Alaska Scientific Crime Detection Laboratory
Interpretation of Alcohol Results

Issued: 7/27/2015 Version: IAR 2015 RO
Effective: 7/27/2015 Status: Archived

Content Page

Number

Ethanol, Proof and Standard Drinks 2

Common Conversion Units 3

Impairing Effects of Ethanol 4

Absorption, Distribution and Elimination 7

Widmark’s Equation and Calculations 8

References 14

Appendices 15-18

Revision History 19

Page 1 of 21

All printed copies are uncontrolled. Approved by Forensic Alcohol Supervisor



Alaska Scientific Crime Detection Laboratory

Interpretation of Alcohol Results
Issued: 7/27/2015 Version: IAR 2015 RO
Effective: 7/27/2015 Status: Archived

Introduction

The intent of this manual is to describe how forensic scientists within the forensic alcohol
discipline at the Scientific Crime Detection Laboratory will interpret the results of blood and
breath alcohol measurements. It also serves as a summary to the legal community as to
what to expect when a forensic scientist’s testimony is to include alcohol interpretation.

Ethanol

The chemical name for the alcohol that is commonly consumed is ethanol (or ethyl alcohol).
In this document, alcohol and ethanol are used interchangeably. Ethanolis a small, water
soluble molecule that is readily absorbed and distributed by the blood throughout all of the
water-containing components of the body.

Alcohol Proof

The concentration of an alcoholic beverage is commonly listed.in the units of proof. The
concentration of alcohol in percent by volume is one half the proof.

80 Proof =40 % (v/Vv)

The common abbreviations for alcohol pereent by volume are abv and % (v/v). The
volume of pure ethanol can be converted to its mass by using ethanol’s density.

1 mL ethanol = 0.789 grams ethanol

Standard Drinks

The term “standard drink” applies to drinks of “standard” alcoholic strength. In the
United States, a standard drink is officially defined as containing the equivalent of
14 grams of ethanol.’ ‘The resulting concentration of ethanol (% v/v) when 14 grams of
pure ethanol is diluted to a given volume can be calculated as follows:

Concentration in abv = (100 x 14 g) / (volume of drink in 0z x 29.6 mL/oz x 0.789 g/mL)

This gives the following drink concentrations for a United States standard alcoholic drink
containing 14 grams of alcohol:

12 ounces of 5% (v/Vv) beer
5 ounces of 12%06 (v/Vv) wine

1.5 ounces of 40%0 (v/V) spirits
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Common unit conversions

The Crime Laboratory reports blood alcohol concentrations in units of “grams per 100
milliliters” abbreviated as g/100mL. Other laboratories may use the units of “grams per
deciliter” abbreviated g/dL. Because one deciliter equals 100 milliliters, these units are
equivalent.

0.080 g/100mL = 0.080 g/dL

Alcohol concentrations reported in medical results are commonly in units of “milligrams per
deciliter” abbreviated mg/dL. Because one gram equals 1000 milligrams; mg/dL can be
converted to g/dL by dividing by 1000.

80 mg/dL = 0.080 g/dL = 0.080 g7100mL

Converting Serum and Plasma Results to Whole Blood

Although hospital results frequently report alecohol concentrations as being from blood,
serum or plasma is often the sample analyzed. Serum is the liquid that remains when
blood is collected without an anticoagulant.and allowed to clot. Plasma is the liquid
separated from whole blood and treated with an anticoagulant when the blood cells are
removed.

Ethanol distributes throughout all of the water-containing components of the body. Since
serum or plasma represents the water portion of whole blood, it will have a
higher alcohol content than the whole blood from which it came. The average ratio
of serum and plasma alcohol content to whole blood alcohol content is approximately
1.14:1 with a range of 1.04:1 to 1.26:1.° The whole blood concentration can be calculated
from the serum or plasma alcohol concentration result by using the average ratio.

Whole blood alecohol content = Serum or Plasma Alcohol Content /7 1.14

Breath and Blood Alcohol

Breath alcohol instruments indirectly estimate a person’s blood alcohol concentration using
a calibration factor called the blood/breath ratio. This ratio describes how the
concentration of alcohol in someone’s venous blood relates to the concentration of alcohol
in their deep lung air. Breath instruments in the United States assume a blood/breath ratio
of 2100:1. Studies have shown that the blood/breath ratio is less than 2000:1 during the
absorptive phase, increasing to about 2100:1 by 90 minutes post -dosing, and further
increasing to 2300:1 or 2400:1 later in the post-absorptive phase.® Because of the
variability in an individual’s blood/breath ratio, a breath alcohol concentration result should
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not be converted to a blood alcohol concentration. Despite this variability in the
blood/breath ratio, both breath and blood alcohol testing are valid when determining

someone’s current alcohol content.

