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BLOOD ALCOHOL LEVEL, ESTIMATION ANS BACK-TRACKING

AN EXAMPLE . . . . 

INTRODUCTION

1

Mr Alan Spence stands accused of Causing Death by driving without due care and attention having consumed alcohol above the prescribed limit, contrary to Section 3A of the Road Traffic Act, 1988.

BLOOD ALCOHOL LEVEL

2
When an alcoholic beverage is consumed, the liquid moves down the alimentary canal. A small amount is absorbed through the walls of the mouth, gullet and stomach. The major absorption does not take place until the liquid reaches the small intestine. The rate of absorption is about the same as that of water. The rate of absorption is much faster in the small intestine than in the stomach and therefore the absorption rate is governed to some extent by the rate at which the stomach contents pass into the small intestine. Consequently, alcohol absorption occurs more rapidly on an empty stomach. Strong alcohol on an empty stomach initiates a defence mechanism which delays absorption by coating the stomach lining with mucus.

3
Once in the blood stream, the alcohol quickly disperses throughout all the fluids of the body. The whole process takes between 30 and 90 minutes. 

4
As soon as the alcohol is in the body fluids, elimination of the alcohol begins with 10% being lost in sweat, faeces, urine or breath. The remaining 90% is metabolised by the liver and is chemically destroyed.

5
The lungs are very effective at moving water, fat soluble gases and vapours in and out of the blood stream. Alcohol can exist as a vapour in air as well as being dissolved in the blood. Any alcohol can pass from the blood into the breath and also in the reverse direction.There is a constant ratio between the alcohol level in the blood and the alcohol level in the breath. The constancy of this ratio is the basis of the breathalyser.

6 
Alcohol is much more soluble in blood than in air, the ratio being about 2300:1. If someone works in an alcohol laden atmosphere, virtually all the alcohol breathed in will be transferred to the blood through the lungs. 

7
The smell of alcohol in the breath is no guide whatever as to the amount consumed.

8
The concentration of alcohol in urine is higher than in the blood, the ratio being roughly 1.3:1. 

9
The rate of elimination of alcohol from the body is directly proportional to the body weight and is normally taken as 100 mg/kg of body weight per hour.

10
The legal limits in England, Wales and Scotland are: 


80 mg/100 ml in blood, 


35SYMBOL 109 \f "Symbol"g/100 ml in breath and 


107 mg/100 ml in urine.

11
In order to calculate the alcohol content of a person, it is first necessary to ascertain the fluid weight of that person. The ratio of fluid weight to body weight is given by the Widmark factor and this, for a healthy person, is about 0.7.


Absorbed alcohol is eliminated from the body at a rate of about 100 mg/kg of body weight per hour.


Total body weight of Mr Spence 
= 10.5 stone =  67 kg


Widmark Factor 


= 0.7


Fluid weight of person

= 46.9 kg


Any alcohol consumed by the Mr Spence will be distributed in 46.9 kg of fluid.

12
The following conversion factors are used:


1 pint 

= 
568.0 ml


1/2 pint 
= 
284.0 ml


1 fluid ounce 
= 
28.5 ml


1 gill 

= 
142.2 ml


1 measure 
=  
1/6 gill

= 
23.7 ml

THE BREATH TEST

13
In order to convert alcohol concentration in water v/v to a concentration w/w, we shall use a factor of 0.85.


Mr Spence's breath, at about 1.00 am local time, was found to contain 61 micrograms of alcohol in each 100 millilitres. This is equivalent to a blood alcohol concentration of  (61 X 80/35) = 139.4 mg/100ml.

14
The accident occurred at 11.15 pm or 1.75 hours before his breath test. If he eliminates 100 mg/kg of body weight per hour and he had absorbed all his alcohol by the time of the accident, he would have eliminated 100mg x 1.75 hrs x 67 kg = 11725 mg of alcohol between the time of the accident and the time of the breath test.

15
Those 11725 mg of alcohol would have been distributed throughout the  46.9 kg or 46.9 litres of fluid in the body. The equivalent reduction in blood alcohol level is 11725/469 = 25 mg/100ml of blood.

