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EXECUTIVE SUMMARY 

CALIFORNIA STATE DEPARTMENT OF JUSTICE (DOJ) 

MARIJUANA. INCIDENCE IN THE CALIFORNIA IMPAIRED DRIVING POPUIATION 

'rhe following summarizes information arising from an Office of Traffic Safety 

(OTS) funded project 1rlhich examined a randomly selected California impaired 

driving population whose forensic blood samples were analyzed for the presence 

of marijuana. This impaired driving population consisted of 1,792 subjects 

whose blood samples were ffilbmitted to the thirteen DOJ criminalistics labora­

tories by the California Highway Patrol. In order to complete this project, 

it was necessary to identify a specific, sensitive and inexpensive test capable 

of analyzing a large population of hemolyzed blood samples for delta 9- tetra­

hydra ..:annabino1 (delta 9-THC) which is the only drug in marijuana which corre­

lates strongly with behavioral effects. Once the test had been identified as 

radioimmunoassay (RIA), a stud~r of the incidence of marijuana use while driving 

became feasible. Correlation of a number of variables such as age, sex, and 

geography with use of marijuana while driving could then be examined. 

The research yielded significant information regarding the use of marijuana by 

California impaired drivers. There was a 16 percent overall incidence of delta 

9-THC in the blood of the sampled impaired driving population. Where no alcohol 

was present in the blood samples, (lS5 of the total 1,792 samples) the incidence 

of delta 9-THC rose to 24 percent in that particular subpopu1ation. It was 

found that marijuana use widely crosses age brackets. It was confirmed by con­

trolled delta 9-THC administration to volunteer subjects that the detectable 

presence of delta 9-THC is associated with significant driving impairment. 

OBJECTIVES 

The major goal in the Marijuana Incidence study was to determine the incidence 

of marijuana in a California impaired driving population. Secondary objectives 

of the project were to: 

(1) Confirm the analytical results developed by RIA with results developed 

from gas chromatography/mass spectrometry (GC/MS). 

(2) Perform a retrospective associative analysis on such variables as age, 

sex, ethnic origin, employment status, county of incidence, county of 
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residence, time and date of incidence, whether an accident was involved, 

type of automobile, time lapse to sampling alcohol level, presence of 

other drugs, evidence of marijuana use, and time lapse to analysis. 

(3) Attempt to determine delta 9-THC impairment levels. 

(4) Provide the National Highway Traffic Safety Administration with informa­

tion useful for the development of control standards and countermeasures 

that will reduce marijuana related traffic accidents. 

Bll.CKGROUND 

Historically, analytical techniques in criminalistics laboratories have not been 

sensitive or selective enough to detect delta 9-THC (which is the most impair-

ing drug substance in marijuana). The lack of a testing procedure has allowed 

the marijuana user freedom to drive while under the influence of marijuana, 

thereby creating a potential traffic safety problem. The California DOJ recently 

became aware of an appropriate test developed by UCLA. scientists (RIA) which was 

capable of analyzing blood samples for delta 9-THC. The DOJ approached OTS for 

funding of an experimental program to assess the magnitude of the impact of 

marijuana use while driving on traffic safety. This project represents an initial 

attempt to define the limits of the problem, and to provide statistical informa­

tion for the enlightenment of criminal justice, t1'affic safety, and legislative 

officials. 

California's licensed drivers represent 10 percent of the licensed drivers in 

the United states. Approximately SS6,700 impaired drivers were arrested in the 

United states in 1976; 266,000 were arrested in California. The California 

arrests represented 30 percent of the total impaired driving arrests in the 

United states. 

Driving under the influence of marijuana in California by a broad population 

base may be encouraged by decriminalization of marijuana possession and use, the 

unavailability of a usable testing procedure, and by the absence of document­

able long-term drug effects. The development of technology allowing reliable 

testing for marijuana use, and the significant incidence of marijuana use in a 

driving population demonstrated by this study should prompt legislative activity 

leading to a formal traffic safety program for marijuana as it has for alcohol 

and other impairing drugs. 

• 
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PREVIOUS STUDIES 

There is a limited survey by Teale and co-workers (1977) that has chemical 

validation; but this was of a non-representative group of 66 fatally injured 

motorists in Great Br'itain. In that particular population? the English dis­

covered a 10 percent incidence of delta 9-THC. other studies have been con­

ducted, but most have been geared toward fatalities. The DOJ study examined 

the spectrum of drivers arrested for impaired performance including fatalities, 

accidents and non-accident situations. 

An interesting study, conducted by Dr. Klonoff, published in the journal Science 

in 1974 demcnstrates that "smoking marijuana and driving is an extremely hazard­

ous t'dng to do. if The conclusions reached in this study were that there was 

demonstrated impairment on the test driving course but when the impaired person 

was allowed to drive on city streets,the impairment demonstrated was even more 

pronounced. 

In another study, Dr. Herbert Moskowitz at UCLA devised an ingenious driving 

simulator on which he demonstrated that perception, tracking, attention, central 

viSion, reaction time, memory, information storage, judgment, manipulation and 

coordination skills are increasingly impaired by incremental doses of marijuana 

(delta 9-THC). 

This incidence study is a basic step in addressing the traffic safety-marijuana 

situation. There are no other studies in the world today where a large number 

of impaired drivers have been chemically surveyed for the incidence of delta 

9-THC. other studies have proven that marijuana impairment while driving does 

occur and is dangerous. This study attempts to define the limits of the problem 

in California by using a statistically valid methodology. 

EXPERIMENTAL DESIGN-DOJ PROJECT 

RIA Validation: The RIA technique was successfully validated with respect to 

hemolyzed blood by GC/MS by Dr. James Valentine of University of Missouri, Bruce 

Hidy of natelle, NIDA, and Torn Keener of DOJ. The statistical analyses of the 

data are outlined in detail in the body of the report. 
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Impairment Levels: The first step toward establishment of marijuana impairment 

levels was an experimental protocol developed by Leo Hollister of the veterans 

Administration Hospital in Palo Alto. The protocol included administering 

standard National Institute of Drug Abuse (NIDA) delta 9-THC cigarettes to 60 

human subjects. A blood sample was taken prior to smoking; the subjects smoked 

NIDA cigarettes and in five minutes, another blood sample was drawn. The sub­

jects were then presented to uniformed Highway Patrol officers and they submitted 

to roadside sobriety tests. Their performance on these tests was documented 

and this procedure was repeated after one-half hour, It hours, and 2i hour.3. 

The performance profile was correlated with delta 9-THC serum and blood levels. 

Two and ona-half hours after smoking, 59 percent of the subjects failed the 

,roadside sobriety tests. The data from this phase of the study represents the 

first step towards establishing marijuana impairment levels. This information 

is presented in more detail in the main body of the final report. 

S8.mElinS & Analysis: The DOJ Law Enforcement Consolidated Data Center and the 

BUreau of Criminal Statistics provided information defining what constituted 

a representatiVB sampling of the impaired driving population in the DOJ crirninal­

istics laboratory service areas. The sampling process consisted of having our 

laboratory personnel involved in blood alcohol analysis pick out blood samples, 

remove a small amount of blood and forward it to our Sacramento project center 

for distribution to the RIA laboratory in Los Angeles. * 

For each subsample taken, the laboratory obtained a copy of the respective arrest 

sheet, or accident report from the CliP. The information from the Cili' arrest 

sheet, the blood alcohol results received from the DOJ laboratory, any additional 

drug analyses performed on the blood sample at DOJ, and the RIA delta 9-THC re­

sults were encoded anonymously onto a data sheet. The data was then submitted 

to the DOJ Law Enforcement Consolidated Data Center for analysis by computer 

methods. The computer analysis examined pertinent elements and cross-tabulated 

*T'ne Office of the Attorney General of the state of California researched the 

legality of subsampling such evidence. Their opinion was that as long as the 

original evidence was not jeopardized in the subsampling process, and as long 

as the process was of an anonymous nature which would not be utilized in any 

way in the courtrooms of California, it would be permissible to use the blood 

for delta 9-THC assays. 