The Alaska Administrative Code lists the legal limit of 0.08 in both blood (g/100mL) and
breath (g/210L) units making any conversion between the two unnecessary.*

Impairing Effects of Ethanol

Ethanol is a central nervous system depressant. The magnitude of its depressant effects is
dependent on the dose consumed. The depressant effects of alcohol cause an increase in
reaction time (decrease in information processing rate), a decrease in judgment, and a
decrease in coordination.

Studies have compared the relative vehicle crash risk of people at a specific alcohol level to
people with no alcohol in their system.* ° Relative crash risk asks the question, “What are
the odds of a person getting in an accident at a particular BAC compared to the odds of a
person getting in an accident with no alcohol in their system?” Mathematically, this is
expressed as:

( Ncrash

Ncontrol)BAC:x

Relative Crash Risk =
( Ncrash

Ncontrol)BAC:()

The largest of these studies used crash data from Grand Rapids, Ml and more recently in
Long Beach, CA and Fort Lauderdale, FL.

Page 4 of 21
All printed copies are uncontrolled. Approved by Forensic Alcohol Supervisor



Alaska Scientific Crime Detection Laboratory

Interpretation of Alcohol Results
Issued: 7/27/2015 Version: IAR 2015 RO
Effective: 7/27/2015 Status: Archived

As illustrated in Figure 1, results confirm a notable dose-response relationship beginning at
0.04 g/100mL and increasing exponentially at greater than 0.10 g/100mL.°
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Figure 1: Relative crash risk at varying BAC %

Page 5 of 21
All printed copies are uncontrolled. Approved by Forensic Alcohol Supervisor



Alaska Scientific Crime Detection Laboratory

Interpretation of Alcohol Results
Issued: 7/27/2015 Version: IAR 2015 RO
Effective: 7/27/2015 Status: Archived

Figure 2 shows these results in tabulated form®.

Table ES-1. Relative Risk Models

Relative Risk
. No Non-reactive Final Adjusted . A
BAC Covariates Demographic Estimate Grand Rapids
Covariates

0.00 1.00 1.00 1.00 1.00
.01 91 .94 1.03 92
.02 .87 .92 1.03 96
.03 .87 94 1.06 80
.04 .92 1.00 1.18 1.08
.05 1.00 1.10 1.38 1.21
.06 1.13 1.25 1.63 1.41
.07 1.32 1.46 2.09 1.52
.08 1.57 1.74 2.69 1.88
.09 1.92 212 354 1.95
.10 237 2.62 4.79

5.93
A1 298 3.28 6.41
A2 3.77 4.14 8.90

4.94
13 4.78 523 12.06
14 6.05 6.60 16.36

10.44
15 7.61 8.31 22.10
.16 9438 10.35 2948
17 11.64 12.74 39.05
18 14.00 15.43 50.99
19 16.45 18.31 65.32
.20 18.78 21.20 81.79

21.38
21 20.74 23.85 99.78
.22 22.07 2599 117.72
23 2251 27.30 134.26
.24 21.92 27.55 146.90
25+ 20.29 26.60 153.68

*From reporting of Grand Rapids Study data in Table 25 (a) of Allsop (1966).
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Figure 2: Tabulated form of relative crash risk results

The authors of the Grand Rapids study concluded that at above a 0.08% blood alcohol
level, factors other than alcohol became less and less significant and eventually seemed to
disappear.® This is compelling evidence that alcohol is a major factor in traffic crash

causation. In addition to these studies, the Committee on Alcohol and Other Drugs-of the
National Safety Council have concluded that all individuals are impaired with respect to
operating a motor vehicle at concentrations of 0.08 and above, while some individuals are
impaired with respect to driving at concentrations below 0.08.?

General Alcohol Concentration Curve

When a person consumes alcohol, the time course of ethanol concentration in the blood can
be divided into three phases: absorptive, peak, and post-absorptive. These phases are
illustrated in Figure 3.2

Peak

Post-Absorptive Phase

Absorptive
Phase

Alcohol
Concentration

A 4

Time

Figure 3: General alcohol concentration curve

As soon as alcohol is absorbed into the body, the body begins to eliminate it. During the
absorptive phase, alcohol concentration is increasing at a faster rate than it is being
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eliminated, at the peak, absorption and elimination rates are equal, and after absorption of

alcohol is complete, alcohol concentration will decrease until it is completely eliminated.

