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Chapter 19

Alcohol Testing in the Workplace
by Kurt M. Dubowski and Yale H. Caplan

Introduction

Efforts to prevent alcohol'-related problems in the workplace have a long history
in the United States. Testing of workers and job applicants for alcohol has more
recently been adopted as a tool for the recognition and reduction of alcohol-re-
lated problems in the workplace. It has been estimated that one in every ten
persons in the United States has an “alcohol problem” (U. S. Department of La-
bor. 1990). and the total direct and indirect economic costs of alcohol abuse were
estimated as $70.3 billion for 1985 (Eighth Special Report. 1993A). Problems of
such magnitude clearly affect the workplace as well as other components of so-
ciety. Further. under the impetus of several highly-publicized accidents and
incidents involving the operation of commercial transport aircraft. marine tank-
ers. railroad trains. and subway trains by persons allegedly under the influence
of alcohol. the Congress in 1991 enacted the Omnibus Transportation Employee
Testing Act of 1991 (Public Law 102-143. 1991). In a preface to the Act. the
Congress stated seven findings. including these: 1. “alcohol abuse and illegal
drug use pose significant dangers 10 the safety and welfare of the Nation:™ 4.
“the use of alcohol and illegal drugs has been demonstrated to affect significantly
the performance of individuals. and has been proven to have been a critical fac-
tor in transportation accidents:” and 5. “the testing of uniformed personnel of the
Armed Forces has shown that the most effective deterrent to abuse of alcohol
and use of illegal drugs is increased testing. including random testing;” (Public
Law 102-143, 1991). The Act mandates testing for alcohol. under U. S. Depart-
ment of Transportation (DOT) regulations. of covered persons performing
safety-sensitive functions in aviation. railroading. commercial motor vehicle
operation, and mass transit operations. Under other existing federal statutory
authority, DOT's Research and Special Programs Administration, which regu-
lates pipeline and liquefied natural gas facilities and operations, and the U. S.
Coast Guard, which regulates commercial marine transport and recreational wa-
tercraft operation. also mandated workplace alcohol testing of covered workers
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in the transportation modalities they regulate. It thus came about that the great
majority of persons required to undergo alcohol testing in the workplace work in
transportation industries which fall under DoT jurisdiction.

Industries and Workplaces Affected by Alcohol

Because of the pharmacological action and effects of alcohol, covered in
detail elsewhere in this monograph (See Chapter 2), alcohol-induced impairment
of mental and physical capabilities and functions can adversely affect work per-
formance in most, if not all, industries and business activities (Eighth Special
Report 1994B). Some workplace activities obviously entail greater actual or po-
tential hazards than others, and involve substantial risks to the worker, the
workplace, and other parties if carried out by alcohol-impaired workers. In par-
ticular, the transportation workplace in all transport modalities entails basic safety
hazards which are increased by the effects of alcohol on workers performing
- pardcular safety-sensitive functions. The Department of Transportation in 1994
provided an estimate of the number of workers in safety-sensitive positions in
six of the transportation modalities it regulates. shown in Table 19-1 (U. S.
Department of Transportation. 1994). o

If applicants for safety-sensitive jobs in the DOT-regulated transportation in-
dustries are tested for alcohol. as federal law allows but does not require. the
number of persons subject to testing for alcohol is obviously greatly increased.

Many non-transportation industries and workplaces involve transport of per-
sons. goods. and materials as a core element. In others. transportation is absent
or only incidental to other activities and operations which are inherently hazard-
ous (e.g.. mining) or associated with potential risks (e.g.. energy production)
which are increased when alcohol is present in workers engaged in safety-sensi-
tive functions. Table -19-2 lists ten such non-transportation iiidustries and
workplaces which are affected by alcohol. Other commercial activities could be
appropriately added to those listed. e.g.. health care and medical services, and
communications.

Regulated and Nonregulated Testing for Alcohol

The universe of alcohol testing in the workplace is readily divided into gov-
- emmentally-regulated testing for alcohol. and non-regulated testing: i.c., testing
for alcohol - which is not required or controlled by law. Until recently. regulated
testing was mostly performed under federal mandates. However. an increasing
number of states have recently enacted laws which regulate the testing for alco-
hol and other drugs of workers within the state, under other than
federally-regulated testing schemes. In the professional sports arena, such
organizations as the National Football League and the National Basketball
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Table 19-1 - Commerclal Transportation Employees Subject to DoT-
Regulated Workplace Alcohol Testing

industry and DoT No. of Coversd Safety-Sensitive Employees
O/A Workers

Aviation (FAA) 340,000 Flight crew, attendants, & instructors; air traffic
: conirofiers; aircraft dispatchers; maintenancs,
screening & ground security coordinator

personnel
Commercial Motor 6,600,000 Drivers (commercia! vehicle driver’s license
Vehicle (FHWA) holders) .
Railroad (FRA) 80,000 Hours of Service Act employees: engine, train &
. signal services, dispatchers, operators

Mass Transit (FTA) 200,000 Vehicie operators, controflers, mechanics and
armed security personne!

Pipeline (RSPA) 120,000 Operations, maintenance & emergency response
personnel

Maritime (USCG) 120,000 Crewmermnbers operating a commercial vesse!

(The USCG has existing rules that require post-
accident aicoho! testing)

TOTAL 7,460,000

DoT Operating Administrations:
FAA Federal Aviation Administration
FHWA  Federa! Highway Administration
FRA Federa! Railroad Administration
FTA Federal Transit Administratior:
RSPA  Research and Special Programs Administration
USCG U.S. Coast Guard

Table 19-2 - Some Non-Transportation Industries and Workplace
: Affected by Alcohol

« Agricutture, forestry & fishing

» Construction & demcalition

« Energy production & distribution
s Manutacturing

s  Mining .
« Petroleumn production & refining
* Pipeline operations

+ Profassional sports

= Public sataty & security

* Warehousing & distribution
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Association control and regulate testing for alcohol and other abused drugs of
professional athletes in their respective franchise clubs. The current situation is
shown schematically in Figure 19-1. Some shifting among the several forms of
regulation of workplace alcohol testing can be anticipated as the whole system
matures and as the states further enlarge their oversight over workplace testing
for alcohol and other drugs which is not federally regulated. As is expectable,
the majority of testing m the workplace occurs under mandate of law. A much
smaller number of employers who are not mandated to do so by law carry out
alcohol testing on selected members of their work force under employer policies
reflecting the employment-at-will doctrine or labor agreements.

Workplace Alcohol Testing

[ Regulated by Law Not Regulated by Law
Regulated by ‘ Regulated by
Federa! AgcncisJ Industry Groups

Regulaied by the
Suates

Non-Regulated

Figure 18-1 Scheme for Regulated and Non-Regulated Workplace Tesung for Alcohol.

Some Legal Aspects of Alcohol Testing in the Workplace

The legal background of workplace alcohol testing includes the federal and state
regulatory environment. a substantial body of labor case law - mostly at the fed-
eral level - and a full array of policies imposed by employers or developed
through collective bargaining. Many but not all recent legal aspects of the more
fully developed system of workplace testing for drugs-of-abuse other-than-alco-
hol apply to the alcohol testing situation, e.g.. constitutional issues and
confidentiality and privacy considerations (Dubowski & Tuggle. 1990). Workers
fall into three major categories with respect to alcohol and drug testing: Govern-
ment employees, private-sector employees covered by union-negotiated or other
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contractual relationships, and private-sector employees in employment-at-will
settings. In the future, students and perhaps other classes of persons may be
merged into one of these categories, or form a separate group. Workers. students.
and others differ with respect to what constitutional, statute and administrative
laws apply to them. '

Traditionally, such constitutional nghts as those against unreasonable
searches and seizures, to due process of law. and to equal protection under the
laws have been held to be applicable only to actions of the federal government
and state governments. More recently. these constitutional issues have also been
raised concerning non-governmental workers in highly-regulated industries. es-
pecially those federally-regulated. such as the transportation industries. Two
constitutional issues which have been raised concerning testing for alcohol and
other drugs are search-and-seizure and due process. Several U. S. Supreme Court
decisions undergird the legality of testing for alcohol and other drugs in the law
enforcement and workplace settings. and have circumscribed such testing. In
1966. the High Court addressed the constitutional search-and seizure issue in
Schmerber vs. California (Schmerber. 1966). The Court decided that the'extrac-
tion of blood from an uncooperative driver under arrest on drinking-dnving
charges was a search-and-seizure under the Fourth Amendment.” but was rea-
sonable in the particular circumstances of that case. The doctrine and impact of
Schmerber have since been substantially extended since 1966. In Skinner vs.
Raihvay Labor Executives” Association (Skinner. 1989). the High Coun recog-
nized that collection of breath or urine should also be deemed a search. upheld
Federal Railroad Administration regulations governing drug and aicohol post-
accident and reasonable cause testing of covered railroad employees. and
concluded that issuance of a warrant or the existence of probable cause or indi-
vidualized suspicion is not a minimum essential requirement in establishing the
reasonableness of such a search under an administrative testing program. In a
companion case. National Treasury Employees Union vs. Von Raab. the Supreme
Court again upheld a urine drug testing program for certain federal customs of-
ficers. and ruled that neither probable cause. reasonable suspicion. nor a warrant
is required 1o collect body fluids under this kind of governmentally sponsored
drug-testing program. although such collection does constitute a search (Narional
Treasurv Emplovees Union. 1989). A 1993 U. S. District Court ruling affirmed
that suspicionless random testing of commercial motor vehicle operators for al-
cohol and controlled substances. as mandated by Section 5(b) of the Omnibus
Transportation Employee Testing Act of 1991, comports with the Fourth Amend-
ment of the U. S. Constitution and is not an unreasonable search-and-seizure
(Owner-Operator Independent Driver Association. 1993). Likewise. random
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breath-alcohol testing of transit system operating employees was upheld by a
federal appeals court (United Transportation Union, 1989).

Consistent with these court decisions, the alcohol testing mandated by Con-
gress under the Omnibus Transportation Employee Testing Act of 1991 is
constitutionally permissible, where the Congress determined that (1) there is a
need for properly administered alcohol testing to ensure that employees in trans-
portation industries are not adversely affected by alcohol while performing
safety-sensitive functions, and (2) that need outweighs the privacy interests of
these employees.

