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Program description 

 

Often, eliminating BAC evidence from the Alcotest is the first step in a successful DWI 

defense.  This 3 credit CLE will teach you the art and the science of challenging Alcotest 

evidence.. 
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I.  Introduction 

o Jill  Myra 

o State v. Chun, 194 NJ 54 (2008) 

o Success in a DWI case requires art and science – the 

art of persuasively arguing fact and law at trial 

includes a solid knowledge of the Alcotest 

o John J. Dell’Aquilo, Esq. 

o Deputy Attorney General (retired) 

o Personally litigated State v. Chun 

o Extensive knowledge of science of Alcotest and case 

law 

o Lt. Kevin Flanigan 

o New Jersey State Police (retired) 

o Headed Breath Test Unit and responsible for training 

police officers and NJSP on operation of the 

Alcotest 

o Robert Ramsey, Esq. 

o Senior CLE Instructor 

o Author, NJ Drunk Driving Law 2012 

 

II.  Science Behind Alcotest 

o Kevin Flanigan presenting 

o Set up of Alcotest 7110 

o Keyboard is underneath, CU34 Simulator/Calibrating 

Unit,  Brother laser deskjet printer 

o Alcotest is main component - $8K separately, whole 

package $12K cost 

o Breath hose – 46” long – completely heated 

o Components on the back – how to hook up the instrument 

and errors that can occur 

o 34 degrees Celcius  -why CU34 is named that way 

o Alcotest 7110 MK III – C 

o Brand new in 1995 

o NJ thought going to be first one to use in country 

o January 2005 is the first time that the unit was used 

in NJ 

o “C” – refers to communications 

o NJ is putting together a database and the unit will  be 

hooked up to a phone/modem cable 
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o Instrument is outdated because phone modem is not 

updated 

o Draeger has new instrument called 9510 but has new 

features – cable modem to upload information more 

quickly and touch screen 

o Current model being used can still  communicate but 

just slower 

o 128 diagnostic checks per second in 7110 machine 

o Compare to current technology is doing millions of 

pieces of information per second 

o Basically it is a computer and has a memory 

o Can memorize 1000 tests 

o Once instrument reaches 500 tests must download – 

memo by Chief Forensic Examiner because did not 

want to lose data 

o Not an issue anymore with State v. Chun because 

March 2008 instruments were being inspected once 

per year – per manufacturer requirements – Chun 

changed rules – must inspect instrument every six 

months – doubled workload 

o Data download 

o Instrument has internal memory 

o When coordinator comes in he/she does a 

recalibration 

o First thing hooks up to “null modem cable” 

 Transferring data from 7110 to laptop 

 Burn 3 CDS – 1 police department (non-

redacted), 1 for court (for discovery – redacted 

removing 6 identifying items – defendant’s last 

name, first name, middle initial,  driver’s 

license number, date of birth, state),  1 NJSP 

(non-redacted) 

 Find client’s case by looking for “sequential 

file number” in data download 

 Every time something is done with machine it 

receives a sequential file number – starting at 1 

and going to infinity 

 Open data download with Quattro Pro – opens 

356 fields – not all  information on AIR 
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o State v. Maricic, 417 NJ Super 280 (App. Div. 2010) – 

allows defendants to get data downloads and maintenance 

records in discovery 

o Imperative to get data download to best defend your client 

– don’t plead a client guilty unless you have a data 

download 

o Hypothetical: 

o Driver arrested and get error message in Alcotest 

“mouth alcohol detected” 

o Instrument has a “slope detector” – if  it detects 

mouth alcohol – test will  be aborted – message reads 

out error 

o Officers should wait an additional 20 minutes before 

starting over again – but nothing to stop officers 

from restarting and entering data again without 

waiting period 

o Machine must be restarted after error 

o Successful reading the 2
nd

 time – only get 1 AIR and 

you would not know that the first test was aborted 

unless you received the data download 

o Data download would tell  you what time the prior 

test ended and new test started – to establish 20 

minutes before second test 

o Hypothetical: 

o Conducting Alcotest and “control test failure” 

o Instrument will  shut down until  solution is changed 

by PD 

o Then must take driver to another police department 

o Complete test at the other department and get a 

reading 

o You would not know that they received a control test 

failure at the other department to determine the 20 

minute waiting period 

o Data download will  tell  time last test ended and 

when next test started 

o Will see arrest in one town and Alcotest in another 

town – look at police reports 

o Data download will  tell  you what time they ended 

the first aborted test to determine whether or not 
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they did the 20 minute observation before starting 