Absorption

When alcohol is ingested, about 20-25% of the dose is absorbed through the stomach
lining and the remaining 75-80% is absorbed when it leaves the stomach and enters the
small intestine.? The most important factor affecting the rate of absorption is the presence
of food in the stomach concurrent with alcohol. Peak concentrations are generally

attained within 30 to 60 minutes of the cessation of drinking.?When alcohol is
consumed successively over time, as in a social drinking situation, peak concentrations are
generally attained within 30 minutes of the last drink and may even be attained before the
last drink is finished.?

Distribution

Because alcohol is completely water soluble, the alcohol concentration in the body after
absorbing a given dose is proportional to a person’s total water content. The more water
a person has in their body, the less concentrated a given dose of alcohol will be
after it is absorbed and distributed. _About 68% of an average male’s body weight is
due to body water, while the percentage is 55%for average females.?

Elimination

At blood alcohol concentrations above 0.02 g/100mL, the metabolic capacity of the primary
enzyme responsible for ethanolelimination (hepatic alcohol dehydrogenase) is saturated.?
This means that the rate of ethanol elimination is independent of the remaining ethanol
concentration in the blood (zero-order kinetics). The majority of the human population
eliminates alcohol.at a rate between 0.010 g/100mL/hr and 0.025 g/100mL/hr
with an average elimination rate of 0.017 g/100mL/hr.® Factors that may have an
effect on an individual’s elimination rate include how well-nourished the person is and
whether continuous drinking has occurred over a period of several days.® An individual’s
elimination rate will vary and, rather than speculating over what their specific elimination
rate was during the time of interest, it is more practical to use the elimination range and
average listed above.?

The Widmark Calculation and Extrapolations

The calculations described in this section should be viewed as a general guideline
or rough estimate. While based on accepted scientific principles and peer-
reviewed data, calculating an alcohol concentration is not as accurate or reliable
as a measured breath or blood alcohol concentration.
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Widmark Formula

The Widmark Formula is used to answer these questions:
What is the minimum number of drinks needed to reach a certain level?

What would their maximum possible alcohol content be given a certain dose of
alcohol?

The Widmark formula can be used to calculate a person’s maximum alcohol content for
a given gender, body weight, and dose of alcohol. It assumes instantaneous and complete
absorption of the entire alcohol dose into a person’s systemic blood. Conversely, the
formula can be used to calculate the minimum amount of alcohol that must be
consumed to achieve a given alcohol content.

s O Empty stomach ® Afier food
Co fast) Widmark's rho
C, (fed) Dose (g/g)C,

Blood Ethanol, g/L

-
N
., Time,
'I“
/l
- ‘1\
v : DS 1 ¥ L ]

u ' ¥ ’ 1 " L] L T LR | L] L]
@ B0 120 180 240 300 360 420 480 540
Time, min

Figure 4: Widmark concept and the effect of food on bioavailability
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Figure 4 illustrates the concept behind the Widmark formula.” When a line is extrapolated

from the linear post-absorptive phase of an individual’s alcohol concentration curve (solid
line) back to time zero, the y-intercept represents that individual’s alcohol content if the
entire alcohol dose was instantaneously absorbed into the blood. This concentration is
denoted C, in the graph above. A factor called “rho” by Widmark is the dose of alcohol
consumed divided by Co. The rho factor represents the percent of a person’s body weight
due to body water and is also referred to as the volume of distribution of ethanol.
Widmark calculations performed by the lab assume a rho factor of 0.68 L/kg for
males and 0.55 L/kg for females. It can range from about 0.4 L/kg for an obese female
to 0.85 L/kg for a muscular male.®

When calculating maximum alcohol content, the Widmark formula is:

maximum alcohol content (g/100mL) = 100 x alcohol dose in grams / (body weight in
grams x_rho factor)

This formula can be rearranged to calculate the minimum dose of alcohol required
to achieve a given alcohol content as follows:

minimum alcohol dose (g) = (alcohol content in g/100mL x body weight in grams x rho
factor) / 100

The alcohol dose in gramsrand body weight in grams can be determined using the
following formulas:

alcohol dose in grams =.vol. of drinks in 0z x 29.6 mL/oz x (conc. of alcohol in drink/100)
X 0.789 g/mL

body weight in grams = body weight in pounds x 454 g/lb

See the appendix for tables that give Widmark calculation values based on gender
type, weight, and number of standard drinks consumed.