The Fifth Amendment and the Fourteenth Amendment of the U. S. Constitu-
tion guarantee that due process of law will be afforded to all persons subject to
the actions of the federal, state and local governments®. In recent years, there has
been a trend to extend due process guarantees to an ever-enlarging universe of
quasi-governmental and private actions and issues, especially those of an adverse
nature, including “academic due process,” disciplinary proceedings of member-
ship organizations. and employer-employee relations involving discharge, etc.
The extension of the due process guarantees to the nongovernmental arena has
usually been through case law, involving both substantive and procedural due
process. issues. An essential due process element in all of these situations is the
incorporation of adequate procedural safeguards into applicable policies and prac-
tices. In the context of workplace alcohol testing. those prime procedural
safeguards include (1) actions to assure the reliability and validity of the testing
process and its results. and (2) the opportunity for the tested person to challenge
a result and/or an adverse action based on a test result. A meaningful opportunity
to challenge a test result requires timely notice detailing the reasons for a pro-
posed adverse action. such as termination of employment. full access to all
relevant information about the testing process and its outcome in issue, and a
forum in which 1o contest the result. typically a timely hearing. Due process is-
sues have been raised mostly in workplace drug-testing rather than alcohol-testing
cases because of the much longer experience with the former. but the same legal
principles are applicable. Procedural due process challenges have been aimed at
both the testing process (Banks. 1982) and its aftermath, such as employee ter-
mination (Shoemaker, 1985). It has been stated in the drug testing context that
due process has been equated to “fundamental fairness™ (Kwong. 1988; Superin-
tendent, 1985), which generally involves a balancing of competing interests.

There is also a High Court decision on the reliability of forensic breath-alco-
hol analysis in traffic law enforcement. In California vs. Trombenta, the Supreme
Court in 1984 dismissed challenges to the reliability of breath-alcohol analysis
by means of automated infrared spectrometry, under the due process clause of
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the Fourteenth Amendment to the U. S. Constitution (California,1984). The Court
also held that “the Due Process Clause of the Fourteenth Amendment does not
require that law enforcement agencies preserve breath samples in order to intro-
duce breath-analysis tests at trial.” It, however, is relevant to workplace alcohol
testing that the High Court also acknowledged that “State courts and legislatures,
of course, remain free to adopt more rigorous safeguards governing the admissi-
bility of scientific evidence than those imposed by the Federal Constitution,” and
further, and pertinently, stated that “Respondents could also have protected them-
selves from erroneous on-the-scene testing by electing to submit to urine or blood
tests...” (California, 1984). The federal workplace alcohol testing regulations in
effect at the time of publication of this monograph do nor allow tested subjects
to choose those tests as either alternatives or in addition to employer-performed
alcohol testing. Other constitutional issues which have been raised in federal and
state courts in connection with workplace drug testing are equal protection and
privacy (Farmer, 1987). Space limitations and the complexity of these issues
prevent their discussion here. A comprehensive body of literature does exist on
these matters. e.g., (Cornish. 1988). Employers-planning to carry out workplace
alcohol testing need and should be guided by appropriate legal advice on these
and related 1ssues. '

The Regulatory Environment

The primary regulatory control of alcoho! testing in the workplace is by fed-
eral agencies. Federal regulations universally preempt and supersede state laws
and regulations except for those concerning traffic law enforcement. In addition.
more than one-half of the states have enacted laws providing for state regulation
of workplace alcohol (and drug) testing in circumstances other than those sub-
ject to federal control. Lastly. rudimentary regulation of alcohol (and-drug) testing
exists in some specialized workplaces. e.g.. professional sports under the aegis
of the respective sports leagues or associations. Generally. information about the
latter is not public, while the federal and state regulated testing regulations are.
. of course, fully disclosed and widely publicized. Table 19-3 lists programs for
workplace alcohol control and alcohol testing established by several federal agen-
cies, with the respective primary regulatory reference in the Code of Federal
Regulations (CFR). The provisions of CFR have the force of federal law and
generally supersede any conflicting state laws or regulations. The federal agen-
cies listed in Table 19-3, and others, have in aggregate promulgated hundreds of
regulations pertaining to control of alcohol use and abuse and workplace alcohol
testing of those members of the federal workplace and employees of federally-
regulated industries who perform safety-sensitive functions. Because of their
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Table 19-3 - Some Federally-Regulated Workplace Alcohol Control and
Testing Programs

Agency . Regulatory Refersnce®

National Aeronautics & Space Administration 14 CFR Part 1272

Nulear Regulatory Commission 10 CFR Parts 2 and 26

U. S. Department of Energy : - 10 CFR Part 707

U. S. Department of Transportation 49 CFR Part 40
Federal Aviation Administration - 14 CFR Parts 61,121,135 et al.
Federal Highway Administration 49 CFR.Part 382, et al.
Federal Railroad Administration _ 49 CFR Part 219
Federal Transit Administration 49 CFR Part 654
Research & Special Programs Administration 48 CFR Part 183
U. 8. Coast Guard 33 CFR Part 95

' 46 CFR Parts 4,16.et al.

CFR = Code of Federal Regulations

volume and the frequent revisions in these rules. it is impracticable to enumerate
and discuss them in this chapter. :

The alcohol misuse prevention testing rules of the several federal agencies
are based on universal public safety considerations and the general safety au-
thonty of the individual agencies. In addition. the Omnibus Transportation
" Employee Testing Act of 1991 (P.L. 102-143. Title V) is a direct federal statu-
tory mandate for alcohol testing in the aviation. motor carrier. rail. and mass
transit industries. Employees and employers in some industries are subject to
mult-agency coverage of alcohol misuse and testing regulations: possibly with
different definitions of such terms as accident. covered employee. and safety-
sensitive function. Most federal agency programs are deterrent-oriented with
minor fitness-for-duty components. In contrast, the drug and alcohol control pro-
grams of the Nuclear Regulatory Commission are primarily fitness-for-duty
programs and are so titled. with a minor deterent component. The NRC's ratio-
nale for its fitness-for-duty program was set forth as follows in its final rule
adoption (Nuclear Regulatory Commission. 1989): *“The general objective of this
program is to provide reasonable assurance that nuclear power plant personnel
are reliable, rustworthy. and not under the influence of any substance. legal or
illegal, or mentally or physically impaired from any cause, which in a way ad-
versely affects their ability to safely and competently perform their duties. A
fitness-for-duty program developed under the requirements of this rule is intended
to create an environment which is free of drugs and the effects of such
substances.” '
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The Americans with Disabilities Act of 1990 (ADA) is frequently cited as
imposing limitations on adverse employer actions taken against certain workers
who yield tests positive for alcohol or other drugs (Public Law 101-136, 1990).
The Congress declared that among the purposes of the ADA are : (1) "o provide
a clear and comprehensive national mandate for the elimination of discrimina-
tion against individuals with disabilities:” and (2) “to provide clear, strong.
consistent. enforceable standards addressing discrimination against individuals
with disabilities.” Various provisions of Title I of the ADA relate to workplace
alcohol and drug testing. The ADA broadly prohibits discrimination by any cov-
ered entity (employer) against a qualified individual with a disability. Court
decisions interpreting Section 504 of the Rehabilitation Act of 1973. with which
ADA employment provisions are intended to be consistent, have established that
alcoholism can be a disability which may call for the reasonable accommodation
required by ADA, unless providing that reasonable accommodation creates an
undue hardship. The ADA specifically authorizes covered entities to comply with
workplace standards of the Department of Defense. the Nuclear Regulatory Com-
mission. and the Department of Transportation relating to alcohol control and
alcohol testing of employees. The ADA. however. also prohibits covered entities
from conducting a medical examination or making disability-targeted inquines
until after an offer of employment has been made 1o a job applicant. and subject
1o certain additional restrictions. It is presently apparently unsettled whether such
alcohol testing of job applicants. which is not required by DOT regulations. con-
stitutes a medical examination or inquiry under ADA.

In addition to the federal laws and regulations addressed above. there are
many state regulations. typically administered by the State Department of Health.
which mirror the federal regulations in many. but not all respects:-Because of the
preemptive provisions of the Omnibus Transportation Employee Testing Act of
1991 and other federal laws and agency regulations. state laws and regulations
only affect alcohol and drug testing which is not federally regulated and 1s car-
ried out within a given state by entities of that state and its political subdivisions
or by private sector employers within the state. Law enforcement applications of
alcohol and drug testing are typically excluded. In workplaces or with respect 10
workers not covered by federal or state laws and regulations. alcohol testing may
be. and is. carried out under employer policies which may. in some circumstances.
be subject to labor agreements. Such private sector testing. like regulated testing.
is also subject to applicable federal laws and regulations. such as the ADA. which
impinge on alcohol and drug control and testing programs.
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Features of Alcohol Testing in the Workplace

From the overwhelming amount of information about the effects of alcohol and
about alcohol abuse and misuse in the workplace and elsewhere (Eighth Special
Report, 1994B; Forney, 1987; The Existing Safety Problem, 1994; Pawlowski,
1992; U. S. Department of Labor, 1991), some principles and various recom-
mended policies and practices emerge. Those discussed in this section of this
chapter apply generally to unregulated workplace testing for alcohol. They may
also be partly applicable to regulated alcohol testing situations; to the extent that
differences exist, the pertinent regulations will prevail and control.

The recommended overall general principle is simple: Workers should be
free of alcoholic influence at work. The various elements of workplace alcohol
control and testing programs are intended to bring about conformance with that
principle. In the implementation of the overall principle, three additional recom-
mendations predominate:

1) Workers should abstain from alcohol intake for 12 to 24 hours prior
to undertaking critical and safety-sensitive tasks
2) An appropriate program of alcohol testing should be implemented.
with on-site and off-site components
3) Breath-alcohol concentrations less than 0.01 g/210 L. and blood and
saliva-alcohol concentranons less than 0.01 g/dL should be deemed
alcohol free status.”

