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MINUTES OF THE _HOUSE _ COMMITTEE ON FEDERAL AND TRS—
The meeting was called to order by Representative Ginger Barr a
Chairperson |
_1:35 %% /p.m. on February 6 19.90in room _526=-58  of the Capﬁoﬂ
All members were present except: E i
| Representatives Charlton - Excused Representatives Peterson
| Douville - Excused Schauf
King Sebelius

Committee staff present:
Mary Galligan, Kansas Department of Legislative Research
Lynne Holt, Kansas Department of Legislative Research
‘ Juel Bennewitz, Secretary to the Committee

Conferees appearing before the committee: .
Jeanne Kutzley, Assistant Attorney General, Consumer Protection Division
Darrell Montei, Legislative Assistant, Kansas Department of Wildlife and Parks (KDWP)
John Pinegar, Deputy Director, Kansas Bureau of Investigation (KBI)

HB 2690

| Jeanne Kutzley presented "clean-up" recommendations concerning the Charitable
Organizations and Solicitations Act requested by the Attorney General, Attachment No. 1.
At the chairman's request, Ms. Kutzley explained the purposes for the changes

to Section 1 and Section 2.

There were no opponents to the bill.
HB 2695
Darrell Montei explained the bill is a KDWP bill which would amend K.S.A. 21-4206

to permit the department to receive confiscated firearms for use in the Hunter
Education Program and training of law enforcement personnel, Attachment No. 2.

Committee discussion: .
1. KDWP officers are duly licensed to carry firearms (9 mm is standard issue)
as law enforcement officers.
2. KDWP has had occasion to seize firearms which are then turned over to the
court for dispostion.
3. The enforcement officers' firearms are issued by KDWP. One member requested
KDWP provide the brand name used. -

John Pinegar proposed a friendly amendment to the bill to include the KBI and
which would be administered by the KBI forensic laboratory, Attachment No. 3.

Committee discussion:

1. The KBI also confiscates weapons which are received from law enforcement
agencies throughout the state. The KBI forensic laboratory is the primary
crime laboratory in the state.

2. The KBI views the amendment as a cooperative effort with KDWP and would
have occasion to turn weapons over to KDWP as well as receive them from KDWP.

3. The KBI will accept or destruct weapons with a court order. It does not
receive a large number for its reference collection.

4. The agency does not sell guns.

5. Mr. Montei stated KDWP was informed of the amendment and had no objections.

There were no opponents to the bill.

Attachment No. 4 is a chart reflecting the number of Children in Need of Care
placements from initial date to closure for FY 1989.

Attachment No. 5 is a letter from Reverend Richard Taylor opposing HCR 5038 which
would permit casino gambling.

Unless specifically noted, the individual remarks recorded herein have not

been transcribed verbatim. Individual remarks as reported herein have not

been submitted to the individuals appearing before the committee for 1 2
editing or corrections. Page P S Of




CONTINUATION SHEET

MINUTES OF THE House COMMITTEE ON Federal and State Affairs ,

room __526-=8 Statehouse, at _1:35 ___ ¥##./p.m. on February 6 1990

Representative Wagnon moved to approve minutes of the January 18, 22, 23, 1990,
meetings, seconded by Representative Jenkins. The motion was adopted.

HB 2512

Representative Aylward moved to report the bill adversely, seconded by
Representative Jenkins. The motion was adopted.

SB 213

Representative Wagnon moved to adopt the amendment submitted by the Department of
Corrections and approved by Representative Henslev. Representative Sughrue
seconded the motion which was then adopted.

Representative Wagnon made a motion to report the bill favorably, as amended,
seconded by Representative Sughrue. The motion was adopted.

SB 296

Chairman Barr appointed a subcommittee to further study the merits of the bill.
Representative Jenking, Chairman
Representative Douville, Member
Representative Roy, Member

During the January 16, 1990, hearing of SB 296, conferee Jim Rumsey offered to
submit material regarding the effects of radio waves on breath alcohol testing
devices, Attachments No. 6, 6A, 6B & 6C. Chairman Barr announced copies of the
material would be provided to the subcommittee. Other copies may be obtained
from the committee secretary on request.

The meeting was adjourned at 2:04 p.m. The next meeting of the committee will
be February 8, 1990, 1:30 p.m. in Room 526-S.
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STATE OF KANSAS

OFFICE OF THE ATTORNEY GENERAL

2ND FLOOR, KANSAS JuDICIAL CENTER, TOPEKA 66612-1597

ROBERT T. STEPHAN

MAIN PHONE: (913) 296-2215
ATTORNEY GENERAL

C 3 :
TESTIMONY OF N ttcomin 2566206 !
ASSISTANT ATTORNEY GENERAIL D. JEANNE KUTZLEY
TO THE COMMITTEE ON FEDERAL AND STATE AFFAIRS
RE: H. B. 2690

February 6, 1990

Madam Chairman and Members of the Committee:

Attorney General Stephan offers this bill as clean up on the
Charitable Organizations & Solicitations Act enacted last vyear.
These changes are all the result of specific issues raised by
organizations and our office in the course of enforcement.

I will address the changes in the order of the bill.

SECTION 1. Clarifies some of the exempt organizations. We
received phone calls from some political groups. The present act is
not very clear. It was not the intent to include them originally.

Humane purposes was added because the "charitable purpose"
definition would have to be read very broadly to include these
organizations. The present language appears to apply to "persons"
only. Animal charities may not be included, therefore, might not
be regulated. There are several which solicit in Kansas.

New language was added to the definition of fund raiser. The
new definition includes some language from the National

Association of Attorneys General Model Act. At 1least one fund

HOUSE FEDERAL & STATE AFFAIRS Attachment No. 1 February 6, 1990
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raiser has +tried to raise the defense that they are not fund
raisers because they do not "handle" +h~ -ctnal funds raised.
This definition would clearly include them.

SECTION 2. Under the present act the bond runs to the

Secretary of State. In at least one instance where we collected
on the bond, we had some difficulties getting the bond money to
the damaged donors. This was because the Secretary of Stafe's
Office was not set up to pay this money out. If the payee were
the State of ZKansas, the bond money could be paid into the
Attorney General's Office and paid to consumers from there. We do
have this mechanism since we regularly pay out funds from
judgments on consumer cases.

SECTIONS 3 and 4. These changes will allow county and

district attorneys to prosecute cases. This was an apparent
oversight in the original legislation.

The present act does state in the civil penalties section
that county and district attorneys may sue for and collect
investigative fees and expenses and describes how civil penalties
collected by county and district attorneys are to be distributed.
However, the county and district attorneys are not mentioned in
the actual enforcement sections. This change would clear up that

issue.

SECTION 5. Originally, this section referred to the

Kansas Consumer Protection Act for the description of deceptive
and unconscionable acts. When the present act was passed, this
seemed easy enough. However, in reality only a few sections apply

to charitable organizations. Also, if an interpretation questions
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arose, the judge or jury might try to apply a consumer transaction
standard to a charities question. This change includes the
specific deceptive and unconscionable sections which apply to
charities.

Examples of deceptive acts: A humane organization solicits
using a project called "National Animal Protection Fund". The
project is not national in scope. The solicitations talk about
the animal shelter but do not mention that the group has endorsed
animal euthanasia (without any attempt at adoption). Two
organizations have used solicitations which 1look 1like confirm-
ations of pledges when no pledge was made by the person.

Examples of unconscionable acts: An elderly woman was called
repeatedly at her home. She was asked to give donations. When she
said her money was tied up in an annuity, the caller masqueraded
as her nephew when he called the annuity company and obtained
information on her annuity. Two callers then pressured her into
giving several thousand dollars. Many organizations mislead the
elderly with the solicitations about social security and health
issues.

New subsection (f) applies to groups which use a name which
sounds like a charitable organization but which is a for-profit
group. The phone sales pitches often sound 1like a charitable
solicitation., Missouri sued a similar group because the company
defined a handicapped worker as one with hay fever, hang nail or
pregnancy.

New subsections (g), (h) and (i) were added to clarify the

charitable purpose language. Many organizations claim big bucks
JaYe!
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on "public education". Some of them do not even state that as a
purpose on registration documents. For others, the education
consists of small blurbs on the back of envelopes or on
solicitations. One charity which was supposed to be dedicated to
educating the public on emergency medicine was involved in low
income housing projects. Even if the donor had asked for
financial statements and a statement of purpose before giving, the
donor would probably not have known the donation would go for that
use.

SECTION 6. This mirrors the Kansas Consumer Protection Act
venue section. It allows county and district attorneys to bring
actions in their own counties if solicitations were received in
counties other than Shawnee. This venue section may be implied,

but this makes it clear.

Again, Attorney General Stephan urges you to approve this

bill.

H.B. 2690




H.B. 2685
Testimony Provided to House Federal and State Affairs Committee

February 6, 1990
Prepared by Kansas Department of Wildlife and Parks

H.B. 2695 would amend K.S.A. 21-4206 to provide additional
firearms disposition authority to various law enforcement agencies.
Confiscated firearms, when no 1longer needed for evidentiary
purposes, may be returned by the court to the enforcement agency
seizing the firearm. The receiving enforcement agency shall either
3211 the firearms with proceeds used for law enforcement purposes

or trade the firearms for materials to be used for law enforcement.

H.B. 2695 would provide authority to law enforcement agencies
to donate confiscated firearms to the Departmént as another option.
Those agencies would retain the right to use whatever option they

deam appropriate.

These firearms will benefit the Department’s Hunter Education
program and the many volunteer instructors who are the backbone of
that program. Certain firearms would be of benefit to our animal
damage control efforts and will enhance training programs for our

law enforcement personnel.

The Department Supports H.B. 2695.

HOUSE FEDERAL & STATE AFFAIRS
Attachment No. 2
February 6, 1990
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KANSAS BUREAU OF INVESTIGATION

DIVISION OF THE OFFICE OF ATTORNEY GENERAL
STATE OF KANSAS
1620 TYLER
TOPEKA, KANSAS 66612-1837

JAMES G. MALSON
DIRECTOR

(913) 232-6000 ROBERT T. STEPHAN
ATTORNEY GENERAL

Proposed Amendment to

HOUSE BILL No. 2695

AN ACT concerning disposition of certain firearms forfeited to
law enforcement agencies; amending K.S.A. 21-4206 and repealing
the existing section.

Be it enacted by the Legislature of the State of Kansas:

Section 1. K.S.A. 21-4206 is hereby amended to read as
follows: 21-4206. (1) Upon conviction of a violation of
sections K.S.A. 21-4201, 21-4202 or 21-4204, and amendments
thereto, any weapon seized in connection therewith shall remain
in the custody of the trial court.

(1) Any stolen weapon so seized and detained, when no
longer needed for evidentiary purposes, shall be returned to
the person entitled to possession, if Kknown. All other
confiscated weapons when no longer needed for evidentiary
purposes, shall in the discretion of the trial court, be
destroyed, preserved as county property, forfeited to the law
enforcement agency seizing the weapon or sold and the proceeds
of such sale shall be paid to the state treasurer pursuant to
K.S.A. 20-2801, and amendments thereto. All weapons forfeited
to any law enforcement agency may be traded for materials for
use by such law enforcement agency or sold and the proceeds
thereof used for law enforcement purposes, or such agency may
donate any such weapons to the department of wildlife and
parks, or the Kansas Bureau of Investigation for law
enforcement, testing, comparison or destruction by the Kansas
Bureau of Investigation forensic laboratory.

Sec. 2. K.S.A. 21-4206 is hereby repealed.

Sec. 3. This act shall take effect and be in force from
and after its publication in the statute book.

*Language which is underlined is suggested by the KBI as an
amendment to the bill.
#005

HOUSE FEDERAL & STATE AFFAIRS
Attachment No. 3
February 6, 1990



KANSAS YOUTH SERVICES
CHILD TRACKING SYSTEM
Number of CINC Placements BY
Length of Time From Date of Initial
Custody to Time of Closure

FY-1989

Time in Custody

Number of
Placements

0-3

4-8

HOUSE FEDERAL & STATE AFFAIRS

Attachment No. &

February 6,

1990

0-1 Year 2-3 Years 4-6 Years 7-9 Years Molg $£ars TOTAL
1083 144 49 6 15 1297
334 118 86 22 15 575
23 19 14 7 3 66
8 6 10 4 2 30
1448 287 159 39 35 1968



Dear Member of the Kansas Legislature,

When voters approved state owned and operated lottery gambling in November of
1986, they did not know this included all forms of gambling. Should casino gambling
be permitted in Kansas without a vote of the people?

The House Federal & State Affairs Committee may introduce legislation outlawing
casino gambling in Kansas, but that changes nothing. Casino gambling could come at
any time with a simple majority vote of the legislature.

Concerned Kansans want constitutional freedom from casino gambling. They be-
lieve it is a very important issue and should require a vote of the people, not just
a vote of the legislature.

Because people did not understand what would happen if they voted YES, you will
spend most of the session dealing with problems caused by the reappraisal and c1ass1f1~
cation amendment.

Because people did not understand what would happen if they voted YES, here is
a way to deal with problems caused by the lottery gambling amendment.

1. Let HCR 5038 lay in committee and die a quiet, unmourned death.

2. If the legislature believes Kansas should be in the gambling business, approve
a constitutional amendment that would restrict money lottery ticket gamb11ng to what
is now being conducted.

If in the future the legislature wants state owned and operated casino gambling,

such an amendment could be approved and submitted to the electors for their approval
or rejection.

Voters back home now know that every lawmaker who votes YES for HCR 5038 is

vot1ng to permit the legislature to approve state owned and operated casino gambling
in Kansas , if current interpretations are correct.

Should casino gambling at a state resort near one of our fine lakes or a casino
gambling boat operated out of Leavenworth be permitted without a vote of the people?

Respectfully yours,

TSl _%fy&@m

HOUSE FEDERAL & STATE AFFAIRS
Attachment No. 5
February 6, 1990



(}1@ James E. Rumsey

Attorney at Law

1031 Vermont - P.O. Box 612
Lawrence. Kansas 66044
(913) 841-9950

January 19, 1990

Representative Ginger Barr
Chairperson of the House Federal
& State Affairs Committee

State Capitol
Topeka, Kansas 66612

RE: Senate Bill No. 296 Concerning Admissability
of Breath or Blood Test Results in DUI Cases

Dear Representative Barr:

Enclosed are three articles I have photocopied from the
CHAMP1ON magazine describing the effects of radio waves on breath
alcohol testing devices and other defects that can occur when doing
breath or blood alcohol testing. One of your Committee members was
very interested in seeing these articles. You will note there is
a page missing from one of the articles as there was an
advertisement on that page.

I hope you find these articles helpful.

Very truly yours,

7 D
oA # TL(&/&?L@«Wj/)

ames E. Rumsey

JER:xsh
Enclosures

HOUSE FEDERAL & STATE AFFAIRS
Attachment No. 6
February 6, 1990
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RFI Testing on
Breath Alcohol

Measuring Devices:

The NBS-NHTSA Cover-Up*

by James H. Kaster

A.INTRODUCTION—The Final Report

On May 24, 1983, the Final Report
was released.” The Federal Government,
through the National Bureau of Standards

James H. Kaster is a 1979 graduate of
Marquette University Law School in
Milwaukee, Wisconsin. He is a partner
with the law firm of Nichols, Kruger,
Starks & Carruthers in Minneapolis, Min-
nesota, where he practices principally in
the area of general criminal litigation,
He is also a conwriburing editor to the
Drinking/Driving Law Letter (Chandler
Publishing, Minneapolis, Minnesota ).

