach to drug control focuses on criminalization and severe
punishment of illicit drug use and trade. While recognizing the potential benefits of the harm-
reduction approach to drug control, the Japanese government continues to voice strong
opposition to harm reduction. The penalties associated with illicit drug use and trade can range
from imprisonment and fines to life imprisonment for producing, importing, or exporting
amphetamine-type stimulants and heroin. Unlike other Asian countries such as India, Japan
does not impose capital punishment for illicit drug trade. The policy landscape of Japan’s drug
control laws is dynamic. New laws and regulations continue to be introduced and enacted in a
patchwork fashion to control emerging drugs such as poppers (alkyl nitrites, a hallucinogen) and
5-methoxy-N,N-diisopropyltryptamine (a.k.a., Foxy Methoxy, a hallucinogen).

Alcohol consumption is legal in Japan, and the societal attitude toward drinking is highly tolerant
(Louie 2019). Alcohol use and sale are regulated through four separate laws in Japan:

¢ Alcohol Business Act (2005)
e Liquor Tax Act (1953)
e Pharmaceutical and Medical Devices Act (1960)
e Fire Service Act (1948) (Umeda 2020).
Alcohol use while driving is regulated by the Road Traffic Act. The minimum legal drinking age

in Japan is 20, and the national maximum legal blood alcohol concentration for operating a
vehicle is 0.03 percent blood alcohol concentration (WHO 2018). Despite great social
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acceptance of drinking, drunk driving is subject to severe punishment in Japan and the
government has increasingly taken a zero-tolerance stance toward controlling drunk drinking.
The threshold for DUl is 0.25 mg in 1 mL of blood or 0.15 mL in 1 L of breath, which could result
in imprisonment or a fine. Table 4.6 provides more detail about alcohol concentration values
and associated penalties for DUl and DWI (ATOM Legal Professional Corporation n.d.).

Table 4.6. Alcohol Concentration Values and Drunk Driving Penalties in Japan

Determination Alcohol Concentration Penalty

DUI Equal to or more than 0.15 mg but less Up to 3 years of imprisonment and a fine
than 0.25 mg in 1 L of breath of up to ¥500,000

DWI Equal to or more than 0.25 mg in 1 L of Up to 5 years of imprisonment or a fine of
breath up to ¥1,000,000.
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4.2 Workplace Drug and Alcohol Testing and Worker Rights and
Protections

The goal of this section is to describe general workplace testing requirements across select
countries in the world, including relevant laws and policies governing workplace drug testing in
the public and private sector, especially in safety- and security-sensitive industries. It is
assumed that general testing requirements for “safety-sensitive” professions (e.g., aviation,
transportation, defense, etc.) are likely to apply to the nuclear industry (e.g., NPPs and other
facilities).

The legality and circumstances surrounding workplace drug and alcohol testing differ by country
and are shaped by legal provision of worker privacy and the roles and responsibilities of
employers and employees (ILO 2006). In the United States, pre- and during-employment drug
testing, particularly in safety-sensitive workplace environments, is not prohibited. There also is
variation regarding the acceptability of the type of workplace drug and alcohol testing (i.e., pre-
employment, random, and for-cause) as well as the testing of which drugs and how they are
tested (i.e., urine, hair, oral fluid, blood). Requirements may also vary depending on whether the
workplace requirements are related to safety-sensitive workplace environments (Urban 2014).
In addition, worker individual rights and employment-related protections differ across the
different countries.

The sections below broadly lay out the circumstances and context surrounding workplace drug
and alcohol testing around the world. Appendix C provides summary tables for the countries
discussed in these sections as well as other countries that might be of interest.

421 United States

Workplace drug and alcohol testing is conducted across multiple industries in the United States.
According to an analysis conducted by the American Addiction Centers using data harvested
from Glassdoor, '° the top three industries requiring regular drug testing include both public and
private sectors: 1) health care and hospitals, 2) transportation and logistics, and 3) government
(American Addict Center 2018).

In the public sector, Federal and State laws regulate workplace drug and alcohol testing. At the
Federal level, workplace drug and alcohol testing as codified in U.S. Executive Order 12564
authorized the HHS to establish guidance for drug-testing programs for the Federal government.
For regulatory and other agencies with public safety and national security responsibilities,
extensive drug and alcohol testing policies and requirements also have been established to
ensure the regulated industries and individuals are free from the influence of impairing
substances, many of these programs implement or parallel the instructions provided in the
Mandatory Guidelines and its associated guidance concerning medical review officer evaluation
of drug test results and laboratory processes and procedures. Key examples of such polices
include the NRC’s drug and alcohol testing requirements in 10 CFR Part 26, which is applicable
to individuals in the commercial nuclear power industry, including facilities that fabricate nuclear
fuel. The DOT drug and alcohol testing requirements are provided in 49 CFR Part 40,
“Procedures for Transportation Workplace Drug and Alcohol Testing Programs,” which is
required by the Omnibus Transportation Employee Testing Act of 1991 that requires testing of

10 Glassdoor is a website (https://www.glassdoor.com/index.htm) that allows individuals to publicly
comment on their current and former employers.
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all operators of aircraft, railroad equipment, mass transportation vehicles, pipeline systems, and
commercial motor vehicles. The DOT implements this act through its requirements in 49 CFR
Part 40 and further defines the applicability of its drug and alcohol testing requirements to
individuals in safety-sensitive positions. The Department of Defense (DoD) tests its service
members including those in the U.S. Coast Guard, pursuant to DoD Instruction 1010.16,
“Technical Procedures for the Military Personnel Drug Abuse Testing Program.” Civilians
working for DoD are tested under DoD Instruction 1010.09, “DoD Civilian Employee Drug-Free
Workplace Program.”

Most State governments’ workplace drug and alcohol testing laws implement provisions that are
generally similar to those in the Mandatory Guidelines or Federal requirements for drug and
alcohol testing programs. These testing requirements are specific to the laws and statutes
particular to the State and as to the individuals that may be subject to testing and the types of
testing that may be conducted (e.g., pre-employment, random, suspicion) as described next. All
States enable some sort of drug testing, but the test conditions are highly prescriptive to the
particular State. Furthermore, many States require that employees be notified prior to the
conduct of a test, that they sign a consent to test, and be provided information as to what the
test results will be used for. In the private industry, drug testing is primarily regulated by State
and local laws. Therefore, there is considerable variability in how a company may test its
employees as it must meet the terms of the state laws’ applicability, coverage, types of testing
permitted (pre-employment and employee testing), and the conditions and methods allowed.
For example, in Connecticut employee drug testing is limited to individuals performing safety-
sensitive jobs or on the grounds of reasonable suspicion of drug-related performance
impairment, while the Delaware State law does not impose employee testing restrictions. For
job applicant testing, Idaho State law permits testing as a condition of employment, while many
other State laws place fewer restrictions on pre-employment drug testing. The American Civil
Liberty Union (2020) provides a State-by-State review of drug-testing statues or orders.

Individuals subject to workplace drug and alcohol testing are afforded legal protection to ensure
drug testing is not conducted in a discriminatory manner and to strike a balance between
individuals’ rights to privacy and public security and safety (DeCew 1994). The relevant key
laws and regulations providing certain legal protections to individuals in the workplace are
provided in Table 4.7.
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Table 4.7 Legal Protection Relevant to Workplace Drug and Alcohol Testing

Law

Applicability

Protection

Title VII of the Civil

Rights Act of 1964

(Title VII of the Civil
Rights Act of 1964,
1964)

Americans with
Disabilities Act (Title |
and V of the Americans
with Disabilities Act of
1990)

Health Insurance
Portability and
Accountability Act
(HIPAA) (Health
Insurance Portability
and Accountability Act
of 1996, 1996)

Occupational Safety
and Health
Administration
Regulation at 29 CFR
Part 1904, Recording
and Reporting
Occupational Injuries
and lliness (29 CFR
Part 1904, 2001)

Employers with 15
or more employees

Employers with 15
or more employees

Covered entities and
business
associates !

Employers with
more than 10
employees in most
industries

Prohibits discrimination in employment on the basis
of race, color, religion, national origin, and sex. Drug
testing must be applied consistently across all
employees and cannot target certain individuals or
classes of employees based on their ascriptive traits.

Prohibits employers from discriminating against a
qualified individual on the basis of a disability and
generally requires employers to provide reasonable
accommodations. The Americans with Disabilities
Act does NOT protect illegal drug use.

Requires health care providers to obtain employees’
authorization before disclosing protected health
information to the employer.

A HIPAA release should generally be signed before
an employee is subjected to drug testing so the test
results can be disclosed to the employer in
accordance with HIPAA requirements.

Employers are required to

e Document recordable employee injury and
illness and provide additional details about each
recorded case;

e Prepare an annual summary report of all injuries
and ilinesses and display such information in
the workplace;

e Provide reasonable reporting procedures; and

e Not discourage employees from reporting an
injury or illness.

422

Other Countries in North America

For safety-sensitive jobs in Canada, pre-employment and for-cause testing can be done with
routine justification, but random testing can only be done in rare cases with exceptional
justification (e.g., a safety worker with a long history of abuse). In addition, Canada has nuclear-
specific FFD regulations that include drug and alcohol testing as described in Section 4.3. In
contrast, Mexico has fewer restrictions for workplace drug and alcohol testing. This section
summarizes the available information.

4.2.21 Canada

Drug and alcohol testing is allowed for safety-sensitive jobs in a limited fashion in Canada
(Screening 2019). Pre-employment screening is allowed only if there is a demonstrated safety
risk associated with impairment. Reasonable cause and post-incident testing both require
evidence of impairment. There are tight restrictions on random testing to protect worker privacy.
Just being a safety-sensitive worker is not enough justification alone for random testing; there
has to be a strong reason to warrant such testing (e.g., if a worker has a long-term history of

" The definitions and examples of covered entities can be found at https://www.hhs.gov/hipaa/for-
professionals/covered-entities/index.html and the definition and examples of business associates can be

found at https://www.hhs.gov/hipaa/for-professionals/privacy/guidance/business-associates/index.html.
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abuse). A discussion of relevant Canadian programs specific to nuclear power plants is included
in Section 4.3.2 below.

Mexico

Mexican law has few restrictions on the types of drug and alcohol testing that an employer may
require. Employers can require testing via contractual agreement with employees and also have
the legal right to require testing for safety-sensitive jobs (Demers et al. 2015; Practical Law
2020). Pre-employment and for-cause testing are allowed for all jobs, but random testing is only
allowed for safety-sensitive jobs, including Mexico’s nuclear industry, which consists of a single
NPP (Laguna Verde). Specific drug and alcohol testing requirements for the Laguna Verde
Power Plant could not be found online.

4.2.3 Europe

Alcohol and drug abuse are considered serious problems within the European workplace. The
abuse correlates with health problems, more sick leave, greater number of worker conflicts,
decreased level of performance, increased business damages, and safety risks (Eurofound
2012). The impacts of alcohol use are especially felt in the workplace in Europe with 10 percent
of UK workers reported to have shown up at work drunk more than once a month and this
percentage is higher in Ireland. Furthermore, in the EU, 9-14 percent of workers are reported to
have shown up at work high on cannabis, and 1-5 percent of workers high on other narcotics at
work in Europe (Eurofound 2012).