Specxal Features of Workplace Testing for Alcohol

During the past three decades. testing for commonly abused drugs other than
alcohol in the military environment and the civilian workplace has been widely
practiced and has become commonplace in many settings. In contrast. testing for
alcohol has been very widely performed in the United States in connection with
traffic law enforcement for more that fifty years; but has only recently been in-

troduced into the workplace as a tool for prevention and control of alcohol abuse.
' The special aspects of alcohol control and testing in the workplace include
these: Alcohol purchase, use and testing for aicohol are specially regulated by
the federal government and the states. Alcohol impairs work performance at all
measurable concentrations. The technology of alcohol-testing is highly advanced
and is well understood.

There are also several key differences between alcohol and other abused
drugs and between testing for alcohol and other commonly abused drugs. First
and foremost, alcohol is a licit drug and consumption of alcoholic beverages by
adults is lawful, with limited exceptions, such as while driving motor vehicles.
The mere presence of alcohol in the body and in body fluids, e.g., breath or
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saliva, does not imply a violation of law, as would be true for presence of Sched-
ule I controlled dangerous substances, the possession and use of which is an
illegal act. Alcohol in the body has a short half-life,’ meaning that its elimination
from the body is significantly faster than that of other commonly abused drugs,
i.e., measured in hours rather than days or weeks. This, in turn, affects the timing
of specimen collection for alcohol testing and militates for on-site testing. The
relationship between alcohol concentration in such body fluids as blood and
breath and alcoholic impairment is well-established. That relationship is, in fact,
much better understood and documented than is true for any other drug-of-abuse.
Various specific statutory and regulatory prohibitions exist for stated alcohol con-
centration thresholds; those pertaining to motor vehicle operation are the most
widely recognized and applied. Statutory and regulatory limitations on use of
alcohol typically address such issues as where, when. under what circumstances,
and by whom possession and/or consumption of alcoholic beverages is prohib-
ited or restricted: and typically also establish thresholds of alcohol concentrations
in human body fluids at and above which particular actions are interdicted or
become unlawful. Finally. in contrast to drug-use testing in urine specimens. re-
view and interpretation of testing results by a medical review officer (MRO) 1s
unnecessary and uncommon.

One additional. universal feature of alcohol testing in the workplace deserves
recognition. The majority of workplace alcohol testing is carried out under man-
date of law. Moreover. reliance upon workplace alcohol test results in disciplinary

_proceedings. formal challenge of some test resulis. and their involvement in ar-
bitration. litigation and other adversary proceedings are expectable and
predictable consequences of workplace alcohol testing: Therefore. alcohol test-
ing should be. and is. considered to be a forensic toxicology activity*: and should
be carried out with due consideration for that status and in accordance with all of
the applicable principles. procedures. and safeguards of forensic toxicology.

Purpose of Alcohol Testing in the Workplace

In regulated industries and workplaces such as transportation. testing for al-
cohol is mandated. and the principal reason for instituting and conducting an
alcohol-abuse control and testing program is to comply with the pertinent regu-
latory mandates. The regulations, of course. are typically justified as necessary
to minimize the risks of alcohol in the workplace and to deter inappropriate al-
cohol use by covered workers. _ '

There remain a number of industries and workplaces with inherent hazards
and increased risks, e.g., construction and mining, to which regulated workplace
alcohol testing is of only incidental and of limited applicability - usually in con-
pection with commercial motor vehicle operation. In these and other workplaces
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for which alcohol testing is not mandated, policy decisions to implement testing
are safety-based. The National Safety Council’s Committee on Alcohol and Other
Drugs in 1995 developed “A Model Program for the Control of Alcohol in the
Workplace™ (Committee, 1995). That document was developed chiefly to assist
employers and others required to establish alcohol testing programs in response
to the Omnibus Transportation Employee Testing Act of 1991 and its implement-
ing regulations, and suggests that the purpose of alcohol testing programs is “to
help prevent accidents and injuries resulting from the misuse of alcohol by em-
ployees who perform safety-sensitive functions in...industry...” That statement
succinctly summarizes the principal goal of alcohol testing programs in general.

There are, of course, other indications for workplace alcohol testing as a fact-
finding tool in accident investigation, determination of fitness-for-duty. and other
specified situations. as further discussed below.

Alcohol Testing Categories and Indications for Alcohol Testing

There are several classifications in use for testing categories. mostly derived
from the long experience in applying alconol testing to traffic law enforcement
and 1o a lesser extent from the current practices in drug-use testing. The simplest
classification is by resz class:

« Initial Test
+ Confirmatony Test

Initial tests. sometimes referred to as screening tests or preliminary tests. are
intended and useful primarily to establish whether the tested person is alcohol-
free or not. Alcohol-free status obviates the need for any further testing for
alcohol. Screening tests to be most practical must be simply and rapidly per-
formed with minimal training. They do not possess the necessary validity for
evidential use. Confirmatory tests are those performed with evidential-grade test-
ing devices or systems. afier an initial test has indicated the presence of alcohol
in the tested person. The results of the confirmatory test(s) are those relied upon
for such immediate safety-related personnel actions as removal from current
safety-sensitive duties. and for any subsequent disciplinary or other employment
consequences.

A more comprehensive scheme of classification is by testing categories.
shown in Table 19-4.

The testing categories are largely self-explanatory. DOT-regulated testing
lacks a requirement for applicant testing. but substitutes a “pre-employment”
testing requirement for employees newly hired for or transferred to safety-sensi-
tive duties before they first perform those duties. Reasonable suspicion and
reasonable cause testing are the workplace equivalent of the probable cause
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Table 19-4 - Workplace Alcohol Testing Categories

* Appiicant testing

+ Reasonable suspicion and reasonable cause testing
* Fitnes-for-duty testing -

« Post-accident testing

+ Retum-to-duty and follow-up testing

+« Random testing

required for a valid arrest on an alcohol-related traffic offense or other criminal
charge. In law enforcement situations, alcohol testing involves search-and sei-
zure incident to a lawful arrest, while the lesser probative value indication of
reasonable suspicion or reasonable cause suffices to initiate a workplace alcohol
test. The random testing category in principle encompasses on-duty testing of all

covered employees. It is usually represented as the key deterrent component of a
" workplace alcohol-misuse control program. Covered employees are subject to
unannounced random, patternless testing based purely on a nondiscniminatory
class characteristic. It is the only category of testing not triggered by or con-
ducted in response to another event. Random testing rates are prescribed by
industry for regulated testing and vary between 23% and 100% of the covered
work force annually. The various federal regulations provide for annual review
and adjustment of the industry’s random alcohol test rate. based on a performance
standard related to its random alcohol violation rate. The selection mechanism
for random testing must be by means of a scientifically valid. unbiased method
such as a computer-generated random number which is matched with employ -
ees” social security or employee identification numbers. The controliing principle
is that every covered employee must have an equal chance of being tested. It 1s
equally important for the deterrent effect that random tests be spread reasonably
throughout the year and not follow a predictable patiern. e.g.. always ona given
weekday. Typically. random testing is also by far the largest portion of a work:
place alcohol testing program. with the possible exception of universal applicant
testing.

Nonrandom tests are triggered by a particular event. Post-accident testing is
largely self-explanatory. but requires that the employer policy clearly define the
triggering accident event in such respects as fatalities. personal injury. property
damage of a particular kind or above a fixed dollar amount, connection of the
covered employee to the accident apart from later determination of causation.
time frames relative to occurrence or discovery of the accident, etc. In regulated
testing, these matters are fully covered in the pertinent regulations.
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Reasonable Suspicion Testing

This testing occasion is triggered when an employer, though the employer’s
agent such as a designated and qualified supervisor, has reasonable suspicion or
reasonable cause to believe that an employee has violated the employer’s alco-
hol abuse control policy, or violated the provisions of agency rules in regulated
testing environments. Commonly, that reasonable suspicion is grounded in the
employee’s behavior and appearance indicating alcohol misuse.-The determina-
tion of policy or rule violation must be contemporaneous with the conduct,
behavior or appearance involved, be based on specific articulable observation
and findings by a trained supervisor, and must occur during, or just preceding or
just after the safety sensitive function in issue. The usual determinants will be
. appearance, behavior, speech, performance, or alcohol beverage odor emanating
from the employee. The key is short-term, contemporaneous and articulable ob-
servations, rather than such secondary events often associated with chronic
substance abuse as a pattern of absenteeism. constant lateness. or abuse. of sick
leave. In this context, the term “articulable™ observations is derived from the case
law of evidence in criminal offenses and means observations and findings which
can be described with particulanty. They encompass but are not limited to the
indications that persons are under the influence of or impaired. or apparently
intoxicated by alcohol. Because these observations and conclusions are subjec-
tive, the reasonable suspicion or reasonable cause determination must be followed
by testing for alcohol as soon as possible. The behavior., appearance and resuits
of observation of a covered employvee which are considered to give rise to rea-
sonable suspicion testing should not per se be considered to be prohibited conduct
that triggers the full consequences of policy or rule violation. without confirma-
tion of alcohol misuse by a positive test result. The acute effects of alcohol. short
of obvious intoxication. which can be a guide to the triggering of reasonable
suspicion or reasonable cause alcohol testing may include slurred speech. dilated
pupils, neuromuscular incoordination. and sensory and perceptual alterations.

Diagnostic features of alcoholic intoxication have been developed by the
'American Psychiatric Association, as shown in Table 19-5 and in the following
excerpted description from the APA's Diagnostic and Statistical Manual of
Mental Disorders, DSM-IV™ (Diagnostic and Statistical Manual, 1994):

“...The essential feature of Alcohol Intoxication is the presence
of clinically significant maladaptive behavioral or psychologi-
cal changes (e.g., inappropriate sexual or aggressive behavior,
mood lability, impaired judgment, impaired social or occupa-
tional functioning) that develop during, or shortly after, the
ingestion of alcohol (Criteria A and B). These changes are
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accompanied by evidence of slurred speech, incoordination, un-
steady gait, nystagmus, impairment in attention or memory, or
stupor or coma (Criterion C). The symptoms must not be due to
a general medical condition and are not better accounted for by
another mental disorder (Criterion D)... The levels of incoordi-
nation can interfere with driving abilities and with performing
usual activities to the point of causing accidents. Evidence of
alcohol use can be obtained by smelling alcohol on the
individual’s breath, eliciting a history from the individual or
another observer, and, when needed, having the individual
undertake breath, blood, or urine toxicology analyses.”