*The author gratefully acknowledges the valu-
able help of Mr. John A. Tarantino, Esq., of
Adler, Pollack and Sheehan, Providence, Rhode
Island, and Dr. James Feldman, Professor of
Electrical and Computer Engineering, North-
eastern University, Boston, Massachusetts.

8 the CHAMPION

(NBS), had conducted a testing project
on RFI, or radio frequency interference,
as it related to breath alcohol measuring
devices.

The results of these tests were eagerly
awaited by all parties involved in drunk
driving cases since the time Smith and
Wesson, manufacturer of the Breathalyzer,
revealed the RFI problem. In its Septem-
ber, 1982 “Customer Advisory,” (the
Advisory) Smith and Wesson sent shock
waves through the drunk driving enforce-
ment system, announcing that its Breath-
alyzer models 900 and 900A could render

erroneous readings because of electromag-

netic waves from such common devices

1. Limited Electromagnetic Interference Test
ing of Evidential Breath Testers, NHTSA
Techincal Report DOTHS-806-400 (May
1983), [hereinafter referred to as the “‘Fi-
nal Report”].

as police radios. The Smith and Wesson
Advisory was the first public notice that
the Breathalyzers 900 and 900A could
render erroneous readings from RFI1.2
The Advisory precipitated public concern
over the accuracy of all breath testing
equipment—whether manufactured by

2. Smith and Wesson notified its customers
in January of 1982 that its Breathalyzer
Model 1000 could be affected by RFI, but
proclaimed in the same notice that the
Models 900 and 900A are “not sensitive
to radio frequency interference.” Later, in
September of 1982, Smith and Wesson
issued its *“‘Customer Advisory,” which
stated that the 900 and 900A could be
affected by RFI. Drinking/Driving Law
Letter, Vol. 1, No. 20, October 8, 1982
(Chandler Publishing, Minneapolis, Minne-
sota). Subsequent independent testing ill-
ustrated that the 900 was not affected by
common levels of RFI, but that the 900A
was susceptible.

HOUSE FEDERAL & STATE AFFAIRS

Attachment No.
February 6,

6A
1990
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Smith and Wesson or other companies.3

NBS in Boulder, Colorado, under con-
tract with the National Highway Traffic
Safety Administration (NHTSA), was
charged with the responsibility of deter-
mining whether RFI could affect the
accuracy of all evidential breath testers
(EBT’s). The NBS tests were to consider
the Smith and Wesson Breathalyzer’s as
well as other brands of breath analyzers
on NHTSA’s list of qualified products
(QPL). The QPL is a list promulgated by
NHTSA of “qualified” breath analysis
products meeting minimum performance
standards. NHTSA stated initially that 28
EBT’s would be tested.4

Some time after completion of the
NBS testing, NHTSA released the *‘Final
Report.” To a great extent, the Final Re-
port on the NBS tests was consoling to

3. A memorandum dated 11/18/82 from
James Frank to T.E. Anderson within the
Department of Transportation indicates
that the National Highway Traffic Safety
Administration (NHTSA) was collecting
newspaper articles from around the coun-
try regarding RFI. Another memorandum
from Dr. James Frank to T.E. Anderson
dated 11/16/82 indicates NHTSA’s con-
cern regarding a Ms. Joan Molillo of ABC
News in New York contacting NHTSA
about the RFI problem. Finally, the FOIA
documents suggest that Mr. Fred Graham
from CBS News also inquired about the
RFI problem, and sought access to the test
data from Boulder, Colorado. All of these
inquiries were apparently cause for great
concern within NHTSA and NBS.

4. The original description of work set out in
the NHTSA-NBS contract, aptly placed
under the heading “*Work Description” in
the contract, calls for the contractor (NBS)
to perform electromagnetic interference
tests on all 28 devices on the qualified pro-
ducts list. U.S. Department of Transporta-
tion, National Highway Traffic Adminis-
tration, RFP/Contract Continuation Sheet
(undated), enclosed with June 10, 1982
letter from the National Bureau of Stan-
dards in Washington, D.C. to the U.S.
Departiment of Transportation, National
Highway Traffic Safety Administration.
Apparently because of malfunctions in
12 of the machines, or because they were
unavailable for testing for RI1 through
the manufacturer’s lack of complete coop-
eration, only 16 machines were eventually
tested. There is no full and complete ex-
planation regarding why 12 of the 28
machines were not tested. There has been
no disclosure of which machines were not
tested.

10 the CHAMPION

Postscript:

The States Response
to the RFI Problem

In October of 1983, the National Center for State Courts in Williamsburg,
Virginia (the Center), published a memorandum’ (the State Courts’ Report)
detailing its research on the effects of radio frequency interference (RFI) on
evidential breath testers (EBT’s), with particular emphasis on the Smith & Wesson
Breathalyzer Model 900A. The Center. through the Research and Information
Service, conducted a telephone survey (the Survey) encompassing 30 states. The
Survey was conducted from September 19 to October 5 of 1983. The states
were contacted based on their use of Smith & Wesson Breathalyzers as reported
by the National Highway Traffic Safety Administration (NHTSA) and on the
basis of both past and pending reports of RFI challenges. The following is a sum-
mary of the material gathered from the Survey.

USE OF SMITH AND WESSON BREATHALYZERS
AND TESTING FOR RADIO FREQUENCY INTERFERENCE?

a All data provided by Dr. Art Flores from a National Highway Traffic Safety Administra-
tion survey {(1980), uniess otherwise noted.

b MN = Testing procedure developed by Minnesota.
S/W = Procedure recommended by Smith and Wesson.
NHTSA = Procedure outlined by National Highway Traffic Safety Administration.
Mod. = Testing agency modified procedure noted.

¢ Supplementary information provided by state source.

d See text of memorandum for additional information explanation.

Predominant
Chemical Received Received
Breath Testing S/W NHTSA  Testing
State Instrument Advisory  Advisory Procedureb Comments
Alaska 900, 900A Yes Yes MN Intoximeter 3000
isnow predominant
instrument used¢
Arkansas 900, 900A, Yes Yes S/W
1000 NHTSA
Colorado 900, 900A,  Yes Yes Mod. Approximately ©
1000 S/wW years ago,

switched to use of
Intoxilyzers-d

1. National Center for State Courts Report Ref. No. RIS 83.112 (October 1983).
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the prosecution, and, for the same reason,
disconcerting to the defense. While admit-
ting that more than half the machines
tested could potentially be affected by
RFI, the Final Report called the effect
“minimal.” It characterized the problem
as “rare,” and easily rectified where a
problem existed. The report also noted
that since the laboratory tests were con-
ducted at the relatively high power level
of 10 volts per meter, it was, according to
the Final Report, “reasonable to assume
that the EBT's would be less susceptible
to EMI at lower field strengths than those
used in these tests.” Finally, the report
concluded that “it is unlikely that an
EBT would be operated at a location that
would contain laboratory instruments
that could potentially cause EM1.”

So much for RFI. The federal govern-
ment conducted RFI testing and con-
cluded that its effects were “minimal,”
reportedly affecting less than *“1” percent
of all machines in use.5 The tests were
conducted on 16 different machines under
controlled conditions at NBS’s well re-
garded Boulder laboratory. The results,
it would seem, had to be reliable.

B. QUESTIONS ABOUT
THE FINAL REPORT

On closer examination, it became ap-
parent that the Final Report itself left
something to be desired. The different
machines tested in Boulder were not iden-
tified by manufacturer; rather they were
identified only as machine “A, B, C,” etc.
It was impossible to determine, therefore,
which machines were “potentially” sus-
ceptible to RF1 and which were not.

The tests results themselves were also
difficult to interpret. Only the “average”
change from the presence of an electro-
magnetic field was reported. If, for exam-
ple, the presence of a field caused the
machine to yield a 10% higher result on
one test, and a 10% lower result on an-
other, the average of the two tests was zero
change: a perfect result. That machine,
according to reported data, would show
no interference due to electromagnetic
interference (EMI).6

5. Final Report at “Foreward,” p. 1, 2.

District of

Columbia 1000 Yes Yes Mod. S/W

Florida 900, 900A  No other information available

Hawaii 900 No other information available Switched to CMI
Intoxilyzer since
survey was con-

. ducted

Ilinois 1000 Yes Yes S/W

Indiana 900,900A  Yes Unknown Mod. S/W

MN¢

NHTSA®
Kentucky 900, 900A  Yes Yes Mod. S/W
Maryland 900, 900A Yes Yes S/wW

MN

NHTSA

Massachu- 900, 900A  Yes Yes S/wW

setts NHTSA

Michigan 900, 900A  Yes Yes MN

)

Minnesota 900, 900A Yes Yes MN Purchase of new
instruments
pending

Missouri 900 Yes Yes Mod. Alco-Analyzer Gas

S/wW Chromatograph
also in use®

Nevada 900A No other informtion S/W¢ State provided RFI

available information to
! local agencies for
action at their
discretion®’

New 900, 900A Yes Yes Mod. Predominant

Hampshire S/W instrument is new
Intoximeter 3000

New Jersey 900,900A  Yes Unknown Mod. S/W

NEW YORK

New York ,

City 900A Yes Yes S/w

Munici-

palities 900A Yes Yes Mod.S/W

State Police 900, 900A Yes Yes S/w

North .

Carolina 900A. 900  Yes Yes S/W

o the CHAMPION 11
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C. THE FREEDOM OF INFORMATION
ACT REQUEST

It was obvious that the data that served
as the empirical base for the report might
be more informative than the report itself.
From confidential sources, the law firm
of Nichols, Kruger, Starks & Carruthers,
Minneapolis,obtained information that the
preliminary data was significantly differ-
ent than the public position the agency
would take in its Final Report. As rumor
had it, a “preliminary report” was rejected
by NBS headquarters in Gaithersburg,
Maryland, as well as NHTSA. So different
was the preliminary report from the pro-
posed final report, as the story went, that
the NBS scientist in charge of the RFI
testing refused to sign the “‘edited” revis-
ions. On behalf of Chandler Publishing
Co., Inc. the law firm of Nichols, Kruger,
Starks & Carruthers, Minneapolis sought
to recover information from both NBS
and NHTSA regarding the RFI tests. That
Freedom of Information Act (FOIA) re-
quest was designed to determine the truth
of these rumors, and to obtain the RFI
test preliminary data. including the names
of the machines tested. It accomplished
that and much more.

The FOIA request sought:

1. Any and all notes, memoranda, pre-
liminary or final reports, or other pa-
pers relating to testing of any evidential
breath testers (EBT’s) for radio fre-
quency interference (RFI) or electro-
magnetic interference (EMI), which
testing was conducted in 1982 or in
1983 under the direction of the Na-
tional Bureau of Standards (NBS) or
the National Highway Traffic Safety
Administration (NHTSA), or both.

2. Any and all written correspondence
between the NBS, or any of its agents,

6.  The original data which served as the basis
for the final report contains specific in-
formation on how each machine tested
performed on each RFI test. See text ac-
companying FN. 15 infra.

7. Amended Freedom of Information request
dated May 20, 1983. The original FOIA
request was mailed out December 10, 1982,
On April 11, 1983, 4 lawsuit was filed in
United States District Court, District of
Minnesota, entitled Kaster vs. National Bu-
reau of Standards and National Highway
Traffic Safety Administration. (D.C. File
No. 3-83-456.)

12 the CHAMPION

North
Dakota

Ohio

Oklahoma

Pennsyl-
vania

Rhode
Island

South
Carolina

Texas

Utah

Virginia

Washington

West
Virginia

Wisconsin-

Wyoming

900, 900A

900, 900A
1000

900, 900A
900

900
2000¢

900A
900, 900A

900, 900A

900A
900. S500A

900. 1000
900. 1000

900, 900A

Yes

Yes

Yes

Yes

Yes

Mod.S/W

Mod.
NHTSA

None

No other information

No

Yes
Yes

Yes

Yes
Yes

Yes
Yes

Yes

No

Yes

Yes

No

Yes
Yes

Yes

Yes

Extensive testing
regimen developed
and conducted on
all units®-d

Some S/W 1000s in
use. S/W tested
some machines¢-d

S/w 900Asremoved
from service
1000s decertified,
state developed
additional guide-
lines¢-d

S/W

Mod. State developed

MN testing procedures;
Intoxilyzer 4011
only instrument
now in use®

S/we Switching to
Intoxilyzers®

Mod.S/W

S/wW Currently

Mod. considering pur-

MN chase of other
instruments®

Mod. S/W

S/w

NHTSA

S/W

Mod. NHTSA

It appears that none of the states surveyed followed the recommendations
made in the Adams Report? to rectify potential RFI problems. Rather, most
states merely used the procedures outlined in the Final Report3 or the criteria
set forth in Smith & Wesson's Customer Advisory (the Advisory)? for suggested

2. Preliminary Report of the National Bureau of Standards on the effects of radio frequen-
cy interference on evidential breath testers. .
3. Final Report of the National Burcau of Standards on the effects of radio frequency
interference on evidential breath testers.
4. Smith & Wesson Customer Advisory “Guidelines for Radio Frequency Interference
Testing” (September 10, 1982).
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and the NHTSA, or any of its agents,
regarding testing conducted in 1982 or
in 1983 under the direction of the
NBS or the NHTSA, or both.?

From the outset, however, it was ap-
parent that recovering the information
was not going to be easy. One of the ad-
ministrative appeals within NHTSA was
partially denied by a person whose title
was “Associate Administrator for Admin-
istration.” The position title alone indi-
cated that this was the quintessence of
Bureaucracy. The bureaucracy was oper-
ating like Newton’s rules of physics—
“things inert tend to stay inert.” The
bureaucracy would not give in easily.
Throughout the administrative appeals
process, none of the key documents
were released.

1. Who Conducted These RFI Tests
Anyway?

After exhaustion of administrative
remedies, an action was filed in Federal
District Court in Minneapolis against both
agencies. At the time the action was filed,
neither the supposed “preliminary report”
nor the identity of the machines tested
was disclosed. The pressures of litigation
eventually came to bear, however. Through
settlement efforts with the United States
Attorney's Office for the District of
Minnesota. the agencies released the
sought-after information.® Along with it.
other information was released which re-
vealed the incomplete nature of the Final
Report. The information released in the
FOIA action will be hereinafter collective-
ly referred to as the “FOIA documents.”
The FOIA documents revealed that Mr.
John Adams, original author of a “prelim-
inary report,” had in fact refused to sign
the edited version.® Adams’ preliminary
report went through two complete re-
visions. The first was done by NBS in
Gaithersburg. the second by NHTSA.
Adams’ name does not appear on either
report, and FOIA documents confirm

8. Along with stipulation for compromise
and settlement between the parties in
Kaster v. NBS. (D. Minn. File 3-83-456)
the defendant agencies agreed to pay the
plaintiff’s attorney’s fees.

9. Memorandum from Raymond A. Peck. Jr.
to the “Secretary™ within NHTSA duated
April 28, 1983.

RFI testing. The Advisory’s test protocol (the “Advisory Protocol”) focused on
“Background RF1.” ““Base station RFI” and “Mobile and Hand-held Transmitter
RFL”" The Advisory acknowledges that the purpose of the suggested tests is to
determine “‘possible interference by steady source radio frequency energy orig-
inating from such sources as AM-FM radio stations, TV broadcasts, military in-
stallations. etc.”® (Background RFI); to “determine possible interference by
radio frequency energy originating from base station transmitters”® (Base sta-
tion RFI): and finally, to determine possible interference by radio frequency
energy originating from mobile and hand-held transmitters.” (Mobile and hand-
held transmitter RFI).