Deterrence is a goal of workplace drug-testing programs supported by many employers in
Europe (Shahandeh and Caborn 2003).'? The deterrence programs for addressing substance
abuse mainly focus on preventative programs and rehabilitation centers and, to a lesser degree,
on drug and alcohol workplace testing because of concerns regarding invasion of privacy
(Eurofound 2012; HSE Network 2020). Research evidence gathered so far does not point to
high financial costs associated with administering drug testing being a main barrier to
conducting workplace drug and alcohol testing.

Balancing the need to help maintain public safety and protecting an individual’s right to privacy
has been an important consideration for workplace drug and alcohol testing programs in
European countries. The tension caused by the efforts to meet both of these seemingly
divergent considerations shapes the varying levels of legal privacy protection between countries
and, not surprisingly, differences in legally permitted drug and alcohol testing in European
workplaces.

European countries typically allow limited drug and alcohol testing for “safety-sensitive” jobs,
which are not clearly defined and vary by country. Although the list of safety-sensitive jobs or
industries is open to interpretation, it is assumed to apply to the nuclear industry.

There also is variability in the types of testing permitted. Italy has the strictest drug-testing laws
that allow annual urine tests for all workers in safety-sensitive jobs and also allow for-cause and
random testing (although discouraged by worker rights advocacy groups). In contrast, France
has laws that favor worker privacy and limit the types of tests (e.g., for-cause testing is allowed
but not random nor pre-employment testing) and prevent positive results from being directly

2 The chief drivers of workplace drug testing in Europe include safety, morality—the notion that any drug
use (i.e., drug use and abuse) is morally unacceptable—and privacy (Shahandeh and Caborn 2003).
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transmitted to the employer. Positive test results in France are used in an overall health fitness
evaluation that can deem an employee unfit for work, but the employer would not know if it was
attributed to the use of drugs.

Among the different types of testing (e.g., pre-employment, probable cause, reasonable
suspicion, testing on return from treatment), random testing has attracted the most controversy
and is often restricted. Unions in Germany, Austria, and France strongly favor limiting testing to
cases where there is reasonable suspicion. Different procedural restrictions also are notable. In
France, the occupational physicians rather than the employer have the authority to determine if
a drug test is warranted (Shahandeh and Caborn 2003).

Reconciling the tension between protecting an individual’s right to privacy and public safety,
European national laws generally require that individuals give consent prior to testing and have
set strict requirements to protect sensitive data associated with drug testing, although many
argue that given the nature of the employer-employee relationship, true consent cannot be
obtained. Further measures have been implemented to protect sensitive data. In Finland,
France, Belgium, Germany, and Austria, occupational doctors are legally required to keep the
test results confidential and are permitted to only disclose to the employer whether the individual
is fit to perform work, without communicating the test results (Shahandeh and Caborn 2003). In
Spain, the testing rules require worker consent and employees with positive tests cannot be
terminated unless the influence of drug use is affecting their job performance (Practical Law
2020).

Compared to testing for drugs in the workplace, alcohol testing seems less contentious. All EU
countries have set legal alcohol limits for driving. Alcohol testing in the transportation industry is
especially common. It is plausible that the comparatively relaxed attitude toward alcohol testing
could be due to the well-established relationship between alcohol consumption and impaired
driving and the indisputable linkage between impaired driving and risk to public safety. However,
the same cannot be said about testing of other substances, as the International Labour Office
(ILO 2003) states “Experts universally conclude that for drugs other than alcohol there is
insufficient evidence relating drug test results to impairment.” Nevertheless, different European
countries have different alcohol testing restrictions. For example, random roadside testing is
allowed and frequently performed in France, Belgium, and the Netherlands. In comparison,
random roadside testing is not legal in the UK unless there is suspicion of impaired driving (ILO
2003).

Several workplace drug-testing guidance documents have been published by European
organizations. Examples include the International Labour Office Guiding Principles on Drug and
Alcohol Testing in the Workplace (1996) and the European Laboratory Guidelines for Legally
Defensible Workplace Drug Testing (EWDTS 2002). These guidelines provide
recommendations for testing effectiveness, legal and ethical issues associated with drug testing,
drug-testing program elements, procedures, laboratory requirements, analysis procedures,
quality assurance and quality control, and interpretation of test results.

In summary, European workplace drug-testing laws are variable, and in some cases, are less
restrictive than those in the United States to protect worker privacy. For non-safety-sensitive
jobs, many European countries only allow drug testing via contractual agreements with the
employees (i.e., pre-employment drug screening); however, many countries require testing of
individuals working in safety-sensitive jobs. The drug-testing requirements for safety-sensitive
jobs might apply to the nuclear industry, but the data gathered on this topic was limited. Drug
and alcohol use presents a serious workplace problem for Europe. To deter drug and alcohol
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use, the main tactics have been to prohibit drug and alcohol use at work with more focus on
prevention, early intervention, and rehabilitation (less on incarceration), while conducting testing
pursuant to relevant laws and policies.

United Kingdom

In the UK, drug testing is allowed with employee consent for safety-sensitive jobs such as
health, aviation, rail, shipping, heavy industry, energy (including nuclear), and others if safety
and business concerns are justified (Practical Law 2020; UK DHSC 2015; UK Drug Testing
2020).

Contractual agreements between an employer and employee allow pre-employment, for-cause,
and random testing. The list of commonly tested substances includes cannabis, cocaine,
amphetamine, opiate, methamphetamine, methadone, and benzodiazepines (UK Drug Testing
2020). Employees are allowed to refuse tests but can be disciplined for doing so. Positive tests
can result in termination only if there is evidence that drug use is impairing the worker’s job
performance.

Drug testing is considered to have some deterrent effect on drug abuse in the workplace. The
Health, Safety, and Environmental Network, an organization consisting of safety-sensitive
businesses, embraces the position that random testing is an effective deterrent for drug use
(HSE Network 2020). Other deterrent strategies include identifying why people are using drugs
on the job (e.g., to combat fatigue or stress) and providing nonjudgmental treatment options (UK
Drug Testing 2020).

Germany

In Germany, drug testing is only allowed for occupational and safety-sensitive jobs (Eurofound
2012; Practical Law 2020). Random testing is strictly prohibited and only pre-employment and
for-cause testing is allowed (EWDTS 2003). Positive tests cannot be transmitted to the
employer but can cause a worker to be classified as “unfit for duty” by the company doctor as
part of a broader health inspection (Eurofound 2012). The German National Strategy on Drug
and Addiction Policy specifies the following four pillars of its drug reduction efforts: 1)
prevention, 2) counseling, 3) treatment, and 4) supply reduction (EMCDDA 2019b; Wicks 2019).

Nuclear-specific testing regulations could not be found for Germany, but the general safety-
sensitive testing requirements listed above would likely apply (i.e., no random testing).

Sweden

There is no law in Sweden that regulates drug testing. Workplace drug testing is allowed only if
agreed upon during collective bargaining (EWDTS 2003; Practical Law 2020). The Swedish
Labour Court does, however, allow testing in workplaces with justified needs such as those
related to safety-sensitive jobs, but it requires that employees be notified well before the test
(Wicks 2019). Random testing is not conducted in safety-sensitive jobs because this could
constitute discrimination (Wicks 2019). Sweden, like most European countries, seeks to deter
drug and alcohol use by using preventative programs and treatment centers (Wicks 2019).

Regarding the nuclear industry, the general drug-testing requirements listed above likely would
apply. Although there was no information online about drug-testing requirements specific to the
nuclear industry for Sweden, there was one case where a labor court in Sweden ruled that a
worker at an NPP is subject to testing based on reasonable suspicion of drug use even though
the worker did not hold a safety-sensitive position. The court sided with the employer and
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upheld the company policy requiring drug testing for all NPP staff, including those whose job
duties are not typically considered safety sensitive (Shahandeh and Caborn 2003).

Finland

Finish law requires pre-employment drug testing for health- and safety-sensitive industries and
also allows for-cause testing, but random testing is prohibited to ensure worker privacy
(Rodrigues and Martins 2007; Practical Law 2020; Finland Occupational Safety and Health
Administration 2021). These pre-employment and for-cause tests require strong justification that
there could be a health or safety issue. Finland’s National Drug Strategy deterrence goals are
prevention, early intervention, treatment, and harm reduction (EMCDDA 2019).

Nuclear-specific testing regulations could not be found for Finland, but the general safety-
sensitive testing requirements listed above likely would apply (i.e., no random testing).

France

Pre-employment drug testing is prohibited in France unless recommended by an occupational
physician in rare cases (Rodrigues and Martins 2007; Wicks 2019; Practical Law 2020). For-
cause drug testing is allowed during employment for safety-sensitive jobs, but the laws prohibit
routine testing without evidence or justification (e.g., random drug and alcohol testing). Positive
tests cannot be transmitted to the employer but can cause a worker to be classified as “unfit for
duty” by an occupational doctor (Law 2020; Practical Law 2020).

Nuclear-specific testing regulations could not be found for France, but the general safety-
sensitive testing requirements listed above would likely apply (i.e., no random testing).

Italy

Italy has stricter drug-testing laws compared to many other countries in Europe, especially
regarding random testing. A list of prescribed drug-testing laws for safety-sensitive jobs
establishes rules for which types of drug tests can be conducted (EMCDDA 2017; Wicks 2019;
Practical Law 2020). For-cause testing is allowed, but pre-employment testing is prohibited.
Random testing is allowed but discouraged by the Italian Authority for Protection of Personal
Data (Rodrigues and Martins 2007; Vignali 2013).

Italy started to require an annual urine drug test for all safety-sensitive jobs for common drugs of
concern (e.g., cannabis, cocaine, opiates, speed, etc.) in late 2007 (Vignali 2013). Positive tests
can result in the worker being suspended, sent to treatment, and being subjected to more
frequent testing. The positive test rates steadily decreased in the 4 years after the annual urine
test was required, but this trend could be due to employees learning to counter the test because
it requires a 24-hour pre-notification (Vignali 2013). The main deterrents to drug use in ltaly
include annual testing and rehabilitation (EMCDDA 2017; Vignali 2013).

The general testing laws and requirements listed above applied to the Italian nuclear industry

before nuclear power was completely phased out in 2018. These laws apply to all safety-
sensitive jobs and would apply to nuclear power if it ever became re-established in ltaly.
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424 Asia-Pacific

Most Asian-Pacific countries only allow drug and alcohol testing via contractual agreement due
to concerns about worker privacy. Pre-employment drug screening and testing during
employment are increasingly being conducted in India because drug abuse has become
rampant in the past decade. Similarly, in response to rising drug abuse in recent years,
workplace drug testing is increasingly being conducted in Japanese companies although a
legitimate reason for testing and consent is required. In the sections below we provide more
information about workplace drug-testing requirements and practices in India and Japan.
Additional information about other Asia-Pacific countries are summarized in Appendix C.

India

Although data on drug use and abuse in India remains somewhat limited, the 2019 national drug
use survey sponsored by the Indian Ministry of Social Justice and Empowerment reported that
substance use and abuse was a common phenomenon (Ambekar et al. 2019). At the national
level, the most frequently used substances among individuals aged 10 to 75 included alcohol
(14.6 percent), cannabis products (2.8 percent), opioids (2.1 percent), sedatives (1.08 percent),
and inhalants (0.7 percent). The reported use of cocaine (0.1 percent), amphetamine-type
stimulants (0.18 percent), and hallucinogens (0.12 percent) was relatively low.