';Table 19-5 - American Psychiatric Assoclation Diagnostic Criterla for
Alcohol Intoxication (Dlagnostic and Statistical Manual, 1994)

A. Recent ingestion of alcohol.

B. Clinically significant maladaptive behavioral or psychological changes (e.g.. inappropriate
sexual or aggressive behavior, mood lability, impaired judgment, impaired social or
occupational functioning) that developed during, or shortly after, alcohol ingestion.

.C. One (or more) of the following signs. developing during. or shortly after, atcoho! use:
(1) slurred speech
(2) incoordinaton
(3) unsteady gait
(4) nystagmus
{5) impairment in attention or memory
(6) stupor or coma .

D. The symptoms are not due to a general medical condition and are not better accounted

for by another mentatl disorder.

Testing Locations - On-Site versus Off-Site

The decision whether to conduct workplace alcohol testing at the employee s
work site location (“on-site™) or at another location (“‘off-site™) hinges on a vari-
ety of factors - economic. time-related, test volume and locations of work sites.
etc. Testing conducted under Nuclear Regulatory Commission or Department of
Transpontation regulations must generally be carried out on-site, except for post-
accident testing which may of necessity be performed on injured workers at a
hospital or similar health care facility. The purpose of the testing is also disposi-
tive. If the employer policy calls for alcohol-free status of designated employees
prior to commencing safety-sensitive functions, testing must generally by per-
formed on-site. In contrast, return-to-duty and follow-up testing could be carried
out off-site, say at a counselling clinic. Timely accessibility of test facilities will
also control where reasonable suspicion testing is to be done. Random testing
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must (in regulated testing) or should (in nonregulated testing) immediately pre-
cede or follow a normal work period or shift. In most situations that requirement
dictates on-site testing. On-site testing does not, however, require establishing
and maintaining a continuously-manned testing facility at every work site. Third-
party consortia or a multi-site employer such as an airline can provide mobile
equipment and personnel to operate a temporary testing activity at preselected
locations, chiefly for random testing which can be appropriately scheduled. On-
site testing can be limited to initial (screening) testing for alcolol if a suitably .
equipped and staffed facility is available within a short distance and time-frame -
to conduct confirmatory breath-alcohol testing on workers wha are escorted 1o -
the latter facility after an initially positive screening test result. In DOT-regulated -
testing, the confirmation test must be conducted within 30 minutes of the comple-
tion of the screening test (Department of Transportation, 1995A). In practice.
that limits the conduct of screening and confirmation tests at different sites to
~ those at prearranged nearby locations. While covered employers always remain
responsible for having the proper category of testing accomplished, they can
delegate the testing function to other qualified and authorized parties such as test-
ing consortia or third-party administrators by contract or similar arrangement:
that includes confirmatory testing. '

The foregoing considerations in workplace alcohol testing differ markedly
from the situation for federally regulated workplace urine drug testing. in which
on-site activities are typically limited to specimen collection and forwarding.
while most actual drug testing and all confirmatory testing is performed in
DHHS-centified laboratories.

. Alcohol Testing Regulated by the U. S. Department of
Transportation

Workplace alcohol testing regulated by the U. S. Department of Transportation
1s mandated by the Omnibus Transportation Employee Testing Act of 1991 (Pub-
lic Law 102-143. 1991) for cenain transportation modalities and is authorized
for others, e.g., commercial marine transportation, by other statutes or under the
general safety enforcement authority of the applicable DOT operating adminis-
tration, e. g., Coast Guard. The pertinent DOT regulations, policies and practices
are very comprehensive and have operating administration-specific features.
Because of those differences and the inevitable periodic revisions in the regula-
tions, the information in this section is necessarily restricted to DOT-wide
provisions. A comprehensive discussion of the background of the DOT regula-
tions and the basis for various DOT decisions on alternatives is contained in the
Federal Register issue of February 15, 1994.
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Prohibited Conduct

Performance of safety-sensitive functions by a covered employee in any DoT-
regulated entity is pro ibited: (1) When such person has an alcohol concentration®
of 0.04 or greater, as indicated by a breath-alcohol test. or temporarily when such
person has an alcohol concentration of 0.02 or greater but less than 0.04; (2)
while such person is using alcohol: and- (3) within 4 hours (8 hours for flight
crew-members) after using alcohol. In addition, refusal to submit to-testing for
alcohol and use of alcohol within 8 hours after involvement in an accident or
until tested, for employees required to be tested, are prohibited.

Regquired Alcohol Testing

Under the Act. as amended in 1995, in general the following categories of
alcohol testing are required: -

o Pre-durv - conducted before employees actually perform safety-
sensitive functions for the first time, or when other employees transfer
10 a safety-sensitive position. '

« Post-accident - conducted after involvement in accidents by employees
whose performance could have contributed to the accident.

« Reasonable suspicion - conducted when 2 trained supervisor abserves
behavior or appearance in dn emplovee which is characteristic of
alcohol misuse.

« Random - conducted on a random unannounced basis just before.
during. or just after performance of safety-sensitive functions.

« Return-io-durv and follow-up - conducted when an individual who has
violated the prohibited alcohol conduct standards returns to safety-
sensitive duties. Follow-up tests are unannounced and must be
conducted for at least 12 months after return to duty. and may be
enforced for up to 60 months thereafter.

There are differences in the application of the required testing conditions and
schedules among the several DOT operating administrations.

Features of Alcohol Testing under DOT Regulations

Testing for alcohol under the DOT regulations has the following common
features:

Alcohol is defined as “The intoxicating agent in beverage alcohol, ethyl al-
cohol or other low molecular weight alcohols including methyl or isopropyl
alcohol.” Alcohol concentration is defined as “The alcohol in a volume of breath
expressed in terms of grams of alcohol per 210 liters of breath as indicated by 2
breath test...” All alcohol testing is 1o be carried out on-site at the workplace,

L 2
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except in some post-accident situations. Breath and saliva are the only accept-
able specimens for initial “screening™ tests. “Screening™ and “confirmation” tests
are required in defined circumstances. Breath is the required and only acceptable
specimen for “confirmation” tests, with some exceptions for post-accident test-
ing. All testing for alcohol in breath or saliva must be carried out with testing
and associated devices appearing on NHTSA Conforming Products Lists
(NHTSA, 1994A, B; NHTSA, 1995; NHTSA, 1996). Screening tests on breath
or saliva must use breath or saliva-alcohol screening test devices appearing on
the NHTSA Conforming Products List, or be performed on breath with eviden-
tial breath testers (EBTs) appearing on the NHTSA Conforming Products List.
Confirmation tests must be carried out on breath and must use EBTs which are
(1) capable of providing a printed result in triplicate, (2) capable of assigning a
unique and sequential number to each completed test, and displaying same be-
fore the test, (3) capable of printing on each copy of the result the manufacturer’s
name for the device, the device serial number, the time of the test, the test num-
ber. and the test result, (4) able to distinguish alcohol from acetone at an alcohol
concentration of 0.02 g/210 L. and (5) capable of testing an air blank prior to
each collection of breath. and of performing an “external calibration check.”
Confirmation tests must be carried out within 30 minutes of the completion of a
screening test which yields an alcohol concentration of 0.02 or greater. A depri-
vation period of not less than 15 minutes must precede. and thereafter an air blank
vielding 0.00 g/210 L result must precede breath collection in a confirmation
test. Air blanks are not required before or after a screening test on breath. Testing
must be performed by a breath alcohol technician (BAT) who has successfully
completed a course of instruction equivalent to the DOT model course. as deter-
mined by NHTSA. and who has “demonstrated competence in the operation of
the-specific EBT(s)” which the BAT will use. Law enforcement officers who have
been certified by state or local governments to conduct breath-alcohol testing
with the EBT concerned are deemed by DOT to be qualified as BATs. Inability
of an employee to participate in or complete a breath-alcohol test requires subse-
quent evaluation by a physician, with stated consequences. There is no stipulated
role for a Medical Review Officer (MRO) in conducting alcohol testing or
interpreting alcohol test results.

Significance, Interpretation, and Consequences of Test Results

The significance, interpretation, and consequences of alcohol test results
under 49 CFR Part 40 are complex and vary somewhat among DoT operating
administrations and with the test category and situation. In general, alcohol test
results have the following significance and consequences with a bifurcated 0.02
and 0.04 alcohol concentration standard:
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A breath-alcohol concentration result (screening) less than 0.02
is considered a negative test, and no further testing is authorized.
A saliva result (screening) indicating an alcohol concentration
of less than 0.02 has the same significance. An alcohol concen-
tration result (screening) of 0.02 or greater on breath or saliva
must be followed by a “confirmation™ test on breath within 30
minutes of the completion of the screening test. A BrAC result
(confirmation) less than 0.02 g/210 L is considered a final nega-
tive test. A BrAC result (confirmation) of 0.02 g/210 L or greater
requires removal of the covered employee from a safety-sensi-
tive function. If the BrAC is 0.02 g/210 L or greater but less
.than 0.04 g/210 L, the employee is temporarily prohibited from
performing or continuing to perform a safety-sensitive function
until the next regularly scheduled duty period, but not less than
& hours after administration of the test (24 hours for those regu-
lated by FHWA), or until a retest yields a BrAC less than 0.02
2/210 L. A final, confirmed BrAC result of 0.04 g/210 L or
greater prohibits the employee from performing or continuing
to perform a safety-sensitive function. and subjects the emplovee .
to other spécified consequences. e.g.. mandatory referral 10 a
“substance abuse professional.” In the event that the screening
and confirmation tests yield different results. the confirmation
test result is deemed to be the final result. The rules have some-
what complex provisions for what constitutes or leads 10 an
invalid test. The following events. among others. give rise to
invalid tests: (1) The next “external calibration check™ of an EBT
vielding a result varying from the target value by more than “the
tolerance stated in the QAP.” In such an event. all test results of
0.02 2/210 L or greater obtained on the device since the last valid
“external calibration check™ are invalid. (2) Failure 1o observe
the minimum 15-minute deprivation period prior 1o a confirma-
tion test. (3) Failure to perform an air blank test prior to a
confirmation test. or an air blank test result greater than 0.00 g/
210 L prior to the breath collection. (4) Failure of the EBT to
print a confirmation test result. (5) Failure of the sequential test
number or the test result dlsplayed by the EBT to match the
printed output.