When rho factors were determined by Widmark, the experiment consisted of people rapidly
drinking the entire dose of alcohol within 5 to 15 minutes on an empty stomach.® These
conditions maximize the percent of the dose that makes it from the stomach into systemic
blood. This percentage is called the bioavailability. Under conditions involving drinking
with or after a meal or in repetitive alcohol doses over several hours, the bioavailability of
ethanol may be considerably less than 100%.%> " ® This decrease in alcohol
bioavailability is sometimes called an “alcohol deficit” and should be taken into
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consideration when discussing long social drinking situations or consumption of

food with alcohol.® The alcohol deficit is illustrated in Figure 4 by a lowering of C, when a
person is given the same dose of alcohol on a fed stomach versus an empty one. A likely
explanation for this decrease in bioavailability is the presence of food in the stomach
delaying gastric emptying. This allows for an increased contact time with gastric alcohol
dehydrogenase in the stomach before the alcohol reaches systemic blood.? ”- 8

Figure 5 illustrates an alcohol concentration curve when ethanol is administered
intravenously.®

y Peak BAC

150 - Diffusion plunge

100

Blood Ethanol, mg/di
i
(]

0 100 200 300 400 500 BOO 700
Time After Start of Infusion, min

Figure 5: Diffusion plunge after intravenous infusion of ethanol
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When alcohol very rapidly enters the blood stream, for example with intravenous infusion,

the initial true blood alcohol concentration can be higher than the concentration predicted
by the Widmark equation. This is due to the alcohol initially not having time to equilibrate
between the central (blood) compartment into the peripheral tissues, where most of the
body water is present. The rapid drop that occurs from peak concentration to equilibrated
concentration is known as the diffusion plunge. While this situation generally does not
occur when alcohol is consumed orally, it can occur with people who have undergone
gastric bypass surgery.*°

Forward Extrapolations (What would their alcohol content be N hours after the start of
drinking?)

Starting with the maximum alcohol concentration calculated with the Widmark formula
(Co), an estimate of a person’s maximum alcohol content at a time after drinking began can
be made using the range of elimination rates listed previously. Referring back to the
graph, this is essentially tracing from where the extrapolated line intercepts the y-axis
forward to a specific time and determining what the corresponding alcohol content is.

maximum alcohol content'N hours after start = maximum alcohol content -
elimination rate x N

Retrograde Extrapolations (Given an alcohol result, what would their result be N hours
earlier?)

Similar to-how an /estimate can be made of an individual’s alcohol content hours after
drinking began starting with the maximum alcohol content calculated using the Widmark
formula; an estimate can be made of an individual’s alcohol content hours before their
alcohol content was measured starting with the result of that measurement.

maximum alcohol content N hours earlier = measured alcohol content +
elimination rate x N

Accounting for Unabsorbed Alcohol (What if they drank immediately before the incident?)
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Note that the extrapolated dotted line in Figure 4 does not meet with the alcohol

concentration curve (solid line) until the post-absorptive phase is reached. When
performing extrapolations, the laboratory will assume that the post-absorptive
phase has been reached within one hour after the last drink is consumed. If the
time between when the last drink was consumed and when the measured result is being
extrapolated back to is less than one hour, the effect of unabsorbed alcohol will be taken
into account:

max. alcohol content N hrs. earlier = measured alcohol content + elimination x N -
unabsorbed alcohol

The contribution to an individual’s measured alcohol content due to-alcohaol still unabsorbed
at the time of the incident will be calculated using the Widmark formula.? 1f no information
is provided regarding the dose of alcohol consumed within the hour before the time
extrapolated to, a standard dose of 14 grams will be assumed.

Accounting for Post-incident Alcohol Consumption (What if they drank after the incident but
before the test?)

If alcohol consumption is suspected between the time extrapolated back to and the time of
the test, the same technique used to-account for unabsorbed alcohol will be used to
account for post incident consumption where maximum alcohol content N hours earlier
equals:?

Measured alcohol content + elimination x N - unabsorbed alcohol - post incident
consumption

As with estimating the effect of unabsorbed alcohol, if no information is provided regarding
the dose. of alcohol consumed post incident, a standard dose of 14 grams will be assumed.

Page 13 of 21
All printed copies are uncontrolled. Approved by Forensic Alcohol Supervisor



Alaska Scientific Crime Detection Laboratory

2.

P

9.