Despite the prevalent use and abuse of potentially impairing substances, workplace drug testing
in India is not yet a common practice, which might be attributed to the wide availability and legal
status of substances that are otherwise prohibited outside of India or limited substance abuse
counseling and rehabilitation services in the country (Urban 2014). At the national level, India
does not have regulations mandating workplace drug testing for the public sector workforce.
Drug screening associated with employment is not prohibited by law in India. Background
checks and pre-employment screening (which may include drug testing) are required in certain
safety- or security-sensitive industries such as military service, law enforcement, national
security agencies, hospitals, educational institutions, financial institutions, and transportation
(Furtado 2016). For example, drug testing in aviation is mandatory in India and there is zero
tolerance for blood alcohol content for pilots on scheduled flights. Additionally, there is a crew-
wide ban on the use of alcohol and other potentially impairing drugs such as sedatives and
narcotics within 12 hours prior to a flight taking off (Wicks 2020).

With a growing workforce in business process outsourcing and information technology in India,
companies in these sectors are increasingly requiring drug testing as part of employment
screening. It was estimated that 1 out of 10 business process outsourcing and information
technology employers require drug screening before making a hire (Trehan 2018). These
companies also provide training to employees to raise awareness about drug use and its impact
on the workplace in hopes of maintaining a drug-free work environment. Parallel to the growing
demand for employment drug screening, the number of employment verification or drug-testing
service providers in India is also growing considerably. For example, Sterling RISQ, an
international drug-testing service provider, offers drug-screening services in locations such a
Mumbai, Goa, Delhi, Kolkata, Pune, Bangalore, Cochin, Hyderabad, and Chennai. The
company tests up to 10 drugs and contracts with licensed physicians as medical review officers
to review test results. Drug-screening services offered include new hire and re-hire screening
and return-to-work testing (Steringy RISQ 2020). AuthBridge, a background check/digital
onboarding service provider in India, contracts with laboratories and offers fast drug-screening
services (“within a matter of hours”) and notes that their “... whole process is confidential and
designed within the legal and compliance framework in India” (AuthBridge n.d.).
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While there are few specific employment screening laws or regulations, certain legal provisions
exist to protect individuals with regard to workplace drug and alcohol testing. The legal
protection afforded to employees is rooted in Article 21 of the Indian Constitution, which
guarantees an individual’s right to life and liberty, and the Supreme Court of India has
established that such guarantee extends to individuals’ right to privacy (Jain 2015). In practice,
individual consent is required for pre-employment drug screening and testing. Testing must be
relevant to the job or meet the operational safety needs. To address privacy concerns,
employees’ drug-testing data must be protected (Practical Law 2020). If found positive for drug
testing, an individual might be penalized in accordance with the Narcotic Drugs and
Psychotropic Substances Act (Srivastava 2016).

Japan

Although the number of drug users remains low in Japan, studies have reported increasing
abuse of methamphetamine (Yamamoto 2004), cannabis, and Ecstasy in the general population
over the past decade (Wada 2011; Randox Toxicology 2018; Shimane et al. 2020). According to
a 2016 report by The Mainichi, a major newspaper in Japan, the annual number of individuals
committing drug-related violations exceeded 10,000 (The Mainichi 2016). Alcohol use is
ubiquitous in Japanese society and post-work social drinking is considered a normal business
practice (West 2020). Binge drinking and episodic heavy drinking remain prevalent. According
to a 2013 nationwide survey of alcohol use, 12 percent of men and 2.2 percent of women
reported binge drinking and as much as 30.5 percent of men and 7.2 percent of women
reported episodic heavy drinking (Osaki et al. 2016).

No specific law or regulation mandates workplace drug testing in the public sector in Japan, but
available information seems to imply that urine testing might be required for certain segments of
the public workforce (e.g., law enforcement, unformed members of the National Defense
Forces) (Kageura 2002). For the private sector, the Japanese Ministry of Health, Labour, and
Welfare generally prohibits drug or alcohol testing of job applicants and current and former
employees by an employer unless the employer can demonstrate an adequate business
justification for requiring testing and the individuals subject to testing give consent (Fuijii 2020;
Tsanaclis 2018). In response to the growing drug abuse problems, an increasing number of
employers in Japan are requiring drug testing. LSI Medience, a major drug-testing service
provider in Japan, is reported to have conducted “several tens of thousands drug tests” in the
fiscal year 2015, nearly doubling the number conducted in 2006, and many of the employers
that requested drug testing were in the transportation (e.g., railway, bus, airline, etc.) and
shipping industries (The Mainichi 2016).

Studies have identified multiple limitations of the current workplace drug-testing practices in
Japan. Kageura (2002) stated that urine testing of public employees (e.g., law enforcement
officers) did not follow strict testing procedures and that quality control for drug-testing
laboratories was lacking. In addition, workplace drug-testing approaches in many private sector
companies seem to be reactive, concerned primarily with maintaining their corporate image than
preventing drug abuse with a focus on deterrence. The Mainichi (2016) reported that some
companies would test all employees of the company in response to one employee being
arrested for drug violations as a show of “purification” without any follow-up action, which could
render testing “meaningless.”

Protecting individuals’ privacy is a key consideration for workplace drug and alcohol testing in

Japan. Article 13 of Japan’s Constitution guarantees individuals’ right to life, liberty, and the
pursuit of happiness as long as it “... does not interfere with the public welfare,” and the judicial
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interpretation of Article 13 by Japan’s Supreme Court has long recognized its applicability to
individuals’ right to privacy (Umeda 2012). Article 5-4(i) of the Employment Security Law
stipulates that an employer must have a legitimate reason and must obtain an individual’s
consent before they can legally collect, store, or use personal information of job applicants (Fuijii
2020). Of note, Japan’s disability law does not recognize alcohol or chemical dependency as a
disability and thus individuals with drug addiction problems in Japan are not afforded
employment-related accommodations (Heyer 2000).

4.3 Workplace Drug and Alcohol Testing Programs at Nuclear Power
Plants

While many countries have varying levels of workplace drug and alcohol testing, fewer countries
have incorporated this testing into a nuclear-specific FFD program. The PNNL project team
found only two countries, the United States and Canada, that have developed drug and alcohol-
specific FFD programs. The FFD requirements concerning drug and alcohol testing in these
countries at NPPs are discussed in this section. As described below, while the Canadian
nuclear workplace drug and alcohol testing program shares similarities with the NRC FFD
programs in the United States, some key differences exist (cf. trustworthiness and reliability in
U.S. FFD programs, “... physically, physiologically, and psychologically capable” in the
Canadian FFD program). In addition to the requirements issued by the nuclear regulatory
authorities in these countries, drug and alcohol testing requirements also are published by the
International Atomic Energy Agency (IAEA), an international nongovernmental organization. The
IAEA has issued detailed information relevant to the establishment of drug and alcohol testing
programs at NPPs.

4.3.1 United States

As the regulator of the U.S. nuclear industry, NRC has established extensive drug and alcohol
testing requirements in the Fitness for Duty Rule originally published in 1989 and updated in
2008 (73 FR 16966, 2008) with minor changes made over time. The performance objectives of
the NRC FFD programs include providing reasonable assurance “... that nuclear facility
personnel are trustworthy and reliable,” “... that individuals are not under the influence of any
substance, legal or illegal, or mentally or physically impaired from any cause, which in any way
adversely affects their ability to safely and competently perform their duties,” and “... that the
[nuclear workplace is] free from the presence and effects of illegal drugs and alcohol.”

Through 10 CFR Part 26, the NRC requires that NPP licensees and entities implement an FFD
program for personnel having access to protected areas and other types of access. The NRC
FFD program includes an alcohol and drug use testing program, described in 10 CFR 26.31.
Drug and alcohol testing may be conducted on individuals for conditions of pre-access, for-
cause, post-event, follow-up, and random, using cutoff levels for drugs and drug metabolites
established by the HHS. At a minimum, licensees and other entities are required to test for ...
marijuana metabolite, cocaine metabolite, opiates (codeine, morphine, 6-acetylmorphine,
amphetamines (amphetamine, methamphetamine), phencyclidine, adulterants, and alcohol,”
and may determine whether other drugs with potential for abuse may also be tested for. HHS
guidance has been central to the FFD program’s technical requirements for specimen collection,
testing, and evaluation as well as certification of laboratories that can be permitted to conduct
specimen analyses and reporting.
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10 CFR Part 26 requires licensees and other entities to administer sanctions under 10 CFR
26.75 for FFD policy violations. An FFD policy violation occurs when an individual fails to follow
the FFD policy and procedures. The minimum contents of a licensee’s FFD policy (as
implemented through procedures) has been described in 10 CFR 26.27, “Written policy and
procedures,” and includes, but is not limited to:

(1) Describe the consequences of the following actions:
(i) the use, sale, or possession of illegal drugs on or off site;
(ii) the abuse of legal drugs and alcohol; and
(iii) the misuse of prescription and over-the-counter drugs.
(2) Prohibit the consumption of alcohol, at a minimum—

(i)  within an abstinence period of 5 hours preceding the individual's arrival at the
licensee's or other entity's facility, except as permitted in § 26.27(c)(3); and

(i)  during the period of any tour of duty.

(3) Address other factors that could affect FFD, such as mental stress, fatigue, or illness, and
the use of prescription and over-the-counter medications that could cause impairment;

(4) Provide a description of any program that is available to individuals who are seeking
assistance in dealing with drug, alcohol, fatigue, or other problems that could adversely affect
an individual's ability to safely and competently perform the duties that require an individual to
be subject to this subpart; and,

(5) Describe the consequences of violating the policy.

4.3.2 Canada

The Canadian Nuclear Safety Commission (CNSC) has developed and published a protocol for
managing alcohol and drug testing as part of an FFD program. First published in November
2017, “REGDOC-2.2.4, Fitness for Duty, Volume II: Managing Alcohol and Drug Use” outlines
requirements and guidance for managing the FFD of workers associated with alcohol and drug
use at high-security sites (REGDOC-2.2.4 Fitness for Duty, Volume |I: Managing Alcohol and
Drug Use, 2021). This guidance is intended to be included as part of the conditions associated
with a nuclear license. The Canadian Nuclear Safety and Control Act requires that all workers
comply with measures established by the licensee to protect the environment and the health
and safety of persons and requires that license applications include measures to ensure
workers’ FFD.

The CNSC defines FFD as “a condition in which workers are physically, physiologically, and
psychologically capable of competently and safely performing their tasks,” and states that
implementing a FFD program related to drugs and alcohol provides reasonable assurance that
the workers competently and safely perform the duties of their position without a safety or
security risk.
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The CNSC published a new version (Version 3) of REGDOC-2.2.4 in January 2021. Version 3
revisions allow for additional drug-testing methodologies to be used by licensees, including
random testing, oral fluid testing, and point-of-collection testing.

Per the CNSC guidance, licensees’ alcohol- and drug-related policy statements should do the
following:

1. Prohibit reporting to work or remaining at work under the influence of alcohol, cannabis,
cannabis-derived products, or illicit drugs.

2. Prohibit bringing, keeping, or consuming alcohol, cannabis, cannabis-derived products, illicit
drugs, drug paraphernalia or prescribed medications without a legal prescription on the
grounds of the high-security site.

3. Reinforce the responsible use of prescription or over-the-counter medications, or mood-
altering substances, and define the process to follow if a worker uses medication that
impairs or has the potential to impair an individual’s ability to perform their duties
competently and safely.