16
It follows that Mr Spence's blood alcohol level at the time of the accident was (139.4 + 25) = 164.4 mg/100 ml.  
 

17
This figure is based on the assumption that Mr Spence's peak blood alcohol level had been reached some time prior to the accident.

BLOOD ALCOHOL LEVEL FROM DRINKS CONSUMED

18
Mr Spence says that he consumed 5 or 6 pints of Harp Lager having his first drink between 7.30 pm and 8.00 pm and his final drink between 10.30 pm and 11.00 pm. He says that he drank evenly throughout the period from 7.30 pm to 11.00 pm.

19
Elimination of alcohol from his body would commence at about 8.30 pm, which is about 4.5 hours before the time of his breath test on the Camic device. His rate of elimination would be about constant at 100 mg/kg of body weight per hour suggesting a total loss of 100 x 67 x 4.5mg or 30.15 grams of alcohol.

20
At the time of his breath test, his blood still contained 139.4 mg of alcohol in each 100 ml of blood giving his total body content as 139.4 x 10 x 46.9 mg = 65.4 grams of alcohol.


His total alcohol consumption is therefore (30.15 + 65.4) = 95.55 grams which would have a volume of 95.55/0.85 = 112.4 millilitres.

21
The alcohol concentration in Harp lager is quoted as 3.5 % v/v, therefore Mr Spence had consumed the equivalent of 112.4/0.035 = 3211 millilitres of lager or 3211/568.0 = 5.6 pints.  

22
Mr Spence claims that he consumed between 5 and 6 pints of lager and the analysis above, based on the Camic reading, appears to corroborate that claim. 

23
The driver of a vehicle is more likely to be affected by alcohol than a pedestrian. This is because a driver is travelling rapidly along the road and he has to react to events sensibly and rapidly if an accident is to be avoided. The pedestrian is not subject to such constraints nor to the heavy responsibility that the driver of a vehicle must endure.

24
Since complete absorption of alcohol into the blood takes about one hour, any alcohol consumed within an hour of the accident would not have been absorbed into Spence's blood by the time that the accident occurred.

 25
Mr Spence was consuming lager at a steady rate of about 1 pint every 35 minutes. If the accident occurred at about 11.10 pm and he finished his last drink at 11.00 pm, then the alcohol consumed during the 50 minutes prior to 11.00 pm would not yet have been absorbed when the accident occurred. In 50 minutes he would have consumed (50/35) = 1.43 pints.

26
It follows that at the time of the accident, the alcohol in Mr Spence's blood was equivalent to (5.6 - 1.43) =  4.17 pints of lager.


4.17 pints of lager at 3.5% v/v alcohol contains 4.17 x 568.0 x 0.035 x 0.85 = 70.46 grams of alcohol.

27
Mr Spence has 46.9 kg or 46.9 litres of body fluid and the 70.46 grams is evenlly distributed throughout that fluid.



70.46 grams in 46.9 litres of fluid = 70460 mg in 46900 ml of fluid =


(70460/469) mg in 100 ml of fluid = 150 mg in 100 ml of blood. 


Thus, at the time of the accident, Mr Spence's blood/alcohol level was about 150 mg/100ml. However, that figure is based on Mr Spence's recollection of his manner of drinking.

THE EFFECTS OF ALCOHOL


28
The following is a reasonable guide as to the effect of various blood alcohol levels in a subject who does not drink heavily most of the time:


mg/100 ml

effect


30-50


Impairment of driving and similar skills


50-100

Reduced inhibitions, talkativeness, laughter, slight 

sensory disturbance


100-150

Incoordination, unsteadyness, slurred speech


150-200

Obvious drunkeness, nausea and ataxia


200-300

Vomiting, stupor, possible coma


300-350

Danger of aspirating vomit, stupor or coma


Over 350

Progressive danger of death from respiratory 

    




paralysis.

29
This table is subject to wide uncertainty. People vary enormously in their behaviour at different levels of blood alcohol concentration and the same person may be quite different at different times.


Many drunken drivers have been found to have blood alcohol levels of over 500 mg/100 ml of blood. At such concentrations, they should have been dead. Some chronic alcoholics have survived concentrations of over 1000 mg/100 ml of blood!

30
Although it is impossible to be precise about the effect of alcohol on Mr Spence, it is quite possible that his judgement and co-ordination would be affected. 
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