A schema summarnizing the foregoing DOT testing procedure and test result
consequences is shown in Figure 19-2.

Extrapolation of results is not permitted. Further and in contrast to the uni-
versal practice for breath-alcohol testing in traffic law enforcement, failure of an
employee to comply with the instructions of the breath alcohol technician (e.g.,
to refrain from smoking or ingesting any substance during the 15-minute obser-
vation/deprivation period prior to breath-alcohol testing) is not treated as a
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“refusal” to be tested with no test given. Instead, the test is given and the details
of the irregularity are annotated in the record.

Quality Assurance Aspects

Evidential breath-alcohol testing (EBT) devices used for either screening or
confirmation tests are subject to a quality assurance plan (QAP) developed by
the respective device manufacturer. The QAP for evidential breath-testing de-
vices must be submitted to and approved by NHTSA, and shall:- (1) Designate
method(s) for performing control tests termed “external calibration checks™ of
the instrument. using calibrating devices on the NHTSA Conforming Products
List of Calibrating Units for Breath-Alcohol Testers. (2) Specify the minimum
time intervals for control tests of the device. and the “tolerances on an external
calibration check within which the EBT is regarded to be in proper calibration.™
(3) Specify inspection. maintenance, and calibration requirements and intervals
for the EBT. Inspection. maintenance. and calibration of EBTs must be performed
by the device manufacturer or a “mainienance representative” certified by the
device manufacturer or by an appropriate state agency. Employers must ensure
compliance with the details of the QAP. must maintain certain QAP records for
2 vears and records of “external calibration checks™ for 5 vears. and store EBTs
in a “secure space™ when not in use. The term “external calibration check.” as
DoT regulanons use it. contemplates performance of a control test. such as analy -
sis of a vapor of known alcohol content produced by equilibration of air with an
ethanol solution of known «concentration at a fixed temperature (Dubowski &
Essary. 1992). or analysis of a gas-vapor mixture of known alcohol conient re-
leased from a compressed gas mixture of alcohol in an inert gas such as nitrogen.
adjusted for the ambient atmospheric pressure and the temperature of the sample
chamber. There are separate DOT requirements for quality assurance plans for
nonevidential screening devices for alcohol.

Statutory and Regulatory Changes in Transportation Workplace

Alcohol Testing

Enactment of the Omnibus Transportation Employee Testing Act of 1991 was
soon followed by lobbying by transport workers unions. industry organizations
and others seeking to repeal or modify various provisions of the Act. Debate over
the effectiveness and cost of alcohol testing of applicants for safety-sensitive duty
jobs (as distinct from employees) was particularly intense. The Department of
Transportation, as a consequence of litigation and its own policy questions on
the interpretation of the Act, never implemented applicant or preemployment
testing for alcohol by regulation. Subsequent legislation approved on November
28, 1995, P. L. 104-59, Section 342. Alcohol and Controlled Substances Testing.

——————— e
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finally clarified the situation. The Congress directed the Secretary of Transporta-
tion to promulgate regulations for alcohol testing which require the conduct of
reasonable suspicion, random, and post-acctdent testing for alcohol of mass trans-
portation employees responsible for safety-sensitive functions (as decided by the
Secretary) and which permir the conduct of preemployment testing of such per-
sons for alcohol at the employer’s option. P. L. 104-59 also requires the Secretary
of Transportation to promulgate comparable regulations for alcohol testing of
motor carrier and air carrier employees, and certain employees of the Federal
Aviation Administration. _

The stamtory language “preemployment testing of such employees™ seems
destined for further interpretation in the courts. It appears to contemplate con-
duct of tests for alcohol not on applicants but on persons hired to perform
safety-sensitive functions or transferred to such functions. prior to first perfor-
mance of covered functions. In any event. the principal policy difference between
" the 1991 Act and the 1995 Act is that preemployment testing for use of alcohol
(no longer for use of alcohol “in violation of law or Federal regulation™) is now
permitted at the option of the employer. but no longer required or controlled by
federal law or regulation.

There are also provisions in the federal DoT regulations for periodic changes
in the proportion of covered workers required to be randomly tested for alcohol
each year. in keeping with the prior year’s positive test rate. These random test
requirements are industry-specific.

Testing Technology and Practices

Analysis and Specimens
The principles underlyving the analysis for alcohol in breath and other speci-
~ mens are discussed in detail in other chapters in this book. These include such
considerations as duplicate testing. mouth alcohol. reporting units. and the appl-
cability of various specimens including breath. saliva. blood and urine. ,
The DOT regulated program focuses on the use of breath. Breath specimens
can be collected by non-invasive techniques, are representative of the dynamic
circulating blood and brain alcoliol concentrations, have been extensively uti-
lized by law enforcement in drinking driving arrests, and have been successfully
accepted and defended in the courts. Blood specimens require the services of a
qualified phlebotomist; hence adding cost and the stigina of venipuncture to test-
ing. In addition, blood testing is laboratory based and, therefore, would require
centified facilities. Further, the results would be delayed and not immediately
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available. The DOT program permits saliva as an alternative screenirig—only
specimen.

Urine specimens, on the other hand, are neither useful nor permitted for DOT
testing. Urine is a static specimen and as such is not representative of the blood
or breath. Proper collection would require collecting two sequential timed speci-
mens. In the presence of alcohol producing microorganisms and glucose, alcohol
can be produced in urine; hence, there could be both qualitative and quantitative
concerns when testing at the targeted 0.02 and 0.04 A/C. Additional discussion
on this topic is presented in Chapter 5.

Testing in the DOT ngram

Testing in the DOT Program is controlled by regulation as previously de-

scribed. Screening tests permit breath or saliva, while confirmatory tests require
" breath. DOT regulations provide the following documents which define the cri-
teria for evaluation and provide notice of acceptable products which meet the
established critenia:

1. a. Model Specifications for Evidential Breath Testing Devices
(NHTSA. 1993) |
b. Conforming Products List of Evidential Breath Testing Devices
(NHTSA. 1996)
2. a. Model Specifications for Screening Devices to Measure Alcohol
in Bodily Fluids (NHTSA. 1994A)
b. Conforming Products List of Screening Devices to Measure
Alcohol in Bodily Fluids (NHTSA. 1995)
3. a. Model Specifications for Calibrating Units for Breath..Alcohol
Testers (NHTSA. 1994B)
b. Conforming Products List of Calibrating Unit for Breath Testers
(NHTSA. 1994B)

These notices have been published in the Federal Register over the years to
identify equipment approved for law enforcement DWI programs. Such programs
were traditionally focused on 0.08 A/C and above as needed to sustain DWI

_charges. Recent emphasis in the police arena for youthful offenders targeted at
0.02 A/C and commercial driver offenses focused at 0.04 A/C coupled with the
needs of the new DOT workplace program has promulgated a re-evaluation of
all specifications and resulted in updating and republication of all documents and
lists since 1993.



462 Medicolegal Aspects of Alcohol

Screening Tests

Screening tests serve as initial tests; hence, are not preceded by a blank test
and may be conducted on single use or multiple use breath or saliva devices
meeting the model specifications. Since these tests are not designed to provide
quantitative results, the model specifications require only that they can discrimi-
nate a negative based on 40 tests conducted at a 0.008 A/C and a positive based
on 40 tests at 2 0.032 concentration (NHTSA. 1994A). The available saliva tests
utilize an enzyme assay technology while the non-evidentiary breath devices are
based on fuel cell technology.

Table 19-6 provides a list of approved products as of August 1995 as listed
on the Conforming Products List of Screening Devices to Measure Alcohol in
Bodily Fluids (NHTSA, 1996).

Table 19-6 - Alcoho! Screening Devices

AlcoCheck International, Hudsonville, M!
AlcoCheck 3000 DOT
AlcoScreen 3000
Chematics Inc.. North Webster. IN
AlcoScreen 02<SUP>TM
Guth Laboratones. Inc.. Harrisburg. PA
AlcoTector Mark X
Mark X AlcoChecker
Repco Marketing. inc., Ralexgh NC
AicoTec IIi v
Roche Diagnostics Systems. Branchburg. NJ
On Site Alcohio!
Sound Off. inc.. Hudsonville. Mi
Digitox DOT
AlcoScreen 1000
STC Diagnostics. Inc.. Bethiehem. PA
QED A150 Saliva Alcoho! Test

Evidentiary Tests

All evidentiary tests are confirmation tests which are preceded by a 15 minute
deprivation period and a blank reading. Breath test devices are required. The
revised model specifications include testing at new lower concentrations, 0.02,
0.04, 0.08 and 0.16 A/C as well as a test for the presence of acetone. Three tech-
nologies are employed: fuel cells, infrared spectrometry and gas chromatography.
These are described in detail in Chapter 8. Evidentiary Breath Testing. (EBT)
instruments as listed on the January, 1996 Conforming Products List of
Evidential Breath Testing Devices (NHTSA, 1996) are shown in Table 19-7.
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Table 19-7 - Evidentiary Breath Alcohol Devices

CMI, inc., Owensboro, KY
Intoxityzer 200, 200D, 300, 400, 1400
5000, 5000CD, 5000CD/FGS5, 5000 (CAL DOJ)
SO00VA, S-D2
Galls, Inc., Lexington, KY
Alcoho! Detection System - ADS 500
intoximeters :
Alcomonitor, Alcomonitor CC,-Alco-Sensor Bl
Alco-Sensor IV, RBT 1, RBT 1il-A, RBT IV, Intox EC-IR
Portable Intox EC-IR
Life-Loc, Inc., Wheat Ridge, CO
PBA 30008
Lion Laboratories
Alcoimeter, 300, 400
Intoxilyzer 200, 200D, 1400, S000CD/FGS
National Draeger, Inc.. Durango, CO
Alcotest 7110 MKIIl, 7410
Breathalyzer 7410. 7410-1!
National Patent Analytical Systems, Mansfield. OH
BAC DataMaster
BAC Verifier DataMaster
Sound-Off. Hudsonville. M!
AlcoData
U.S. Alcohol Testing. Inc./Protection Devices. Inc..
Rancho Cucamonga. CA
Alco-Analyzer 1000, 2000. 2100
Verax Systems. Inc.. Fairport. NY
BAC Verifier Datamaster

" Fuel cells are the most common and least expensive technology. They are
compact and portable. They are sensitive methyl and isopropyl alcohol to vary-
ing degrees in addition to responding to ethyl alcohol. Although accurate. they -
have seen limited use however. as evidentiary devices in the law enforcement
arena. Infrared instruments are generally larger. less portable and more expen-
sive than fuel cells. They use varying wavelengths or combinations of
wavelengths to enhance their specificity for ethyl alcohol. They have been the
primary instrument used by law enforcement in recent years: hence have been
subjected to extensive court review. Gas chromatography units are uniquely spe-
cific for ethyl alcohol and no other alcohols interfere. The instruments are notably
larger and the most complicated to operate, particularly requiring tanks of
compressed gases for operation.