4. Describe the responsibilities of workers, supervisors, oversight personnel, and escorts to
report FFD concerns related to alcohol and drug use and abuse.

5. Describe the expectations regarding the reasonable length of time that workers should
abstain from the use of alcohol and/or drugs prior to reporting to work, with due
consideration of longer-term impairing effects.

Drug and alcohol testing is considered under the following circumstances: placement testing
(prior to progressing to a safety-critical position); reasonable grounds testing; post-incident
testing; follow-up and return-to-duty testing; and random testing (as described in the Version 3
concurrence draft of the guidance).

Drug types addressed include the following: cocaine metabolite (benzoylecgonine); opiates;
including morphine, codeine, hydromorphone, hydrocodone, oxymorphone, oxycodone, and 6-
acetylmorphine; amphetamines; cannabinoids; benzodiazepines; and methadone metabolite
(EDDP).

4.3.3 International Atomic Energy Agency

Additionally, the PNNL project team investigated publicly available documentation published by
the IAEA to ascertain whether information, guidance, or requirements are published for member
countries in the establishment of a drug and alcohol testing programs at commercial nuclear
power reactor facilities throughout the world. The guides relevant to drug and alcohol testing
programs summarized in Table 4.8 were reviewed.
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Table 4.8 International Atomic Energy Agency Guidance and Requirements regarding Drug

and Alcohol Testing Programs at Commercial Nuclear Power Plants

International Atomic Energy

Agency (IAEA) Document

Drug and Alcohol Testing Program Requirements

IAEA. (2001). The Operating
Organization for Nuclear
Power Plants. Safety
Standards Series No. NS-G-
2.4,

IAEA. (2002). Recruitment,
Qualification and Training of
Personnel for Nuclear Power
Plants. Safety Standards
Series No. NS-G-2.8.

IAEA. (2008). Conduct of
Operations at Nuclear Power
Plants. Safety Guide No. NS-
G-2.14.

IAEA. (2017). Self-
Assessment of Nuclear
Security Culture in Facilities
and Activities. IAEA Nuclear
Security Series No. 28-T.

This Safety Guide recommends that nuclear operating organizations
create fitness for duty policies, including “... [e]stablishing and
implementing an appropriate policy on an individual’s suitability for duty,
addressing adequate physical and mental fithess and aspects such as
the illicit use of drugs or tobacco and alcohol abuse, in consonance with
national regulations. This policy should be addressed to all employees,
contractors and visitors, as applicable.”

This Safety Guide provides recommendations on the recruitment,
selection, qualification, training, and authorization of personnel working
in all safety related functions and at all levels of nuclear power plants.
Pertinent recommendations include:

2.10. In addition to complying with the State’s regulatory provisions and
practices that are applicable to industrial health and safety, the operating
organization should ensure that all operating staff whose duties have a
bearing on safety be medically examined at the time of recruitment and
periodically thereafter, to ensure that their state of health is suitable for
the duties and responsibilities assigned to them. Aptitude tests should be
used where applicable. For key and critical positions, operating
organizations may also conduct psychological tests. Medical fitness for
duty requirements should be clearly defined for each position. All site
personnel who may be occupationally exposed to radiation at the plant
should be subject to initial and periodic medical examinations as
appropriate.

2.11. A programme to identify personnel with a tendency towards drug or
alcohol abuse should be established. Personnel prone to drug or alcohol
abuse should not be employed for safety related tasks. Furthermore, it
provides considerations for selection of safety related personnel,
including applying the requirements for medical and psychological
fitness for duty in that position.

This Safety Guide identifies the main responsibilities and practices of
nuclear power plant operations departments in relation to their
responsibility for the safe functioning of the plant. It recommends that
administrative controls should be established to allow the fitness for duty
of shift personnel to be observed, verified and controlled. Elements of
such administrative controls should include the identification of drug or
alcohol abuse by personnel, monitoring of the psychological state of
personnel, restrictions on excessive overtime and mandatory
requirements for rests between shifts. It recommends that supervisors
should routinely evaluate their crew members as early as possible at the
beginning of each shift or period of work.

These publications define the basic concepts and elements of nuclear
security culture, with the aim of providing Member States with
international consensus guidance on planning and implementing a
programme to improve nuclear security culture and make such a culture
sustainable. They recommend that nuclear power plants develop
effective processes for the determination of trustworthiness and for the
mitigation of insider threats.
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International Atomic Energy
Agency (IAEA) Document Drug and Alcohol Testing Program Requirements

These processes should be capable of identifying specific security risk
factors, including drug/alcohol abuse, and should address factors that
might lead to degradation of trustworthiness such as substance abuse.

IAEA. (2016). Safety of This publication describes the requirements to be met to ensure the safe
Nuclear Power Plants: commissioning, operation, and transition from operation to
Commissioning and decommissioning of nuclear power plants. It includes requirements of
Operation. IAEA Safety setting policies on fitness for duty. Section 3.13 requires that “[a] staff
Standards Series No. SSR-  health policy shall be instituted and maintained by the operating

2/2 (Rev. 1) organization to ensure the fitness for duty of personnel. Attention shall

be paid to minimizing conditions causing stress, and to setting
restrictions on overtime and setting requirements for rest breaks. The
health policy shall cover the prohibition of alcohol consumption and drug
abuse.
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5.0 Benchmarking Drug and Alcohol Testing

Drug and alcohol testing have become a means for detecting and deterring substance abuse in
the workplace in both the United States and internationally, yet the guidelines and requirements
vary for the implementation of programs, specifics of testing, and target populations. This
section describes the types of tests, similarities and trends across locales, application in the
workplace and within the nuclear power industry.

5.1 Types of Drug and Alcohol Tests

Drug and alcohol testing involve collecting a specimen (e.g., blood, breath, urine, hair, oral
fluids, etc.) from an individual donor and then analyzing the specimen for specific analytes.
Collection of specimens for analysis have typically been breath and blood samples for alcohol,
and blood or urine samples for other drugs. More recently, drug testing has expanded to other
matrices such as hair and oral fluids. Each matrix has pros and cons associated with the
detection of alcohol and drugs present in the individual being tested. For example, blood testing
requires specimen collection by a trained medical professional as well as collection in a
designated facility, and urine testing has the potential of sample substitution and adulteration.
The specimens collected have varying rates and durations of detectability related to which the
drugs can be detected when in a body, as shown in Figure 5.1 (Pirone 2020; Hadland and Levy
2016). Different types of substances have different detection windows for different testing
methodologies (Hadland and Levy 2016):

¢ Hair tests generally can detect a substance up to 90 days after its consumption.

¢ Urine tests can detect alcohol for up to 10-12 hours after its consumption but can be used to
detect marijuana up to 30 days after its consumption. Other drugs have a range of detection
windows below 7 days.

¢ Oral fluid can be used to detect alcohol and cannabis for up to 24 hours; amphetamines and
methamphetamine for up to 48 hours; and cocaine, codeine, morphine, and heroin for up to
36 hours.

e Sweat tests can detect certain drugs between 7 and 14 days after consumption.

Benchmarking Drug and Alcohol Testing 5.1



PNNL-31409, Rev. 2

. Hair .

b} I [
jo .
= Urine
Q£
g— Oral Fluid
@
? Blood

1

Hours Days Weeks Months

Detection Time

Figure 5.1. Specimen Collection Material Varies in Time for Detection of Drugs (Source:
Modified from Pirone 2020).

5.1.1 Blood Testing

Blood testing is the best understood and most well-established method for alcohol and drug
testing in humans (Hadland and Levy 2016) and is considered the “gold standard” (Reinstadler
et al. 2019). The relationship between the concentration of alcohol or a specific drug (or
metabolite) to impairment or accident risk is generally the best understood through blood
sample analyses and is particularly strong for blood alcohol concentration and accident risk
(Smith et al. 2021). Unlike other drug-testing methods, blood testing generally involves detection
of the drug compounds rather than their metabolites and it can be used to detect substance use
that has occurred within 2 to 12 hours of specimen collection, indicating recent use (Hadland
and Levy 2016). Blood testing for drug use has many limitations including expense, limited
window of detection, invasive sampling, and the requirement for trained personnel to collect the
samples (Hadland and Levy 2016). While blood testing is widely used as a diagnostic procedure
in health care and in anti-doping programs, it is infrequently used in workplace drug testing.

5.1.2 Breath Testing

Breath tests, such as the breathalyzer test, can be used to assess how much alcohol is in a
subject’s blood at the time of the test (NIDA 2016). Breath tests give quick, accurate results and
are more convenient than blood or urine tests, allowing administration of the test in law
enforcement traffic stops. When a subject consumes alcohol, it is absorbed into the blood and
some of the absorbed alcohol is transferred through the alveoli into the lungs where its
presence can then be measured using a breath test (NIDA 2016). While there are inexpensive
systems for convenient testing, the detection period for ethyl alcohol in the breath is typically
hours, and the results do not provide as strong a correlation to impairment as blood testing
(SAMHSA 2012). Currently this type of test is used solely for alcohol, but as noted by the
National Institute of Health on Drug Abuse, work is being conducted to develop breath tests for
marijuana (NIDA 2016). The Canadian screening levels are shown in Table 5.1; they are the
same as those in the United States (49 CFR Part 40).
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Table 5.1. Drug-Testing Screening and Confirmation Cut-off Values for Breath for Canada
(Source: REGDOC-2.2.4 Fitness for Duty, Volume Il: Managing Alcohol and Drug

Use, 2021)
Canadian Breath Testing for a Substance
"Action Level” Licensees
Screening Cut-off Value shall prohibit the worker Positive Test and fitness for duty
(mg/100mL (mg/100mL) policy violation (mg/100 mL
20 20-39 40
5.1.3 Urine

Urine testing is common around the world and has been prevalent for the past 30-35 years as a
form of drug testing in the workplace (Fraser 2014). Urine testing is used to evaluate the
presence of drug metabolites to forensically determine recent drug use. Urine drug testing
cannot measure immediate drug use or to determine when or how much of a drug a subject
consumed (Fraser 2014). The advantages of urine testing include the volume of samples
available, the higher concentrations of parent drugs or metabolites than are found in blood and
having well-established testing methodologies (Hadland and Levy 2016). The disadvantages of
urine drug testing include a relatively short window of detection, the potential for adulterating a
sample, and the potential invasive nature of sample collection if the sampling process has to be
observed (Hadland and Levy 2016). A comparison of drug-testing screening and confirmation
cut-off values in shown in Table 5.2.
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Table 5.2. Comparison of Drug-Testing Screening and Confirmation Cut-off Values (Urine) (REGDOC-2.2.4 Fitness for Duty,
Volume Il: Managing Alcohol and Drug Use, 2021) (Sources: 73 FR 16966, 2008; EWDTS, 2015b; 82 FR 7941, 2017)
Canada EWDTS NRC SAMHSA HHS/DOT
Screening  Confirmation Screening Confirmation Confirmation  Screening Confirmation
Value Value Value Value Value Value Value
Substance (ng/mL) (ng/mL) (ng/mL) (ng/mL) (ng/mL) (ng/mL) (ng/mL)

Amphetamines 500 250 500 200 500 500 250

Barbiturates 200 150

Benzodiazepines 100 50 200 100

Buprenorphine 5 2

Cannabinoids (THC-Carboxylic Acid) 50 15 50 15 15 15

Cocaine Metabolite (Benzoylecgonine) 150 100 150 100 150 150 100

EDDP (or Methadone) 100 (300)

Lysergic acid diethylamide (LSD) or 1 1

metabolites

Opiates 10-2000 10-2000 300 300 10-2000

Morphine, Codeine 2000 2000 2000 2000

6-Acetylmorphine 10 10 10 10

Phencyclidine (PCP) 25 25 25 25 25

Propoxyphene or Metabolites 300 300

Methadone Metabolite (EDP) 100 100 75-250

EWDTS = European Workplace Drug Testing Society; NRC = U.S. Nuclear Regulatory Commission; SAMHSA = Substance Abuse and Mental Health Services Center;

HHS/DOT = U.S. Department for Health and Human Services and the U.S. Department of Transportation
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514 Hair

Hair is “... a keratin-containing appendage that grows from a root located in a cavity of the skin
called the follicle” (UNODC 2014). It has a crystalline-oriented polymeric network that is capable
of binding small molecules (UNODC 2014). There are four prevailing theories of how drugs are
incorporated into hair, but no definite mechanism has been identified (UNODC 2014). Drugs
could be incorporated into/onto hair either by passive diffusion from the blood supply to the hair
follicle, from sweat and secretions from the apocrine glands, contamination through exposures
during drug use, or contamination from the skin to the area of hair synthesis (UNODC 2014).
Using hair for drug testing offers the benefits of having a long window of detection, being
noninvasive, and being difficult to adulterate (Hadland and Levy 2016). The limitations of using
hair for drug testing include the expense associated with analysis, the difficulty of interpreting
results, the availability of hair to sample, and the bias associated with hair color (Hadland and
Levy 2016). A comparison of drug-testing screening and confirmation cut-off values for hair is
shown in Table 5.3.