the new test 

o CU34/Simulator 

o Neoprene hose – 1 ¼” long – connects Simulator to 

the Alcotest – leads to cuvette or IR chamber – did 

not want to lost concentration of vapor between both 

machines (Simulator and instrument) 

o 20” plastic hose leads to pump in instrument – when 

instrument wants to see a sample it pumps air into 

the simulator, bubbling up and creating that vapor 

being forced into the instrument, then the instrument 

will  analyze that vapor 

o Off/on switch 

 Driver locked up in Camden County, sitting 

next to instrument, officers did not pay 

attention and he turned off simulator – must 

have been coached 

 Simulator was turned off and lost power and 

lost temperature – simulator temperature error 

came on screen – rendered inoperable 

 Driver taken to another jurisdiction 

o Instrument stays on 24/7 as does simulator – goes 

into sleep mode if not in use – simulator is 

constantly heating up and cooling off to 34 degree 

Celsius, +/- .2 degree Celsius (33.8-34.2 degrees C) 

– won’t do anything until  reaches 33.8 degrees C 

o Cord to temperature probe which goes into simulator 

– temperature probe tells instrument temperature of 

simulator solution 

o Two types of temperature probe: 

o Black key temperature probe 

 Carried by Coordinators (NJSP) 

 Coordinators have deeper access to gain into 

instrument – can change tolerances, can change 

the date, can change different features in 

instrument 

o Regular temperature probe: 

 Each police department has one 

 Only allows solution change, getting reports 

from instrument, and temperature of solution 
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 Limited access by local PDs 

o Simulator 

o Simulating what a human being with a BAC of .10 

would be 

o .10 BAC and blew sample into instrument and would 

test and come back with .10 BAC 

o CU34 – simulates a live human being who would 

have a level of BAC in his body as .10 

o “bracketing” –  

 with breathalyzer we used to bracket machines 

• Coordinator would inspect machine at an 

interval 

• As long as the machine was in proper 

working order at beginning of interval 

(day 1) and end of interval (day 90) – the 

court could assume that the tests in 

between were done on a machine that was 

in proper working order – circumstantial 

evidence - inference 

 With new technology – 7110 

 Bracketing is down to every single drunk driver 

 Before samples are provided the instrument 

will  do a control test before any further testing 

can be done 

 A tolerance between .095 and .105 shows the 

instrument is working properly 

 Instrument will  then take breath samples and 

allow operator 11 attempts to get 2 good, valid 

samples – not necessarily consecutive 

 At the end of breath sample, instrument will  do 

another control test – this is the bracketing for 

each drunk driver 

o Simulator Solution 

o Measuring gas – fluid 500 millil iters in bottle 

(simulator solution) – good for 25 test sequences or 

30 days – every 30 days no matter how many tests – 

solution must be changed - $7.50 per bottle 

o Solution is 500 ml of ethyl alcohol and water – 

mixed to a liquid concentration of .12 – lab report 

from NJSP Forensic Lab that provides that a random 
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test was done of samples of lot that solution came in 

and found that within the proper range 

o Ideal mixture for solution - tolerance of simulator 

solution is .117 to .125 (a .121 equals a perfect .10 

vapor) 

o If take mixture and heat to 34 degrees C and create a 

gas in head space (space between liquid and top of 

container) – if  test gas – it should be .10 BAC – 

molecules of vapor would test to .10 BAC 

o 500 ml has to be heated 34 degrees C +/- 0.2 degrees 

– if  solution change must be conducted it takes 1.25-

1.5 hours to complete 

 if  instrument goes down because of control test 

failure not going to call someone in – 2-3 

people at each PD should be trained to change 

solution 

 if  officer holds Alcotest Certification Card – 

then authorized to change solution 

 need to be meticulous to detail because must be 

done the same way each time in order for 

machine to properly function – if  don’t do this 

each time, then accuracy of machine gets called 

into question 

 heating to 34 degrees – approximately 10 

minutes 

 solution heats up quickly but as it goes through 

metal components of simulator it was cooling 

down so not getting good control tests – 

Draeger said let it heat additional 20 minutes – 

but Director of Forensic Bureau in NJ said let 

it heat for 60 minutes 

 Simulation Equilibration Timer – 60 minutes in 

NJ 

 So – solution heats up 10 minutes then timer 

kicks in and the solution cooks for 60 minutes 

before test is run – we know everything is good 

and heated so that the tests are accurate 

 Heating stick in jar and a paddle to circulate 

solution (not mixing) in the jar so that the jar 

is equally heated – otherwise liquid near 
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heating stick would be hotter than liquid on 

