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Alcohol and the Law

In the United States, it is each state’s responsibility to establish and administer legislation regulating the
operation of motor vehicles. Therefore, each state is in charge of defining legal limits for blood alcohol
levels. While laws regarding license suspension, restoration, and repeat offenders vary by state, all states
currently define 0.08% blood alcohol concentration as the legal measure of intoxicated driving for
noncommercial drivers. Drivers less than 21 years of age are held to a stricter standard, called zero
tolerance laws. Individuals under the age of 21 who drive a motor vehicle after consuming alcohol (even if
the blood alcohol concentration s less than 0.08%) will possibly lose their license and face a fine.

Alcohol affects an individual’s ability to concentrate, inhibits motor control, and impairs perception. In the
United States, alcohol-impqired driving crashes account for nearly a third of all traffic-related deaths.

In this activity you will establish a series of standards for known blood alcohol concentrations. You will use
these standards to determine the blood alcohol concentration of two blood samples from individuals
involved in a car crash and determine if they were legally intoxicated at the time of the incident.

The Scenario: Car Crash Challenge

nature and timing of the crash, police are concerned that alcohol may have been a factor. Blood samples
were taken at the hospital at 3:00 a.m. and will be used to determine the blood alcohol concentration of
the two drivers. In the hospital, police received sworn statements from each driver regarding the crash.

Police Notes:

Date of Crash: Jan. 1

Time of Crash: 2:02 a.m.

Blood Samples Drawn:  3:03 a.m.

Location: Elm Street, Rockville County

Driver 1: Mike McKenzie; male; age: 22; 180 pounds

Driver 2: Wendy Apple; female; age: 26; 120 pounds o
Mike McKenzie’s Statement

“l was at a New Year's Eve party in Johnson City, 2 hours away from the crash site. | arrived at the party at
10:00 p.m. and had two drinks that hour and two drinks the next hour. | left the party right as the clock
struck midnight. | had been on the road for 2 hours when the other car was approaching down the wrong
lane of the road. | had no additional alcohol those 2 hours | was on the road.”

Wendy Apple’s Statement

“I had just left a New Year's party around the corner. | arrived at the party around 10:00 p.m. | had three
drinks the first hour. However, I did not have any alcohol after 11:00 p-m. | left the party at 2:00 a.m. and
turned onto Elm Street to get home. The othr car came out of nowhere and hit me!”

Your job is to analyze the blood samples and determine if either driver was intoxicated at the time of the
crash. Additionally, your skills are needed to conclude whether or not the statements the drivers gave
police are supported by the blood sample evidence.

Materials

At your lab station:
6 divided petri dishes
2 colored pencils
permanent marker
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Shared from central station:

2.

. Bring the alcohol indicator and pipet from the

. After the indicator is in all the petri dishes,

. Record the initial color of the indicator

4 bottles simulated blood, with known alcohol concentrations
2 bottles simulated blood samples of unknown concentration, from Mike and Wendy

6 10-mL graduated cylinders
8 plastic pipets
alcohol indicator reagent

Procedure

. Using the permanent niayker, label four petri dishes: 0.0%, 0.04%, 0.08%, and 0.10%.
. Label the other two petri dishes “Mike” and “Wendy.”
- Measure out approximately 10 mL of a simulated blood sample using the labeled graduated aylinder at the

supply station. Inmediately place the cap back on the simulated blood sample. Pour the blood sample into
one side of the labeled petri dish and cover the sample with the petri dish lid. Return the blood sample,
graduated cylinder, and pipet to the central supply station.

. Repeat step 3, using the rest of the blood samples and the appropriate petri dishes.

supply station to your lab station. Remove the
a petri dish lid and place 6 drops of the
alcohol indicator reagent using the plastic
pipet in the empty side of the petri dish
(forming a single puddle of the reagent).
Immediately replace the lid over the petri dish
and repeat for all petri dishes.

record the starting time.

solution in the table provided on your Data
Sheet. The indicator reagent (not the
simulated blood) will change color if alcohol is
present.

. Allow the test dishes to sit undisturbed for 20 minutes at room temperature. In the meantime, calculate

the blood alcohol concentration for each driver at the time of the crash using the tables and formulas
provided on your Data Sheet. ot

. After 20 minutes, fill in your observations of the color change in the table.
. Then use your observations of the four standards (0.0%, 0.04%, 0.08%, and 0.10%) to estimate the blood

alcohol concentrations of the two driver blood samples.

- Graph the BAC at the end of each hour for the two drivers. Plot the two lines on the same graph, using a

different-colored pencil for each driver. The shaded region represents blood alcohol concentrations above
the legal limit for driving a motor vehicle.

Answer the Laboratory Questions.
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Lab Data:
Blood Alcohol Concentration (BAQ) Test Results
Standards for Comparison
Blood Alcohol Color of Alcohol Indicator Reagent
Concentration Initial After 20 minutes
[ 0.0%
’ 0.04%
0.08%
0.10%
Driver's Estimated Blood Alcohiol Concentrations
Color of Alcohol Indicator Reagent
Estimated BAC
Initial After 20 minutes .
1 Mike's Sample
LWenM Sample
_|
Lab Calculations:
Blood Alcohol Concentration Reference Table: 180-pound Male
Drinks pes hour
0 1 2 3 4 | s
[ BAC 0.00 0.02 0.04 0.06 008 | o011
Blood Alcohol Concentration Reference Table: 120-pound Female
Drinks per hour
0 1 2 3 4 5
[ BAC 0.00 0.04 0.08 0.11 0.15 0.19
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Calculated BAC at time of accident
Mike, 180-pound male

Hour 1 2 3 4

Number of drinks consumed

BAC at start of hour

BAC from concentration table

BAC (start of hour + table)

Alcohol broken down by thebody | -0.02 | -0.02 | -0.02 | -0.02

BAC at end of the hour

Wendy, 120-pound female

Hour 1 2 3 4

Number of drinks consumed

BAC at start of hour

BAC from concentration table

BAC (start of hour + table)

Alcohol broken down by the body | -0.02 | -0.02 | -0.02 | -0.02

BAC at end of the hour I

Blood Alcohol Concentration Graph
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Note: The shaded portion of the graph corresponds to BACs of
0.0 0.08 and above, which is the legal limit for driving in this activi
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Laboratory Questions

1. a. According to your evidence, was either driver legally intoxicated at the time of the crash?

b. Using your evidence, determine if the two testimonies provided by the drivers are accurate accounts of
their drinking patterns the night of the crash. Are there any discrepancies between your blood sample
data and your calculated blood alcohol concentrations?

¢. How confident would you be using your evidence to testify in a court of law? What further evidence
may you want to support your claim?

2. The blood samples from the drivers were taken from the drivers at 3:00 a.m., an hour after the time of the
crash.
a. How would you expect the concentration of alcohol in the blood samples to change over that hour?
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b. Does that change your statement regarding whether either driver was legally intoxicated at the time
of the crash?

3. Describe the chemistry behind the reaction taking place in your petri dish. Explain how this is similar to
what happens in some breath analysis instruments.

4. What are the advantages and disadvantages of using an instrument to test blood alcohol concentration
through breath? What are some potential sources of error?
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