Table 5.3. Drug-Testing Screening and Confirmation Cut-off Values in Hair for Europe
(Source: EWDTS 2015a)

European Workplace Drug Testing Society

Initial Cut-off Confirmation Test
Substance Value (pg/mg) Value (pg/mg)
Amphetamines 200 200
Methamphetamine 200 200
MDMA (3,4-methylenedioxy-methamphetamine) 200 200
MDEA (methyl diethanolamine) 200 200
MDA (3,4-Methylenedioxyamphetamine) 200 200
Cocaine 500 500
Benzoylecgonine 50
Cocaethylene 50
Norcocaine 50
THC (Tetrahydrocannabinol) 100 50
THC-COOH (11-Nor-9-carboxy-THC) 200
Opiates 200
Morphine 200
Codeine 200
6-MAM (6-Monoacetylmorphine) 200
Methadone 200 200
EDDP (2-Ethylidene-1,5-dimethyl-3,3-diphenylpyrrolidine) 50
Buprenorphine 10 10
Norbuprenorphine 10
Ketamine 500 500
Norketamine 100
Benzodiazepines/z-drugs 50 50
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5.1.5 Oral Fluid

Oral fluid or saliva can be used to test for drugs. Benefits of oral fluid testing can target either
the drug metabolite or the drug itself in samples, can be collected non-invasively, can offer quick
results, and have reduced risk of adulteration (Hadland and Levy 2016). Furthermore, oral fluid
samples require less time to collect compared to urine samples, which reduce the costs to the
employer and the time needed for the employee to be away from work (Pirone 2020). Oral fluid
testing has limitations, including a short window of detection, limited specimen volume, and the
potential for contamination in the mouth that cannot be correlated with substance presence in
the blood (Hadland and Levy 2016).

Acceptance of oral fluid testing for drugs for workplace and roadside evaluations has been
slowed by initial studies that demonstrated the testing systems were not sensitive enough to be
adequate for use in law enforcement (Beirness and Smith 2017; Platt 2018). The Driving under
the Influence of Drugs, Alcohol, and Medicines study (known as the DRUID study)
commissioned by the EU included an evaluation of roadside testing of “on-site” oral fluid
screening devices of 23 substances Table 5.4).
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Table 5.4.  Core Substance List and Equivalent Analytical Cut-off Values. Note: THC-COOH
Cannot be Detected in Oral Fluid with Commonly Available Toxicological Methods
(Source: EMCDDA 2012).

Substance Whole Blood (ng/mL) Oral Fluid (ng/mL)

Ethanol 0.1 g/l 0.082 g/l
6-acetylmorphine 10 16
7-aminoclonazepam 10 3.1
7-aminoflunitrazepam 8.5 1.0
Alprazolam 10 3.5
Amphetamine 20 360
Benzoylecgonine 50 95
Clonazepam 10 1.7
Cocaine 10 170
Codeine 10 94
Diazepam 140 5.0
Flunitrazepam 5.3 1.0
Lorazepam 10 1.1
3,4-methylenedioxyamphetamine (MDA) 20 220
3,4-methylenedioxy-N-ethylamphetamine (MDEA) 20 270
3,4-methylenedioxy-N-methylamphetamine

(MD}’\A ) y ylamp 20 270
Methadone 10 22
Methamphetamine 20 410
Morphine 10 95
Nordiazepam 20 1.1
Oxazepam 50 13
Tetrahydrocannabinol (THC) 1.0 27
Tramadol 50 480
Zolpidem 37 10
Zopiclone 10 25

Between 2007 and 2009, eight devices were further evaluated in Finland, the Netherlands, and
Belgium. Substance classes tested include amphetamine(s), methamphetamine, MDMA,
cannabis, cocaine, illicit opioids, and benzodiazepines (EMCDDA 2012b). The results of the
study indicated that the target for sensitivity, specificity, and accuracy (80 percent) was not
reached by the tests. The tests were inconclusive for methamphetamine, MDMA, or PCP due to
a lack of positive tests (EMCDDA 2012b). The study also established recommendations for cut-
off levels for nations that want to determine cut-off levels in the development of DUI legislation
(Table 5.4).

Additional studies have demonstrated that the reliability of several commercial devices for oral
fluid specimen collection is improving and these devices are able to achieve the criteria
discussed in Table 5.4. (Beirness and Smith 2017). This has led to the passage of more driving
laws allowing the use of oral fluids for the presence of THC in Canada (Platt 2018) and for THC,
methamphetamine, and MDMA in Victoria, Australia (ADF 2019).
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5.2 Similarities and Trends Across Locales

Across locales similarities and trends exist for sample collection, test methods used, and other
testing innovations. Improvements in drug and alcohol testing are adding to the acceptance of
new matrices and collection methods.

5.21 Collection Locale

In 10 CFR 26.87, the requirements for the FFD programs’ collection sites are detailed including
the need for necessary personnel, materials, equipment, facilities, and supervision (73 FR
16966, 2008). Changes in the types of biological material/matrices collected from an individual
for drug testing have also changed the potential collection location of material. Urine and blood
sample collection generally requires dedicated collection locations or specifically qualified
collectors while samples such as breath, sweat, and oral fluid may not require dedicated
collection locations or highly qualified collectors.

Roadside drug testing or point-of-collection testing, is focused on the identification of
substances that cause impairment, applying a per se cutoff, and then subjecting the individual to
a field sobriety test or a physiological testing and subsequent laboratory testing. This type of
testing by law enforcement is gaining traction around the world. The benefits of roadside testing
are that it does not have to be administered at a specific collection location, provides rapid
results, and is ideally easy to administer. Roadside drug testing has been deployed in Scotland
to test drivers for cannabis and cocaine using a form of mouth swab that provides rapid results
(BBC 2019). Roadside testing serves as a screening test and any positive tests would result in a
person being taken to the police station for a confirmatory blood drug test (BBC 2019). A similar
procedure is used in Australia where police can use a roadside oral fluid test to screen for
cannabis, methamphetamine, and MDMA but a positive result would need to be confirmed by a
laboratory test before the individual can be charged (ADF 2019). Roadside testing of oral fluid is
becoming more popular; Canada also began using oral fluid roadside testing in a pilot program
in 2018 using a device which was already approved for use in the UK and Germany (Platt
2018). Furthermore, devices such as the SoToxa™ mobile testing system, are an example of a
portable technology that allows for drug testing to be conducted rapidly (within minutes) using
an oral fluid sample and provide an immediate print out of the results (Abbott n.d.).

While roadside testing offers many benefits, it also has been found that these devices can
return both false positives and false negatives. A study conducted at the University of Sydney in
Australia of two common point-of-collection testing devices for THC found that neither testing
methodology demonstrated the recommended sensitivity of greater than 80 percent, and the
accuracy of the tests ranged from 5-10 percent false positives and 9-16 percent false negatives
(Arkell et al. 2019). The State of Michigan conducted a pilot program in which it deployed oral
test kits for roadside drug testing administered by officers who were trained to identify drivers
under the influence (Grisolano 2021). The pilot program found that 24 percent of all positive
roadside results were later overturned by negative blood test results, leading to concern about
the oral test kits’ accuracy (Grisolano 2021). The pilot program concluded that the oral fluid
testing was not as reliable as blood testing but could be used for roadside screening (Grisolano
2021).

In the United States, law enforcement officials and other individuals responsible for public health
and safety may take classes to learn the physiological and psychological signs associated with
impairing substances. A first level of training is attending and passing the Standardized Field
Sobriety Testing (SFST) program which has been developed by the National Highway Traffic
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Safety Administration (NHTSA 2015). This is the traditional roadside test performed on
individuals who demonstrate degraded motor, verbal, coordination, and cognitive skills caused
by alcohol impairment. However, during the SFST, the official administering the test may
observe different indicators not associated with alcohol. To help resolve these situations, many
police jurisdictions offer their staff supplemental training called ARIDE (Advanced Roadside
Impaired Driving Enforcement) (NHTSA 2018a). As stated by NHTSA, the ARIDE program ...
provides officers the ability to build on the knowledge gained through their training and
experience related to the SFSTs” (NHTSA 2018b). ARIDE provides “... additional information
which can assist the officer in effective observation and interview techniques related to driving
while impaired by alcohol, drugs, or a combination of both, and make an informed decision to
arrest or not arrest a subject for impaired driving” (NHTSA 2018c). A third stage of training is to
become a Drug Recognition Expert by attending a Drug Evaluation and Classification Program,
passing a written test, and by completing annual training credits (IACP 2020). With Drug
Recognition Expert certification an individual is able to observe the signs of impairment and
make an educated/informed decision as the substances causing the physiological and
psychological indications. This knowledge therefore not only significantly contributes to an
SFST, but also aids emergency medical technicians if called to respond to the scene (Looby et
al. 2007).

5.2.2 Test Methods

Drug-testing methods include the collection, processing (e.g., documentation, chain of custody,

and shipping), analyses, and safeguarding of a biological specimen collected from an individual.
Each matrix requires a different analytical protocol for drug testing, as would be expected based
on the means by which drugs and metabolites are absorbed and stored in the body.

The approach to drug testing using urine, oral fluid, or hair will typically involve two steps. For
urine, first the initial analysis typically '* involves an immunoassay and then a confirmatory
analysis if the immunoassay is positive (Hadland and Levy 2016). Immunoassay is a qualitative
test; a drug or its metabolite is either present or absent. The confirmatory analysis is completed
by gas chromatography-mass spectrometry and provides results that are comparable to
predetermined thresholds (cut-off levels). The two steps for urine drug testing are similar to
those of the approach used for alcohol testing: a breathalyzer test is followed by blood test. Oral
fluid analyses also are conducted with an initial (or screening) and confirmatory testing
approach, which can lead to lower costs (SAMHSA 2012; Hadland and Levy 2016).