The Advisory further acknowledges that if background RF energy exists in
the test environment, the normal movement of a person or persons in close
proximity to the Breathalyzer during the test “may produce reflections of the
radio frequency field.”® The Advisory suggests that “in order to simulate the
variations affecting the instrument under these conditions, the instrument is
tested in each of four positions.”® The Advisory Protocol does not subject the
Breathalyzer to specified RF sources; rather, it is a “hit or miss” testing method.
As such, its scientific reliability is both questionable and suspect. Moreover, the
Advisory Protocol differs substantially from the Adams Report and its recom-
mended on-site testing of RFL. Absent use of the near field probes recomimended
in the Adams Report, it is difficult, if not impossible to determine what RF
problems exist with particular EBT’s. where those devices are situated in the
law enforcement environment. The Advisory Protocol also fails to take into
account the problem with resonances'® referred to in the Adams Report. None
of the states included in the State Courts’ Report even mentions testing for
resonances.

Based on the testing recommendations made in the Adams Report, one can
conclude that the Advisory Protocol is an incomplete and perhaps inaccurate
testing method for RFI. Despite the apparent scientific problems with the Ad-
visory Protocol. states have tested and are continuing to test for RFI solely on
that basis. As a result. rather than substantiating the “rare” problem in EBTs,
the State Courts’ Report merely demonstrate that the Advisory Protocol fails
to detect RFI problems. '

The recommendations made in the Adams Report indicate that current test-
ing done by the states for RFI is inadequate, incomplete and possibly scientif-
ically unsound. If the states are going to test for RFI, in fairness to alleged drunk
drivers. a much more reliable method of testing must be used. The State Courts’
Report concludes by stating that *“[a]lthough defense attorneys repeatedly have
raised RFI as an issue at trial, states have generally defended such challenges suc-
cessfully through the presentation of expert testimony that explains the RFI
testing procedures.”™ (Emphasis added). The testing procedures outlined in the
Final Report and those advanced in the Advisory Protocol may not yield scien-
tifically acceptable results; each will. however, routinely win convictions.

Id at 4.

ld. at 7.

1d. at 12,

1d. at 4.

Id.

0. The Breathalyzer and its component parts represent a system of electromagnetically
resonant structures. As a resonant structure. the Breathalyzer stores energy and, there-
fore. at particular field strengths and frequencies the Breathalyzer will have a reaction
to electromagnetic interference.

11, Note 1 supra.
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that he refused to sign the first edited ver-
sion.10

Thus, the Final Report suffers from
the most ironic and basic of flaws. The
scientist in charge of testing, whose re-
search served as the report’s empirical
base, refused to claim it. The “Acknow-
ledgments™ portion of the Introduction
to the Final Report states merely: “The
experimental test program was developed
and laboratory tests were performed by
staff members of the NBS Electromag-
netic Fields Division.”"" Even more ironic
is the Final Report’s claim that “technical
assistance”™ was provided by Dr. Art Flores
of the Transportation Systems Center
(TSC). Flores himself has publicly ac-
knowledged his own lack of competence
in the RF] area;

Defense Counsel: Do you consider
yourself an expert in radio frequency
interference?

Dr. Art Flores: No

Defense Counsel: Electromagnetic in-
terference?

Dr. Art Flores: No.12

Without Adams support, the technical
expertise for the conclusions in the Final
Report presumably came from Flores,
Flores himself disclaimed expertise in the
relevant areas. The likely conclusion is
that the Final Report lacks the support
of a competent scientific expert.

2. The Revelations of the *“Adams
Report”

The preliminary report [hereinafter
“Adams Report™] was also released with
the FOIA documents. It was strikingly
different from the Final Report both in
style and in content. The stylistic differ-
ence is the first thing that catches the
eye. The Adams Report is eleven pages
long, simple in language and logic. The
final report is thirty-three pages, qual-
ified by confused and technical language.
The Adams Report contains no adjectives
like “minimal effect.” Nowhere in the

10. J1d.

11. Final Report at p. ii.

12, Trial testimony of Dr. Arthur Flores in
Heddan vs. Dirswager, 336 N.W.2d 54
(1983).
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Adams Report is there any language or
data which suggests that the RFI problem
should be taken lightly. Specific differ-
ences between the Adams Report and
other FOIA documents and the Final Re-
port will be discussed in more detail later.

D. THE PUBLIC IS GIVEN A “PRESS
RELEASE”

Along with the Final Report, NHTSA
mailed out a press release informing the
world of the results of its RFI testing. This
press release, like the Final Report, mini-
mized the RFI problem. Like the Adams
report, an earlier “draft”™ press release is
remarkably different from the final press
release.

On April 25, 1983, NBS in Gaithers-
burg. Maryland, through Mr. Marshall
Treado. submitted a draft press release to
NHTSA for “immediate release.”” The
draft press release was entitled:

NBS STUDY CONFIRMS
RADIO INTERFERENCE CAN
AFFECT BREATH ALCOHOL
TEST DEVICE READINGS

The draft press release continued: “Elec-
tromagnetic interference from police
radio transmitters can cause some breath
alcohol devices to give inaccurate readings,
according to a report prepared for the
National Highway Traffic Safety Admin-
istration by the Commerce Department’s
National Bureau of Standards.” The un-
released draft continues: [T]he errors
caused by radio frequency interference
probably represent potential problems
that could be encountered when (the
EBT’s are) subjected to similar conditions.”

The final edited version of the NHTSA
press release, dated May 24, 1983, took a
quite different approach. The released
press statement was captioned:

STUDIES SHOW POLICE
RADIO INTERFERENCE

WITH BREATH TEST DEVICES
CAN BE AVOIDED

The press release continued. ‘“Breath test
devices used by police in drunk driving
investigations are not significantly affected
by interference from police radio signals,
under proper operating conditions, the
National Highway Traffic Safety Admin-
istration (NHTSA) said today.™

There is no indication in any of the
documents that these two press releases
were based upon one piece of additional
or different information. Rather, they
represent different “interpretations” of
the same information; the NHTSA press
release taking a dramatically more pro-
prosecution approach.

E. THE FINAL REPORT vs,
THE PRELIMINARY DATA

1. Identifying the Machines

There are some other dramatic differ-
ences between the FOIA documents, in-
cluding the Adams Report and NHTSA’s
“Final Report.” First, the Final Report
used code names for the manufacturers’
machines. The FOIA documents revealed
the actual machines tested. The final
report contained the graphic summary of
the test results shown in Figure 1,13

Through the FOIA litigation, the iden-
tity of the sixteen machines by NBS was
disclosed. Those machines were identified
as follows:

Code

Letter Instrument

Alert J3AC
Breathalyzer 900A
Breathalyzer 900
Intoxilyzer 4011 AW
Intoxilyzer 4011 AS
Intoxilyzer 4011 AS-A
Intoxilyzer 4011 A
Intoxilyzer 4011 (Omicron)
Alco Senser 111
Intoximeter 3000
Intoxilyzer 4011 (CM)
Mark IV GC

Mark I1 GC
Breathalyzer 2000
Breathalyzer 1000
Alco Tester 500

TOZECART"T IOTMOO W >

Using the chart from the Final Report
and the code translation revealed in the
FOIA litigation, the test results can now
be openly interpreted. 14

13, Drinking/Driving Law Letter, Vol. 2, No.
17, p. 1, (Chandler Publishing, August 19,
1983).

14. I1d
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Unit 46 MHz 160 MHz 160 MHzV 460 MHz 850 MHz NOTES:
A 0 0 0 Sb 0 0 — The average reading of five alcohol
vapor samples in the presence of EM
B N N S 0 0 fields was within £5 percent of the
C 0 0 0 0 0 average of five readings without a field,
and a standard deviation was less than
D 0 0 0 0 0 0.0042.
E 0 0 0 0 0 77 Unit showed small but measurable
F 0 0 0 S 0 chaéxge in the a»ierage alcohol vapor
: reading or a smallincrease in the stan-
G 0 0 0 0 0 dard deviation of the reading in the
H 7 S NR NR 0 presence of EM fields. (0.0042 SD
1 0 0 0 0 0 0.008)
S The average reading of five alcohol
J 0 0 0 0 0 vapor samples in the presence of EM
K 27 NR NR NR NR fields differed from the average of five
L 0 S S S S readings without a field by more than
*5. percent or the unit showed large
M S S S 0 0 variability in measured alcohol con-
N 0 0 _ S S centration in the presence of EM
fields. (SD 0.008)
O NR NR - NR S NR— Unit ceased operation, blanked dis-
P S S S 0 S play. or gave an error flag in the pre-
sence of EM fields.
4 Measurements made at 40 MHz.
bMeasurements made at 410 MHz.
FIGURE 1.
FIGURE 2.
The FOIA documents also contain
Adams’ original data, which was summar- .
ized by computer printout. While too Gaithersburg Boulder
lengthy to summarize, the computer data
is more useful than the Final Report since A (Alert J3AC) Good 1 Good 460 Only
it contains data on how particular ma- B (Breathalyzer 900A) Bad 1 1 Bad 1
chines performed on individual tests, in- C  (Breathalyzer 900) Good Good
stead1é>f merely using averages of several D (Intoxilyzer 4011 AW)  Good Good
tests. E (Intoxilyzer 4011 AS)  Good Good
2. NBS Interprets the Test Results g gntoxgyzer 2311 QS-A) gad d gooj 460 only
ntoxilyzer 00 00
Another problem with the Final Report H (int ﬂyz 4011 ) Bad 1 1 Bad 1
is interpreting the code summaries of test n O_X yzer a a
results. Even with the paragraph summar- [Omicron] )
ies of the meaning of “NR” and *27” I (Alco Senser III) Good Good
from the Final Report, it is difficult to J (Intoximeter 3000) Good Good
determine their sign.ificance. Anothgr K (Intoxilyzer 4011 [CM]) Bad 1 1 Bad 1
Galthershurs contsims e oy e L (Mark IV GC) Bad 11 Bad 1
scriptions of the test results (see Figure 2). M (Mark I GC) Bad 1 1 Bad !
As far as interpreting test results, one N (Breathalyzer 2000) 1 1 B— %000 . 1
final difference should be noted between borderline
O  (Breathalyzer 1000) Bad 1 1 Bad B —1000 1
P (Alco Tester) Bad 1 1 Bad 1
15. The original data can be obtained by con-
tacting Chandler Publishing Company, P.O. 16 n=10 8 n= g6

Box 2153 Loop Station, Minneapolis, Min-
nesota 55402, telephone 612/338-8589.
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the Final Report and the Adams Report.
The Final Report states that since the test-
ing was conducted at 10 volts per meter,
it is logical to assume that the machines
would perform more accurately at lower
power levels. The Adams report takes a
contrary position. Adams states that:
“These results cannot be extrapolated to
predict how individual EBT’s would be
affected at other levels of field strengh
or at other frequencies.””

F. WHAT SHOULD BE DONE ABOUT
THIS RFI PROBLEM

To remedy this “rare” RFI problem,
the Final Report recommended that each
state test its EBT’s for RFI following a
videotape procedure sent by NHTSA to
each state’s Highway Safety Representa-
tive. NHTSA recommended that states
should conduct such tests, but were not
required to do so. This recommendation
is the only affirmative remedial step rec-
ommended by NHTSA inits Final Report.

There are many other ways to deal
with the problem—some more exhaustive
and scientifically acceptable than the
Final Report recommendation. Each will
be reviewed here.

1. Should the Qualified Products List
be Amended?

At the time the tests for RFI were un-
dertaken, a suggestion was made that the
QPL (Qualified Products List) would have
to be amended to adopt standards for RFI.
The QPL is a performance standard pub-
lished by NHTSA setting out minimum
acceptable performance levels for EBT's.
In fact, the contract under which the RFI
tests were conducted states: ‘“The most

16. The graphic description of the test results
from the text may in fact indicate that
NBS in Gaithersburg conducted its own
RF1 tests which illustrated that 10 of the
16 machines were susceptible to RFI,
not 9 of the 16 machines as indicated by
earlier testing. There is no other documen-
tary support in the FOIA Documents for
the existence of independent tests con-
ducted by NBS in Gaithersburg.

17. Effects of Electromagnetic Fields on Evi-
dential Breath Testers by John W. Adams,
Electromagnetic Fields Division, National
Bureau of Standards, Boulder. Colorado
(undated). [Hereinafter “The Adam’s Re-
port”], at 8.

16 the CHAMPION

recently amended QPL for evidential
breath test devices was published in the
Federal Register on March 23, 1982. It
now appears those existing standards may
need to be revised.”™ There is no sugges-
tion in the Final Report that there will be
any amendment of the qualified products
list in order to require standards for RFI
immunity.

2. Should a Modification Be Proposed?

There is continuing reference in the
FOIA documents to a proposed modifi-
cation of EBT’s which would make them
impregnable to common levels of RF. One
particular memorandum confirms that
the equipment “can be modified to reduce
or eliminate electromagnetic susceptibil-
ity.” That memorandum goes on to sug-
gest internal shielding indoor filters to
reduce EM (electro magnetic) susceptibil-
ity to an acceptable threshold. or as an
alternative. “internal fuses that would
alert the user that EMI (electro magnetic
interference) is occurring.”'® Another
proposed alternative would be to modify
the room in which the machine is located,
using shielding or other devices which
reflect RF.20

No recommendation for a proposed
modification can be found in the Final
Report. The Final Report says merely:
“It is unlikely that an EBT would be
operated at a location that would contain
laboratory instruments that could poten-
tially cause EMI1.”2

3. What RFI Tests Should be
Conducted by the States ?

The Adams Report makes very specific
recommendations for future efforts need-
ed by states and manufacturers to rectify
potential RFI. Tests, according to the
Adams Report, must be conducted to

18. U.S. Department of Transportation, Na-
tional Highway Traffic Administration,
RFP/Contract Continuation Sheet (un-
dated), enclosed with June 10, 1982 letter
from National Bureau of Standards in
Washington, D.C. to the U.S. Department
of Transportation, National Highway Traf-
fic Safety Administration.

19. Unidentified memorandum outlining “Ap-
proaches to Problem.”

20. I1d.

21. Final Report at 4.

determine: */(1) What field strength levels
(EM environment) exist around law en-
forcement agencies where EBT s are used.
(2) How can EBT's be tested to determine
whether they can operate in an EM environ-
ment around law enforcement agencies.”

The Adams Report makes the strong
suggestion that near field instrumentation
that utilize “'isotropic. broad band probes™
are commercially available and should be
obtained. The Adams Report says further:
“These should be evaluated to determine
if they are suitable and reliable for this
type of measurement environment. If one
or more are satisfactory, these could be
a useful tool for states or law enforcement
agencies to use in evaluating their opera-
tional sites and present EBT’s.”22

The Adams Report implies that on-site
testing of RFI, such as that recommended
by NHTSA in the Final Report. is not ef-
fective without near field probes. A probe
is a measuring device for determining
what level of RF problems exist in a cer-
tain law enforcement environment.

The FOIA documentation confirms
the agencies’ own doubts about the valid-
ity of on-site testing without the use of
near field probes. Without near field
probes, the documents reveal that one
“doesn’t know what field strength the
equipment is exposed t0.”’2® That same
document goes further and states that
“without proper near field probes” . . .
the tests are “probably not valid.””24

The Final Report recognizes the value
of near field instrumentation to determine
the exact level of EM fields. That report
states: “‘[NJear field probes are the key
to making accurate EMI measurements on
EBT’s. The probes have a broad band, iso-
tropic nonperturbing response. With this
instrumentation, it is possible to:

1. Measure the levels that characterize
the appropriate EM environment;

2. Set up test fields; or,

3. Detect resonances.”™25

Nevertheless, there is no recommenda-
tion in the Final Report that individual
states conduct testing using near field
probes.