Interpretation of Alcohol Results

Issued: 7/27/2015 Version: IAR 2015 RO

Effective: 7/27/2015 Status: Archived
References

1. International Center for Alcohol Policies, What is a “Standard Drink”?, ICAP Reports 5

(September 1998)

P Harding, Interpretation of alcohol results, Alcohol Toxicology for Prosecutors,
American Prosecutors Research Institute (2003) 5-28

AW Jones, Evidence-based survey of the elimination rates of ethanol from blood with
applications in forensic casework, Forensic Science International 200 (2010) 1-20
Alaska Administrative Code 28.35.030

RF Borkenstein, RF Crowther, RP Shumate, WB Ziel, and R Zylman; The Role of the
Drinking Driver in Traffic Accidents, Department of Police Administration, Indiana
University, Bloomington, Indiana (1964)

. RD Blomberg, RC Peck, H Moskowitz, M Burns, and D:Fiorentino, Crash risk of

alcohol involved driving: a case-control study, Dunlap and Associates, Inc. (2005)
AW Jones and KA Jonsson, Food induced lowering of blood-ethanol profiles and
increased rate of elimination immediately after a meal, J. Forensic Sci. 39 (1994)
1084-1093

AW Jones, JG Wigmore, and CJ House, The course of the blood-alcohol curve after
consumption of large amounts of alcohol-under realistic conditions, Can. Soc.
Forensic Sci. J. Vol. 39. No 3 (2006):125-140

AW Jones and DJ Pounder, Measuring blood alcohol concentration for clinical and
forensic purposes, Drug Abuse Handbook (1998), SB Karch, p.342

10.H Klockhoff, I Naslund, and-AW Jones, Faster absorption of ethanol and higher peak

concentration in women after gastric bypass surgery, J Clin Pharmacol, (2002) 54,
587-591

Page 14 of 21

All printed copies are uncontrolled. Approved by Forensic Alcohol Supervisor



Alaska Scientific Crime Detection Laboratory

Interpretation of Alcohol Results

IAR 2015 RO

Version

7/27/2015

Issued

ived

Archi

Status

1 7/27/2015

Effective

LeT0
SECO0
Eveo
S0
290
¢Leo
€8C°0
96¢°0
60€°0
veeo
(0240]
8S9€°0
8LE°0
(0[0) 0]
Scro
€90
9817°0
€¢S°0
£95°0
87190
089°0
aT

(a1/3 ¥Sp)«(spunod urysiam Apoq) = sweas ui 3ysiam Apoq

pue

(Tw/8 68£°0) (00T /Hulip Ul |OYOI|E JO UOIIRIIUBIUO) )4 (Z0/TW 9°6T )« (S22UNO Ul SHULIP JO BWN|OA) = Swels ul asop |oYod|y

alaym

(103084 OYA HIRWPIAN  SWeELS ul JyS1am Apoq)/swess ul asop |0Yyod|v,00T = (1p/3) Ju3IU0D |oYod|e WNWIXeln
1SMO||04 SB B|NWIO4 dJewpPIA 9yl Suisn pa1e|nd|ed 8¢ Ued JUS1U0D |0YOI|e WNWIXeW ‘si010e) OYJ JO/PUe SyULIP PJEPUB)S UOU JO4

Jonbi| (A/A) %0 JO S22UNO G°T
UIM (A/A) %ZT 40 S30UNO§
1399 (A/A) %S 40 s8dUNO ¢T

:013U3[eAINb3 S| S1y| TOUBYID 2aNd JO S HT SUIBIUOI YULIP PIEPURLS ‘SN VY,

"3|ewW Jejndsnw e Joy 83/ G8°0 03 9|BW 435370 Ue 40y 8% /1 10 INOge wody a8ues ued 3| "Jaem Apoq o3 anp 1ysiam Apoq s,uosiad e jo
Ju3213d 33 s3udsa4daL 101084 OYJ BY | “SI[EWRF 0] B%/7 S5 0 PUE SI[EW 10§ 3/189°0 JO JOIIEJ OYI SHEWPIAN B SWNSSE 3|(e} SIY3 Ul SUOLR|NJ[ed ||V,

"JUS1U0D |0YOI|e UIAIS B 9A3IYoE 0] PIWUNSUOI 9q ISNWI 1By} [OYOJ[E JO JUNOWE WNWIUIW 9Y3 918|Nd|ed 01 Pash aq Ued 3|gel 3y} ‘A|asianuo)
'poo|q 21wa3sAs s,uosiad e 03Ul 8SOpP |0YOI|e AJ1IUD Y} Jo uoildiosge 919|dWOd pue SNOJULIULR]ISUI SDWNSSE 3
‘Joyoo|e jo asop pue ‘y8iam Apoq ‘4apuagd uaAig e J0j JUSFUOI [OYOI|E WNWIXEW S,U0SI2d B 91B|NJ[ED 0} B|NW.OJ JJEWPIM 9yl S3sN 3|qel SIYyL