other side of the jar 

 Paddle stays on 24/7 also 

 Thermostat set at 34 degrees – when reaches 

that temperature it turns off – like your heater 

at home – keeps within range 

o Solution has short life span – 5 occasions when this 

solution must be changed – solution depletes over 

time 

 Pure passage of time (30 days) – if  after 

midnight, on 30 days – instrument will  not 

work without change 

 25 drunk drivers tested – instrument will  allow 

you to test 25 drunk drivers and then need a 

solution change – instrument will  not function 

until  solution change 

 Control test failure (bracketing) – range 

allowable for instrument, tolerances in 

instrument within a range of .095 and .105, if  

instrument is out of range then shuts off and 

need another control test 

 Routine maintenance of instrument – every 6 

months – Chun requires every 6 months – 

coordinator will  put new solution in before 

completing inspection 

 Simulator about to expire – simulator and probe 

need to be recalibrated every year – breath test 

coordinator must calibrate – probe value 101 or 

102 – black key function – probe value must be 

set in simulator 

o SOP for each police department to have 2-3 officers 

who pay attention to detail to do solution changes 

o SOP when there is some failure that shuts off the 

instrument such that cannot conduct test – bring to 

other PDs – protocol established but not hard and 

fast rule – thinking was not to waste time diagnosing 

problem 

 BEFORE going to another PD - can change 

solution – call designated person – 1.25-1.5 for 

change solution 
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 Police fear that if  they wait too long going to 

lose alcohol – tend to rush through it 

 Alcohol dissipates at a constant rate of .015 

BAC per hour 

 Stressful for police officer to go to another 

town – dealing with new group of people, don’t 

know where stuff is,  Sgt or Lt from other 

department watching – tend to make more 

mistakes under these circumstances – get 

frustrated 

 Training to give new 20 minute observation 

once at new PD 

 REMEMBER psychologically want to get out of 

new PD asap and therefore more likely that 20 

minute observation is not conducted 

 Check as to whether test administered in 

reasonable period of time – sometimes 

defendants will  then refuse after being carted 

around to different PDs 

 If AIR from other PD, check for 20 minute 

observation and check on what happened at 

prior PD 

o Digital NIST or Ertco-Hart Thermometer 

o State v. Holland, 422 NJ Super 185 (App. Div. 2011) 

o Each NJSP coordinator has an NIST Thermometer 

(National Institute of Standards and Technology) 

o $1200 each thermometer - $500 for recalibration 

o Each coordinator has their own – have 4 simulators 

for calibration – 3 simulators from NJSP and 1 from 

local PD – once all  heated up for over an hour – get 

thermometer and checking each simulator to make 

sure heating up to 34 degrees – to insure that 

simulator was heating up properly for accuracy 

o State went to another thermometer which was 

cheaper to calibrate – use Control Company NIST 

Traceable Temperature Measuring System 

 Runs on batteries – portable –turn it on and put 

probe into each simulator 

 Whole process is very quick 
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 Probe just checks temperature of each simulator 

for purpose of calibration – does not have 

anything to do with accuracy of machine 

o Idea of Alcotest is sample of breath from human 

being or from simulator that is going to be tested by 

2 independent technology 

 Instrument tests 

 Instrument will  compare results from both 

technologies and as long as IR and EC within 

.008 or 10% whichever is greater 

o Cuvette – solid polished brass 

o Sample chamber 

o 2 ¼  inches long 

o Maximum capacity of 70 ml 

o Instruments says “please blow/R” 

o Officer says “I want you to take a deep breath….” 

o Instruments reads “****” – means defendant is 

blowing 

o 10 asterisks – 1.5 L of air – minimum volume to 

receive in order for instrument to analyze sample 

o Air blown into breath hose and through flow sensor 

– once sample enters cuvette and IR emitter is 

activated 

o IR = energy – ethanol molecules absorb IR energy 

o Instrument emits a beam which must make 6 

reflections, 7 passes inside that chamber because 

need specific distance in order to measure IR energy 

– molecules of ethanol absorb energy and you have 

the results 

o Send out 100 units of energy, if  molecules absorb 10 

units,  our alcohol detector receives 90 units back – 

maybe an .05 reading; higher concentration of 

molecules = more absorption – higher reading 

o More molecules of ethanol in chamber the higher the 

reading 

o Molecules are also from simulator into chamber – 

enter from top of cuvette from neoprene hose – we 

know reading because we know it was tested by 

NJSP lab 
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o Between each test (human or simulator) all  