{continued on page 30)

22. Adams Report at 8.
23. Unidentified handwritten notes.
24, Id.
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This month's column examines an in-
teresting analysis of the accuracy of the
breath alcohol test results. Dr. James
Woodford, an NACDL member. has ob-
tained good results both in the laboratory
and in the courtroom using a technique
known as the respiral breath test.

All breath alcohol testing devices are
calibrated to the standard breath factor
of 2100 to 1. This means that the breath
alcohol testing devices assume that each
person will have 2100 times as much alco-
hol in his blood as in his breath. There-
fore, the machines are factory calibrated
to multiply the breath reading by 2100 to
obtain a blood alcohol content, As most
DWI defense attorneys know, however,
an individual’s actual blood-breath ratio
can be far different than the 2100 to 1 cali-
brated into the machines. Actual ranges
in blood-breath ratios have been reported
from 1004 to | to 7289 to 1. See Frajola
and Tarantino, Defending Drinking Drivers,
Section 13, page 43 (James Publishing
1984) for a discussion of the blood-breath
deviations and reported blood-breath al-
cohol ratios.

To help in understanding the problem
in the 2100 to | ratio, Dr. Woodford has
differentiated between two type breathers:
“thick breathers” who exhale more alco-
hol and ““thin breathers” who exhale
less alcohol. The 2100 to 1 blood-breath
ratio is, therefore, a mathematical average
between the “thick breathers™ and “thin
breathers.” Since the 2100 to 1 ratio is
merely a mathematical average between
the ‘“‘thick breathers” and the “‘thin
breathers” and each breath testing ma-
chine, no matter who manufactures it,
is based on that average, if the Defen-
dant’s normal breath ratio is greater or
less than 2100 to 1, the blood breath
ratio must be adjusted accordingly. That
adjustment, which should take into
account the individual’'s blood-breath
ratio, will either raise or lower the final
readout from the breath alcohol testing
machine. According to Dr. Woodford, the
respiral breath test, which can be con-
ducted anytime, either before or after
the arrest, can determine whether the
Defendant is a “thick breather” or a “thin
breather” and can then adjust for that
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by John Tarantino

difference thereby eliminating the ma-
chine’s bias.

The respiral breath test is important in
interpreting breath test results. The origi-
nal breath alcohol analyzers consisted of

HE .IO PERCENT SOLUTIOIN

a breath sampling chamber which was
fitted with an alcohol detector. The prob-
lem with these early breath analyzers was
that the data obtained were o unreli-
able because the alcohol detectors could
not differentiate between the thick and
thin alcohol breathers. According to Dr.
Woodford. researchers soon discovered
way to correct test results: *“Since the car-
bon dioxide content of alveolar air (deep
lung expelled air) is constant. this gives a
means of estimating the alveolar alcohol
in any sample of breath.” 73 Science1892.
page 10 (1931). The early researchers
then described the device shown in illus-

tration 1 below as a means of determining.

any person’s actual blood-breath ratio
along with the alcohol detection step.
This method gained court acceptance
because it allowed the police officer or
testing official to correct any alcohol
measurement to the Detendant’s actual
blood-breath ratio. The problem with
that particular testing process was that it

lllustration 1

breath
alcohol factor
detector device
Device for Simultaneous Determination
of Alcohol and Breath Factor
Attachment No. 6B February 6, 1990
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The .10 Percent Solution

Table 1

42

FACTOR

Breath Factors and Their Corresponding Constants

CONSTANT

FACTOR

CONSTANT

FACTOR

CONSTANT

FACTOR

CONSTANT

FACTOR

CONSTANT

FACTOR

CONSTANT

1002
1023
1050
1075
{100
1123
1158
1175
{ee
1225
fese
1275
1309
1325
13R
1378
1400
1425
1450
1473
1500
1525
155
1573
1600
1685
1659
1673
1700
17e3
173
{713
18&
1885
1850
1875
192
1925
1958
1975

the CHAMPION/ May 1985

8. 476199
9, 488095
8, 509000
9.511985
9.523810
8.533714
8. 547619
9, 359524
8.571429
0.583333
8, 595238
8.607143
8. 619248
. 630952
0. 642857
0.634762
0. 666667
.678571
9, 690476
.702381
0.714286
@. 726199
8,7380%3
0. 75ed08
9. 761995
0.773818
0.785714
8.797619
0. 825524
8.821429
8.833333
8. 845238
9. 857143
8.869048
9, 880952
8. 892857
8. 904762
2. 916667
0. 328571
8. 948476
8. 952381
@, 964286
8.976198
@, 988995
1. 020029
1041995
1.823819
1.835714
1.847619
1, 959324
1.071429

2275
2309
2385
230
2375
2400
2423
2458
2475
2508
2325
2850
2375
2609
2623
2630
2675
2700
2725
2750
2775
2800
ases
2850
2875

2923
2950
2973
309
3025
Jace
3375
3108
3125
3150
3175

3258
R

39
33
3400
3425
KR
3475
3500
3585

1.883333
1.833238
1. 187143
1. 119948
1. 130952
1. 142857
1, 154762
1. 166667
1. 178571
1, 190476
{.202381
1,214286
{.226199
1,236095
1.250000
1,2619€5
1.273810
1.283714
1,297619
1, 309524
1, 321429
1.333333
1.345238
1,337143
1. 355048
13808832
1, 392857
1, 484762
1. 416667
1, 428371
1. 440476
1, 452381
1, 464285
1. 476158
1, 488095
1. Sooete
1.511939
1.523819
1.535714
1,547619
1, 559524
1.571429
1.583333
1.395238
1,697143
1.615048
1. 630952
1. 642857
1. 654762
1, 666667
1, 678571

3359
3575
3600
3623
3650
3675
31
3725
3758
3773
3809
3825
3850
3875
3900
3925
Ja5e
3975
4009
4925
4039
4075
4100
4125
4150
4175
4200
4225
4259
4275
4380
4325
4350
4375
4400
4425
4459
4475
4580
4525
4550
4573
4600
4625
46350
4673
4702
4725
4750
4775
4802

1.690476
1. 702381
1. 714286
1, 72619
1. 738093
1. 720090
1.7619@5
1. 773610
1.785714
1.797619
1, 809524
1.821429
1,833333
1, 845238
1.857143
1. 869048
1. 8808952
1, 892857
1,994762
1, 9166E7
1.928571
1. 940476
1.952381
1. 964286
1.976198
1.988@35
2. 000060
2.011905
2.023819
2.835714
2,9847613
2.953524
2.871429
2,9883333
2.095238
2. 107143
2. 119048
2.130952
2. 142857
2. 154762
2. 166E67
2.17857¢
2. 190476
2. 202381
2.214286
2.226198
2.2380935
2, 259060
2.261905
2.273818
2. 285714

4825
4859
4875
4900
4925
4958
4975
200
Sees
Sese
75
Sie
513
5158
5175
S52ee
5223
3258
3273
5300
8325
5359
5375
5400
5425
5450
475
550
3525
555¢
5575
5608

5650
3675
3700
5725
5750
5718
o808
5825
5850
5875
5900
5925
9930
5975
6000

6050
6073

2,297619
2.309324
2. 321429
2,333333
2, 345238
2, 357143
2.369048
2.380952
2. 392857
2. 404762
2. 416667
2. 428371
2. 440476
2. 432301

2. 464286 °

2.476190
2, 488095
2,500020
2.511905
2,523810
2.535714
2,547619
2.553524
2.571429
2.583333
2.595238
2.607143
2.619048
2.630952
2642857
2.654762
2.666567
2.678571
2,630476
2, 702381
2. 714286
2.726199
2.738095
2, 750000
2.761905
2.773810
2. 785714
2.737619
2, 809524
2.821429
2,833333
2,845236
2.857143
2.869848
2.880552
2, 892857

6108
6125
6158
6175
6200
6229
6259
62TS
6300
6325
6350
6375
6400
6425
6459
6475
6500

6350
6575
6690
6625
6650
6675
6709
6725
6750
6779
6800
6825
6858
6875
6999
£925
6950
6973
7000
78235
7039
7075
7ig
Tes
7158
n7

2, 904762
2.916667
2. 928571
2. 940476
2, 952381
2. 964286
2.976190
2.988095
3. 000000
3. 81195
J. 823810
3.835714
3.047619
3. 859524
3.071429
3.883333
3.893228
3, 107143
3.119048

-3, 1389352

3.142857
3.154762
3. 166667
3.178571
3. 190476
3.20238¢
3.214286
3.226199
3.230035
3. 250000
3.261905
3.273810
3.2685714
3.297619
3. 303524
3.321429
3.333333
3.345238
3.257143
3,369048
3.380952
3.392897
3. 404762
3. 416667
3.428571
3. 448476
3.452381
3. 464286
3.476199
3. 488095
3. 500008

e
7400
7425
7458
7475
7509
7325
7550
75
7609
7625
7658
7675
7700
7725
7750
7775
7600
7825
7859
7875
7900
7925
7950
7975
8900
8025
805@
8075
gied
8125
8150
8173
8200
8225
82%e
8275
8308
8325
8350
8373
840e

3.511985
3,523819
3.535714
3.547619
3, 559324
3.37142%
3.583333
3.535238
3. 607143
3.619948
3.630352
3. 642857
3.654762
3. 666667
3.678571
3.630476
3.702381
3.714286
3.726199
3.738035
3. 750000
3.761965
3.773810
3.785714
3.797619
3. 8083524
3. 821429
3.833333
3.845238
3. 857143
3.8690448
3. 88695
3. 892857
3. 904762
3.916667
3.928574
3.940476
3. 952381
3. 964286
3.97610
3.988095
4, 000000

|
i
i
!
{



The .10 Percent Solution

was time consuming. According to Dr.
Woodford, the operation of the breath
factor required approximately 25 min-
utes of sampling, testing and calculating
before the breath test report could be
finalized. Contrast that time commitment
with the 60 seconds it takes for the actual
alcohol detection.

Efforts then were focused on econo-
mizing the testing procedures. By the
1950s, experiments had shown an average
blood-breath ratio of approximately 2000
to 1. This 2000 to 1 ratio eventually won
acceptance by the ‘“‘economy minded”
branch of the scientific community. See
Public Health Reports, Volume 75, No. 5
(1958). The 2000 to 1 blood-breath ratio
became law in 1958, but was amended in
1973 to the current 2100 to 1 ratio. See
Federal Register, November 5, 1973,
page 30,459. With the acceptance of the
2100 to 1 blood-breath ratio, the breath

factor attachment became unnecessary.

All machines manufactured after 1973
were calibrated to the 2100 to 1 ratio.
As pointed out by critics of the 2100
to 1 ratio, including Dr. Woodford, the
only time the 2100 to 1 ratio is proper is
when the person being tested actually
conforms to that ratio. Many clinicians,
including those highly respected in the
blood alcohol analysis field, have ques-
tioned the 2100 to 1 blood-breath ratio.

See Mason and Dubowski, *“‘Breath-

Alcohol Analysis: Uses and Methods and
Some Forensic Problems™ 21 J. Forensic
Science 941 (1976). The 2100 to | ratio
is particularly disturbing because of the
new .10 per se laws. If a person is a
“thick breather.” a 2100 to 1 ratio will
compute alcohol levels too high and per-
sons with blood alcohol contents below
.10 may be found guilty under the per se
laws. Dr. Woodford gives the following
examples of how respiral testing of per-
sons who have failed two or more breath
alcohol tests actually revealed they were
“thick breathers”™ whose factors mea-
sured lower than 2100 to 1.

Example: On a 2100 to | calibrated
machine, a woman given a breath alcohol
test registered 0.12 mg. percent alcohol
content. In those per se jurisdictions. if
the breath test was admitted into evi-
dence, the woman would be found guilty.
The woman then obtains a respiral breath
test to determine her individual blood-
breath ratio. The respiral test is given and
the woman’s blood-breath ratio is found
to be 1475 to 1. Using Table 1, she then
can determine her corresponding constant
for 1475, which is 0.70. Using the original
2100 to 1 blood-breath ratio, coupled
with her individual breath factor constant,
allows the following correction calculation
which arrives at her true breath alcohol
readout: 0.12 mg. 77 x 0.70 = 0.08 mg. %.
Under this analysis she may be found not

guilty of driving under the influence.

The respiral test works both ways,
however. As another example, a man
whose breath factor is 3150 to 1 may be
actually intoxicated to the 0.12 mg%
level, yet show only a 0.08 mg.% on those
breath alcohol devices calibrated to 2100
to .

The argument is often made by law
enforcement officials that the 2100 to 1
blood-breath ratio benefits 86 percent of
the population. That may be true; how-
ever, the 14 percent of the population
who are disadvantaged may take issue
with that statement. What is important is
that the criminal law must treat an indi-
vidual as an individual and not merely as
an average person. The respiral breath test
allows the individual to be treated as an
individual. The additional time involved
is well worth the peace of mind in know-
ing that our criminal laws are treating
individuals fairly. The respiral breath test
allows for independent testing conducted
at any time either prior to or after the
offense. For those attorneys representing
Defendants in “borderline” cases. it may
be worthwhile to consult an expert about
the respiral breath test. For more details
Dr. Woodford can be contacted at Web of
Research, P.O. Box 5437, Atlanta, Georgia
30307, (404) 373-5939,

Next month: Some recent DWI cases. @

Wilkesworld

continued from page 40

The Croats were in shock. They didn't
know how to react. Insult humor had not
yet come into vogue in the tashionable
nightclubs and the Croats were totally
unprepared for it in a luncheon speaker.

But Wilkes was only warming up.
Grinning evilly, he continued. **l heard
the women of this city recently quit using
vibrators.” Wilkes paused to scan the aud-
fence, then served up the punch line:
“Too many chipped teeth.”

[ cringed. That ought to do it. But no!
A few Croats chuckled, as did a few
reporters.

“And do you people know what they
call a Puerto Rican with a vasectomy?”
Wilkes continued. “A dry Martinez.”

More laughs.

On it went. The more ethnic groups,
religions, races, creeds, and political par-
ties Wilkes slandered. the more laughs he
got. the Croats loved it. And when he
ran out of those jokes, he resorted to the
vulgar (“What’s green and flies over Ger-
many?—Snatzis™). To no avail. The more
he tried, the more he failed. He was a
huge success,

Lube job

A week before the election, despite his
harikari attempt, Wilkes pulled even with
Junior in the polls. Junior and the politi-
cos panicked. They challenged Wilkes to
a debate on election eve. We couldn’t be-
lieve it. Wilkes quickly called a press con-
ference to announce his acceptance.

- e
SENCY

r &
fodey -

“God! [ feel great,” he said to the assem-
bled news boys. "*My hangover’s in remis-
sion, business is booming, and Junior
wants to debate. | accept on behalf of
the cash-poor lawyers of this city.”

One of the paper boys asked what the
hell he meant by that and Wilkes ans-
wered, “Junior’s got a reputation in the
civil court as being serviceable, which
means if 4 lawyer greases him he gets a
Cadillac for a result instead of an Edsel.
It’s called a ‘lube job’ in the trade—you
pull into chambers and Junior holds out
his hand and says ‘fill er up.” ™

“So why are you accepting on behalf
of lawyers tight on cash?”

“Because we need to know if the scum-
bag takes BankAmericard.”