[4740)
6TC0
Lecco
SEC0
o
1TAY)
S9¢°0
9420
68C°0
c0e0
LTE0
veE0
€S€°0
€LE0
L6€°0
€0
€Yo
8817°0
6¢S°0
LLS0
S€9°0
vT

L6T°0
€0C0
T1C0
8TC°0
LeC0
9€C0
9o
99¢°0
89¢°0
18¢°0
S6C°0
0T€0
8¢E0
LVED
89€°0
€6€°0
Tero
€S7°0
160
9€S°0
065°0
€T

T8T°0
8810
v61°0
00
60C°0
8TC°0
£2C0
LETO
LvT0
6SC°0
cLeo
98¢0
0€0
0ceo
oreo
€9€°0
68€°0
61v°0
€90
S6v°0
S0
a

991°0
¢/T0
8/T°0
S8T°0
¢61°0
00¢°0
80C°0
LTC0
£LTC0
8€C0
6vC0
€9C°0
LLT0
€6C°0
c1eo
€€E0
99€0
78€°0
91’0
€Sv0
66v°0
T

TST0
9810
aT0
89T°0
V(10
18T°0
6810
L61°0
90¢'0
9TC’0
L2C0
6€C0
¢sco
£9C°0
€8C°0
c0€0
veeo
6v€0
8LE°0
avo
€Sv0
or

9€T'0
wio
910
1ST°0
LST°0
€910
0LT0
LLT°0
9810
v61°0
0C°0
STC0
£2C0
(0 740]
SS¢0
¢LTo
60
vIeo
orveo
TLE0
8070

6

Sula piepuels jo saquinN

[S3[EIAI 10} 1ieY) [0yod |y

110
S¢1'0
0€T0
vET'0
orT0
SYT0
19T0
83910
S9T°0
€LT0
1810
T61°0
c0c0
€T1C0
LTC0
(4740
650
6LC°0
00
0€e0
€9¢€°0

8

90T°0
6010
€110
8TT0
[44%0)
LZT°0
CET0
8€T0
10
19T0
6ST°0
£9T°0
9/T°0
L8T°0
861°0
c1eo
£2C0
o
S9¢°0
68C°0
LTE0

L

1600
600
£60°0
TOTL'0
SOT°0
60T°0
€IT0
8TT°0
vZ1o
0€T’0
9€T’0
€v1°0
TsT0
09T°0
0410
1810
v61°0
60C°0
£eC0
LvT0
¢Leo

9

9/0°0
800
1800
¥80°0
£80°0
160°0
¥60°0
6600
€0T 0
80T°0
€110
61T0
91’0
€ET0
wio
1810
910
[ZAN0
681°0
90¢°0
LCC0

S

090°0
€900
5900
£90°0
0£0°0
€L0°0
9/0°0
6400
800
980°0
160°0
S60°0
10T°0
L0T°0
€110
TcT0
0€T0
(0] 4 0]
T1ST°0
S9T°0
1810

14

S¥0°0
L¥0°0
6v0°0
0s0°0
¢S0°0
¥S0°0
£50°0
6500
2900
5900
8900
200
9/0°0
080°0
S80°0
T160°0
£L60°0
SOT°0
€IT°0
1Z4%Y)
9€T0

€

0€0°0
1€0°0
€00
€00
S€0°0
9€0°0
8€0°0
6€0°0
700
€V0'0
Sv0°0
8700
0s0°0
€500
£50°0
090°0
S90°0
000
9/0°0
800
160°0

4

ST0°0
9100
9100
LTO°0
LTO0
8T0°0
6100
000
T¢0°0
00
€00
200
S¢0°0
£20°0
8¢0°0
0€0°0
€00
SE0°0
8€0°0
900
S¥0°0

T

(00]3
06¢
08¢
0L¢
09¢
0s¢
ove
0e¢
oce
0T¢
00¢
06T
08T
0LT
09T
0sT
ort
0€T
oct
(014
00T
ySsMApog

Page 15 of 21

Approved by Forensic Alcohol Supervisor

All printed copies are uncontrolled.