-
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those elements. The listing generated from the analyses allowed conclusions 

with respect to the statistical significance of the data. This data was pre­

pared anonymously in order that the Criminal Justice System and the public 

might benefit from trends and statistical information without jeopardizing 

the rights of the accused. 

DISCUSSION OF RESULTS 

The DOJ Law Enforcement Consolidated Data center, the Bureau of Criminal statis­

tics, and the Health Sciences Facility at UCLA have conducted statistical analysis 

of the incidence data. 

The most significant statistic that developed in this study was the 16 percent 

overall incidence of delta 9-THC in the California impaired driving population. 

However, statistical information indicated a higher incidence of delta 9-THC 

in drivers that do not have any evidence of alcohol or other drugs in their 

blood. Also, those licensed drivers between 30 and 60 years demonstrated a 

slightly higher incidence of delta 9-THC (19%). Drivers between 14 and 29 years 

manifested an incidence of 13 percent to 15 percent delta 9-THC. 

Variations related to geographical location were found. With respect to the 

county where the arrest occurred, there was a wide variation of incidence of 

delta 9·-THC, from 6.7 percent in Butte County to 38 percent in Calaveras County. 

The range of the incidence of delta 9-THC versus the county of residence of the 

arrested driver was as low as 4 percent in Butte County to as high as 31 percent 

in Alameda County. 

All persons in the impaired driving population whose blood samples contained 

delta 9-THC failed the roadside sobriety test. The blood levels of delta 9-THC 

in these impaired drivers was not particularly high (median of 9 ng/ml). Delta 

9-THC disappears very rapidly from the blood (tn two to four hours), and there 

is a delay from the time of arrest to the time the officer is able to get a 

blood sample taken at a hospital or clinical laboratory. (74 percent of all 

blood samples were drawn within 75 minutes of the roadside stop). This may ex­

plain the consistently low level of del~a 9-THC in the blood samples. 

Furthermore, it is very possible that delta 9-THC blood levels had dropped below 

detectable limits in the arrested per30n before the blood sample was drawn. This 

was demonstrated by the controlled roadside sobriety testing and blood correlations 
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conducted at the veterans Administration Hospital in Palo Alto. Quite frequently, 

the human subjects showed signs of impairment at 2t hours after smoking, yet 

their blood levels would be below the detectable limits of the RIA technique 

(5 ng/ml). 

The possession or admission of the use of marijuana just prior to arrest did 

not seem to show any correlation with positive delta 9-THC assay of the blood 

if there was no alcohol present. However, with the two drugs in combination, 

there was a strong correlation between admission of marijuana use and positive 

assay of delta 9-THC. Past studies have relied heavily upon the person sur­

veyed voluntarily admitting and providing irif'ormation with respect to his use 

and ingestion of marijuana. 

CONCWSION 

In California it is definitely established that there is at least a 16 percent 

incidence of delta 9-THC in the blood of a surveyed impaired driving population. 

However, it is quite possible that the 16 percent incidence of delta 9-THC in 

the impaired driving population is a ~onservative figure. This is because 

delta 9-THC rapidly drops below detectable limits in the blood. Consequently, 

only high dosage impaired drivers were detected in the incidence study. 

There is a need for the establishment of forensic programs for the detection and 

analysis of marijuana. Subjective evaluation of arresting officers generally 

does not result in driving under the influence of drugs convictions by the 

courts. On the other hand, blood alcohol laboratory analysis corroborating t.he 

testimony of the arresting officer results in 90 percent conviction rates of 

alcohol impaired drivers. A forensic program for marijuana detection could be 

expected to yield similar results for convictions of marijuana impaired drivers. 

RECOMMENDATIONS 

To obtain the corroborating evidence of marijuana impairment necessary for con­

victions, we recommend legislation giving the arresting officer authority to 

give the suspect a breath test. "When no alcohol is present, or with 10'1'1 legal 

levels of alcohol, the arrested person should be required to provide a blood 

sample. 

.. 
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It has been clearly established by Klonoff, Moskowitz, and others, that marijuana 

impairs a wide variety of functions that are important to safe driving, and this 

impairment occurs at low delta 9-THC levels. An important objective of a traffic 

safety program is to develop programs of control, standards, and countermeasures 

that will reduce the incidence of driving impairment. There is very little 

applicable mariju.ana research available at this time. DOJ will contime to 

research and study the issue. Hopefully, we will be able to provide a reason­

able testing procedure necessary for a viable traffic safety program regarding 

marijuana use. 
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I. Introduction 

This study was sponsored by the U.S Q Department of Transportation through the 

Office of Traffic Safety to determine if there is an incidence of tetrahydra­

cannabinol (delta 9-THC) in a California impaired driving population. 

10. 

Although California licensed drivers represent 10% of the nationos total, the 

number of impaired driving arrests in California is almost 30% of the UoSe 

total. This places California in a national prominence with respect to traffic 

safety and impaired driving. The recent decriminalization of marijuana in 

California can be expected to result in an increasing incidence of its usage 

and toxicological contact in the driving situation. 

Dri~.r.i.ng under the influence (DUI) of alcohol and drugs in the state of Califor­

nia is a multimillion dollar problem. In 1976, 1.9% of the fourteen million 

persons who drive were arrested for DUI offenses. 0.15% of this total was 

involved in accidents and fatalities which resulted in 20,000 injuries and 1,500 

deaths. 

Societal1 losses were estimated at 641 million dollars for the year. Marijuana 

and driving offenses played a part in this tragedy, certainly not as large a 

part as alcohol, but definitely a substantial role in DUI situations. 

Marijuana is a complex mixture of several drugs, four of which are known to be 

psychotropic. In addition, the vegetable material or the plant extracts (hash, 

etc.) can be ingested in a wide variety of concentrations. Therefore, until 

delta 9-THC was established as the most impairing and potent drug substance in 

marijuana, little could be done to establish a reference point with respect to 

driving impairment levels. There is little data available relative to how 

delta 9-THC interacts in the body to produce driving impairment. The presence 

of the drug in the blood correlates closely with impairment of skills associated 

with driving. 

Analytical techniques available in criminalistics laboratories have not been 

sensitive or selective enough to detect delta 9-THC in body fluids. Thus, the 

situation permits the marijuana user freedom to drive while into=icated, thereby 

creating a serious traffic safety problem; the magnitude of which must be 

identified and ultimately controlled. Hence this program represents an initial 

attempt to define the limits of this problem and to provide statistical information 

for the enlightenment of criminal justice, traffic safety, and legislative 

officialS. 



11. 

Delta 9-THC is a high potency drug which manifests impairment blood levels at 

the nanogram/milliliter range. Its concentration drops below radioimmunoassay 

limits of detection within two to six hours depending on the ingested dosage. 

Generally, metabolic products from delta 9-THC and other chemicals associated 

with marijuana ingestion do not correlate with measurable impairment effects. 

Saliva (2) levels of delta 9-THC do not appear to correlate with blood levels, 

and urine (3) is not a suitable media for the drug. However, breath levels (4) 

are still under investigation. Consequently, blood was chosen as the media by 

which the incidence of driving impairment and delta 9-THC could be determined. 