NEXT ISSUE: Election Week v
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Science, the Intoxilyzer, and
Breath Alcohol Testing

Introduction

Breath-alcohol testing and its application
in law enforcement are central to the liti-
gation of alcohol-intoxication-related
offenses. The proliferation of per se sta-
tutes has considerably augmented the im-
portance of breath-alcohol-test evidence.
Presentation of breath-test evidence raises
questions on the definition of intoxication,
relevance of a breath test to evaluate in-
toxication, design and operation of the ana-
lytical instrument used, and application of
fundamental scientific principles in foren-
sic practice.

History of Intoxication Standards

With widespread private ownership of
the automobile in the 1920s, auto accidents
became an everyday occurrence, and a
substantial connection between automobile
accidents and alcohol’ consumption by
motorists® became apparent. Litigation of
driving-while-intoxicated (DWI) cases re-
quired quantification of the relationship be-
tween alcohol consumption and
motor-vehicle operation. In 1936, the Na-
tional Safety Council (NSC) formed the

Dr. Ken Smith, of Rice University, is a
frequent lecturer on the Intoxilyzer and is
a recognized expert witness on its use in
DWI criminal proceedings.

This article previously appeared in
VOICE FOR THE DEFENSE: JOURNAL OF THE
TEXAS CRIMINAL DEFENSE LAWYERS AS-
SOCIATION, and can be found in 2 J.
TRICHTER & P. LEWIS, TEXAS DRUNK DRIV-
ING Law, at §VII (1986) (Butterworth
Legal Publishers, Austin, Texas).

Reprinted with permissions from the
authors and the publisher.
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by Ken Smith, Ph.D.
Part 1

Committee on Tests for Intoxication® to
study means for ascertaining an individu-
al's degree of intoxication. The NSC Com-
mittee and the Committee on Medicolegal
Problems, established by the American
Medical Association (AMA), have assem-
bled much of the information used by legis-
lators to establish criteria for the legal
definition and forensic determination of in-
toxication.

The 1938 report of the AMA Commit-
tee for Medicolegal Problems adopted the
definition of intoxication used by the Ari-
zona courts at that time:

The phrase “under the influence of in-
toxicating liquor™ covers not only the
well-known and easily recognized con-
ditions and degrees of intoxication, but
also any abnormal mental or physical
conditions which is the result of indulg-
ing in any degree in intoxicating liquors
and which tends to deprive the driver of
that clearness of intellect and control of
himself which he would otherwise pos-
sess. If the ability of a driver of an
automobile has been lessened in the
slightest degree by the use of intoxicat-
ing liquors, then that driver is deemed
to be under the influence of intoxicating
liquor. The mere fact that the driver of
an automobile has taken a drink does not
place him under the ban of the statute.
uniess such drink has some effect upon
him, lessening in some degree his ability
to handie said automobile.”

The Committee on Medicolegal Prob-
lems made the following recommenda-
tions, which were adopted both by the
House of Delegates of the American Med-
ical Association and (in similar form) by
the National Safety Council:

1. [Plersons with a concentration of al-
cohol of less than 0.05 percent
wleight)/v[olume] (50 milligrams/100
milliliters) in blood or its equivalent in
urine, saliva or breath should not be
prosecuted for driving while under the
influence of alcoholic liquor.

2. All persons show a definite loss of
that clearness of intellect and control of
themselves which they would ordinarily
possess when the concentrations are
above 0.15 percent w/v (150 mg/100 ml)
in the blood or its equivalent in other
body fluids or breath and should. there-
fore, be considered as [sic] under the in-
fluence.

3. When the alcohol concentrations are
between 0.05 percent w/v (50 mg/100
ml) and 0.15 percent w/v (150 mg/100
ml) in the blood, a great many of the per-
sons will be under the influence of alco-
hol, but the committee recommends
prosecution only when the circumstances
and results of physical examination give
definite confirmation of such influence.’

By 1962, thirty-six states had enacted
chemical-test laws;® in some instances the

1. There are many different alcohols. In this arti-
cle, “alcohol” refers 1o ethyl alcohol (ethanol), which
is the alcohol present in beer, wine, and distilled
liquors.

2. See Mason & Dubowski, Alcohol, Traffic, and
Chemical Testing in the United States: A Resume and
Some Remaining Problems, 20 CLINICAL CHEMISTRY
126, 127 (1974).

3. This committee was later incorporated into the
National Safety Council's Committee on Alcohol and
Drugs. Mason and Dubowski, Breath-Alcohol Anal-

vsis: Uses, Methods, and Some Forensic Problems —
Review and Opinion, 21 J. Forensic Sci. 11 (1976).

4. Porter, Value and Purpose of Chemical Tests,
in COMMITTEE ON MEDICOLEGAL PROBLEMS. AMERI-
CAN MEDICAL ASSOCIATION, CHEMICAL TESTING FOR
INTOXICATION MANUAL 2, 2 (1959).

5. COMMITTEE ON MEDICOLEGAL PROBLEMS,
AMERICAL MEDICAL ASSOCIATION. ALCOHOL AND THE
IMPAIRED DRIVER, 145 (1968) [hereinafter cited as
AMA].

6. Mason & Dubowski; supra note 2, at 128.
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Blood Alcohol 7

committee’s recommendations were incor-
porated almost verbatim.” The 1953 sym-
posium on Alcohol and Road Traffic,®
however, responding to growing dissatis-
faction with legal definitions of intoxica-
tion, spawned a committee comprising
well-known spokesmen in the field of al-
cohol and traffic safety (including some in-
dividuals who had served on the National
Safety Council Committee a few years be-
fore) to reconsider the definition issue.
Without offering a reason for the change,
or defining impairment, the Symposium
Committee issued a statement declaring
that a blood-alcohol concentration (BAC)
of 0.05 percent w/v would definitely im-
pair the driving ability of some persons and
that the driving ability of all persons with

BAC as a formula is
meaningless while alcohol

Is being absorbed into the
blood.

a BAC of 0.10 percent w/v is definitely im-
paired.” Noted DWI defense attorney
Richard Erwin suggests that since the
courts had been taking a BAC of 0.15 per-
cent w/v to be a minimum requirement for
an intoxication finding, many culpable per-
sons had escaped conviction.” In 1953,
there were no per se statutes and the Sym-
posium Committee’s recommendations
were made in a legal environment in which
the relationship between BAC and intoxi-
cation was cast as a rebuttable presump-
tion.

In 1960, the AMA Committee on
Medicolegal Problems and the National
Safety Council Committee on Alcohol and
Drugs both recommended that a BAC level
of 0.10 percent w/v be presumptive of in-
toxication; during the next eight years,
most states amended their DW1 legislation
accordingly." In 1971, the National Safe-

7. Sec, e.g., Texas Unif. Veh. Code §11-902
(1944).

8. AMA Medicolegal Committee Meeting, held at
Indiana University, December 1953, See aiso AMA,
supra note 5, at 146.

9. R. ERWIN, DEFENSE OF DRUNK DRIVING CASES
(3d ed. 1984) at 13-14.

10. Id. at 14-16.

ty Council Committee on Alcohol and
Drugs proposed that all persons with BACs
of more than 0.08 percent w/v should be
considered intoxicated.'? In that same
time period statutes began to be modified
to include the per se offense of having a
BAC in excess of 0.10 percent w/v while
operating a motor vehicle. "

Physiological Factors

In the prosecution of most offenses,
guilt or innocence centers on whether a
specific act was committed. In alcohol-
related offenses, however, where driving
after consuming alcohol is not itself a
crime, guilt is determined by the degree
of the defendant’s alleged condition (intox-
ication). Adjudicating the question of
degree brings issues of toxicology, phys-
iology, chemistry, physics, and psychol-
ogy into court. This section outlines some
of the physiological factors relevant to
alcohol-intoxication cases involving
breath-test evidence.

11. AMA. supra note 5. at 146.
12. Mason & Dubowski. supra note 3, at 11.
13. See, e.g.. Thompson, The Constitutionality of

»Chemical Test Presumptions of Intoxication in Mo-

tor Vehicle Statutes, 20 SAN DIEGO L. Rev. 301, 317
(1983).

ag

Alcohol Absorption Into and
Removal From the Body

When one consumes alcohol, it passes
through the mouth and the esophagus en
route to the stomach. Subsequently, it
passes into the small intestine where it is
absorbed into the blood. In combination
with the blood the alcohol is distributed
throughout the body." Symptoms of in-
toxication appear when alcohol permeates
brain tissue. The amount of time which
passes between the consumption of alco-
hol and its arrival in the brain can vary
widely, depending on individual physiol-
ogy, the amount and kind of food eaten pri-
or to or during the ingestion of alcohol, and
the type of alcoholic beverage
consumed. '

Most of the early studies on alcohol’s ef-
fect on the human body relied on measure-
ments of blood-alcohol concentration
(BAC), focusing on both the absorption

14. Sedman, Wilkinson, Sakmar, Weidler & Wagn-
er. Food Effects on Absorption and Metabolism of Al-
cohol, 37 J. STUDIES ON ALcoHoL 1197 (1976)
[hereinafter cited as Food Effects]. Blood absorbs very
little alcohol (or anything eise) from the stomach: most
of the transfer of food nutrients and alcohol occurs
in the small intestine,

15. See C. LEAKE & M. SILVERMAN. ALCOHOLIC
BEVERAGES IN CLINICAL MEDICINE 49 (1966).

Open your eyes and see just how many
subjects are covered in the new edition
of the Consumer Information Catalog.
It's free just for the asking and so are
nearly half of the 200 federal publica-
tions described inside. Booklets on sub-
jects like financial and career planning;
eating right, exercising, and staying
healthy; housing and child care; federal
benefit programs. Just about everything
you would need to know, Write today,.
We'll send you the latest edition of the
Consumer Information Catalog, which is
updated and published quarterly. It'll be
a great heip, you'll see. Just write:

w

Consumer Information Center
Department TD
Pueblo, Colorado 81009

U.S. General Services Administration
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B’ 1 Alcohol Testing

and elimination rates of alcohol, as well
as on aicohol's influence on such functions
as coordination and judgment.'® Presuma-
bly for the sake of establishing a consis-
tent procedure, the human subjects in these
studies usually consumed a “dose” of a
strong alcoholic beverage (such as whiskey
or vodka) on an empty stomach. Subse-
quent blood-alcohol concentrations, meas-
ured at regular intervals, revealed the
alcohol-transfer rates into and out of the
blood. These measurements also provid-
ed a BAC figure for evaluating judgment
and coordination tests. These early studies
presented a consistent picture of alcohol’s
absorption into the bloodstream, indicat-
ing that a subject's BAC rises to a peak
about forty-five minutes after the alcohol
“dose,” thereafter decreasing. This model
of alcohol absorption by the blood has
often been presented in expert testimo-
ny,"” but it does not correspond to the
(more normal) social alcohol-consumption
scenario in which one may drink beer,
wine, or mixed drinks in conjunction with
food over a substantial period of time.
Alcoholic beverages consumed on an
empty stomach pass quickly into the small
intestine where the alcohol transfers effi-
ciently into the blood. A number of fac-
tors can retard the rate of alcohol transfer
from the small intestine into the blood. The
effect of food eaten before or during drink-
ing is known even by occasional drinkers
and in now well-documented laboratory
research.'® Alcohol and food consumed
simultaneously remain together in the
stomach during digestion. Some research-

16. See, e.g., E. WIDMARK, PRINCIPLES AND AP-
PLICATIONS OF MEDICOLEGAL ALCOHOL DETERMINA-
TION (R.C. Baset, trans. 1981); Bernhard & Gold-
berg, Aufnahme and Verbrennung des Alkohols bei
Alkoholisten, 86 ACTA MED. SCANDINAVICA 152
(1935); Goldberg, Quantitative Studies on Alcohol
Tolerance in Man, 5 ACTA PHYSIOLOGICA SCAN-
DINAVICA 1 (Supp. 16, 1943); DEPT. OF TRANSPOR-
TATION, ALCOHOL, DRuGs AND DRiving (DOT
HS-801 096, 1974); DEPT. OF TRANSPORTATION. AL-
COROL EXPERIMENTS ON DRIVING-RELATED BEHAVIOR:
A REVIEW OF THE 1972-1973 LITERATURE. ALCOHOL
COUNTERMEASURES LITERATURE REVIEW (DOT
HS-801 266, in 1974).

17. Fitzgerald & Hume, Erroneous Expert Opin-
ions in the Civil and Criminal Trial of Intoxication
Cases: Widmark Revisited, THE CHAMPION, Dec.
1983, at 6.

18. Food Effects, supra note 14, at 1197,
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ers suggest that alcohol absorption by food
in the stomach explains the decreased rate
and amount of alcohol abscrbed into the
blood in the small intestine of a person who
eats while drinking.'® Metabolites, which
are products of digestion, are released into
the bloodstream and are also thought to
reduce the blood-alcohol concentration,?
Furthermore, BAC histories measured af-
ter consumption of alcohol on an empty
stomach, after a high-fat meal, and after
a high-carbohydrate meal differ substan-
tially. (See Fig. 1)”

19. E. WIDMARK. supra note 16, at 81-82.

20. Miller & Stirling, The Effect of a Meal on the
Rate of Ethanol Metabolism in Man, 25 PROC. OF THE
NUTRITION SOC'Y xi (1966).

Laboratory studies have demonstrated
that there are significant differences among
the BAC:s attained after subjects consume
equivalent amounts of alcohol in different
alcoholic beverages (beer, wine, distilled
liquor, etc.). Leake and Silverman com-
piled results showing that a given amount
of alcohol in the form of beer produces a
lower-peak BAC that is achieved at a much
later time than the same amount of alco-
hol taken as gin or vodka. (See Fig. 2.)*

21. DEPT. OF TRANSPORTATION, ALCOHOL AND
HIGHWAY SAFETY: A REPORT TO THE CONGRESS FROM
THE SECRETARY OF TRANSPORTATION 3-7 (Aug.
1968); illustration reproduced from Fitzgerald and
Hume. The Single Chemical Test for Intoxication: A
Challenge 10 Admissibility, 66 Mass. L. REv. 23
(Winter, 1981).
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Figure 1. Blood-alcohol concentrations attained by consuming a given amount of alcohol
on an empty stomach (A) and atter a high-carbohydrate meal (B). See footnote 21.




They also hypothesize that differences in
BAC resulting from consumption of differ-
ent alcoholic beverages could be due to the
stomach’s reaction to non-alcoholic consti-
tuents of the beverages consumed.”
Alcohol absorption into the blood is fur-

22. C. LEAKE & M. SILVERMAN, supra note 15, at
54. THustration reproduced from Fitzgerald & Hume,
The Single Chemical Test for Intoxication: A
Challenge to Admissibiliry, 66 Mass. L. Rev. 23
(1981), reprinted in THE CHAMPION, June 1984, at 8.

23. /d. at 50.

ther affected by the rate at which the
stomach transfers its contents to the small
intestine. Severe trauma, emotional distur-
bance, and some drugs can cause abnor-
mally long gastric food retention, effecting
a delay in the appearance of alcohol in the
blood.?

24. Rose, Factors Influencing Gastric Emptying,
24 J. Forensic Sct. 200 (1979). See also WORLD
HEALTH ORGANIZATION, THE INFLUENCE OF ALCOHOL
AND DRUGS ON DRIVING 5-7 (Euro Reports and
Studies 38, 1981).