Alaska Scientific Crime Detection Laboratory

Interpretation of Alcohol Results

IAR 2015 RO

Version

7/27/2015

Issued

ived

Archi

Status

1 7/27/2015

Effective

08¢0
06¢°0
00€0
TT€0
€CE0
9€e0
0S€0
99€°0
8e°0
00t7°0
Tero
Evro
L9770
S6v°0
9¢s’0
1950
1090
L¥9°0
T10L°0
S9L°0
80
aT

(a1/3 ¥Sb)«(spunod ul 1ydiam Apoq) = sweas ui 3ysiam Apoq

pue

(1W/3 68L°0)(00T/SUMP U1 [04OI[E O UONIEIIUBIUOD), (Z0/TW 96T (SIIUNO UL SHULIP JO SWN|OA) = SWelS ul ISOP [0YOI|Y

alaym

(10308} OYa HIRWPIM L SWeLS ul 3YS1am Apoq) /swels ul 3sop |0Yy0d|V.00T = (1p/3) Jua3u0d |0yOI|e WNWIXEA|
!SMO||04 5B B[NWL.IO} YJeWPIAA 3yl Suisn pa1e|nd|ed 8¢ Ued JU33U0I |0Y0d|e WNWIXeW ‘S103de) OYJ JO/pue Syulip pJepuels uou Jo4

Jonbi| (A/A) %0t JO S®2UNO G'T
SUIM (A/A) %CT JO S92UNO §
1399 (A/A) %S JO S3dUNO 2T

:033u3jeAinba si siy| TOUBYIS oInd JO B HT SUIBIUOD YULIP PJEPUELS ‘SN Y,

*3ew Je|nasnuwi e oy 8% /1 G8°0 03 2|eWa) 952qo Ue Joj 8%/14°0 Inoge woJy aguel ued 3| “1aiem Apoq 03 anp 1ysiam Apoq s,uosiad e jo
1uad13d 3y3 sjuasaidal J01e) oyl BY) “SI[eUDFI10F BH/1SG0 PUE SI[ell 10§ 3%/189°0 JO 10108} OUI SHEWPIM B SWNSSe 3|l sIy} Ul suole|nd|ed ||y,

"JU3IU0D |0YOod|e UDAIS B BA3IYDE O} PAWINSUOD 9q SN 1EY} [OYOI[E JO JUNOWE WNWIUIW dU3} 9} |nd|ed 03 Pash 9 Ued 3|qel ay3 ‘A[9siaAuo0)
'po0|q 21Wa3sAs S,uosiad e 03Ul 3sOP [0Y0d|e 413U dY} Jo uoirdiosge 332|dWOd pue SNOBUBURISUI SWNSSE }|
‘|oyod|e jo asop pue ‘yS1am Apoq ‘4apuas UaAIS e 10} JUSIUOI [OYOI[E WNWIXEW S,u0SIad B 93 |NJ[ED O} B|NWLIOS YJBWPIAN 9Yd SISN 3|qel SIyL

90
TLC°0
08¢0
T6C°0
¢0€0
v1€0
£2€0
e
LSE0
VLEQ
¢6E0
€0
9Ev'0
aoro
T6v°0
€¢S0
1950
¥09°0
799°0
v1L0
S8L°0
vT

E€VCo
TSC°0
09¢°0
0£C°0
08¢0
¢6C°0
¥0€0
LT€0
TEE0
LVED
9€°0
¥8€°0
Sov°0
6¢v'0
9s¥°0
9877°0
TS0
1950
£09°0
€990
6¢L°0
€T

¢
¢eCo
orco
6vC0
6SC°0
69¢°0
08¢0
€6C°0
90€0
0ceo
9€e0
S€E0
vLEQ
96£°0
Tevro
670
870
8150
1950
190
€490
43

90¢'0
€TC0
0ceo
8¢C0
LECO
LvC0
LSC°0
89¢°0
08¢0
v6C°0
80€°0
SCE0
EveE0
€9¢€°0
S8€0
170
0
| ZA7A0]
v1s°0
1950
L19°0
T

L8T°0
€61°0
00C0
80C°0
9T¢0
v¢co
veC0
o
SSC0
£92¢°0
08¢0
S6C°0
T1€0
0€E0
0S€E0
vLEQ
00t°0
Tevro
L9%°0
0150
T9S°0
ot

89T°0
V(10
0810
L8T°0
610
00
0Tco
61C°0
6¢C’0
(0] 740]
¢seco
99¢°0
08¢0
L6C°0
STE0
9€e’0
09€°0
88¢°0
Tewo
6570
S0S°0
6

Sulia piepueis jo JaquinN

0ST0
SST0
09T°0
9910
€LT°0
6/1°0
L8T°0
S61°0
¥0C°0
120
i 44]
9€C’0
6vC0
¥9C°0
08¢°0
66¢°0
0ceo
SveE0
vLEQ
80170
6v77°0
8