Gas chromatography/mass spectrometry (GC/MS) and RIA are the most common 

analytical methods utilized for delta 9-THC serum assays. These techniques 

were evalua-r,ed with respect to serum and hemolyzed blood. GC/MS did not appear 

suitable for routine high volume assays of forensic blood. However, Betty Yeager 

of White Memorial RIA. Laboratory (5) was able to assay forensic blood by RIA 

techniques. The RIA limit of detectibility is around 5 ng/ml. 

This proved to be a critical factor in the incidence study as the median concen­

tration of delta 9-THC in the impaired driving population surveyed was around 

9 ng/ml. Consequently, RIA was designed as the main analytical procedure for 

chemical validation of body fluids of impaired drivers in the California popu­

lation. 

Annually, aw.roximately three hundred blood and urine samples from suspect im­

paired motorists were received at Investigative Services Branch laboratories 

for drug analysis. These samples contain concentrations of alcohol below the 

impairment level (e .. lO%) and represent only a fractional input from 46 of 

California's 58 counties. At least fifty percent of these samples produced 

negative results when analyzed for a variety of controlled substances. This 

represents but a small fraction of drivers who are stopped because of erratic 

driving patterns and subsequently released because they manifest ethyl alcohol 

levels below 0.10%. 

Annually, thirteen California state DOJ Criminalistics Laboratories analyze 

sixty-five thousand blood, breath, and urine samples. This represents approxi­

mately 25% of the 266,000 DUI (1976) arrests in the state of California and 

approximately 160 million dollar societal loss to California. Approximately 

25,000 blood samples are submitted to DOJ laboratories. The CHP is responsible 
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for submitting 75% of these cases or approximately 19,000 blood samples per 

year. These 19,000 blood samples were randomly sampled for the incidence study. 

Forty-two counties are represented in the counties where the arrests occurred 

and fifty-two counties are represented in terms of residence of the arrested 

subjects. 

The California Highway Patrol uses a standard format in the±r Traffic Collision 

Report forms #555, Investigation Report form #202, and in their Intoxication 

Report form #21$ (see attachrnerrt.s, pages $6 - 93). The data available on the 

California Highway Patrol forms #555, #202, and #21$, tabulated with blood 

alcohol, delta 9-THC, and other drug assays, comprise the substance of this 

report. 

The major contribution of this study is the deSign of a prot¢ype marijuana pro­

gram which analyses forensic blood. The important element in this approach is 

the analytical validation of the incidence of delta 9-THC in an impaired driving 

population. The establishment of a high incidence of the drug in an impaired 

driving population leads to other concerns, most of which are beyond the scope 

of this study. Some of these must be addressed by further work before a traffic 

safety program can be undertaken. Suoh things are: 

(a) stability of delta 9-THC in hemolyzed blood and optimum storage 

conditions. 

(b) The development and use of screening tests in roadside situations. 

(c) Legislative changes with respect to arrest and sampling procedures. 

{d) Additional studies of the effects of marijuana on driving skills 

correlated with delta 9-THC blood levels. 

( e ) The education of a variety of governmental agencies, the criminal 

justice system, and -t.he general public with respect to the hazard.s 

of marijuana impairment and driving. 

II. Objectives 

The major goal in the Marijuana Incidence study was to address the question: 

What is the incidence of marijuana in a California impaired driving population? 

In addressing this question, the approach involved chemical validation of blood 

samples received from the suspected impaired drivers studied. 

The prime objective of this study was to determine the incidence of marijuana 

use in a highly suspect stratified population of motorists subjectively judged 

12. 
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to be intoxicated upon arrest. Specifically, the incidence of marijuana was 

determined in sampled populations consisting of those: 

1. Drivers who manifest signs of impairment yet have no detectable blood/ 

ethyl alcohol. 

2. Drivers who manifest signs of impairment and have detectable blood/ 

ethyl alcohol levels. 

Secondary objectives of the project were: 

1. To confirm the findings developed in the initial research through 

the use of currently available GC/MS techniques. 

2. To perform retrospective associative analysis on such variables as age, 

sex, and urban vs, rural arrests from CHP arrest reports. 

3. To attempt to determine delta 9-THC impairment levels. 

Thus a more detailed examination, conducted by Dr. Hollister and co-workers, 

of the CHP roadside sobriety testing procedure with respect to delta 9-THC was 

initiated. The objective of this test sequence was to examine sixty people 

under the influence of delta 9-THC and to correlate their delta 9-THC blood 

levels with their performance on the roadside tests. This testing was initiated 

by the discovery that most individuals with positive delta 9-THC levels had 

failed the given readside tests. 

Another important secondary objective of the study was to provide the National 

Highway Traffic Safety Administration with information that may be useful in 

developing programs of control, standards, and countermeasures that will reduce 

marijuana-related traffic accidents. 

III. Bac!$rOUEE:. 

Oalifornia, the fourt,h state to do so, decriminalized marijuana in 1976. In 

the six I:1onths following decriminalization, arrests for driving under the in­

fluence of drugs increased by about 46% for adults and by 71'10 for juveniles(5). 

Dr~ stanley Gross's RIA technique for delta 9-THO in blood (6) made possible the 

routine analysis of random sampled forensic blood samples from a Oalif ornia 

impaired driving population. 

A limited population study of fatally injured drivers conducted by Teale et al (7) 

in England and Wales revealed that of the sixty-six blood samples submitted, 

six samples demonstrated a co~elation with marijuana intoxication and driving 



impairment. This 9.1% incidence demonstrates that delta 9-THC may have a much 

broader involvement in all accidents. 

studies of a survey nature which did not have the chemical validation indicated 

a much higher percentage of delta 9-THC involvement in impaired driving and 

traffic safety situations. 

The survey of traffic deaths (8 ) conducted by the Boston University Traffic Acci­

dent Research Team lead by Dr. Robert S. sterling Smith was completed in 1975. 

Two hundred and sixty-seven drivers from the Boston area who were considered 

most responsible for traffic fatalities were examined. This comprehensive 

study indicated that 16% of the motorists had smoked marijuana prior to their 

fatality. These motorists were over-represented with respect to marijuana inci­

denc~ when contrasted with a control group of randomly selected drivers from 

the same epidemiology. Smaller scale accident fatality studies were conducted 

in Oklahoma, Albuquerque and Baltimore with comparable sw:-vey results, 

The final report entitled "Incidence of Drugs in Fatally Injured Drivers" by 

E. J. Woodhouse, Midwest Research Institute (1974)(9) outlined as an adjunct 

evidence of contact by the motorist with marijuana. This data was of a pre­

sumptive nature but there was a 3$% indication of contact with the drug mixture. 

An article entitled Marijuana and Driving in Real We situations.(lO) published 

by H. Klonoff in Science in 1974 presented the scientific community and the 

general public with insight into the effect of unknown levels of delta 9-THC 

on the driving ability of impaired motorists in real life situations. Attempts 

were made to determine the effects of low and high dosages of marijuana on 

driving performance in restricted and "open" driving on the streets of Van­

couver, British Columbia, Canada. Marijuana did have a detrimental effect on 

driving skills in the restricted driving area; however, the impairment was even 

more manifest under normal driving conditions on city streets. 

These and a variety of other studies (all without validated delta 9-THC blood 

levels) demonstrate that mixing marijuana and driving is a very hazardous thing 

to do. 