0.10

% wW/v

008
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0.02
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1 1 1

! 1 !
0 | 2 3

4 5 6 7

TIME AFTER ALCOHOL CONSUMPTION, h

Figure 2. Blood-alcohol concentrations attained by consuming a fixed amount of aicohol
in different beverages: (A) gin or vodka on empty stomach; (B) table wine on empty stom-
ach; (C) beer on empty stomach; (D) table wine with meal; (E) beer with meal.

Blood Alcohol T g

Once alcohol enters the bloodstream, the
body begins to remove it. Though urine,
breath, and perspiration eliminate some al-
cohol directly, the liver destroys over 90
percent of consumed alcohol by produc-
ing chemicals that convert the alcohol into
carbon dioxide and water.? The earliest
studies of alcohol-removal rates revealed
large subject-to-subject variations. Pub-
lished in 1932, the work of Widmark®
showed an average alcohol-removal rate
equivalent to approximately 0.015 percent
w/v per hour. This figure represents an
average of rates for 20 male and 10 female
subjects. The alcohol-removal rates Wid-
mark reported ranged from 0.011 to 0.024
percent w/v per hour. Alcohol-removal
rates for over 900 men, measured by K. M.
Dubowski, ranged from 0.006 to 0.04 per-
cent w/v per hour.?”” Other clinical
research® has confirmed Dubowski’s
findings and has shown that the removal
rate not only varies from individual to in-
dividual, but also is not constant for a par-
ticular person.”” The removal rate
depends in part on the subject’s blood-
alcohol concentration: when his BAC is
high, the alcohol-removal rate is also
usually higher than when his BAC is
low.*

Estimation of BAC Based on
Body Weight and Amount of Alcohol
Consumed (Widmark’s r-Factor)

In his pioneering research, Dr.
Widmark® sought a simple means of de-
termining a subject’s blood-alcohol concen-
tration (BAC) from his body weight and
the weight of alcohol present in his body.
The research was directed toward finding

25. Garriott. Forensic Aspects of Ethyl Alcohol,
3 CLinics IN LABORATORY MED. 385, 389 (1983).

26. E. WIDMARK. supra note 16, at 74,

27. Address by K. Dubowski, in U.S. DEPT. OF
HEALTH. EDUCATION AND WELFARE. ALCOHOL AND
TRAFFIC SAFETY (Public Health Service, Publ. No.
1043, 1961), cited in R. ERWIN, supra note 9, at
15-24.

28. Address by R. Radlow & C. Conway, Ameri-
can Psychological Ass'n Convention (1978) cited in
Radlow & Hurst. Delaved Blood Alcohol Determi-
nations in Forensic Applications, 2 CRIM. JUSTICE J.
281, 282 (regarding consistency of alcohol absorp-
tion in human subjects).

29. Sturtevant, Chronopharmacokinetics of
Ethanol. 1. Review of the Literature and Theoretical
Considerations, 3 CHRONOBIOLOGIA 237, 250 (1976).
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B} ' Alcohol Testing

a constant (designated r) which, if divided
into the fraction of alcohol in the whole
body (the ratio of ingested alcohol weight
to total body weight), would yield the
BAC. This relation is algebraically
represented as:

Equation #1

BAC = Weight of alcohol in body
body weight e r

However, while alcohol is being ab-
sorbed into the blood, any such formula
is meaningless, since the BAC is chang-
ing relatively rapidly, while the total
amount of alcohol in the body is changing
slowly. It might be possible to find a value
of r that would be valid for a particular in-
dividual after all alcohol has been absorbed
from the digestive tract into the blood.
Since the elimination of alcohol begins im-
mediately upon its appearance in the blood,
it is never possible to find a time when all
of the alcohol consumed is present in the
blood. In overcoming this experimental
difficulty, Widmark realized that the only
time at which one can know the amount
of alcohol in the body is immediately af-
ter the initially alcohol-free subject has
rapidly consumed a known amount of al-
cohol and before his body has had the
chance to remove any alcohol from the
blood. A BAC measurement at that time
is of little interest, however, because none
of the alcohol has entered the blood.

Widmark assumed that the alcohol-
removal rate (the amount of alcohol re-
moved from the biood per hour) is cons-
tant for each individual and that all the
alcohol consumed had been transferred to
the subject’s bloodstream approximately
one hour after the alcohol dose. By extend-
ing the falling BAC curve (as shown by the
dotted line in Fig. 3) back to the alcohol-
ingestion time, Widmark hoped to show
what the BAC would have been if all the
alcohol consumed had been instantaneous-
ly transferred to the blood. This technique
yielded reproducible values of r for specif-
ic individuals. Widmark’s r-measurements

30. Bogusz, Pach & Stasko, Comparative Studies
on the Rate of Ethanol Elimination in Acute Poison-
ing and in Controlled Conditions, 22 J. FORENSIC
Sci. 446, 448 (1977).

31. See Fitzgerald & Hume, supra note 17, at 18.
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for thirty subjects ranged from 0.47 to
0.86, with the average r for men being
0.68 and that for women, 0.55. Most ex-
pert testimony,” as well as most pub-
lished charts and graphs®™ relating an
amount of alcohol consumed to a BAC rely

32. /d. at 19.

33. E.g., COLORADO MOUNTAIN INDUSTRIES, INC.,
INTOXILYZER 4011AS-A, “Physiology and Pharma-
cology” chapter, at 3 (manual used in instruction
course given by CMI to Texas DPS technical super-
visors in April 1980) [hereinafter cited as CMI
ManuaL]; Fitzgerald & Hume, supra note 17 at 27.

directly on the assumption that all individu-
als have the average values of r that Wid-
mark reported, even though: (1) he
claimed no universal applicability for his
r-factors; (2) the range of r-values meas-
ured was wide; (3) the drinking procedure
(rapid consumption on an empty stomach)
did not correspond to normal social prac-
tice; (4) there were no studies of the rela-
tive effects of consuming different
alcoholic-beverage types; and (5) the sam-
ple of only 30 subjects was too small to
produce statistically meaningful conclu-
sions about the general population.
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Figure 3. Widmark's technique for r-factor determination. Solid curve represents spbiect's
biood alcohol as a function of time. Dashed curve is Widmark's extrapolation of falling part
of BAC curve back to the time of alcohol consumption.




Partition Coefficient

Trace amounts of alcohol in the breath
of individuals who had been consuming
wine were first reported in 1847.% For
several years, it has been common prac-
tice among law-enforcement agencies to
find a value for a DWI suspect’s blood-
alcohol content (BAC) by measuring his
breath-alcohol content. The idea of breath
testing rests on the assumption that there
is a quantitative relationship between the
concentrations of alcohol in breath and
blood; specifically, the partition coefficient
s the ratio of the weight of alcohol in a
fixed amount of a subject’s blood to the
weight of alcohol in the same volume of
his breath.* (To evaluate an individual’s
partition coefficient, blood-alcohol and
breath-alcohol concentrations must be
measured simultaneously.) A typical statute
defines alcohol concentration to be “grams
of alcohol per 100 milliliters [100 mil-
liliters = 0.1 liter] of blood” or “grams of
alcohol per 210 liters of breath.”* This
definition appears to rely on the premises
(1) that a fixed blood/breath partition
coefficient exists and (2) that the ratio is
2100:1 for all individuals.

The partition coefficient is, however, not
a constant. It is a physiological quantity
that differs from individual to individual
and is not even a fixed value for a specific
individual. Many studies of partition
coefficient variation have been performed.

34. Bouchardat & Sandras, De la Digestion des
Boissons Alcooliques et de leur role dans la Nutri-
fion, 21 ANNALES DE CHIMIE ET DE PHYSIQUE 448
(1847).

35. See Jones, Determination of Liquid/Air Parti-
tion Coefficients for Dilute Solutions of Ethanol in
Water, Whole Blood, and Plasma, 7 J. ANALYTICAL
ToxicoLoGy 193, 194 (1983).

36. TEx. REv. CIv. STAT. ANN. art. 6701/—
1(a)}(1)(A), (B) (Vernon Supp. 1987). This definition
is particularly convenient, since most breath-testing
devices used in Texas were manufactured and pur-
chased when the law made reference only to blood-
alcohol concentration (BAC). The Intoxilyzer print-
out gives a blood-alcohol value (grams of alcohol per
0.1 liters of blood) obtained by multiplying the meas-
ured breath-alcohol concentration by 2100. If the
printed result is interpreted as breath-alcohol con-
centration, the result is, therefore, expressed in units
of “grams of alcohol per 210 liters of breath.”

37. Alobaidi, Hill & Paine, Significance of Varia-
tions in Blood: Breath Partition Coefficient of Alco-
hol, 2 BRiT. MED. J. 1479 (1976).
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The results of twenty-seven such investi-
gations were tabulated by Mason and
Dubowski, who noted, “A rather surpris-
ing range of values for the blood/breath ra-
tio for ethanol is to be found in the
literature of the last forty-five years.” 38
Partition coefficients measured by several
researchers ranged from about 1000:1 to
over 3000:1.

Forensic scientists have attempted to ac-
count for the wide divergence in partition
coefficients observed in blood/breath com-
parisons. No single explanation has
emerged, but a number of factors have
been shown to influence the partition
coefficient for a given individual. These
include: temporal variation in the meas-
ured BAC, body temperature, the rate of
alcohol transfer to the bloodstream at the
time of the breath measurement, relative
amounts of solid material in the blood
(hematocrit level), the presence of lung
disease, and the ability of the breath-test
instrument to take an adequate sample of
the subject’s breath. The following section
discusses the relationship of these factors
to forensic “alcohol concentration” meas-
urements,

Blood-Alcohol Concentration (BAO)

Determination of a subject’s partition
coefficient requires simultaneous measure-
ment of both blood and breath alcohol.
Even though measurements of blood-
alcohol concentration are more direct and,
therefore, more likely to provide a relia-
ble indication of intoxication than breath-
alcohol measurements, they can be inac-
curate. Erwin has reviewed sources of
BAC-measurement inaccuracies,* which
include contamination of the subject’s
blood sample during or after the blood-
drawing process, the use of improperly
compounded chemicals, and dubious
laboratory procedures.

The result of a blood-alcohol concentra-
tion measurement may depend on the ex-

act time at which the blood sample is taken.
Using an instrument that continuously
monitored blood-alcohol concentration, H.
Leithoff measured the sudden peaks in his
subjects’ blood-alcohol concentrations.*
Such short-term fluctuations in BAC un-
dermine the forensic utility of BAC meas-
urements, since they make it more difficult
to relate the result of a BAC measurement
after an arrest to the blood-alcohol concen-
tration at the time of arrest. A further dis-
cussion of direct BAC determinations is
beyond the scope of this article, but any

Most published charts and
graphs relating an amount
of alcohol consumed to
a BAC rely on the
average values of r that

Widmark reported.

measurements purported to correlate
blood-aicohol with breath-alcohol concen-
tration necessarily invoke uncertainties
regarding the independent determinations
of both quantities.

Alcohol-Vapor Transfer in the Lungs

A basic assumption in forensic breath-
alcohol testing is that the alcohol measured
in a subject’s breath has been transferred
from the subject’s blood to his breath in the
lungs. The lungs’ primary function is to ex-
change gases between the blood and the
breath. The gas exchange occurs in mil-
lions of microscopic sacs called alveoli,
which receive air via the bronchial tubes.
The alveolar walls are only one cell thick
and are lined with capillary blood vessels
of a similar wall thickness. Oxygen, car-
bon dioxide, and other gases easily pass
through the thin alveolar and capillary

walls.*! If alcohol is present in the blood,
it evaporates and passes through the cel-
lular membranes into the alveolar air. Dur-
ing each normal breath, some air in the
alveoli is exhaled and replaced with air
from outside the body. Any variation in the
efficiency of alcohol-vapor transfer in the
lungs will aiter an individual’s partition
coefficient.

Henry’s Law. To assert any quantitative
relationship between the alcohol contents
of subject’s breath and blood, one must at
least assume that the concentration of al-
cohol in the alveolar air is proportional to
the concentration of alcohol in the blood.
A principle of physics known as Henry’s
Law,* which describes the évaporation of
solution components, is often used to sup-
port this assumption. A solution is a
“homogeneous material [or mixture) that
does not have a definite composition,” +*
(for exampie, alcohol dissolved in water —
in any proportion— forms a solution). Hen-
ry’s Law predicts the relative amounts of
solution-component vapors found in con-
tact with the solution in a closed, narrow-
ly defined system. Consider, for example,
a closed jar containing a solution of alco-
hol and water. The jar’s contents are as-
sumed to be a constant temperature and
pressure; and the liquid and vapor in the
Jar are assumed to be in equilibrium, mean-
ing that the vapors are re-dissolving into
the liquid as fast as they are evaporating
out of it.* In this example, Henry’s Law
asserts that, in equilibrium, the alcohol
concentration (weight per volume) of the
gas in contact with the liquid is proportion-
al to the alcohol concentration of the liquid;
that is, if the concentration of alcohol in
the liquid is doubled, then the concentra-
tion of alcohol vapor in the gas also dou-
bles. The breath simulator routinely used
to check the operation of breath-test
machines consists of a jar containing an al-
cohol/water solution through which air is
bubbled. Henry’s Law would be expected
to apply well to the air- and alcohol-in-

38. Mason & Dubowski, supra note 3, at 23-26, 27.

39. R. ERWIN, supra note 9, §17.

40. Leithoff, Die Aufstellung von Blutalkoholkur-
ven im Trinkversuch mit einer neuen Methode der
Kontinuierlichen Blutalkoholbestimmung, 2
BLUTALKOHOL 541 (1964), cited in Mason &
Dubowski, supra note 3, at 29.

41. See COMROE, FORSTER, DUBOIS. BRISCOE AND
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CARLSEN. THE LUNG—CLINICAL PHYSIOLOGY AND
PuLMONARY FUNCTION TESTS. ch. | (1955) [here-
inafier cited as THE LUNG]. See also COMROE. PHYS-
IOLOGY OR RESPIRATION. 11-16 (1970).

42. L. PAULING. COLLEGE CHEMISTRY 381 (1955).
Henry’s Law was formulated in 1803 by British
chemist William Henry.

43. Id. at 372.

44. See id. at 40-41. In this example, the equilibri-
um concentration of alcohol vapor thus represents the
maximum amount of such vapor that can be present.
When the jar is first filled, the liquid and vapor are
not in equilibrium, which takes some time to oceur;
Henry’s Law does not speak 1o the time required to
establish equilibrium.




Blood Alcoho

sting

water solution in the breath simulator.

There is reason to question the straight-
forward application of Henry’s Law to the
interchange of gases in the lungs. Henry’s
Law applies only to a system that has
reached equilibrium. An unknown amount
of time is required for fresh air introduced
to the lungs to attain an equilibrium con-
centration of alcohol. The breathing
process constantly introduces fresh air, and
it may well be that an equilibrium between
alcohol in the blood and alcohol vapor in
the lung air is rarely (if ever) established.
Furthermore, Henry’s Law applies to a so-
lution in direct contact with its vapor; the
alcohol-blood “solution” and the alveolar
air are not in direct contact with one
another, but are separated by the alveolar
and capillary walls. For instance, labora-
tory research has demonstrated that Hen-
ry’s Law does not apply to the more
complex exchange of oxygen and carbon
dioxide in the lungs.** The only available
data that address the applicability of Hen-
ry’s Law to alcohol-vapor exchange in the
lungs are measurements of individuals’ par-
tition coefficients, wherein, as noted
above, there is a considerable variation
among different subjects. It is not readily
possible to determine how much of the var-
jation observed in measured partition
coefficients is due to the inapplicability of
Henry’s Law to alcohol vapor exchanges
in the lungs.