molecules are blown out – room air purges 

instrument out 

o 70 ml cuvette – first in, first out – one way check 

valve –when pressure stops, valve closes – free 

flowing system 

o Electrochemical sensor (EC) 

o Once IR is done being analyzed – reach IR 

absorption plateau 

o Defendant stops blowing, chambers shuts, fuel cell  

piggybacks cuvette 

o When IR is done, fuel cell  draws 1cc of air and 

analyzes 1 cc of same breath that IR has just 

finished analyzing 

o Independent from IR testing 

o Like a battery – measuring current 

o Not practical to get a blood sample – so next best thing is 

a breath sample from lowest part of the lungs – closest to 

arterial blood – want to test molecules in deepest part of 

the lungs 

o When first start blowing – the air from mouth, 

throat, upper chest is emitted 

o Must continuing blowing for a while so that 

molecules of alcohol have time to come through 

instrument 

o Most human beings blowing 3.5 seconds or 1.5 L of 

air should be enough time for molecules to come out 

for representation of what was in the lung 

o 1.2 L of air for women over 60 – NJ doing studies on 

breath volume, women are generally smaller than 

men and older females have less breath volume – 

however the 1.2 and 60 years old were not based on 

a scientific analysis 

o In order to get proper sample from a person there is 

language that the officer must “coach” defendants – 

specific verbiage – from Chun case 

o Every attempt of a breath sample – language must be 

read and must change mouth piece 

o Coach them – “keep blowing, keep blowing, keep 

blowing” 
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o Error – “blowing not allowed” – defendant stops 

sample for a short period – once you stop blowing 

you cannot start again – it is an interruption in the 

blowing – can also be an error if defendant began 

blowing before instrument was ready 

 These points are at issue in refusal cases 

 Can argue that pulmonary system is 

compromised such that person is unable to take 

the test – attempted but unable to give proper 

volume sample – get letter from doctor to 

establish medical issue 

 State v. Marquez, 408 NJ Super 273 (App. Div. 

2009) – must read paragraph 36 in native 

language; no defense that you are too drunk to 

understand you have an obligation to take the 

test 

 State v. Schmidt, 206 NJ 71 (2011) – in refusal 

case, issue related to pulmonary function, need 

MD or expert to provide evidence that person 

physically incapable to provide proper volume 

sample 

 State v. Rodriguez-Alejo, 419 NJ Super 33 

(App. Div. 2011) – defendant from Cuba and 

does not speak English, reading paragraph 36 

and says “yes”, defendant does not understand 

instructions on how to administer test – 

officers do not speak Spanish, affirmative 

defense created for refusal case when language 

issue – just did not understand instructions to 

provide proper sample; mistake in case – 

burden of production on defendant (that is ok), 

burden of proof also on defendant – do not say 

what burden of proof may be, prosecution 

would have to then disprove beyond a 

reasonable doubt 

o Specific language from case – instructions on how to 

take test – coaching by police 

o Birthday candle point – “Continuous flow rate of 2.5 

L/min” 
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o Defendant must blow minimum of 2.5 L/min – barely 

a whisper is required – slow, steady sample is better 

than a forceful breath 

o Tube is heated so that condensation does not form in 

the tube 

o More molecules of ethanol as the “richer” sample of 

the lung is reached – concentration of molecules 

should be increasing as the person is breathing – but 

there is only a limit – you can only be so drunk 

o Instrument detects ethanol in the chamber and starts 

doing calculations – anticipating a standardized 

pattern – you can graph the expected results 

 Start at 0 – no molecules of ethanol 

 As the time increases and you continue to 

breath, the BAC increases but then there is a 

plateau – reading every ¼  second to establish 

pattern – can’t see more than 1% change in ¼  

second interval 

 Some states do graph the results – but there is 

no graph that is generated by the machine 

 When pattern deviates then you get an error 

message 

 If don’t reach the plateau or it drops off,  then 

“plateau not achieved” is the error message you 

receive – “mouth alcohol” is one reason error 

you may get 

 If graph spikes then drops off but no plateau – 

then mouth alcohol detected – no additional 

tests can be taken – new sequential file number 

– instrument shuts down – MUST WAIT 20 

MINUTES AGAIN….get data download 

because otherwise cannot see this process 

happening and whether 20 minute observation 

was done 

 Officers can inadvertently create an error 

because the officer may tell  the defendant to 

stop breathing because there are 10 asterisks on 

the readout screen 
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