Drug testing in the workplace is far less standardized and more controversial in Europe and
other countries than in the United States. In general, the regulations and policies for drug testing
and associated methods are not as proscriptive as those used in the United States. However,
Smith et al. (2021) state that shifts in attitudes in many European countries is likely to lead to
greater acceptance of workplace drug testing, similar to the United States.

3 The word “typically” is meaningful because an initial or screening test need not be done (i.e., is not
required to be done) by immunoassay. Immunoassay testing is typically used because its throughput is
higher than other analytical methods, it has acceptable accuracy and repeatability for screening or initial
testing, and its cost is substantially less than forensic testing by gas chromatography/mass spectroscopy,
gas chromatography—tandem mass spectrometry, or liquid chromatography with tandem mass
spectrometry.
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5.2.3 Other Innovations in Drug and Alcohol Testing

Testing for illicit substances is becoming more innovative using non-traditional technologies and
being used in public, private, and government institutions. Some of the new drug-testing
methods include testing of fingerprint sweat and pupillometer drug screening. Fingerprint testing
involves testing the small amount of sweat on a subject’s finger to screen for drug use. The test
involves a subject placing his/her finger on a cartridge to collect the sample, and results of the
screening can be available within 10 minutes (The Recovery Village 2021). Fingerprint testing
has been used for screening of THC, cocaine, opiates, and amphetamine with good agreement
between the fingerprint testing and analysis of fingerprints using liquid chromatography with
tandem mass spectrometry analysis (Hudson et al. 2019). Another innovative new illicit
substance test is pupillometer drug screening, which has the subject undergo a computerized
test to examine the subject’s eyes to measure involuntary reflexes and compare them to the
subject’s baseline negative response (Fazari 2011). This drug-testing methodology has been
implemented in the Lucas Country Ohio Court as a cost-saving measure (Sukosd 2020).
Another innovation in drug testing is the ability to monitor communities through wastewater
sampling and analysis. Analysis of wastewater from a community can be used to monitor
changing patterns in consumption and use of some illicit substances in a community but cannot
be tied back to individual subjects (Sulej-Suchomska et al. 2020).

5.3 Workplace Drug and Alcohol Testing

As a response to drug-related risks to safety and productivity, there has been global growth in
the use of workplace drug testing (Dinis-Oliveira and Magalhaes 2020). This section discusses
positivity rates and current research linking drug and alcohol use to significant incidents.

Benchmarking Drug and Alcohol Testing

5.10



PNNL-31409, Rev. 2

5.3.1 Drug Positivity Rates
5.3.1.1  Drug Positivity Rates: General U.S. Workforce

The overall positive rate of drug testing in the United States for all job types has been
increasing, growing from 3.5 percent in 2010 to 4.5 percent in 2019 (a 29 percent increase),
which was mainly attributed to an increase in positive tests of marijuana (Figure 5.2). Positive
rates for marijuana increased again in 2020 by 16.1 percent in urine tests, 35.2 percent in oral
fluid testing, and 22.5 percent in hair testing (AAMRO 2021).
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Figure 5.2.  Positive Drug Test Rates in the U.S. Workforce since 2001 for All Drugs
Combined and since 2015 for Marijuana, Cocaine, Opiates, and Heroin (Data
Sources: Souergel 2019; Steele 2020)

According to statistics based on publicly available data provided by Quest Diagnostics (Steele
2020; Quest Diagnostics 2021), the positive rates for cocaine have remained relatively low and
stable at ~0.3 percent. The positive test rates for opiates have declined from ~0.45 percent in
2015 to ~0.3 percent in 2019, which represents a 33 percent decrease. The positive rates for
heroin remain consistently low at less 0.1 percent per year.

The overall positive drug rates vary by State (Souergel 2019) but are at 3 percent and higher for
all States except North Dakota and Wyoming. These overall positive drug test rate results are
mainly driven by marijuana. It was observed that there were some notable differences in
workplace drug-testing positive rates for marijuana depending on the legalization or
decriminalization of marijuana use in that State (i.e., medical, recreational) (AAMRO 2021). For
instance, the overall positive drug rates are typically highest in States that allow recreational
marijuana use (e.g., Oregon, Maine, and Vermont) (Souergel 2019), but this is not always the
case (e.g., the overall positive drug rates in Washington and California remain relatively low).
Note, in 2020 and 2021, the COVID-19 pandemic has had a discernable influence on workplace
drug testing. For example, Quest Diagnostics reported that in 2020, the percentage of pre-
employment drug testing for federally mandated safety-sensitive positions declined while the
percentage for random drug testing increased (AAMRO 2021).

5.3.1.2 Drug Positivity Rates: Federally Mandated Testing for Safety-Sensitive Jobs in
the United States

The positive drug rates for safety-sensitive jobs, as mandated by relevant Federal regulations
and policies, are considerably lower than the rates for the general workplace. For instance, the
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positive drug test rate of marijuana in safety-sensitive jobs was 0.9 percent in 2019 (Quest
Diagnostics 2021) compared to 2.5 percent for the general workforce (Figure 5.2). Positivity
rates for other drugs for safety-sensitive jobs in 2019 remained low overall and are lower
compared to the general workforce: cocaine was 0.25 percent, PCP was 0.01%, semi-synthetic
opiates (hydrocodone/hydromorphone) were 0.35 percent, and opiates
(oxycodone/oxymorphone) was 0.26 percent (Quest Diagnostics 2021).

Regarding marijuana use in the safety-sensitive workforce, the positive rate decreased by 10.2
percent from 2019 to 2020. This is counter to the trend in the general workplace with positive
drug test rates for marijuana increasing year after year (AAMRO 2021).

5.3.1.3 Drug Positive Rates: Global

Information on the positive drug rates in the global workforce is scarce due to strong worker
privacy laws and a lack of testing requirements (Eurofound 2012). As discussed in the section
on global workplace testing requirements (Section 4.3), there are several countries where
doctors cannot disclose positive tests even to employers (part of an overall fitness evaluation).

A summary of the limited information of positive rates in the European general workforce
included the following highlights (Eurofound 2012):

¢ Jtaly: Drug use by workers in past year — 13.5 percent marijuana, 4.5 percent cocaine, 1
percent opiates.

e Netherlands: Drug abuse by workers in past year — 0.6 percent abused illegal drugs.
e UK: Drug use by workers in past year — 13 percent used illegal drugs.
e Spain: Drug use by workers in the past year — 11 percent marijuana, 8 percent cocaine.

e France: Survey data showed 25 percent of workers perceived marijuana use at work is
concerning.

5.3.2 Significant Drug or Alcohol-Related Incidents

The correlation between drug and alcohol use and injuries and accidents is well documented.
Use of alcohol and illicit substances such as marijuana and cocaine was found to be related to
general, intentional, and/or violent injuries (Vitale and Mheen 2006; MacDonald 1999). A higher
frequency of illicit drug use was found to correlate with an elevated rate of emergency room
visits (Vitale and Mheen 2006).

Considerable amount of research has been conducted and reported with focus on establishing
the link between alcohol use, impaired driving, and traffic accidents (for example, see Dry et al.
2012, Williams 2006, and Mitchell 1985). Growing research evidence also indicates that using
illicit drugs such as marijuana, Ecstasy, cocaine, and amphetamines can impair a driver’s
psychomotor function and lead to traffic accidents (Vitale and Mheen 2006; Hindmarch et al.
1991). In commercial aviation, a study analyzing the relationship between drug violations and
aviation accidents reported that between 1995 and 2005, 91 counts of drug violations were
reported in 4,977 post-accident tests and 7,211 drug violations in 1,129,922 random drug tests.
The results showed a significant relationship between illicit drug use (i.e., marijuana,
amphetamines, opiates, phencyclidines) by aviation employees and risk of accidents. However,
because the prevalence of drug violations was low (1.83 percent for post-accident testing; 0.64
percent for random testing), the authors estimated that about 1.2 percent of aviation accidents
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were directly related to drug violations (Li et al. 2011). It is worth noting that flight crews, flight
instructors, and air traffic controllers were among the employee groups with the lowest positive
drug test results while the highest drug violation rates were found in aircraft maintenance
workers and flight attendants. In a 2016 study, the Bioaeronautical Sciences Research
Laboratory performed toxicological analyses of 277 fatal and nonfatal accidents involving
drivers, operators, or pilots in aviation, highway, marine, and rail transportation to test for the
presence of drugs (Cliburn et a. 2016). The analysis identified 122 drugs and metabolites,
including over-the-counter medications, prescription medications, and controlled substances. In
155 of such cases, the presence of at least one drug was found, including 103 cases of
prescription medications, 63 cases of over-the-counter medications, and 63 cases of illicit or
controlled substances. In 106 cases the presence of two or more drugs was found, and in 23
cases the presence of five or more drugs was found. A 2017 study based on the National
Transportation Safety Board Aviation Accident Database examined the association between
drug use by pilots and fatal civil aviation accidents. The study found that of the 633 incidents
associated with 646 fatalities between 2012 and 2014, 42.1 percent of the pilots had drugs in
their systems. Drugs found in the fatally injured pilots included prescription drugs, over-the-
counter drugs, opioids, and other controlled substances or potentially impairing drugs (Akparibo
and Stolfi 2017).

Although drug and alcohol-related impairment could be one of the many contributing factors to
an accident, investigations of the recent significant nuclear reactor accidents found virtually no
connection between drug and alcohol use and the accidents. The 1986 Chernobyl nuclear
reactor accident in Kyiv Oblast, Ukraine, resulted in explosions, fatalities, and long-term
environmental contaminations. Post-accident analysis suggests that reactor design flaws and
human error were the root causes of the accident (NEI 2019). The Chernobyl reactor operators
violated the plant’s operating procedures and ran the plant without sufficient safety precaution
and communication with the safety staff. Drug or alcohol use was not mentioned as a
contributing factor of the accident. In the 1979 Three Mile Island accident near Middletown,
Pennsylvania, although operator error (e.g., lack of familiarity with the incident scenario,
improvising actions) was part of the root cause of the accident, drug or alcohol use was not
mentioned as a contributing factor in the accident analysis literature (Rosztoczy 2019). The
2011 Fukushima Daiichi accident was the result of a host of factors ranging from natural
disasters (i.e., earthquake and tsunami), the plant owner’s negligence (i.e., failure to implement
protective plans for critical safety equipment against flooding), and the operators’ lack of
adequate emergency response training (Committee on Lessons Learned from the Fukushima
Nuclear Accident for Improving Safety and Security of U.S. Nuclear Plants 2014). Again, drug
and alcohol use was not found to be a contributor to the accident. Last, the collapse of a
temporary overhead crane at the Arkansas Nuclear One Power Plant in London/Russellville,
Arkansas, on March 31, 2013, caused significant property damage, the death of one worker,
and injuries to eight other workers (see Figure 5.3). The primary cause of the collapse was a
flaw in the structural design of the temporary overhead crane, with contributing causes
attributed to poor engineering reviews and failure to conduct a load test.' The licensee
conducted post-event drug and alcohol testing of individuals who may have caused or
contributed to the event. Drug and alcohol use or abuse were not identified.

4'U.S. Department of Labor, Occupational Safety and Health Administration, Directorate of Construction,
“Investigation of the March 31, 2013, Temporary Overhead Crane Collapse at Arkansas Nuclear One
Power Plant in London/Russellville, Arkansas,” report dated August 13, 2103.