Body Temperature. If one could as-
sume that the evaporation of alcohol in the
lungs proceeds in accordance with Henry's
Law and conforms to the other known
properties of simple solutions (notwith-
standing the cautionary dicussion above),
then one could predict the consequences of
body temperature on breath-test results.
Under this assumption, the alcohol concen-
tration of the subject’s breath would in-
crease by approximately seven percent for
each increase of one degree Centigrade®

(or 1.8 degrees Fahrenheit) in his body
temperature.”’ For example, a one-degree
Centigrade increase in body temperature
would raise a 0.100 percent breath-alcohol
result to 0.107 percent.”® If a subject’s
body temperature were measured at the
time of the test, one could at least attempt
to make a correction in the breath-alcohol
reading for the effects of abnormal body
temperature. The Texas DPS Regulations
require no measurement of the subject’s
body temperature at the time of a breath-
alcohol test. In fact, in Texas law-
enforcement practice, such measurements
are rarely (if ever) made.

Rate of Alcohol Absorption into the
Blood. Studies by A.W. Jones® reveal
that the ratio of blood-alcohol concentra-

Any measurements
purported to correlate
blood-alcohol with breath-
alcohol concentration
necessarily invoke
uncertainties.

tion (BAC) to breath-alcohol concentration
depends on the rate of alcohol transfer
from the small intestine to the blood at the
time of the breath test. Shortly after alco-
hol consumption, when the BAC is in-
creasing rapidly, the alcohol concentration
in the arteries is higher than the alcohol
concentration in the veins.* Since blood
in the lungs is most accurately described
as arterial, a breath-alcohol test given dur-
ing the early (rapid) phase of alcohol trans-
fer will give an artificially high resuit.”

Based on a single measurement of
breath-alcohol concentration, it is not pos-
sible to ascertain the rate of change of al-

cohol in the bloodstream. If two or more
measurements were made at different
times, one would at least find out if the
blood-alcohol concentration is increasing
rapidly, permitting an approximate correc-
tion for the difference in alcohol content
of the arterial and venous blood during the
early phase of alcohol absorption by the
blood. The present law enforcement prac-
tice in Texas is to make only one breath-
alcohol measurement for each subject.

Solids in the Blood and the Hematocrit
Level. Blood is a complex mixture that
contains water as well as blood cells and
other substances that do not absorb or
release alcohol rapidly. Breath-alcohol lev-
els correspond to the amount of alcohol
dissolved in the water of the blood." The
fraction of whole blood’s volume occupied
by blood cells is called the hematocrit lev-
el.>® The hematocrit level and the biood's
water content are correlated: if the
hematocrit level is high (a relatively large
percentage of blood volume occupied by
cells), then the blood’s water content is
low, and vice versa.* DWI laws usually
state the BAC in terms of the “alcohol con-
centration” of whole blood (including cells,
water, dissolved materials, etc.). If two in-
dividuals have the same legally defined
BAC, the one with the smaller amount of
water in his blood (i.e., the higher
hematocrit level) will give a higher breath-
test result, because there is less water avail-
able to dissolve the same amount of alco-
hol, resulting in a higher alcohol
concentration in the water part of the
blood.*

However, different individuals have
different hematocrit levels. While the nor-
mal range for men is 40 percent to 54 per-
cent, it is only 37 percent to 47 percent for
women.*® Since women’s hematocrit read-
ings are usually lower, on the average, a
woman with a given BAC would show a
lower breath-test result than a man with an

45. Cf. Piiper and Scheid, Respiration: Alveolar
Gas Exchange, 33 ANN. REV. OF PHYSIOLOGY 131,
131-136 (1971).

46. To convert from Fahrenheit (°F) 10 Centigrade
(°C): °C = (5/9) x (°F-32).

47. See TEXAS DEPARTMENT OF PUBLIC SAFETY,
OPERATOR MANUAL FOR TEXAS BREATH ALCOHOL
TESTING PROGRAM 5-9 (1982) [hereinafter cited as
TBATP MANUAL]J.

48. The author has not found any reports of ex-
periments that measure the effect of body tempera-

ture on the results of breath-aicohol tests of human
subjects.

49. Jones, Variability of the Blood: Breath Alco-
hol Ratio in Vivo, 39 ]. STUDIES ON ALCOHOL 1931,
1937 (1978).

50. Mason & Dubowski, supra note 3, at 28.

51. Jones, supra note 49, at 1937.

52. Jones, supra note 35, at 194 (defining parti-
tion coefficient to be the ratio of the concentration
of aicohol vapor in equilibrium with an alcohol-
containing solution to the concentration of alcohol in

the solution). In the present article “partition coeffi-
cient” is given a more specific definition—the ratio
of blood-alcohol concentration to breath-alcohol con-
centration.

53. SEIVERD, HEMATOLOGY FOR MEDICAL TECH-
NOLOGISTS 323 (1983). :

54. Jones, supra note 35, at 195,

55. ¢f id.

56. SEIVERD, supra note 53, at 323,
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identical BAC. Differences in individual
hematocrit levels may help to explain the
wide range of the blood/breath partition
coefficients found in research reports.”’
The author has found no studies isolating
the relationships among breath-alcohol test
results, and hematocrit levels for human
subjects. Recent measurements made with
alcohol-containing blood, however, show
that the relative amount of blood solids
does affect the amount of alcohol vapor in
equilibrium with the blood,*® suggesting
potential variations in individual breath-test
of up to 10 percent of the test result ob-
tained.

Lung Disease. To complicate matters,
not all individuals have healthy, normal
lungs. Russell and Jones examined the con-
sequences of chronic lung disease in
breath-alcohol tests, noting that impaired
lung function in the subject increases the
uncertainty in such measurements. Most
of the study’s subjects had lung disease that
reduced their lung capacity and diminished
the rate at which they could exhale. In
these individuals, the breath-alcohol con-
centration during the exhaling period did
not vary in the same way as it did for nor-
mal subjects. Instead, for some patients
with obstructive lung disease, the breath-
alcohol levels increased suddenly near the
end of expiration.®

Collection of a Meaningful Breath Sample

As discussed above, breath-testing relies
on Henry's Law to relate blood-alcohol
content to breath-alcohol content. Henry’s
Law expressly applies only to gas that has
come into equilibrium with the solution to
which it is exposed. For breath testing to
have any validity, it must at least be feasi-
ble to acquire a sample of lung air that has
come into equilibrium with the blood.
Equilibrated lung air has absorbed the
maximum possible amount of alcohol from
the blood and can absorb no more alcohol,
even if it remained in the lung forever. Un-

57. See Jones supra 35, at 195. See also Mason
& Dubowski, supra note 3, at 25,

58. Jones, supra note 35, at 195.

59. Russell & Jones, Breath Ethyl Aicohol Con-
centration and Analysis in the Presence of Chronic
Obstructive Pulmonary Disease, 16 CLINICAL B
OCHEMISTRY 182, 183 (1983).

60. Id. at 184,

16 the CHAMPION/May 1987

less an equilibrated sample is tested, one
cannot expect to obtain an accurate indi-
cation of blood alcohol, or even to get the
same result upon repeating the meas-
urement.

In forensic breath testing, an equilibrated
breath sample often seems to be equated
with an alveolar sample, meaning simply,
a specimen “relating to the air pockets [al-
veoli] in the lungs.”®' The design of most
breath-testing machines relies on the as-
sumption that, as the subject exhales, the
breath’s alcohol concentration ultimately
reaches a relatively constant value, indicat-
ing that the air being exhaled is almost an
equilibrated sample.® The breath period
in which the alcohol concentration is pre-

61, WEBSTER'S NEW TWENTIETH CENTURY DicC-
TIONARY 54 (1979) [hereinafter cited as WEBSTER'S].
62. See Mason & Dubowski, supra note 3, at 22.

sumed to be constant is sometimes desig-
nated the “alveolar region.”® The act of
breathing, however, replenishes the alveo-
lar air with air from the atmosphere, main-
taining the alveolar air in a constant state
of non-equilibrium. R,W, Hawker, author
of a recent text on clinical physiological
measurements asserts, “It is not possible
to measure directly the composition of
mixed alveolar gas,”® because the rela-
tive amounts of alveolar gas constituents
vary substantially during the breathing
cycle.

Using an apparatus that continuously
monitors the alcohol concentration of
breath, J.C. Russell and R.L. Jones have

63. CMI MANUAL. supra note 33 “Intoxilyzer
Operation” chapter, at 11.

64. R.W. HAWKER, NOTEBOOK OF MEDICAL PuYs-
10LOGY: CARDIOPULMONARY —- WITH ASPECTS OF CLIN-
ICAL MEASUREMENT AND MONITORING 156 (1979).
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Figure 4. Variation of breath-alcohol concentration while subject is exhaling. This data,
from Note 49, shows that an individual's breath-alcohol concentration is not constant
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shown that the breath-alcohol concentra-
tion rises rapidly as a healthy subject be-
gins to exhale, but then continues to rise
at a reduced rate until he has reached the
limit of his ability to exhale.®* (See Fig.
4.) This data clearly proves that there is
no so called ‘alveolar region.” A healthy
subject’s breath-alcohol concentration con-

The only time at which
one can know the amount
of alcohol in the body is
immediately after the
initially alcohol-free
subject has rapidly con-
sumed a known amount of
alcohol and before his
body has had the chance

to remove any alcohol

from the blood.

tinues to increase linearly until the end of
exhalation, leading credence to the appar-
ent impossibility of obtaining an equilibrat-
ed breath sample. Russell and Jones’s work
also shows that the rate at which the breath-
alcohol concentration rises changes sud-
denly after about 0.25 liters of breath has
been exhaled. This abrupt shift presuma-
bly occurs when most of the air in the
bronchial tubes has been expelled and
when the breath-alcohol concentration is
only slightly more than half of the final
value observed. If the “knee” of the curve
is assumed to indicate that an “alveolar
region” has been reached, then the “alveo-
lar” breath sample taken at that time has
a much lower alcohol concentration than

a sample taken later during the same act
of exhaling.

Since the breath-alcohol concentration
varies during exhaling, and since some
time is required for air to equilibrate with
the blood in the lungs, one might expect
that the way in which the subject breathes
may affect breath-test results. A controlled
experiment carried out recently in England
showed that breathing technique alone can
produce up to 30 percent variation in
breath-test results. If the subjects held their
breath prior to delivering a breath sample,
the breath-test results were increased. If
the subjects hyperventilated before a sam-
ple delivery, the test results were de-
creased.®

Intoxilyzer: Instrumentation
and Procedure

Texas law enforcement agencies rely
almost exclusively on breath testing to
measure DWI suspects’ “alcohol concen-
trations.” The only breath-test instrument
in widespread use in Texas is the Intox-
ilyzer 4011AS-A, manufactured by
Colorado Mountain Industries (CMI).%’

Technical information about the Intox-
ilyzer has proved difficult to obtain, both
from CMI and from the Texas Department
of Public Safety (DPS), which is ultimately
responsible for the maintenance, calibra-
tion, and certification of all evidentiary
breath-testing devices used in Texas. The
following discussion of breath-testing in-
strumentation and procedures has been as-
sembled from the text of a training course
given at CMI for Texas DPS technical su-
pervisors,® from analysis of the electrical
and mechanical drawings of the machine
contained therein, and from a court-
ordered hands-on examination of an Intox-
ilyzer 4011AS-A by the author.

The Intoxilyzer, shown in Figure 7, is
not a field instrument; it is maintained in

a fixed location, and subjects are brought
to the machine for their breath-alcohol
tests. The apparatus makes a physical
measurement of the breath sample’s
properties. Unlike Smith & Wesson’s
Breathalyzer (which was previously used
in Texas), no chemical reaction takes place
during the assay.

Infrared Light Absorption

The phenomenon of infrared light
absorption® by a gas is the basis for the
Intoxilyzer’s design. Alcohol and many
thousands of other compounds™ absorb
infrared light in the 3.3-3.5-micron
wavelength range.”” When infrared radi-

A breath-alcohol test
given during the early
(rapid) phase of alcohol
transfer will give an
artificially high result.

ation of this wavelength range passes
through a sample of material containing al-
cohol, some light will be absorbed.”™ By
measuring the fraction of light energy lost,
one can estimate the number of alcohol
molecules present in the sample.

The Intoxilyzer passes beams of
3.39-and 3.48-micron infrared light
through a sample chamber”™ containing
the subject’s breath and quantitatively
measures the decrease in intensity of the
3.48-micron beam passing through the
chamber. A well-established principle of
physics, called the Beer-Lambert Law,”
states that the intensity of a light beam
passing through an absorbing medium is
given by the equation:

65. Russell & Jones, supra note 59 at 183.

66. Jones, How Breathing Technigue Can Influence
the Resuits of Breath-Alcohol Analvsis, 22 MED. Scl.
L. 275 (1982).

67. Colorado Mountain Industries (CMI), 41011
Old Highway 6, P.O. Box 40, Minturn, Colorado,
manufactures and markets the Intoxilyzer. CMl is a
subsidiary of Federal Signal Corporation.

68. CMI MANUAL, supra note 32.

69. Within this article, the term absorprion is used
in two unrelated contexts: one is the post-ingestion

absorption of alcohol by the blood and the other is
absorption of light energy by alcohol molecules.
70. Almost any compound that contains an individu-
al hydrogen atom bonded to a carbon atom absorbs
infrared light in the 3.4- to 3.5-micron wavelength
range. Common substances that absorb these
wavelengths include alcohols, natural gas, gasoline
constituents, industrial solvents, and many plastics.
71. A micron is one-millionth of a meter. Visible
light wavelengths lie between 0.4 and 0.6 microns.
72. When light of about 3.5-micron wavelength is

absorbed by a molecule, it causes a hydrogen atom
in the molecule to move rapidly back and forth with
respect to the carbon atom to which it is attached.
This motion is known as molecular vibration ina C-
H stretch mode. In the process of light absorption,
some light energy is converted to molecular vibra-
tion, reducing the intensity of light passing through
the light-absorbing material.

73. Ethyl alcohol easily absorbs infrared light of
wavelengths between 3.3 and 3.5 microns.
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Equation #2
I = I{)e-nsl

where 1 is the light intensity remaining af-
ter the light of initial intensity, I, has
passed a distance / through an absorbing
gas of density n (the number of gas
molecules in a fixed volume), having an
absorption constant of s (a number that de-
pends on the particular gas and light
wavelength used). The expression e is a
mathematical constant with the approxi-
mate value of 2.78. When a light beam
travels a known distance through a light-
absorbing gas, the Beer-Lambert formula
indicates that the light absorption that oc-
curs is predictably related to the density of
the gas.

The Intoxilyzer measures I, when no
light-absorbing material is present in the
sample chamber and measures I when a
breath sample is present. Next, the instru-
ment then computes the difference Ij-I,
which is the amount of light absorbed as
the light beam passes through the breath-
filled sample chamber. The absorption
constant s (assumed to be that characteris-
tic of ethano! for infrared light of 3.48
micron wavelength) and path length [ (as-
sumed to be accurately known and sta-
ble) are “programmed” into the machine
when it is calibrated at the factory. With
this information, the Intoxilyzer circuitry
converts the measured light absorption to
a number proportional to the density of al-
cohol molecules in the sample chamber.