TET'0
SET0
or1'0
SPT°0
T1ST°0
LST0
910
TLT°0
8/1°0
L8T°0
9610
£L0C0
8TC0
T€C0
Svco
290
08¢0
0g0
£2€°0
£S€°0
¢6€°0
L

cIT10
9TT0
0cT'0
S¢To
6¢T0
SET0
ovT'0
910
€ST0
09T°0
8910
LLTO
L8T°0
8610
0TZ’0
veeo
(0 74V]
650
08¢°0
90€0
9€€0
9

,S3ewa4 1o} 1ey) |oyod|y

€60°0
£60°0
00T°0
¥0T°0
80T°0
[44%0)
LTT°0
aro
£Z1°0
€ET0
ovT0
810
9sT'0
S91°0
SLT0
L8T°0
00c’0
9TC’0
veCo
SSC0
08¢0
S

SL0°0
LL0°0
0800
€800
9800
0600
€600
860°0
010
010
414
8TT°0
Sero
CET0
(04 %0)
0ST'0
09T°0
€LT0
L8T°0
v0C'0
v¢eo
v

9500
8500
0900
2900
S90°0
£90°0
0£0°0
€00
900
080°0
¥80°0
680°0
€600
660°0
SOT°0
Iro
0cto
6¢T°0
(0)74%0]
€ST0
89T1°0
€

LEO0
6€0°0
000
[470X¢)
€V0°0
Sv0°0
(V00
6v0°0
1500
€500
9500
6500
2900
9900
0£0°0
SL0°0
080°0
9800
€600
(1%}
430}
4

6100
6100
000
T¢00
[440)0]
[440)0]
€200
200
S¢00
£20°0
8¢0°0
0€0’0
1€00
€€00
S€00
£LE0°0
(0]7040]
V00
L¥0°0
1500
9500

T

003
06¢
08¢
0L¢
09¢
0S¢
ove
0€e¢
oce
0Tc
00¢
06T
08T
0LT
09T
0sT
ort
0¢T
0ct
(04
00T
WS M Apog

Page 16 of 21

Approved by Forensic Alcohol Supervisor

All printed copies are uncontrolled.



Alaska Scientific Crime Detection Laboratory

Interpretation of Alcohol Results
Issued: 7/27/2015 Version: IAR 2015 RO
Effective: 7/27/2015 Status: Archived

Page 17 of 21
All printed copies are uncontrolled. Approved by Forensic Alcohol Supervisor



Alaska Scientific Crime Detection Laboratory

Interpretation of Alcohol Results
Issued: 7/27/2015 Version: IAR 2015 RO
Effective: 7/27/2015 Status: Archived

Blood Tube Top Colors and their Additives

Page 18 of 21
All printed copies are uncontrolled. Approved by Forensic Alcohol Supervisor



Alaska Scientific Crime Detection Laboratory
Interpretation of Alcohol Results

Issued: 7/27/2015
Effective: 7/27/2015

Version: IAR 2015 RO
Status: Archived

e ¢ Clot activator and gel
for serum separation
Red/
Gold Gray
- — - e Lithium heparin
Light Green/ and gel for plasma
Green Gray separation
i -
¢ Silicone coated (glass)
» Clot activator, Silicone
Red Red coated (plastic)
. * Thrombin-based dot
1 activator with gel for
Orange serum separation
1
. * Thrombin-based clot
1 activator
Orange
1
 Clot activator
(plastic serum)
Royal ¢ K;5EDTA (plastic)
Blue
—ﬁ e Sodium heparin
e Lithium heparin
Green 1 Green
- * Potassium oxalate/
- sodium fluoride
Gray Gray e Sodium fluoride/Na, EDTA
¢ Sodium fluoride
- A (serum tube)
— * KEDTA (plastic)
‘ Tan
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e Sodium
polyanethol sulfonate (SPS)
¢ Acid citrate dextrose
additives (ACD):
Solution A -
22.0 g/L trisodium citrate,
8.0 g/L citric acid, 24.5 g/L
dextrose
Solution B -
13.2 g/l trisodium citrate,
4.8 g/L ditric acid, 14.7 g/L
dextrose

Lavender

-
t Lavender

e Liquid K;EDTA (glass)
* Spray-coated K,EDTA
(plastic)

' White

e K,EDTA and gel for
plasma separation

'[ Pink

Pink

e Spray-coated K;EDTA
(plastic)

¢ Buffered sodium citrate
0.105 M (=3.2%) glass

g . — §
Light E‘,. Light 0.109 M (3.2%) plastic
Blue Blue , ,
. ¢ Citrate, theophylline,
' adenosine, dipyridamole
(CTAD)
Clear
¢ None (plastic)
—
N -
e ear
Red/
Light Gray

Taken from: BD Diagnostics, BD Vacutainer Venous Blood Collection Tube Guide, 2010
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