Benchmarking Drug and Alcohol Testing 5.13



PNNL-31409, Rev. 2

Figure 5.3. Turbine Building of Unit 1 Incident at the Arkansas Nuclear One Power Plant in
London/Russellville, Arkansas on March 31, 2013 (Source: DOL 2013).
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6.0 Conclusions

This study’s objective is to benchmark international drug and alcohol testing regulations and
programs to provide the NRC with comparative information regarding workplace drug and
alcohol testing programs, testing methods, and workplace FFD programs. Based on a set of
search criteria, the PNNL project team identified the following three types of information:

1. International drug and alcohol use policies

2. Workplace drug and alcohol testing programs

3. Drug and alcohol testing programs at NPPs

The information search resulted in 11 countries from three regions being included in the
analysis:

1. North America — United States, Canada, and Mexico

2. Europe — UK, Germany, Sweden, Finland, France, and Italy

3. Asia-Pacific — India and Japan

To the extent possible, the PNNL project team reviewed the different drug-testing matrices,
similarities and trends in testing methods, and cutoff values to identify an international
benchmark for drug and alcohol testing.

Specifically, the research effort was directed at addressing the following three questions:

1. What policies and regulatory controls are in place for drug and alcohol use across the
country’s populace?

2. What drug and alcohol restrictions and testing practices apply to workplace testing?

3. What are the regulatory controls and testing used for the nuclear workforce?

Conclusions drawn for each of these questions are summarized below.

6.1 Existing Policies and Regulatory Controls

The PNNL project team explored international laws governing illegal use of drugs and controlled
substances as well as the overall drug policy/approach taken regarding penalties for personal
use, sale of drugs, and drug trafficking. All countries have regulatory controls for controlled
substances that generally correspond to those controlled by the CSA in the United States in
terms of the categories of substances that are regulated.

Abuse potential and dependency risk are the primary reasons substances are controlled and
are not influenced by the social or cultural acceptability of use, with the exception of some drugs
used for traditional purposes such as kava and betel nut. The deterrence approaches taken by
each country vary depending on whether the drug use is viewed as a crime requiring
punishment, as a health issue requiring treatment and depending upon the substance and the
nature of its use (i.e., personal use, sale of, or drug trafficking). Some countries that take a more
prohibitionist approach also may employ harm-reduction strategies for less-serious offenses;
this is true in Sweden and Germany where needle exchange and maintenance treatment
options are available. Other countries have decriminalized the use and possession of some
“soft” drugs. An example is marijuana in Canada and the Netherlands where it is technically still
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illegal but its use is tolerated. Penalties also vary depending upon the seriousness of the
offense with drug trafficking being the most serious offense. Penalties include fines;
imprisonment for varying durations, including for life; and the death penalty. Alcohol is legal in
the countries examined in this report with the exception of several States in India.

6.2 Drug and Alcohol Restrictions and Testing Applicable to
Workplace Testing

The PNNL team explored the general workplace drug and alcohol testing laws, regulations, and
practices in the public sector and in various industries, including safety- and security-sensitive
industries, across different countries.

Most countries included in this study allow workplace drug and alcohol testing under certain
circumstances. Pre-employment drug screening typically is permitted in many industries and
testing of workers in safety-sensitive jobs (e.g., transportation, aviation, etc.) generally is
allowed. In terms of the conditions for testing, pre-employment testing, for-cause, and
reasonable suspicion testing are the most commonly reported. Random testing, although
regarded by some as having some deterrent effect on workplace drug abuse problems (e.g.,
HSE Network 2020), is less common outside the United States. In some countries such as
France, workplace drug testing is limited to for-cause testing only and random testing is
prohibited. One notable exception is Italy where random testing and annual drug testing of
workers are conducted in safety- and security-sensitive industries.

The research also revealed that there is no universal standard for which industries qualify as
being safety- and security-sensitive. For the countries studied, industries such as transportation,
law enforcement, and national defense could be generally regarded as being safety- or security-
sensitive. Workplace drug and alcohol testing is not uncommon for workers in these industries.
The lack of clear qualification of “safety- and security-sensitive” makes it difficult to determine if
workplace drug and alcohol testing is required on the basis of the industry alone. Certain jobs
that have potential safety and security impacts on the public, which might require drug testing in
one country, could be deemed as lacking safety interest to necessitate drug testing in another
country.

With regard to whether the nuclear industry is considered safety-sensitive outside the United
States, the data gathered by the PNNL project team indicate that it is the case for Italy, Canada,
and the United States. While the team did not obtain similar information for other countries, the
testing requirements for workers in safety- and security-sensitive industries in a country could
be assumed to apply to the nuclear industry, although the specifics about the programs (e.g.,
test frequency, test conditions, drug panel, personnel qualification, etc.) are likely to differ.

Privacy is an important consideration for drug-testing programs. In many European and some
Asian countries, provisions limiting invasion of individual privacy constrains the types of testing
that can be conducted in the workplace. To strike a balance between individual privacy and
public safety as well as business interests, employers typically are required to demonstrate
sufficient justification for requiring drug testing of workers and obtaining informed consent from
individuals subject to testing. The right to privacy was found to be rooted in the constitutions of
these countries and other laws (e.g., laws mandating protection of sensitive individual health
data). Regardless of differences in drug-testing requirements, workplace drug testing invariably
is required to be conducted in a manner compatible with the prevailing legal and policy
framework of each country.
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Drug testing is a component of deterrent programs used by employers in some countries to
address the potential impact of drug and alcohol abuse on the workplace and public health and
safety. Although the effectiveness of workplace drug testing as a deterrent is difficult to
measure, some research conducted in Europe provides evidence of a persistent decline in
positive rates after workplace drug-testing programs were introduced (Shahandeh and Caborn
2003). In addition to drug testing, prevention. And rehabilitation also have attracted attention as
useful deterrent strategies.

Lastly, although the cost of conducting workplace drug testing could escalate quickly at scale,
the PNNL project team was unable to find any sources of information that identify high financial
costs of conducting drug and alcohol testing as being a main constraint of testing and privacy
remains the main barrier.

6.3 Regulatory Controls and Testing used for the Nuclear Workforce

For the nuclear industry, only two countries (the United States and Canada) are known to have
developed nuclear-specific drug and alcohol workplace testing programs. The Canadian nuclear
workplace drug and alcohol testing program was updated in 2021 and, is in large part similar to
the program used in the United States. However, while the U.S. program defines FFD using the
phrase “trustworthiness and reliability,” the Canadian drug and alcohol testing program defines
FFD as “... a condition in which workers are physically, physiologically, and psychologically
capable of competently and safely performing their tasks.”

The PNNL project team was unable to find information regarding nuclear-specific drug and
alcohol testing programs in other countries. This may either be because such programs do not
exist or because information may not be publicly available in English. Because limited
information was identified, the PNNL project team was unable to gather data related to whether
drug or alcohol impairment has resulted in safety- or security-significant events or human
performance issues, and information related to positive test rates.

6.4 Benchmark: Testing and Matrices Conclusions

The practice of workforce drug and alcohol testing is increasing in multiple countries, but it is
not as common as with the variety of workplace drug and alcohol testing in the United States.
This conclusion is partly based on the difficulty in finding specific information about drug and
alcohol testing in the workplace globally, although recent reviews support this conclusion (Dinis
Oliveira and Magalhaes 2020).

The most common matrices tested in the United States are the same as those that are tested
globally, which include:

e breath and blood for alcohol,
e urine specimens for drugs of concern, and

¢ new collection matrices including hair, sweat, and oral fluids are increasingly becoming more
common (However, these are not yet formally accepted by the NRC FFD program).

Drugs targeted by these different matrices vary by testing organization but generally cover U.S.
CSA Schedule 1 substances and the cutoff values are comparable.
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For the nuclear power industry, regulations and requirements are clear for drug and alcohol
testing of safety- and security-related positions. For other countries, there are regulations and
requirements for safety- and security-related positions for the workplace that appear to apply to
the nuclear industry but more specific information was not available through the data collection

process (Section 2.1) used in this report.
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Appendix A — Countries with Nuclear Power Reactors

The following table was downloaded from the International Atomic Energy Agency’s Power
Reactor Information System in 2020 at
https://pris.iaea.org/PRIS/WorldStatistics/OperationalReactorsByCountry.aspx.

Total Net Electrical
Capacity (megawatt

Country Number of Reactors [MW])

Argentina 3 1,641
Armenia 1 375
Belarus 1 1,110
Belgium 7 5,930
Brazil 2 1,884
Bulgaria 2 2,006
Canada 19 13,554
China 49 46,518
Czech Republic 6 3,932
Finland 4 2,794
France 56 61,370
Germany 6 8,113
Hungary 4 1,902
India 22 6,255
Iran, Islamic Republic of 1 915
Japan 33 31,679
Korea, Republic of 24 23,172
Mexico 2 1,552
Netherlands 1 482
Pakistan 5 1,318
Romania 2 1,300
Russia 38 28,578
Slovakia 4 1,814
Slovenia 1 688
South Africa 2 1,860
Spain 7 7,121
Sweden 7 7,740
Switzerland 4 2,960
Ukraine 15 13,107
United Arab Emirates 1 1,345
United Kingdom 15 8,923
United States of America 94 96,553

Total 442 392,335
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Appendix B — U.S. Regional Drug Use Rates

One way to track regional drug use trends in the United States is through the National Drug
Early Warning System (NDEWS). NDEWS tracks drug trends, including emerging and changing
use trends, in 12 sentinel community sites around the U.S. NDEWS also tracks the trends in
admissions to programs treating substance use disorders for drugs in the sentinel communities.
The four evolving trends identified by NDEWS is 2020 are “... (1) polysubstance use plays a
prominent role in drug overdose deaths, (2) increases in methamphetamine-related overdose
deaths were reported in 7 sites, (3) fentanyl remains the most lethal drug in many NDEWS sites,
(4) minorities are becoming increasingly impacted by drug overdoses in some areas” (NDEWS
2020). The 12 most recent NDEWS reports for each sentinel community site have been
discussed below.

B.1 Atlanta

Fentanyl use associated with overdose deaths has increased to its highest level on record;
prescription opiate use has been increasing since 2011 (mixed trends by year) in Atlanta,
Georgia (Dew et al. 2020). Methamphetamine use appears to be stable or decreasing, but its
use within populations is shifting from being predominantly confined to Atlanta’s white
population to African American and Hispanic populations (Dew et al. 2020). Heroin-associated
overdose deaths are at a 4-year low, but heroin indicators more generally are mixed (Dew et al.
2020). In Atlanta, the rates of cocaine or crack use that previously were dominant are now
stable below that of methamphetamine use (Dew et al. 2020). Alprazolam and benzodiazepines
use indicators show that their use was down in 2019 compared to the 2015-2018 time period
(Dew et al. 2020).

B.2 Chicago

“Fentanyl or its analogues were present in the majority of opioid-related overdoses, which rose
again in 2019 and appear to be rising in 2020” in Chicago, lllinois (Ouellet 2020).
Methamphetamine use is spreading in Chicago. Frequently the use of methamphetamine
overlaps the use of opioids in rural southern lllinois (Ouellet 2020). Cocaine use in Chicago
appears to be stable (Ouellet 2020). There is an increase in seizures of unsecured marijuana
through traffic stops (Ouellet 2020). There is an increase in the amount of 3,4-methylenedioxy-
methamphetamine (MDMA) contained in Ecstasy, and methamphetamines are more commonly
being found in Ecstasy (Ouellet 2020). Ethylone (a substitute cathinone) is the most common
cathinone in the Chicago area (Ouellet 2020).