Operational Overview of the Intoxilyzer

The Intoxilyzer’s principal operating
components and their interrelationship are
depicted schematically in Figure 5. In-
frared light from an incandesent lamp
penetrates filters mounted on a rotating
wheel. The filter wheel contains one filter
that passes only 3.48-micron light, another
filter that passes only 3.39-micron light,
and a small hole that transmits all light
(“white” light). As the wheel rotates, beams
of 3.39-micron, 3.48-micron, and white
light come through the filter-wheel assem-

74. The law in its present form was stated by Jo-
hann Heinrich Lambert (1728-1777).
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bly in succession and then enter the breath-
sample chamber (cell). If the chamber con-
tains alcohol vapor (or any other substance
that absorbs the filtered infrared light), the
light beam’s intensity attenuates as it trav-
els through the cell. The light beam emerg-
ing from the chamber strikes a detector that
converts the light's energy to an electrical
signal, which is then amplified and sepa-
rated into three signals: (1) one signal
results from the white light coming through
the hole in the wheel; (2) another is
produced by the 3.39-micron wave length
light; and (3) the remaining signal comes

from the 3.48-micron light. (The white
light signal is used to synchronize the
processing of the other two light signals.)

Intensities of the 3.39-and 3.48-micron
signals are compared in the chemical-
interference detector, where the Intoxilyz-
er 4011AS-A uses the comparison to sense
the presence of acetone.” When the oper-
ator initiates a measurement sequence, a
pump fills the sample chamber with room
air. An “automatic ‘zero’-setting curcuit,”
measures and then “memorizes” the signal
magnitude produced by 3.48-micron light
coming through the sample cell. The

Simplified Schematic

BREATH
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PRINTER BREATH  INTERFERENCE
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Figure 5. Relationship of main functional elements of intoxilyzer.
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memorized voltage is taken to correspond
to “zero” light absorption (I, in Equation
2). A circuit designated the “automatic gain
control” regulates the source lamp’s inten-
sity, causing the signal produced by
3.48-micron light to be set to a predeter-
mined value when no alcohol vapor is
present in the chamber,

Breath delivery into the machine acti-
vates a pressure switch (mounted on a tube

75. Acetone is a chemical commonly found in hu-
man breath and readily absorbs infrared light between
3.2 and 3.5 microns. If one had vapor samples of ace-
tone and ethanol that had equal absorbances at the
3.39-micron wavelength, the ethanol would absorb
almost three times as much light as the acetone would
at the 3.48-micron wavelength.

connected to the sample chamber), which
starts a timer. Another circuit (the “slope
detector”) monitors the 3.48-micron light
signal to determine when the rate of light
absorption by the subject’s breath ceases
to change rapidly. CME claims that the
combination of breath-pressure measure-
ment, breath-duration timing, and slope
detection isures that an alveolar breath
sample is measured.™

Light absorption by a gas is a non-linear
process. The Beer-Lambert formula
(Equation 2, above) predicts that if the den-
sity of absorbing molecules is doubled, the

76. Cf. CMI MANUAL, supra note 33, “Intoxilyzer
Operation” chapter, at 10, 11.

Blood Alcohol 1 .ng

amount of absorption increases, but by less
than a factor of two. The light detector
used to convert light energy to an electron-
ic signal is also non-linear.”” If the light
energy striking the detector is cut in half,
for example, the detector output does nor
drop by exactly half. Consequently, the In-
toxilyzer employs a compensating circuit
called the “linearizer,” which was designed
to correct these non-linear relationships.
An analog-to-digital converter translates
the linearizer’s electrical output into a num-
ber proportional to the alcohol density
present in the sample chamber. The num-
ber, printed as the machine-output, is pre-

77. Id., “Implementation” chapter, at 5.
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B Alcohol Testing

sumed to correspond to the subject's
“alcohol concentration” as defined by
Texas DWI law.

Breath Simulator Operation

Texas breath-testing procedures require
the test operator to check the Intoxilyzer
by running a “control” sample provided by
a breath simulator after each subject's
breath assay.” The simulator’s function is
to produce an alcohol-vapor sample of
known concentration. While the breath
simulator is not an Intoxilyzer part, it is
an accessory essential to each breath-
alcohol test, as well as to field calibration
of the machine. There are a number of
breath simulators on the market, but the

78. TBATP MANUAL, supra note 47, at 3-5.

discussion herein bears most directly on
the Smith & Wesson model Mark IIA, in
widespread use in Texas.

The simulator is a glass jar containing
a known alcohol-water mixture. (See Fig.
6.) Its sealed lid supports a stirring appara-
tus, two thermometers, a heater, a gas-inlet
tube, and an outlet tube. The tubes pene-
trate the jar’s cover, with the gas-inlet tube
extending to the jar's bottom, while the out-
let tube terminates near the top of the jar.
In normal operation, the stirrer circulates
simulator solution, keeping it in contact
with the heater and thermometers. One
thermometer serves as the heater’s ther-
mostat, maintaining the solution tempera-
ture at 34°C, plus or minus 0.2°C. The
other thermometer enables the operator to
see whether the thermostat and heater are
working.

The concentration of alcohol in the vapor
leaving the solution depends directly on the

THERMOMETERS

concentration of alcohol in the simulator
solution. At 34.0°C, the simulator solu-
tion must contain 0.1226 grams of alco-
hol per 100 milliliters of solution (i.e.,
0.1226 percent w/v) for the vapor sample
produced to have an alcohol concentration
of 0.10 grams per 210 liters.” The Intox-
ilyzer design follows the assumption of a
2100:1 blood/breath partition coefficient,
presuming that a blood-alcohol concentra-
tion of 0.10 grams per 100 millitiers cor-
responds to a breath-alcohol concentration
of 0.10 grams per 210 liters. Nevertheless,
the alcohol concentration of the simulator
sample must be 0.1226 percent w/v in ord-
er for the machine to register an “alcohol
concentration” of 0.10 percent w/v during
the simulator measurement. Blood and
water are not similar media. In fact, blood
contains solids that do not readily absorb
or release alcohol. Furthermore, the con-
centration of alcohol vapor in equilibrium
with blood relates mostly to the concen-

There is no so-called
“alveolar region.”’

—>T0 BREATH

TUBE tration of alcohol in the warer part of the ;

HEATER \ FROM PUMP blood.f“’ It is important to remergber that i
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79. Dubowski, Breath-Alcohol Simulators: Scien-
tific Basis and Actual Performance, 3 J. ANALYTICAL
ToxicoLoGy 177, 178 (1979).

80. Jones, supra note 35, at 195-196.

81. Id.

Figure 6. Reference sample instrument (breath simulator).
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SIMULATOR

Blood Alcohol T g

Figure 7. Intoxilyzer and Test Sequence

e ———
INTOXILY ZER so011as-a mn UB POWER ERROR READY
olJ
by CMi ALCOHOL CONCE on/
g BR8TH NTRATION ™ OFF |INTERFERENCE START/RESTART
1 > O 3 O 4 O s O 6O 7
AIR BLANK  AUTO ZERO TEST SUBJECT AIR BLANK TEST STANDARD AIR BLANK END OF TEST , >
U ~—

BREATH TUBE
PUMP TUBE

PRELIMINARY TEST INSPECTION: steps which must be completed before the test is
begun
A. Reference Sample Device Inspection

® WAIT FOR LIGHT 3 --when SEQUENCE INDICATOR LIGHT #3 illuminates,
the operator should check the ALCOHOL CONCENTRATION DISPLAY and
verify that it indicates 0.000 percent.

1. Check the THERMOMETER to verify that the solution is at the proper temperature.

2. The proper temperature range for the Alcoholic Breath Simulators is
34°C+/—-0.2°C (33.8°C to 34.2°C).

3. Check to see that the device is properly sealed.

4. Check the date and the Test Record Number which indicates when the solution
was last changed. Determine the number of tests conducted using this solution from
the information in the Intoxilyzer Log Book. The reference analysis solution should
be changed at least every two weeks or 25 analyses, whichever comes first.

: B. Intoxilyzer Instrument Inspection

1. Instrument Indicators:

a. POWER indicator should be illuminated.

b. READY indicator should be illuminated.

c. ERROR indicator should not be illuminated.

d. INTERFERENCE indicator should not be illuminated.
2. Alcohol Concentration Display should be illuminated.

To begin test, press start. Then follow instructions for indicators 1 through 7--SEQUENCE
INDICATOR #1 should illuminate,

1. AIR BLANK
¢ CHECK REFERENCE SAMPLE READY ~check temperature and seal

P

i

. TEST SUBJECT

DISCONNECT PUMP TUBE FROM BREATH TUBE

s EXTEND BREATH TUBE

* INSERT MOUTHPIECE

¢ TEST SUBJECT —have the subject give a long continuous breath

¢ HAVE SUBJECT BLOW UNTIL LIGHT 4 COMES ON-SEQUENCE INDI-
CATOR 4 will not illuminate until the subject has delivered a proper sample
and has ceased to exhaie.

¢ -OBSERVE BREATH LAMP WHILE SUBJECT IS BLOWING —~the subject

must deliver a continuous sample sufficient to iliuminate the BREATH FLOW

INDICATOR for a minimum of 5 seconds.

.‘AIR BLANK

* .-REMOVE MOUTHPIECE

* HOUSE BREATH TUBE

-» CONNECT PUMP TUBE TO BREATH TUBE

* 'PRESS ADVANCE —the instrument will automatically purge itself with room air.
* WAIT FOR LIGHT 5

. TEST STANDARD

¢ CONNECT REFERENCE SAMPLE —attach connector's [sic} of the same color
together.

* 15 MINUTE OBSERVATION OF SUBJECT « PRESS ADVANCE
e READY LIGHT ON * WAIT FOR LIGHT 6
¢ BREATH TUBE HOUSED—the breath tube should remain in the instrument 6. AIR BLANK

to keep it warm.

CONNECT PUMP TUBE TO BREATH TUBE

INSERT TEST RECORD CARD

PRESS ADVANCE —the instrument will automatically purge itself with room air.
® WAIT FOR LIGHT 2

2. AUTO ZERO
* PRESS ADVANCE

* 0

7.

* DISCONNECT REFERENCE SAMPLE

* HOUSE BREATH TUBE

* CONNECT PUMP TUBE TO BREATH TUBE

* PRESS ADVANCE—the instrument will automatically purge itself with room air.
¢ WAIT FOR LIGHT 7

END OF TEST

'« REMOVE TEST RECORD CARD~examine all copies for clarity.
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Bl Alcohol Testing

Intoxilyzer then measures an “alcohol con-
centration” for that air/alcohol/water-vapor
mixture.

Test Sequence

The Intoxilyzer operator conducts five
measurements to achieve a single breath-
alcohol test result:® (1) an “air blank”
measurement; (2) the subject’s breath test;
(3) a second “air blank” measurement; (4)
a simulator test; and (5) a third “air blank”
measurement. After each step, the machine
prints a number corresponding to the “al-
cohol concentration” in the sample cham-
ber during the step just completed.

The Intoxilyzer is not fully automatic.
The Intoxilyzer’s front panel has twelve in-
dicator lights. Seven of these cue the oper-
ator as to which test step is in progress,

Breathing technique alone
can produce up to 30
percent variation in
breath-test results.

five provide additional information about
the status of the test; the operator must
watch the indicators and execute a series
of checks and manipulations to obtain a
breath test result. (See Fig. 7.)¥ Addi-
tional steps in the procedure (such as
checking the subject’s mouth for foreign
materials) would be prudent, but this regi-
men represents the only steps required (in
the absence of “interference” or other “er-
ror” indications).

First Air-Blank Measurement
and Auto-Zero

After the Intoxilyzer has warmed up for
a few minutes, the “ready” light il-
luminates, signifying that the breath-
sample chamber has reached the operating
temperature. The best operator connects

82. See CMI MANUAL, supra note 33, “Intoxilyz-
er Operation” chapter, at 6; TBATP MANUAL, supra
note 47, ch. 3.

83. The test sequence herein described is from
TBATP MANUAL, supra note 47, at 3-3 to 3-6.
Parenthetical remarks and instructions for filling out
paperwork have been omitted. Other jurisdictions’
procedures may differ.
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the breath tube to the pump tube,* and
initiates the test by pressing the “advance”
button. The Intoxilyzer’s air pump then in-
jects room air into the breath tube, flush-
ing out the breath-sample chamber (this
takes about 25 to 30 seconds). The
machine then measures the light intensity
passing through the breath-sample cham-
ber. During this phase, the automatic gain
control adjusts the voltage applied to the
light source, changing the light’s intensity
until the signal produced by the 3.48-
micron light reaches a preset “zero” light-
absorption level. The Intoxilyzer then
stores the value of the 3.48-micron light
signal for use as a reference level in the
next three measurement steps. The refer-
ence-level storage is designated as the
“auto-zero” step. The machine then
registers the amount of light absorbed by
the room air in the sample cell, converts
this measurement to an “alcoho!l concen-
tration,” and then prints the result on the
test-record card. Since the light intensity
has been ser so that light transmitted by the
room-air sample produces a signal equal
to the reference level corresponding to
“zero” light absorption, the “alcohol con-
centration” printed should be zero. A result
other than zero would indicate a serious
malfunction.

Subject’s Breath Test

The operator disconnects the breath tube
from the pump tube, installs a saliva-
trapping mouthpiece on the breath tube,
and presents the tube so that the subject can
blow into it. As the subject delivers breath
through the breath tube, the sample-cell
pressure increases enough to close a pres-
sure switch, which causes the illumination
of the “breath” lamp on the Intoxilyzer
front panel and the starting of a four-
second timer. As exhalation begins,
breath-alcohol concentration is relatively
low, but increases rapidly if the subject has
alcohol in his blood. During breath deliv-
ery, the Intoxilyzer repeatedly measures
the breath “alcohol concentration” and
presents these results on the front panel
LED?® display for the operator (and sub-

84. Two flexible tubes pass through the Intoxilyz-
er’s side panel. One (the pump tube) is connected to
the exhaust of a small air pump inside the Intoxilyz-
er, and the other (the breath tube) goes to the breath
sample chamber.

ject) to observe. If the force of the subject’s
breath has been sufficient to keep the pres-
sure switch closed for the timer period
(about four seconds) and unless machine
circuitry indicates that the sample’s alco-
hol concentration is changing too rapidly
to be presumed “alveolar,” the apparatus
prints the most recently measured value of
the subject’s breath “alcohol concentration”
when the pressure switch opens near the
end of the breath delivery.

Second Air-Blank Measurement

After the breath-sample measurement,
the operator re-joins the pump tube and
breath tube, allowing the internal pump to
fill the sample chamber with air from the
environment, discharging the subject’s
breath from the machine. When the pump
cycle is complete, the Intoxilyzer prints the
“alcohol concentration” for the sample-
chamber contents. This result should be
zero, indicating that the “zero”-level vol-
tage is the same as that found in the first
measurement.

Simulator Test

The operator connects the breath simu-
lator to the Intoxilyzer pump and breath
tubes. The pump blows room air into the
simulator jar. Vapor bubbling through the
simulator solution (containing a known
proportion of alcohol to water), acquires
alcohol and returns to the Intoxilyzer
breath chamber. When the pump stops, the
“alcohol concentration” measured for the
simulator-produced sample is printed.

Third Air-Blank Measurement

The operator now disconnects the simu-
lator and re-connects the pump and breath
tubes. After the internal pump once again
fills the absorption chamber with air from
the environment, the pumnp cycle is com-
pleted, and the “alcohol concentration” of
the chamber’s room-air sample is printed.
Again, a non-zero result indicates a
machine malfunction. v

Next month—Part 1I.

85. The Intoxilyzer’s light-emitting diode (LED)
display is similar to that on some pocket calculators,
microwave ovens, etc.