All technologies and devices on the conforming products list (Table 19-7)
are approved and acceptable for DOT testing. Although there are differences in
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the technologies used, all are capable of making equivalent quantitative measure-
ments for ethyl alcohol and other low molecular weight alcohols in breath.
EBT devices can be compared by cost versus the intended use or need.
Screening-only devices (i.., those which conform to EBT model specifications
but do not meet other DOT documentation rules) are fuel cell-based and cost
approximately $500-$600. Fuel cell devices that meet confirmation documenta-
tion requirements are those interfaced to printers. These are lightweight and
portable and cost about $2,000. Their data acquisition and ransmission capabili- .
ties are generally limited. At the next level are the infrared devices which are
less portable and cost about $5,000-36,000. Most are readily linked to computer
" systems and have more extensive data capabilities for storing, transmitting and
handling information. Finally, the gas chromatographic (GC) devices are larger
and more expensive. generally about $6,000-$7,000. Each GC unit is provided
with a printer and PC-based computer system. The DOT form is printed by com-
puter on demand. In summary, instrument selection should be based on type and
location of use. space available. data handling needs. and volume of work. The
DOT program at its inception was designed with the idea that these instruments
would be used by employers at their work sites to conduct the required testing.
In actual practice. laboratories. third party organizations. individual consulting
services. and others are providing a substantial portion of the alcohol testing for
the industry. The evidentiary fuel cell printer combinations have emerged as the
dominant technology for DOT testing.

Calibrating Devices

All instruments require a means for calibration and quality control. This is
achieved in one of two ways: the breath alcohol simulator or the use of dry gases.
Model specifications and conforming products lists have been published
(NHTSA. 1994B). See Chapter 8 for further discussion. The wet bath simulators

are available from a number of manufacturers. In addition. two companies pro-
vide dry gas standards as follows:

Scott Specialty Gases/Scott Medical Products

Plumsteadville, PA

Model EBS Gaseous Ethanol Breath Standard
(Available in concentration ranges of 0.038-0.105 A/C with typical -
values near 0.04, 0.06, 0.08 and 0.10 A/C; Scotty XVII (17L) and

Scotty V (105L) one-way transportable cylinders and larger returnable
cylinders)
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AG Specialty Gas (Acetylene Gas Company)
St. Louis, MO
Fthanol Breath Alcohol Standard :
(Available in concentrations of 0.038, 0.040, and 0.100 BrAC)

These meet the model specifications as published and will appear on the
conforming products list expected in 1996. Until publication in the Federal Reg-
ister, they bave been granted an exemption and can be used for DOT testing.
Compressed gases are different from the wet bath simulators in that the gas con-
centrations must be adjusted for barometric pressure at the site of use.

Wet bath simulators utilize 500 mL of aqueous solutions of ethano! which
are available as certified ready to use solutions or can be made from certified
stock solutions by dilution using Class A volumetric pipettes and flasks.

Training Requirements

Breath Alcohol Technicians

. The Breath Alcohol Technician (BAT) is an individual trained to proficiency
in operating an EBT. Training is conducted according to the 6.5 hour BAT Model
Curriculum provided by DOT. This includes: Introduction and Overview: EBT
Methodology/Preparing for Testing: Conducting a Screening Test: Conducting a
Confirmation Test: Obstacles to Completing 2 Test: Disclosure of Information
and Record Keeping: and Proficiency. Cenified BATs must complete the BAT
Model Course or its approved equivalent. A Student Handbook and Instructor
Training Curriculum are available from DOT (Department of Transportation.
1994A. 1994B). The employer must document BAT training and- proficiency.
Additional training is required if the BAT performs EBT calibration checks and/
Sr maintenance. Specific instrument training varies according to the instrument
selected.

Screening Test Technicians .

The Screening Test Technician (STT) performs the screening functions only.
Training must be conducted in accordance with the DOT Model Course or its
equivalent (Department of Transportation, 1995B). Individuals who successfully
complete the model course or its equivalent may perform tests if they have been
deemed proficient and able to discern correctly the changes in the test which
produces positive or negative results. Training and proficiency must be
documented. Anyone meeting the requirements as a BAT may act as a STT.

Testing in the Nuclear Regulatory Commission Programs

The Nuclear Regulatory Commission (NRC) had instituted alcohol testing
prior to the DOT Program. Their regulations state:
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“Tests for alcohol must be administered by breath analysis using breath al-
cohol analysis devices meeting evidential standards described in Section 2.7
(O)(3) of Appendix A of the NRC Rules. A breath alcohol content indicating a
blood alcohol concentration of 0.04 percent or greater must be a positive test
result. The confirmatory test for alcohol shall be done with another breath mea-
surement instrument. Should the person demand further confirmation, the test
must be a gas chromatography analysis of blood.” (Code of Federal Regulations,
1989) '

There are some similarities and differences. Both DOT and NRC principally
use breath testing. DOT allows two tests on the same instrument while NRC re-
quires two tests on two different instruments (either of the same or alternate
technologies). NRC allows optional blood testing. It should be noted that breath
test devices used in NRC programs were evaluated prior to the recent DOT
induced Model Specifications and Conforming Product List updates.

Interpretation of Alcohol Test Results

In relation to alcohol testing in the workplace. an understanding of the acute ef-
fects of alcohol as reflected by the alcohol concentration of blood. breath or saliva
is necessary chiefly in three regards: 1) Establishing appropriate alcohol concen-
tration thresholds. at or above which specified work-related activities such as
performance of safety-sensitive functions are prohibited by the employer’s alco-
hol abuse prevention and control policy: 2) interpretation of alcohol test results
in reasonable cause or reasonable suspicion and post-accident testing: and 3)
‘assessment of fitness-for-duty. An alternative to promulgating one or more alco- -
hol concentration thresholds is a policy requiring covered employees to be
alcohol-free at work. Such “alcohol-free™ status can be definied in terms of
alcohol concentration as discussed below.

Interpretation of alcohol test results to workplace alcohol testing is addressed
in this chapter with special reference only to the exient necessary to supplement
the information found elsewhere in this monograph. The workplace is not unique
with respect to the significance of alcohol test results or the effects of alcohol on
impairment. In the simplest form of alcohol test result interpretation, a given
threshold, say zero alcohol concentration’(A/C) or any other A/C, constitutes the
dividing point between permissible and impermissible alcohol presence. A con-
firmed alcohol test result equal to or greater than that threshold, by itself, triggers
the prestipulated consequence, whether standing down from safety-sensitive du-
ties or other work-related outcome. In addition to thresholds established
specifically for a given workplace by govemmental regulation or by employer
policy, the normal per se thresholds and presumptive interpretations of federal,
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state. and local statutory prohibitions remain applicable and enforceable by po-
lice and prosecuting agencies and the courts. The most common examples are
the alcohol elements of motor vehicle offenses, e.g., operating a motor vehicle
under the influence of alcohol, or while impermissibly impaired by alcohol or by
the combined effects of alcohol and other drugs. There are also special work-
related stamtory prohibitions, such as that against operating a commercial motor
vehicle, as defined by federal law, when the driver has any demonstrable pres-
ence of alcohol in the body.

What constitutes “zero alcohol” in a worker is subject to several consider-
ations, including the purely. technical issue of what putative alcohol concentration
in breath or saliva, if any, could be obtained in a properly conducted alcohol
analysis on an alcohol-free subject. As reflected elsewhere in this monograph,
modern methods and techniques of breath or saliva-alcohol analysis uniformly
yield results of less than 0.01 A/C in alcohol-free subjects. We therefore propcsé
that a breath. blood. or saliva-alcoho!l concentration of less than 001 A/Cbe
considered as indication of alcohol-free state of the tested person at the time of
the test. This proposal is substantially consisient with positions of the National
Safety Council’s Committee on Alcohotl and Other Drugs and with the majority
recommendation of the Transportation Research Board's Commitiee.on Benefits
and Costs of Alternative Federal Blood Alcohol Concentration Standards for
Commercial Vehicle Operators. rendered in 1987 (Special Report 216. 1987).
Any alcohol concentration of 0.01 A/C or greater would. therefore. indicate the
presence of alcohol at the time of the test. An alcohol-free stats requirement
would appropriately apply only 1o a true “zero alcohol™ employer policy. enforced
for example on employees previously diverted to substance abuse evaluation and
treatment for documented alcohol abuse. upon their post-treatment rewm 10 duty
in a safety-sensitive functon. : =

The other extreme is represented by high aicohol concentrations such as those
corresponding 1o visible. gross alcoholic intoxication. Between these extremes
are intermediate alcohol concentration thresholds, the most common of which
are 0.02. 0.04, and 0.08 A/C.