The most significant factor that i.s responsible for advances in marijuana 

research has been the development of the standard delta 9-THC cigarette by the 

National Institute of Drug Abuse (N.I.D.A.). The standard NIDA cigarette became 

available in 1970 and has played an extremely important part in research since 

14. 



that time. Without its availability, the roadside sobriety tests conducted in 

the California DOJ Marijuana Incidence study would not have been possible. These 

studies were performed under the direction of Dr. Hollister and co-workers at 

the veterans Administration Hospital in Palo Alto. The observations of impairment 

of sixty human subjects under the influence of delta 9-THC and the correla-

tion of the blood levels with their performance on the roadside sobriety tests 

was instrumental in the initial development of impairment levels of delta 9-'1'HC 

with respect to driving. 

studies of this nature in conjunction with work of research psychologists like 

Dr. Herbert Moskowitz should close the circle on the issue of marijuana and 

traffic safety. Work to date indicates that marijuana impairs Skills, per­

formance, perceptual processes, tracking behavior and attention. Impairment 

of central vision detection time, reaction and time perception, night driving 

abilities, short term memory, information storage, marutpulative and coordination 

skills, and instanta...'1eous judgment abilities are some of the skills that are 

adversely impaired with the ingestion of delta 9-THC. 

IV ~ Methods and Procedures 

The overall approach was to adapt survey techniques utilized in blood alcohol 

studies (Borkenstein, et al (11)) and. in DUm surveys (Finkel (12), Illndberg, et 

al(13)) in the extraction of epidemiological information from CHP Arrest/Acci-

15~ 

dent Reports (see pp. 86-93). This information, with blood alcohol information from 

California state Department of JUstice Criminalistics Laboratories' blood 

alcohol cards (ISB-60, see attachments p.94 ) and analytical results frOOl the 

RIA Laboratory, White Memorial Hospital, were entered into the California state 

DOJ computer system via the departmental Data Center. 

A pilot study of 590 records were subjected to a trial run on the California 

DOJ Data Center~s SYNTAX program and a preliminary report was produced. This 

program allowed the generation of cross tabulations of the data by the data 

elements and logical conditions specified. The approach was to take "interest­

ing" elements and to cross-tabulate those with elements that may be related. 

The generated listing allowed conclusions to be reached after an analysis of 

variance. 



In each case, the SYNTAX tables consist of a spread of 12 columns. The first 

is the total population, the next six are blood alcohol-delta 9-'I'HC (BA THC) 

subdivided into ZNv ZP, LN, LP, HN, and HPj ZN means zero BA level, negative 

delta 9-THC; P is positive delta 9-THC level; L is .1% and below BA level; H 

is above .1% BA level. The next three columns are subdivided into 0% BA, above 

o to 0.1% (low JA, and above 0.10% alcohol levels (high BA), and the last two 

columns are negative/positive delta 9-THC readings (see pp. 40-80, Tables 1 

through 19). 

These computer analyses of the data and the interpretation of that data allowed 

the completion of the retrospective associative analyses. Midterm review of 

the data and the analysis of the pilot population of 590 subjects resulted ~ 

additional project revisions. 

The Health Sciences Computing Facility at UCLA performed an analysis of variance 

on the pilot population. This initial computer analysis facilitated the final 

data analysis of the full population of 1792 subjects. 

The high significance of failure of the roadside sobriety test initially pointed 

out b;V Dr. stanley ~ross and confirmed in the preliminary computer analysis, 

initiated the roadside sobriety test phase of the incidence study. An experi­

mental protocol as proposed by Dr. Leo Hollister (see attachments, pp. 95-97 ) 

of the veterans Administration Hospital was utilized. Members of the CHP were 

dispatched from the Redwood City Substation to conduct roadside sobriety tests. 

Dr. Hamp Gillespie arranged for the subjects, administered the NIDA delta 9-THC 

cigarettes, and drew blood samples for analysis. Sixty subjects were processed 

with their performances documented on videotape, data sheets (see attachments, 

p. 98) and by tape recorder. The performances were scored objectively and sub­

jectively. The scoFlng system is outlined on attachments, p. 99. The data 

associated with each subject was tabulated per Smoking study - OUtline for Data 

Entry (attaChments, p. 99). The raw data was presented to the California state 

DOJ Data center for a SYNTAX computer correlation along with serum and blood 

delta 9-THC results received from the RIA \~ite Memorial. The v~deotapes of the 

human subjects proved invaluable in reviewing the data and allowed independent 

scoring of the subjects by more than one observer. Also, information not 

documented on the first pass was retrievable and reviewed by the observers. 
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v. Discussion of Results 

The impaired driving population was initially divided into two sub-populations. 

The first population consisted of those motorists with blood alcohol levels 

determined to be above the legal limit f 0.1%. Since greater than 90% of the 

19,000 blood samples received by our laboratories were in this category, the 

population was randomly sampled. The second population is the driving popula­

tion with a 0.1% and below blood alcohol level. This sub-population consisted 

of less than 1500 impaired drivers per year. 'Iherefore, every one of the 0.1% 

and below blood alcohol samples received from the CHP that could be recovered 

from our laboratories was analyzed for delta 9-THC content. Initially, this 

sub-population was to be considered as a population with a higher incidence 

potential for delta 9-THC. In retrospect, with one exception, this group was 

comparable with the overall blood alcohol population. 

Since some of the .1% and below blood alcohol samples were also routed through 

our Driving with Drugs program for "other drug" analysis, the results of these 

assays were tabulated and constitute a portion of the epidemiological data. 

The epidemiology information compiled from California Highway Patrol arrest 

and/or accident reporls combined with drug, alcohol, and delta 9-THC assay 

results constitute this report. All data is prepared .s.nonymously as the study 

is experimental. 

The exact number of subjects in this epidemiology is 1792; the sub-populations 

conSisting of 765 in the above legal limit, 0.1%, and 1027 in the 0.1% or leas 

alcohol levels (see Figure 1). The data entry information (see attachments pp. 

40-81, Tables 1-20 used in the computer study is divided into major categories. 

The first category, the driver with associated factors, was correlated with 

delta 9-THC incidence (see Figure 2). 

Figure #1 

Delta 9-THC in 1792 

Sub-population: 

Sub-population: 

subjects arrested by CHP for impaired driving: 

765 - greater than .1% Btl. level (randomly sampled 
from population of approx. nineteen 
thousand) 

1027 - .1% or less Btl. level (every sample that 
could be obtained was analyzed) 
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Figure #2 - The Driver 

1. Sex 
2. Age 
3. Ethnic ongJ...Tl 
4. Enp10yment status 
5. County of residence 

The second major category, the impaired driving incident with associated varia­

bles consisting of the county where the incident occurred, the date, the time 

of day, day of week, and the month, whether there was an associated accident­

fatality, the subject's passing or failing the standard field sobriety test, 

alld the year of the vehicle involved (see Figure 3), was correlated with the 

incidence of delta 9-TtID. 

Figure #3 - The Incident 

1. 
2. ,. 
4. 
5. 

Count7 
Date/time of day/day of week/month 
Accident/fatality 
Field sobriety test 
Vehicle year 

The third major category examined in the study was the blood sample received 

from the subjeut. The time lapse between incident and taking of sample was 

correlated with delta 9-THC because the concentration of delta 9-THC in the 

blood peaks within a half hour after smoking and drops rapidly, tailing to 

below detectabi1ity in six hours. The correlation of delta 9-THC with blood 

alcohol level, other drugs, observed evidence of use Qy the arresting officer, 

range of assay levels, and the time lapse in weeks from sampling to the delta 

9-THC assay (see Figure 4) are the variables examined in this category. Asso­

ciated quality control results are also outlined. 