B.3 Denver

Opioids are related to 60 percent of all drug-related fatalities, and prescription opioids were
involved in 41 percent of drug-related fatalities in 2019 in Denver, Colorado (Rorke 2020).
“Polysubstance-related deaths continue to be the norm in Denver County, with 54% of deaths
involving three or more drugs and 18% of deaths involving five or more drugs” (Rorke, 2020).
Fentanyl and fentanyl analog fatalities are increasing (accounting for 25 percent of drug-related
deaths in 2019, up from 8 percent in 2018) (Rorke 2020). Alcohol is the most common
substance of admission to authorized programs treating substance use disorders in Denver
Metro Area residents, followed by heroin, methamphetamine, marijuana, prescription opioids,
cocaine or crack, other drugs/unknown, benzodiazepines, synthetic stimulants, and MDMA
(Rorke 2020).
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B.4 Detroit

Fentanyl is the drug most commonly associated with overdose death in Wayne County, which
encompasses Detroit, Michigan (Arfken 2020). While heroin is declining as the most common
drug in treatment admissions and cause of death, cocaine is rising and appears to now be the
primary drug in treatment admissions and cause of death (Arfken 2020). Polysubstance drug
abuse is common in drug overdose deaths (Arfken 2020). Alcohol is the most common
substance of admission to authorized programs treating substance use disorders in Wayne
County residents, followed by heroin, cocaine or crack, prescription opioids, marijuana,
benzodiazepines, methamphetamine, other drugs/unknown, synthetic stimulants, and synthetic
cannabinoids (Arfken 2020).

B.5 Los Angeles

In Los Angeles, California methamphetamine was the drug detected most commonly in the
toxicology cases by the medical examiner followed by narcotic analgesics, tetrahydrocannabinol
(THC), cocaine, and heroin or morphine (Brecht 2020). In point control systems reports,
methamphetamine was the most common illicit drug followed by marijuana, fentanyl, heroin,
and cocaine. The National Drug Early Warning System found that methamphetamine was a
major drug, as was heroin but at consumption rates lower than methamphetamine (Brecht
2020). Prescription opioids are showing increased use with indicators and continue to be of
public concern, but they have only a small presence in treatment centers (Brecht 2020).

B.6 Maine

In Maine, fentanyl use is driving fatal overdoses, while deaths due to heroin and pharmaceutical
opioids are decreasing (Sorg 2020). There has been an increase in deaths involving
buprenorphine or naloxone, which is usually combined with fentanyl or heroin (Sorg 2020). Early
2020 data for the region show an increase in fatal overdoses for all drug categories except
heroin (Sorg 2020). Polysubstance abuse is noted in the increasing number of arrests for
cocaine and methamphetamine, which are used with fentanyl or other nonpharmaceutical
opioids (Sorg 2020).

B.7 New York City

Fentanyl was the most common substance involved in overdose deaths in 2018 (present in
60%) in New York City; opioids in general were involved in 80 percent of overdose deaths
(Warren et al. 2020). Alcohol is the most common substance of admission to authorized
programs treating substance use disorders in New York City residents, followed by heroin,
cocaine or crack, other drugs/unknown, prescription opioids, methamphetamine,
benzodiazepines, synthetic cannabinoids, and MDMA and synthetic stimulants (Warren et al.
2020).
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B.8 Philadelphia

Opioids were detected in 84 percent of overdose deaths, stimulants in 62 percent of overdose
deaths, and both opioids and stimulants in 48 percent of overdose deaths in 2019 in
Philadelphia (Lim 2020). Overdose deaths related to fentanyl, cocaine, and methamphetamine
increased in 2018 and 2019, while overdose deaths related to heroin and pharmaceutical
opioids decreased (Lim 2020). Heroin is the most common substance of admission to
authorized programs treating substance use disorders in Philadelphia residents, followed by
alcohol, cocaine or crack, other drugs/unknown, marijuana, prescription opioids,
benzodiazepines, and methamphetamine (Lim 2020).

B.9 San Francisco

Fentanyl is the driving force in a dramatic increase in drug overdose deaths involving opioids
and simulants in San Francisco, California (Coffin and Rowe 2020). Methamphetamine is a
growing problem based on hospitalizations, emergency room visits, and overdose deaths
(Coffin and Rowe 2020). The use of cannabis is not yet associated with an increase in
morbidity, mortality, or treatment utilization (Coffin and Rowe 2020). Heroin is the most common
substance of admission to authorized programs treating substance use disorders in San
Francisco residents, followed by alcohol, methamphetamine, cocaine or crack, prescription
opioids, marijuana, other drugs/unknown, benzodiazepines, and MDMA and synthetic
stimulants (Coffin and Rowe 2020).

B.10 Seattle

In Seattle, Washington methamphetamine and heroin are the most mentioned substances,
accounting for over half the calls to a recovery hotline, and other calls are related to marijuana,
cocaine, and prescription-type opioids (Banta-Green 2020). Evidence seized by police most
commonly tested positive for methamphetamine followed by heroin between 2016 and 2019
(Banta-Green 2020). There was a “substantial increase” in fentanyl and non-prescription
benzodiazepine use in the fourth quarter of 2019 in Seattle as well as other Washington State
counties (Banta-Green 2020). Methamphetamine-involved deaths increased and
methamphetamine was the most common drug detected in deaths in 2019, followed by heroin
and fentanyl (Banta-Green 2020). Alcohol is the most common substance of admission to
authorized programs treating substance use disorders in the Seattle area, followed by heroin,
methamphetamine, marijuana, prescription opioids, and cocaine or crack (Banta-Green 2020).

B.11 Southeastern Florida (Miami Area)

Fentanyl and its analogs had the highest number of occurrences among deceased persons in
Southeastern Florida between 2015 and 2019, followed by morphine, heroin, and three other
prescription opioids (Hackworth 2020). Cocaine-related deaths are stable following a sharp
decrease in deaths between 2017 and 2018 in Southeast Florida (Hackworth 2020).
Polysubstance abuse patterns have been noted as part of the opioid epidemic in the region and
methamphetamine deaths are projected to be increasing (Hackworth 2020).
“‘Nonpharmaceutical fentanyl from foreign clandestine laboratories is the major factor for the
dramatic increase in opioid deaths” (Hackworth 2020). The synthetic cathinone with the highest
prevalence in both the region and State for 2019 was eutylone (Hackworth 2020).
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B.12 Texas

In Texas, the top five drug threats based on poison control call, treatment admissions, deaths,
and toxicology reports on substances seized and identified were ranked from highest to lowest
by the Drug Enforcement Administration for Dallas, Houston, and El Paso. For Dallas, the
largest threat was methamphetamine, followed by cocaine, pharmaceuticals, heroin, and
cannabis (Maxwell 2018). For Houston, the largest drug threat was methamphetamine, followed
by cannabis, cocaine, heroin, and pharmaceuticals (Maxwell 2018). For El Paso, the largest
drug threat was methamphetamine, followed by heroin, cocaine, cannabis, and pharmaceuticals
(Maxwell 2018). The admissions to treatment facilities between 2013 and 2017 for substance
use disorders had the highest admissions for alcohol, followed by marijuana,
methamphetamine, heroin, cocaine or crack, prescription opioids, other drugs/unknown,
benzodiazepines, synthetic cannabinoids, and synthetic stimulants (Maxwell 2018).
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Appendix C — Summary Tables of Workplace Drug and
Alcohol Testing Laws

C.1  Other North American Countries

Country Drug and Alcohol Testing Laws

Canada Testing is only legal for safety-sensitive jobs, which allows testing for pre-employment,
post-incident, and reasonable cause. Random testing is also permissible, but there must
be strong justification that an employee is abusing drugs or alcohol and causing
workplace danger. Post-incident testing can only be done when there is evidence that an
employee caused an accident. Reasonable cause requires evidence of impairment while
working.

Mexico Testing is allowed before and during employment for all safety-sensitive jobs and for all
jobs when substance abuse is suspected, but all require the consent of employees.

Sources: Practical Law 2020; NEI 2020; Demers and Faye Caldwell 2015; Certiphi Screening 2019.

C.2 Europe
Country Drug and Alcohol Testing Laws and Worker Rights
Germany Mandatory testing is prohibited, but with exemptions for occupational or safety reasons

for before and for reasonable suspicion. Random testing is prohibited. Positive tests
cannot be transmitted to the employer but can cause a worker to be classified as “unfit

for duty.”

Spain Testing is only allowed with employee consent. Employees cannot be terminated for
positive tests unless it is proven drugs and alcohol impair their job performance.

Switzerland Mandatory testing is only allowed with a demonstrated need, which can be done
before or after hire.

Sweden Testing is allowed only if agreed upon during collective bargaining and can be done

before hire or after hire only when there is suspected influence or cause. Courts have
repeatedly blocked mandatory testing proposals and find it preferable for labor markets
to regulate themselves.

England/UK Mandatory testing is only allowed for health- or safety-sensitive jobs, but contractual
testing via employee consent also is allowed.
France Mandatory testing is only allowed for safety-sensitive jobs before hire and for-cause.

Contractual testing is allowed, but only after hire when there is suspected influence
that can cause a safety threat. Positive tests cannot be transmitted to the employer but
can cause a worker to be classified as “unfit for duty.”

Ukraine Mandatory testing is allowed for safety-sensitive jobs, but otherwise only via employee
consent.

Belgium Permissible only if relevant to their position, with employee consent, and with advance
written notice to the employee.

Finland Mandatory testing is allowed for safety-sensitive jobs before hire, but also after hire if
there is evidence of substance abuse.

Ireland Testing can be part of worker contracts, but there are no legal mandates for mandatory
testing.

Italy Italy has the strictest workplace testing laws in Europe that allows mandatory testing

before and after hire.
Sources: Practical Law 2020; UK DHSC 2015; NEI 2020; EWDTS 2003.
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C.3 Asia-Pacific

Country Drug and Alcohol Testing Laws

Australia Testing is allowed only via contractual agreements but is usually required in contracts
for safety-sensitive jobs.

China There are no workplace testing laws but public drug raids are conducted during which
property can be searched and suspects can be detained for mandatory drug testing.
There are severe penalties if drugs are detected, even if the drugs were consumed in a
different country.

India Testing can only be done via contractual agreement but only for safety-related jobs
before and during employment. Companies rarely tested employees in the past, but
testing is rapidly increasing (1 in 10 companies) because drug abuse has become
rampant with an estimated 10 million addicts.

Japan Testing is allowed before and during employment. Japan has the harshest drug laws of

South Korea

Russia

Taiwan

any advanced democracy that include imprisonments up to 5 years for marijuana, 10
years for stimulants, and 7 years for opiates, cocaine, and psychotropics.

Testing can be done via contractual agreements; however, there are strong anti-drug
laws similar to those in Japan.

Testing can only be done via contractual agreements.
Testing can be done via contractual agreement. Mandatory testing is only allowed for

jobs where drugs are encountered such as the police. Health checks are required for all
new employees, but do not allow drug or alcohol testing.

Sources: Practical Law 2020; NEI 2020; Meng 2013; Srivastava 2017; Trehan 2018; Koto et al. 2020.
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