Acute Effects of Alcohol

The central nervous system depressant effects of alcohol occur at any mea-
surable alcohol concentration; and the measured concentration is a valid correlate
of alcohol effects, including impairment of CNS and other body functions. Ex-
tensive reviews of the literature by Moskowitz and Robinson (Moskowitz &
Robinson, 1988), exploring the evidence of alcohol effects on reaction time,
wracking, concentrated attention, divided attention, performance, information pro-
cessing capabilities, visual function, perception, psychomotor performance, and
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driving performance led to the conclusion that impairment measured by those
parameters can occur at alcohol concentrations as low as 0.02 A/C: and has been
reported for most of these performance areas at alcohol concentrations between
0.01 and 0.02 A/C. A comprehensive survey of the literature reflecting post-1984
research on alcohol effects on human behavior and performance was carried out
by Holloway (Holloway, 1994). Among the workplace-relevant conclusions
reached in that review were that: 1) 70-80% of the studies reviewed report sig-
nificant effects for intoxication ratings and for controlled laboratory performance
at or below 0.04 alcohol concentration; 2) several task characteristics may influ-
ence the relative sensitivities of certain tasks to alcohol effects, including: task
complexity, multiple tasks, directed attention or concentration, performance feed-
back and contingent incentives; 3) several environmental factors or contextual
parameters may influence the sensitivity of one or more alcohol effects, includ-
ing time-of-day, phase of sleep-wake cycle, and social context. |

The NSC Committee on Alcohol and Other Drugs in 1971 took the position
that “a concentration of 80 milligrams of ethanol per 100 milliliters of whole
blood (0.08 per cent w/v) in any driver of a motor vehicle is indicative of impair-
ment in his driving performance™ (Committee, 1992). It follows from statistical
considerations applicable to any cumulative normal (Gaussian) distribution phe-
nomenon such as driving impairment at various alcohol concentrations that when
100% of the sample population is affected at 0.08 A/C, 50% of the same popula-
ton is affected at 0.04 A/C. In other words, reliable experimental evidence exists
that the driving ability of predictable portions of the population are demonstra-
bly impaired at alcohol concentrations less than 0.04 A/C. half are so affected at
0.04 A/C and all are impaired at 0.08 A/C. It is reasonable to apply the same
population impairment statistical approach to other-than-driving tasks in the
workplace which make comparable demands on cognition, signal processing.
decision-making, psychomotor functions, etc. In effect, that is what imposition
of the 0.02 and 0.04 A/C thresholds in the DoT and NRC regulations acknowl-
edges in banning performance of safety-sensitive functions at those alcohol
concentrations. :

Two other workplace related truisms about alcohol and impairment are: 1)
In any given individual, acute impairment increases with increasing alcohol con-
centration; and 2) the proportion of the population which is acutely impaired in
any given respect or to any given extent increases with increasing alcohol con-
 centration. Both of these truisms obviously have functional upper limits.
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Combined Effects of Alcohol and Other Drugs

Consideration of interactions between alcohol and other drugs becomes rel-
evant in several workplace-related situations. They include alcohol test results
which are markedly inconsistent with observed (impaired) behavior or perfor-
mance of the tested employee in reasonable cause or reasonable suspicion or
post-accident alcohol testing. Another example is the decision on what alcohol
concentration, if any other than zero, should be acceptable as a policy matter in
workers who are taking prescribed medications chronically, as for management
of diabetes or for seizure control. Clearly, some of these decisions involve
medical aspects as well as workplace-alcohol issues.

Alcohol has been demonstrated to interact with a great number and variety
of other drugs, both therapeutic substances and drugs-of-abuse. Such interactions
are so ubiquitous that alcohol probably manifests more combined effects with
other drugs than does any other single drug. The nature, extent and duration of
interaction depends upon the particular combination of drugs, and fluctuates
widely. The most common drug interactions are additive. others are synergistic. -
potentiating. and antagonistic. An additive effect indicates a summing of the in-
dividual effects of the two or more drugs in questioh. Synergistic effects are those
in which the combined effects of two or more drugs are greater than the sum of
- the individual effects if the drugs were given alone. Potentiation is now usually
considered as increasing the effect of a toxic substance acting simultaneously
with a nontoxic one. Antagonistic effects are those constituting mutual interfer-
ence of two or more drugs. thus canceling the respective effects partly or entirely.
Thus. the combined effects can produce increases in or diminutions of the nor-
mal individual effects or actions. including the productic;ri of toxicity. The
mechanisms of these various effects are complex and cannot be considered in
detail here. The interactions can be functional. chemical as in-vivo changes in
one or both of a drug combination. dispositional with respect to duration of ac-
tion and rate of elimination of the respective drugs. or receptor-based. in which
blockage occurs at a receptor site through competition of two or more drugs for
the same receptor-action site. A major concern about interaction of alcohol with
other drugs is for hazardous additive or synergistic effects with other drugs which
are psychoactive, particularly those which are also central nervous system de-
pressants, like alcohol. Prolongation of sedative or other adverse psychoactive
drug effects in the workplace is also a concern; the combination of alcohol and
diazepam is a prime example of such prolongation of drug action as well as
intensification of impairing effects.

Sources for information on interactions of alcohol with other drugs include
both classical references (Forney and Hughes, 1968; Hansten, 1989) and current
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compilations which are frequently upgraded (PDR Guide, 1996; Drug Interac-
tion Facts, 1996), as well as computerized listings. The combined actions can be
one-way or mutual; some drugs increase the subject’s sensitivity to alcohol, while
the effects of other drugs are enhanced or prolonged by alcohol. A widely used
reference on drug interactions lists 93 drugs and drug classes which have been
reported to interact with ethanol, from acetaminophen to warfarin (Drug Interac-
tion Facts, 1996). . '

Hangover Effects of Alcohol

Alcohol and some other drugs have after-effects which persist past the pe-
riod of actual presence of the parent drug or its metabolites in the body. With
alcohol, these residual effects include the “hangover” syndrome experienced,
typically, the morning after a bout of heavy drinking. Hangover has been vari-
ously characterized as subacute intoxication (Israel and Mardones, 1971), a very
mild form of alcohol withdrawal (Mendelson and Mello, 1985A).ora mini-with-
drawal syndrome (Mendelson and Mello. 1985B). The term usually refers 1o the
combination of headache, gastric discomfort. general malaise and mild anxiety.
However, there may be more severe post-alcoholic effects causing a wide span
of physical and physiological distress including fatigue. thirst, vertigo, nystag-
mus. and nausea in addition to the characteristic “pounding™ headache. The
syndrome was described more than 25 centuries ago in the Hindu medical litera-
ture (Leake and Silverman. 1966). It typically appears many hours after the peak
alcoho! concentration. often in the morning after an evening-long drinking epi-
sode. and is usually most severe when lirle or no alcohol is detectable in the
body. Fortunately. the condition is temporary. Modern studies-have demonstrated
that the hangover form of alcohol after-effects can and does impair critical task
performance. such as aircraft operation (Wise. 1992; Wolkenberg et al.. 1975:
Yesavage and Leirer. 1986). It is noteworthy that the pilots studied by Yesavage
and Leirer could not accurately judge their own degree of flight impairment on
the morning after ingesting the alcohol (Modell and Mountz. 1990).

In brief. hangover and other after-effects of overindulgence in alcohol con-
stitute a real and variably-extensive source of performance decrement and
impairment for critical work tasks. The situation was well summarized by Kelly
et al. in their seminal article: “The results of this investigation show that alcohol
in the dose used caused significant impairment and changes in a variety of physi-
ological variables not only during intoxication but also during the post-alcobol
stage” (Kelly et al., 1970). Alcohol test results by themselves, of course, afford
no information on the presence and intensity, or absence, of hangover and other
after-effects of alcohol.
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Abstention Period

Some federal anti-alcohol abuse regulations applying to railroading and avia-
tion impose mandatory preduty abstention periods, e.g., 4 or 8 hours during which
no alcohol intake is permitted. Even strict and faithful compliance with those
restrictions cannot assure alcohol-free status after moderate or greater alcohol
consumption, or guarantee that an alcohol concentration below the trigger thresh-
olds of 0.02 and 0.04 alcohol concentration will be reached in_every person in
that time-frame because of variability in alcohol uptake and elimination patterns
in the general population, in addition to beverage-related and drinking situation-
specific differences (Dubowski, 1976; Dubowski, 1985; O”Neill, Williams, and
Dubowski, 1983). Of the healthy adult male subjects studied by Dubowski, those
with the lowest alcohol elimination rate found would require more than 24 hours
to become alcohol-free after reaching a 0.15 g/210 L peak breath-alcohol con-
centration. while those with the highest experimentally determined rate would
require only about 6 hours (Dubowski, 1985). -

There are. however. some broadly applicable guidelines. Some rule-of-thumb
estimates can be derived from well established experimental data showing a mean
alcohol elimination from the body of about 100 mg per kilogram of body weight
per hour for men. For a typical healthy normal adult man weighing 68 kg (150
pounds). that corresponds to elimination of about the alcohol content of six
ounces of beer per hour - or the alcohol content of about one 12 ounce container
of beer in two hours. About four hours is typically needed in that situation to
become alcohol-free after consuming two 12-ounce portions of beer. six hours
for three 12-ounce portions, etc. if the beer is consumed in increments over a
reasonable time period rather than as rapidly as possible (Dubowski. 1976).
Elimination of alcohol from other sources than beer is mostly comparable for
equivalent total alcohol intake.

Clearly, the safest course is to abstain from alcohol intake entirely or for
longer than the minimally-mandated periods, if the objective is not to exceed
~ prohibited alcohol concentration thresholds. Over-the-counter disposable alco-
hol test devices for self-monitoring are available to assist in guidance 10
alcohol-free status. For workers subject to duty calls on short notice, avoidance
of alcohol intake for at least one day or so before any such on-call schedule
period is the most appropriate action.
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Endnotes
1. Theunmodiﬁedt:rmalcoholasusedinﬂ:isqhapwrmcansemanol

2. The Constitution of the United States, Fourth Amendment: “The right of the people to be

secure in their persons, houses, papers. and effects, against unreasonable searches and
seizures, shall not be violated...”