Figure #4 - The Blood Sample 

1. Time lapse: Incident - sampling 
2. Blood alcohol level 
3. other drugs 
4. Observed evidence of use (possession/admission) 
5. Delta 9-THC levels (nanograms/milliliter) . 
6. Time lapse (in weeks) from sampling to det1a 9-THC assay 
7. Qa,ality control 

Figure #5 illustrates a correlation summary of Table #l, Sex by Delta 9-THC 

(p.41 ). The ratio of males to females in the arrested population is $6.9% 
to 13.1%, a ratio which is comparable to general misdemeanor arrest statistic 

ratios. An area of merest in Figure #5 is the delta 9-THC incidence in the 

0% blood alcohol mate population which is Significantly above the overall 
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population ratio (27.5% to 15.9%, Po = *0.04). This is a strong indication 

that the positive delta 9-THC impaired person may have a preference to driving 

under the influence of delta 9-THC without alcohol (see Figure #5). 

Figure #5 

Distribution of blood alcohol level by sex contrasted with the distribution of 

delta 9-THC by sex: 

." OVerall 
Population 0% BA. Level 0.1% & BeloW Above 0.1% BA. Popul'lJ",.:m 

Et:.hyl Alcohol 

Msles 9.6 57.4 42.6 90.4 
Females 15 • .3 57.0 4.3.0 S4.7 
Combined 10 • .3 57 • .3 42.7 $9.7 

Delta 9-THC 

Males 27.5 l6.S 14.9 16.0 
Females ll.l 17.9 11.9 15 • .3 
Combined 24 • .3 16.9 14.5 15.9 

Ratio of males (1557) S6.9% to females (2.34) 1.3.1% in 'arrested population. The 

percentages in Figure #5 were calculated accordingly: 

(1) Number of + for drug for the gender 
-------------. X 100% 
Total number in the gender population 

* Po .. uP" value for su1>-population where there is no detectable blood alcohol 
level present. 

PEA = "P" value for su1>-popu..lation where there is a measurable blood alcohol 
level. present. 

The P value is calculated iJy the Pearson chi squared, statistical technique. 
This is a test of Significance of two variables to determine if they are de­
pendent or independent. The Itpu value represents the confid.ence level of zero 
blood alcohol level and delta 9-THC being dependent. In other words, with 
P=0.04, then in 96 of 100 measurements the blood alcohol level and the presence 
of delta 9-THC will correlate. 



------------------------------------------------------------------------------------

.. 

Where (1) applies to male and female populations with respect to ethyl alcohol 

and delta 9-THC: 

(2) Number of positive males and females 
--------------.- X 100% 

Total population 

Where (2) app1.: 3S to combined male and female populations with respect to alco­

hol and delta 9-THC • 

Individuals ranging from fourteen to eighty-eight years of age with a mean of 

thirty-two years were involved in the overall incidence study. 'Ihe incidence 

of delta 9-THC by age with some alcohol present (see Table, #2, Age by Delta 

9-THC P. 42-43) appears to have higher incidences in the age groups below. 22 

years and above 29 years with the highest incidence occurring in the forty to 

sixc,y-one category. The confidence level (p Btl. = 0.056) is close to a definite 

trend in this category and the figures are reported as they do not follow the 

age profiles of other studies (see ref. # 14). A much higher incidence of 

delta 9-THC was anticipated in the below 21 age group but was not verified. 

Examination of Table #2, Age by Distribution (pp. 42-43) reveals some indica­

tion of trends. Figures #6 and #7 (p. 21-22)sraphically illustrate these trends. 

One can summarize upon examination of Figure #6 (Distribution of Btl. Levels by 

Age) that the age group from 13-21 demonstrates a relatively smaller percentage 

of high blood alcohol levels, and a greater percentage of low blood alcohol 

leve s. Whereas, the age group from 40-61 demonstrates a relatively smaller 

percentage of low blood alcohol levels and a larger percentage of high blood 

alcohol levels. This is consistent with drinking habits and developed tolerance 

to ethyl alcohol. 

Examination of Figure #7 (Distribution of Delta 9-THC by Age) reveals a greater 

percentage of delta 9-THC occurring in the 40-61 age category. 'Ibis may be a 

tolerance effect which merits further examination. 

The impaired driving population statistics did not demonstrate any significant 

variations with respect to ethnic origin Elnd delta 9-THC inc:tdence with the 

exception of the no blood alcohol and positive delta 9-THC (NP) distribution 

for Caucasians (see Table #3,p. 44-45). It is possible that there is a slightly 

higher incidence of delta 9-THC for Caucasians who do not show evidence of ethyl 

alcohol in conjunction with marijuana but this is nat supported by statistical 

analysis. 
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FIG.6: BLODD ALCOHOL LEVELS BY RGE 
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GR(jUP: 13-21 22-24. 
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( 88) * NUM SEA: (li58) (29 1 ) ( 316 ) ( 389 ) 
RGE DISTRIBUTION 

Percent of Age Group in B.A. Category 

.10% _ Above .::1.0'1~ B.A. 

The percentage of B.A. levels distributed by age. The highest 
distribution of 101'1 B.A. level occurs in the 13-21 year CG.t9<~':.lry 
The largest percentage of grea.ter tha..'1 .1010 B.A. level Chigh) 
occurs in the 40-61 year category. 

* The number in parenthesis indicates the total number of Eubjects 
in the particular age group population. 
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See Table #4 - .Employment iTS. Delta 9-THC on pp. 46-47. The unemplo;yment category 

demonstrates a 19.4% incidence of delta 9-THC which is slightly higher than 

the student (15.9%) and the employed (17.4%) categories (PO = 0.06; PEA = 0.05). 

Of the blood samples recei~~d £rom aver 41 counties, 26 counties submitted ten 

or more samples. Table #5, County of Incident by Delta 9-THC, pp. 48-52, out­

lines the incidences where highway patrol officers arrested impaired drivers. 

~he top five CounGi6S with ten or more submissions which demonstrated the highest 

delta 9-THC occurrences were Calaveras (38.1%), Marin (24. 7%), Shasta (23.9%), 

Merced (22.2%), and San Iuis Obispo (20.5%). other distributions ranged from 

Solano County (20.4%) to Butte and Fresno Counties with 6.7% incidence. 

Rurala (22.9%) and urbana (19.0%) counties manifest the highest incidence delta 

9-THC (see Table #6, p. 53). However, P values demonstrate that these statis­

tics are below reliable levels (PO = .54 and PEA = .18) with respect to Sig­

nificance. Table #7, pp. 54-58, outlines the incidence of delta 9-THC by county 

or residence of the arrested person. 

Fifty-one counties are represented along with fifty-eight subjects whose resi­

dences are out of state. The number of residential counties with ten or more 

submissions consisted of 34 counties. Of these, the drivers who demonstrated 

the top five highest incidence of delta 9-THC resided in the counties of Ala­

meda (31.8%), Santa Cruz (31.7%), Marin (28.8%), San Diego (27.3%), and Contra 

Costa (26.7%). The remaining distributions ranged from E1. Dorado County (23.1%) 

to Butte County (4.1%). 

Table ;9a, pp. 59"..60), outlines the residential driver distribution by t;)1:pe of 

county compared to incidence of delta 9-THC. Urbana and semi-rural types both 

demonstrate a poor correlation of 18~5% delta 9-THC incidence as the highest 

county type by residence of the arrested driver (PO = .14 and PEA = .29). 

Table If) , Time of Incidence (hour of day), pp. 61-62, #10, Day of Week, pp. 63-

64 , and #li, Month of Incident, p. 65, indicate that the highest incidence of 

impaired arrests occurs between 6:00 p.m. and .3:00 a.m. Tuesday (21.6%) appears 

to be a :tp.ghest incidence day with respect to positive delta 9-THC with Satur­

day (17.4%) being the next highest and vr.tth Thursday (12.4%) being the lowest. 

a Definitions of urban and rural populations were derived from the U. S. Depart­
ment of Commerce, I.3V.reau of the Census Publications PC (1 )-46 entitled, "I\rum­
bel" of Inhabitanhs, California" and from the Population Research Unit, Deparb­
ment of Finance 9 state of Caillornia. 
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April (20.2%) through Jilly (24.4%) appear to be higher incidence months with 

November, December, and January being the lowest. None of these variables have 

reliable "P" values "but the figures are 'being reported as they are of general 

interest. 

With the exception of the accident and fatality-associated subjects, only four 

of 1385 persons whose blood was taken and analyzed for delta 9-THC passed the 

CHP roadside sobriety tests. Accident. victims, who constitute 80.6% of the un­

known category in Table #l2 were not generally required to submit to roadside 

tests by the CHP. Injurios sustained in the accident frequently forced the 

official to eliminate the use of roadside sobr-lety testing. Field Sobriety Test, 

Table #13, p 67 J documents that in the category labeled Unknmm (324 accident 

non-fatal and fatal situations) only one-half of the subje('ts were tested at 

the roadside. 

The officer approaches accident situations with limited factual information. 

The CHP officer has not had the advantage of observing driving behavior. The 

parties involved in the accident have generally moved away from their positions 

in the automobiles. Hence, the CHP officer, unaware of who was driving, who was 

> at fault and the knowledge that these types of situations are likely to become 

a criminal and/or civil matter, may initiate the collection of samples for drug 

testing from as many involved parties as possible. This practice introduces 

test samples that have a higher likelihood of drugs being absent. 

Another factor that skews the accident population is that innocent parties 

involved in accidents want to demonstrate that they are free of impairing aub­

stances. Insurance companies are released of liability if alcohol and/or drug 

impairment is involved. Consequently, innocent drivers want to validate their 

sobriety. The incidence of delta 9-THC in this category was generally lower 

(12.5%). 

Blood samples from fatalities are not routinely submitted to DOJ laboratories 

but become coroner's cases which are generally analyzed in other facilities. 

The data tabulated in Table #12, p. 66, did not show a positive correlation 

between accidents and incidence of delta 9-THC, probably for the above reasons. 

Table #12, Accident by Delta 9-THC (PO = 0.004), shows a strong negative corre­

lation. This lip value" tends 01:,0 verify that the accident situation is sampled 

differently from the impaired driving stop and that the observations of roadside 

testing and driving behavior are e:xtremely important in screening the impaired 

from the non-impaired driver. 



Examples of arresting officer commmnts in accident reports bear this out. For 

instance, in one situation, the officer wrote, "All available physical evidence 

25~ 

indicates that Vehicle #l was not driven by __ as I originally thought n .. 

Another statement, l'Driver #2 had an odor of an alcoholic beverage about him 

and I believe he was under the influence. I did not place him under arrest due 

to his injuries but I had a blood alcohol taken by Also, I had a BA 

taken from Driver #l because he stated he had one beer earlier. Driver #l did 

not appear to be under the influence". Hence, illustration that blood samples 

were submitted for analysis even though the officer had every indication that 

the driver was not impaired. 

The roadside testing impairment that developed in conjunction with the inci­

dence survey as outlined on Page 7 of Methods and Procedures is summarized in 

the following figures. Figure #S, p.26 outlines the distribution of serum levels 

of delta 9-THC at specific time intervals after smoldng of NIDA cigarettes by 

sixty human supjects. The mean and standard deviation curve for delta 9-THC 

serum levels are outlined in Figure If} p. 27. Similarly 1 Figure #l0, p 2S demon­

strates the delta 9-THC blood levels for the same population as does Figure #.il, 

po29 which portrays the mean and standard deviation curve for delta 9-THC in 

blood. It is apparent from the examination of the serum and blood counterpart 

curves that the delta 9-THC level in blood is approximately a factor of two 

lower than in serum. 

The smy human subjects were asked to evaluate themselves on a scale of 0 to 

9 level of impairment with 0 being ''unimpaired'' and 9 being "an all time high". 

At the same time, the subjects were evaluated on a similar scale by observers. 

The evaluation of impairment by the persons under the :influence of delta 9-THC 

is displayed in Figure #12, p. 30. Self-impairment ra.:tings were considered to 

be four or above. By two and one-half hours after smoking, most subjects con­

sidered themselves unimpaired (95%). However, the evaluation of the subjects 

by their performance on t,he roadside sobriety tests as scored by observers was 

quite differentc Figure 13, p. 31 demonstrates the differences with respect, 

to rated impairment. According to the observers, the human volunteers were con­

sidered impaired in their performance as low as a rating of two. At two and 

one-half hours after smoking, the observers evaluated 59% of the subjects to be 

sufficiently impaired that they would be a hazard while driving an automobile. 

In other words, they failed the roadside sobriety tests. 

Correlation of the performance rating and delta 9-THC serum and blood levels indi­

cated that most persons with detectable delta 9-THC levels (5 ng/ml) failed the 

roadside sobriety tests. 
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FIG~8: DELTR-9-THC SERUM LEVELS 
RT SPECIFIC TIME INTERVRLS 
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FIG.9: MERN RND STRND. DEVIRTI~N 
FOR OELTR-9-THC SERUM LEVELS . 
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FIGn10: DELTR-9-THC HEMOLYZED 
BLOOD LEVELS BY TIME INTERVRLS 
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FIG.ll: MERN RND STRND.DEVIRTION 
FOR DELTR-9-THC HEMDLYZED BLOOD 
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Additional statistics from the incidence relating to vehicle year are reported. 

Table #l4 (pp. 6~69), Vehicle Year by Delta 9-THC, demonstrates a higher incidence 

of the drug in impaired drivers in pre-1958 model automobiles (21.3%) compared 

to incidences ranging from 17. r:P/o in 1965-69 model year to 8.9% 1977-78 model 

automobiles (see Figure #14, p. 33). '!here is no correlation of automobile 

and incidence 0..... delta 9-THC in the zero blood alcohol population but a strong 

correlation is demonstrated when the two drugs are in combination. The pre-

'58 model year population is a very small population (47); therefore, caution 

should be exercised in drawing any conclusions with respect to this statistic. 

Table #l.1.!A, p.70 demonstrates the distribution of type of vehicle in relation 

to the incidence of delta 9-THC. Pickups and motorcycles appear to be velrl.cles 

associated with a slightly higher delta 9-THC incidence than other vehicular 

types in this impaired driving population. Table #15, pp. 71-7'4 Time Lapse­

Minutes from the Incidence to the Taking of the Blood Sample, does manifest 

some correlation with incidence of d131ta 9-THC. 74.1 % of all blood samples 

were drawn within 75 minutes of a traffic stop or arrest as indicated on the 

CHP report, and greater than 45.6% were drawn within 45 minutes (see Figure 

#15, p. 34). The relationship between blood alcohol and delta 9-THC is illus­

trated in Table #16, pp. 73-74. There is a higher occurrence of delta 9-THC 

in non-alcohol blood samples (24.3% as compared to 17.'Y/o in the .11% to .17% 

blood alcohol to 12.1% in the .18% to .23% blood alcohol levels. 

Table #17, other Drugs by Delta 9-THC, pp. 75-76, examines other drug categories. 