3. The Coustitution of the United States, Fifth Amendment: “...oor shall any person....be
deprived of life, liberty, or property, without due process of law...” :

The Constitution of the United States, Fourteenth Amendment: *...nor shall any State deprive
any person of life, Iiberty, or property, without due process of law..."

4. The time required for the alcobol concentration in a given body compartment (e.g., the
blood) to be reduced to one-half of the original peak value.

5. The American Board of Forensic Toxicology adopied the following positioh in November
1986: “It...is declared the policy of the American Board of Forensic Toxicology that drug
(substance)-use testing activities by means of laboratory examinations be considered as
encompassed within the scope of forensic toxicology when carried out under mandate of law.
or under equivalent circumstances.” .

6. Alcohol concentration as that term is used in DOT regulations means the aicohol in breath. in
/210 L. or the alcohol in blood. in g/100 mL.

7. Again for the purposes of this section of this chapter. alcohol concentration means g/210 L of
breath or g/dL of blood.
References
Banks vs. FAA. 687 F. 2d 92 (Sth Cir. 1982).
California vs. Trombena. 467 U. S. 479 (1984).
Code of Federal Regulations. Title 10. Part 26. 1989.

Commmittee on Alcohol and Other Drugs. Commitiee Handbook. Itasca. IL. National Safety
Council. 1992, p. 12

Commitiee on Alcohol and Other Drugs. A Model Program for the Contol of Alcohol in the
Workplace. Itasca, [L. National Safety Councii, 1995.

Cormish. C. M. Drugs and Alcohol in the Workplace. Testing and Privacy. Wilmette, IL.. Callaghan
& Co.. 1988.

Deparmment of Transportation. Breath Alcohol Handbook (BAT) Training, Sudent Handbook,
(July. 1994XA). '

Department of Transportation. Breath Alcohol Technician (BAT) Training, Instructor Training
Curriculum Quly, 1994XB).

Department of Transportation, Office of the Secretary: Procedures for Transportation Workplace
Drug and Alcohol Testing Programs: Procedures for Non-Evidential Alcohol Screening Devices,
60 Federal Register: 19675-681 (April 20, 1995XA).

Department of Transportation, Screening Test Technician Training (STT) Instructor Training
Curriculum, (April. 1995XB).



Alcohol Testing in the Workplace 473

Diagnostic and Statistical Manual of Mental Disorders. Fourth Edition. DSM-IV™. Washington.
D.C., American Psychiatric Association. 1994, pp 196-197.

Drug Interaction Facts. Ed. by D. S. Tatro. St. Louis, MO, Facts and Comparisons. 1996.

Dubowski, K. M. Human Pharmacokinetics of Ethanol. 1. Peak Blood Concentrations and
Elimination in Male and Female Subjects, Alcohol Technical Reports 5 (No. 4): 55-63 (1976).

Dubowski, K. M. Absorption, Distribution and Elimination of Alcohol Highway Safety Aspects,
J. Studies on Alcohol, Supplement No. 10:98-108, 1985.

Dubowski, K. M_, and Essary, N. A. Field Performance of Current Generation Breath-Alcohol
Simulators, J. Analyt. Toxicol. 16:325-327, 1992.

Dubowski, K. M., and Tuggle, R- S., III: Drug Use Testing in the Workplace: Law and Scxcnce
" Eau Claire, W1, PESI Legal Publishing, 1990.

Eighth Special Report to the U. S. Congress on Alcohol and Health from the Secretary of Health
and Human Services, September 1993. NIH Publication No. 94-3699. Rockville. MD, National
Institute on Alcohol Abuse and Alcoholism, 1994, p. 255. (A)

Eighth Special Report to the U. S. Congress on Alcohol and Health from the Secretary of Health
and Human Services. September 1993. NIH Publication No. 94-3699: “Effects of Alcohol on

Behavior and Safety.” Rockvilie, MD. National Institute on Alcoho! Abuse and Alcoholism.
1994, pp. 233-252. (B)

Farmer. L. M. Employee Privacy Rights vs. Business Needs - Drug Testing in the Workplace.
New England Law Rev. 22:413-451. 1987.

Forney. R. B. Alcohol - an Abused Drug. Clin. Chem. 33/11(B):82B-86B. 1987.

Forney. R. B.. and Hughes, F. W. Combined Effects of Alcoho! and Other Drugs. Springfield. IL.
Charles C Thomas. Publisher. 1968.

Hansten, P. D. Drug Interactions. Sixth ed. Philadelphia, Lea & Febiger. 1989,

Holloway. F. A. Low-Dose Alcohol Effects on Human Behavior and Performance: A Review of
Post-1984 Research. DOT/FAA/Aar-94/24. Washington, DC, U. S. Department of Transportation.
Federa! Aviation Administration. November 1994.

Israel, Y., and Mardones. J. Biological Basis of Alcoholism. New York, Wiley-Interscience.
1971.

Kelly, M., et al. Effects and After-Effects of Alcohol on Physiological and Psychological
Functions in Man - A Controlled Study. Blutalkohol 7:422-436, 1970.

* Kwong, T.C..etal. Critii:ai Issues in Urinalysis of Abused Substances: Report of the Substance-
Abuse Testing Committee, Clin. Chem. 34:605-632, 1988.

Leake, C. D., and Silverman, M. Alcoholic Beverages in Clinical Medicine. Chicago, Year Book
Medical Publishers, 1966.

Mendelson, J. H., and Mello, N. K, eds. The Diagnosis and Treatment of Alcoholism. 2nd ed.
New York, McGraw-Hill Book Co., 1985(A).

Mendelson, J. H., and Mello, N. K. Alcohol. Use and Abuse in America. Boston. Little, Brown
and Co., 1985(B).




474 Medicolegal Aspects of Aicohol

Modell. J. G.. and Mountz. J. M. Drinking and Flying - The Problem of Alcohol Use by Pilots.
New Engl. J. Med. 323:455-461. 1990. :

Moskowitz. H.. and Robinson. C. D. Effects of Low Doses of Alcohol on Driving-Related Skills:
A Review of the Evidence. DOT HS 807 280. Washington. National Highway Traffic Safety
Administration. July 1988.

National Highway Traffic Safety Administration: Highway Safety ngrams Model Specifications
for Devices to Measure Breath Alcohol,” 58 Federal Register 4870548710 (September 17,
1993). ’

National Highway Traffic Safety Administration: Highway Safety Programs; Model Specifications
for Screening Devices to Measure Aleohol in Bodily Fluids, 59 Federal Register 39382-39390,
(August 2, 1994)XA).

National Highway Traffic Safety Administration: Highway Safety Programs; Model Specifications
for Calibrating Units for Breath Alcohol Testers. 59 Federal Register 67377-67382 (December
29, 1994)X(B).

National Highway Traffic Safety Administration: Highway Safety Programs: Conforming
Products List of Screening Devices to Measure Alcohol in Bodily Fluids.” 60 Federal Register:
4221442215 (August 15, 1995).

National Highway Traffic Safety Administration: Highway Safety Programs:'Modcl Specifications
for Devices to Measure Breath Alcohol. 61 Federal Register: 3078-81 (January 30. 1996).

Narional Treasury Emploxees Union vs. Von Raab. 489 U. S. 656 (1989).

Nuclear Regulatory Commission: ~Fitness-for-Duty Programs.” 54 Fed. Reg. 24468-24508 (June
7. 1989;.

O"Neill. B.. Williams. A. F.. and Dubowski. K. M. Variability in Blood Alcohol Concentrations.
Imphications for Estimating Individual Results. J. Studies on Alcohol 44:222:230, 1983.

Owner-Operator Independent Driver Association. Inc. vs. Pefia. No. 93-1427. U. . District
Court for the District of Columbia (November 1. 1993).

Pawlowski. A. A. et al. Symposium on Life Transitions and Alcohol Consumption: Work-
. Related Issues. Alcoholism. Clin. & Exp. Research 16:145-205. 1992.

PDR Guide to Drug Imteractions. Side Effects. Indications. ed. by M. Mehia. Montvale. NJ.
Medical Economics Co.. 1996.

Public Law 101-136. Approved July 26. 1990.

Public Law 102-143. Title V. Approved October 28. 1991.

Schmerber vs. California. 384 U. S. 757 (1966).

Shoemaker vs. Handel. 619 F. Supp. 1089 (1985).

Skinner vs. Railway Labor Execurives' Association. 489 U. S. 602 (1989).

Special Report 216: Zero Alcohol and Other Options. Limits for Truck and Bus Drivers,
Washington, DC. Transportation Research Board. National Research Council. 1987, p. 154.

Superintendent vs. Hill, 105 S. Ct. 2768 (1985).



Alcohol Testing in the Workplace 475

United Transportation Union vs. Southeastern Pennsvlvania Transportation Authority. 884 F.2d
709 (1989).

U. S. Department of Labor. An Employer's Guide to Dealing with Substance Abuse. Washingion.
U. S. Government Printing Office. 1990.

U. S. Department of Labor. Office of the Assistant Sccrcrary for Policy: Workplace Alcohol and
Drug Abuse Training Program - Trainer's Guide. Washington, DC, U. S. Government Printing
Office, 1991.

U.S. Department of Transportation, The Existing Safety Problem. Limitation of Alcohol Use by
Transportation Workers. Notice.” 59 Fed. Reg. 7306-7309 (Feb. 15. 1994). -

U. S. Department of Transportation. Alcohol & Drug Rules - An Overview. Washington. u.s.
Dept. of Transportation. Feb. 1994, p. 3.

Wise. L. M. Residual Effects of Alcohol on Aircrew Performance, Safety Journal 10:28-31.
1992.

Wolkenberg. R. G.. et al. Delaved Effects of Acute Alcoholic Intoxication on Performance with
Reference 1o Work Safery. J. Safety Research 7:104-118. 1975.

Yesavage. J. A.. and Leirer. V. O.: Hangover Effects on Aircraft Pilots 14 Hours After Alcohol
Ingestion: A Preliminary Report. Am. J. Psychiatry 143:1546-1550. 1986.