'!he categories of drugs considered were grouped as no other drugs besi<les ethyl 

alcohol (None), barbiturates (Barbs), hypnotics and sedatives (H&S), tranquili­

zers (Tran), other drugs (other) such as phencyclidine and. cocaine and combina­

tions of the above categories (Combination). '!he Unknown category consists of 

the greater t.han .1% blood alcohol samples (753) which were not analyzed for 

any other drugs (other than delta 9-THC) and the remaining drugs in the 0 to .1% 

blood alcohol level group which were not analyzed for other drugs (791). A 

total of 242 blood samples was analyzed for other drugs; the results of these 

analyses illustrate that there might be some preference with respect to the use 

of drugs other than alcohol in com1:.ttnation with marijuana (P]3A, = 0.009). '!'he 

number of samples in this subpopulation is small in comparison to the total 

population so considerable caution should be exercised in coming to any conclusion. 
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36. 

With respect to evidence of marijuana use as indicated by the Highway Patrol 

report an incidence of delta 9-THC, the possession and admission categories show 

a higher delta 9-THC incidence, 26.9% and 29.4%, which is somewhat above the 

15.2% baseline in the "none" category outlined in Table #1S, Evidence of Mari­

juana Use, pp. 77-78. The only factors considered in this category were actual 

possession of paraphernalia, possession of marijuana and/or admission by the 

subject- but the trend in the positive delta 9-THC subjects with some blood alco­

hol level is pronounced (p BA = .009); however, the number of subjects in these 

categories is small. This indicates that those motorists who were under the 

influence of delta 9-THC had a tendency to more reliably demonstrate evidence 

of marijuana use by possession and admission. 

The time lapse in weeks from sampling to analysis is outlined in Table #19, 

pp. 79-80, and in Figure #16, p. 35. The samples kept well under refrigeration 

rut over a period beyond fifteen weeks there appears to be a significant drop 

in the delta 9-THC level in hemolyzed blood samples used for quality control 

(p :;:: 0.003). 

Figure #17 summarizes quality control results. CJlality control samples con­

sisted of four categories: negative control (blankS), pOSitive samples deter­

mined to be positive by RIA at the White Memorial (splits), blood samples with­

drawn from human subjects who had smoked NIDA 19 mg. delta 9-THC cigarettes 

(known splits), and blood samples to which known levels of delta 9-THC had been 

added (spikes). 

Figure #17: Qqality Control Samples 

RIA assays have a lower limit of 5 ng/ml of delta 9-THC because of finite 

affinity with respect to the anti-sera. 

(a) 

(b) 

category 

Known negative blanks 
prepared by DOJ 

Identified repeats 
(splits) prepared by DOJ 

Total # 

86 

74 

Results 

80 negative; 6 repor\:.ed with low 
(around 5 ng/ml levels) of delta 
9-THC 

74 repor\:.ed initially by RIA 
Laboratory-White Memorial. Re­
submissions and reanalysis demon­
strated that the samples tended 
to drop with respect to their 
delta 9-THC levels. 



category 

( c ) Controls supplied by RIA 
Laboratory, White Memorial 
(1) 3 negative samples 
(2) 11 positive (spikes) 

( d) Splits from delta 9-THC 
smokers in Southern Califor­
nia Research Institute 
studies. 

(e) Identified repeats from 
delta 9-THC smoking experi­
ments at the VA Hospital, 
Palo Alto, negative and 
prepared positive samples 

(f) Splits from the delta 9-THC 
smoking experiments at the 
VA HOSpital, Palo Alto, 
analyzed by RIA (Gross) and 
by GC/M3-CI (Hidy, Batelle) 

Total # 

36 

15 

60 

3 blanks & 
15 split 
hemolyzed 
blood 
samples 

37. 

Results 

The negative and positive samples 
were split into four negative and 
32 positive samples. The nega­
tive samples were all reported 
as zero by the RIA Laboratory, 
White Memorial Hospital. 

The positive split samples rang­
ing from 5 ng/ml to 20 ng/ml delta 
9-THC concentration were reported 
three positive, 29 as zero by the 
RIA Laboratory 1 White Memorial. 

Nine samples, validated by inde­
pendent GC/MS assays performed by 
Dr. Valentine and by the White 
Memorial Hospital, RIA Lab were 
used to prepare 15 quality control 
samples for analyses at the vJhite 
Memorial RIA Laboratory. All of 
the quality control samples were 
reported correctly within an 
acceptable analytical range. (See 
Table III in Attachment #9, p. Ill) 

Two hundred eighty-eight serum and 
288 corresponding blood samples 
were analyzed for delta 9-THC. 
Nine quality control samples were 
reported incorrectly; however, this 
consisted of one sample that had 
been submitted nine times. 

Gross report all blanks correctly. 
Hidy reported below 5 ng/ml levels 
of delta 9-THC in two of the sam­
ples and 6 ng/ml in the third. 
The 15 split samples correlated 
well with Gross f results. (See 
Table #20, p. 81). 

The delta 9-THC levels in nanograms/ml that were measured in the driving popula­

tion are low, varying from five nanograms/ml to 20 nanograms/ml with the median 

around 9 nanograms/ml. The overall impaired driving population demonstrates a 

16% positive delta 9-THC incidence. 

CONCWSIONS AND RECOMMENDATIONS 

This is the final data correlated in the California SGate Department of JUstice's 

Marijuana Incidence SGudy. The cannabinoids are representative of a number ·of 

drugs for which analytical knowledge has been, and is being, accumulated. There 

is not one method that has been amply tested and evaluated, leaving this area only 

partially explored. Where existing reports are available, there is a need for 
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greater investigation of strengths and weaknesses. Also, where methods have not 

been examined, research and development should be initiated. Many methods are 

hampered by lack of basic science regarding the pharmacology of marijuana in 

humans. However, two methods have thus far exhibited the greatest promise: gas 

chromatography/mass spectrometry, and radioimmunoassay. Considering the usage 

and popularity of marijuana, it is frustrating that positive evidence of recent 

marijuana usage is available with extensive analytical efforts only in a handful 

of laboratories. 

The Marijuana Incidence study has definitively developed the foundation for a 

variety of experiments directed at delta 9-THC and traffic safety. '.!his should 

focus attention on further validated studies and will hopefully accelerate the 

development of delta 9-THC assay techniques. Roadside screening tests, legis­

lati ve changes and public education programs should be aimed at the development 

of forensic programs for the Criminal Justice System. The arresting officer 

should also have the right to require no or low level breath alcohol subjects 

to provide a blood sample for delta 9-THC assay. 

38. 

There were approximately 270,000 driving under the influence of alcohol and drugs 

arrests in the categories of 23101 t.hraugh 23106 of the Criminal Code in Califor­

nia in 1976. AU .. S.. Department of Transportations publication (15) demonstrated 

that this represents about a 640 IIIillion dollar annual societal cost to the state. 

Assuming that the incidence of delta 9-THC in impaired driving population through­

out all areas of the state is 16%; this would mean that there are at least 40,000 

driving under the influence of marijuana arrests per year in the state of Califo­

ornia that have very little likelihood of successful prosecution in the courts. 

This 40,000 per year delta 9-THC situation translates to a potential 100 million 

dollars annual cost to the people of California. 

The impact of an effective traffic safety impairment program on the incidence of 

impaired driving is, to a large extent, a preventative one. A good example of 

this impact was demonstrated in Ireland in 1978. The Irish had an effective 

roadside alcohol impairment testing program which, for political reasons, was 

discontinued. For four years prior to the closure of this program, the incidence 

of driving under the influence of alcohol had shown a small but consistent de­

cline. With the cessation of the alcohol impairment program, a 4C1'/o increase in 

impaired drivers occurred. Now, if the parallel situation applies to marijuana 

and driving, then probably 4C1'/o more offenses are occurring in California with 

respect to marijuana impairment than there should be. 

--------------------_ ... _-



39. 

It's been very clearly established that marijuana impairs a wide variety of 

functions that are important with respect to safe driving and this impairment 

occurs at low delta 9-THC levels. If there is no reliable enforcement with 

respect to marijuana impairment in driving, then the practise will continue 

and probably increase as the drug becomes more widespread in its use. If 

there are no education programs with respect to the hazards of the drug and 

driving, then we can anticipate the amount of driving while under the influence 

of marijuana will continue to increase. 

A limited study conducted by the Department of Motor Vehicles and the B:.lreau 

of Criminalist statistics in May-June, 1977 indicated that the approximately 

seven thousand annual California reckless driving arrests increased by over 

900%. A high percentage of these convictions probably originated with per­

sons who manifested bizarre driving behavior, were stopped and arrested ~J 

law enforcement but did not demonstrate evidence of alcohol or drugs in their 

breath, blood, or urine. This lack of corroborating laboratory evidence was 

probably instrumental in the tendency of the Criminal Justice system to "re­

duce to the lesser offense". 

It has been established that there is a high incidence of delta 9-THC in 

randomly selected blood samples of an impaired driving population. Subjective 

evaluation of impairment by arresting officers generally does not result in 

DUID convictions. All of these factors make a strong argument for the estab­

lishment of a marijuana and driving program with laboratory services. 

A laboratory-determined blood alcohol level corroborating testimony of the 

arresting officer results in a high conviction rate of alcohol impaired 

drivers for driving offenses 23101 through 23106 of the California Vehicle 

Code. This is not the case with respect to other drugs, particularly with 

respect to marijuana. At this juncture 1 there are no crime laboratory pro­

grams for marijuana impairmerrt in traffic safety. The ultimate objective 

of any law enforcement program should be to develop measures of control, 

standards, and countermeasures that will reduce marijuana-related traffic 

accidents. There is very little available at this time. Hopefully, over 

the next. three years the Department of Justice will be able to develop just 

such countermeasures and programs necessary to provIde this type of service 

to the citizens of California. 

• 



Tables 1-20 

Organization of Tables 1-12, 14, 15-19 

Title: ~ correlated with concentration of Delta 9-THC "Variable by 

Delta 9-THC (nanograms per milliliter)" 

40. 

(1) 
A. 

(2) 
Class 

(~ ) ( 5 ) (12) (16 ) 
Totals BA/THC Blood Alcohol Delta 9-THC 

(6) (7) (8) (9) (10) (11) (13) (14) (15) (17) (18) 
(3 ) ... _____ ZlL._ZP. __ LN _ LP HN __ ~~f3.l\ .. IP._:_l3.A.: __ Iii-BA (-)THP (+) WQ 

Subpopulation 

Section A (1) of each table outlines the total (4) number and percent in each major 
subpopulation witfuin the main class (2). Ta.ble A lists the subclasses (3) by additional 
distributions. Subcategories (6) through (ll)displays the class by blood alcohol 
level and by absence or presence of delta 9-THC (5). 

~~~ 
(8) 

(9 ) 

(10) 
(11) 

2M = zero blood alcohol level - negative delta 9-THC level. 
ZP = zero blood alcohol level - positive delta 9-THC level. 
LN = above 0% up to and including 0.1% blood alcohol level - negative 

delta 9-THC level. 
LP = above 0% up to and including 0.1% blood alcohol level - positive 

delta 9-THC level. 
HN = above .1% blood alcohol level - negative delta 9-THC level. 
HP = above .1% blood alcohol level - positive delta 9-THC level. 

The class is also listed by blood alcohol (12) distribution displaying the subcate­
gories (13) through (15): 

1
13l No-BA = zero blood alcohol level 
14 Low-BA '" above zero up to and including .1% blood alcohol level. 
15 Hi BA = above 0.1% blood alcohol level. 

The class is displayed by delta 9-THC (16) as: 

(17) (-) THC - 0 to 5 ng/ml delta 9-THC concentration 
(18) (+) THC - Above 5 ng/ml delta 9-THC concentration. 

Section B of the Table displays the Class (2) by (5) categorized by (6) through (11) 
showing percentage distribution within each subpopulation (3) only. 

Section C of the Table displays the Class (2) by (12) categorized by (13) through (15) 
showing percentage distribution within each subpopulation (3) only. 

Section D of the Table displays the Class (2) by (16) categorized by (17) through 
(18) showing percentage distribution within each subpopulation (3) only. 

Table 13, p 64 does not contain a distribution by sections B through D. Instead, 
a listing of the unknown subcategory (3) is displayed. 

Table l4A, p 68 demonstrates a distribution by Vehicle TYPe and Delta 9-THC 
correlated by low BA (0 to and including .1% mood Alcohol Level) and by high BA. 
(above .1% blood alcohol level). 

Table 20, p 78 demonstrates comparative analytical res~lts by RIA (Gross) and 
GC/M8-CI (Hidyand Valentine). 



A. Sex 

Male 

Female 

Total 

B. Sex 

M3.1e 
Female 

Averages 

C. Sex 

Male 
Female 

Averages 

D. Sex 

Male 

Female 

Averages 

Totals 
.?! 

1557 108 

86.89% 77.14 
235 32 

13.11% 22.86 
1792 140 

tOO.OO% 100.00 

Totals 

100.00% 
100.00% 

100.00% 

TABLE 1. 

Sex by Delta 9-THC (NgfMl) 

ZP 
BA/THC 

IN LP HN HP 
Blood Alcohol Delta 9-THC(Ng/Ml) 

Low-BA Hi-BA. ~-l THC {+l THC 

41 
91.11 

4 
8.89 

45 
100.00 

~ 
6.94 

13.62 

7.81 

No-BA. -
635 109 565 99 149 744 664 

89.06 84.50 86.39 89.19 80.54 88.36 86.80 

78 20 89 12 36 98 101 

10.94 15.50 13.61 10.81 19.46 11.64 13.20 
713 129 654 III 185 842 765 

100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Sex by Delta9-THC (Ng/Ml) 
BA THC 

ZP IN LP 

2.63 40.78 7.00 

1.70 33.19 8.51 

2.51 39.79 7.20 

Sex by Delta 9-THC(Ng/Ml) 

HN 

36.29 

37.87 

36.50 

Blood Alcohol 

1308 

86.79 

199 
13.21 

1507 
100.00 

HP 

6.36 
5.11 

6.19 

Totals No-BA Low-BA High-BA 
~-------- -- --- ---- ----------------- ---- ---- -----_ .. -

100.00% 9.57 47.78 42.65 
100.00% 15.32 41.70 42.98 

100.00% 10.32 

Sex by Delta 9-THC (Ng/Ml) 

Totals 

100.00% 
100.00% 

100.00% 

46.99 42.69 

Delta 9-THC(Ng/Ml) 
Negative Positive 

THC THC 

84.01 15.99 
84.68 15.32 

84.10 15.90 

-

249 

87.37 

- 36 
12.63 
285 

100.00 

f; 
~ 



TABLE 2. 

Age Py' Delta 9-THC(Ng/Ml) 
A. Age BA. THC BLOOD ALCOHOL DELTA 9-THC(NG/ML) 

TOTALS ZN ZP LN LP HN HP NO-BA. LOW-BA HIGH-BA NEGATIVE POSITIVE 

13-21 458 40 15 260 30 97 16 55 290 113 397 61 
13-21 25.56% 28.57 33.33 36.47 23.26 14.83 14.41 29.73 34.44 14.77 26.34 21.40 
22-24 250 26 4 101 18 89 l2 30 119 101 216 34 
22-24 13.95 18.57 8.89 14.17 13.95 13.61 10.81 16.22 14.13 13.20 14.33 11.93 
25-29 291 26 10 104 19 116 16 36 l23 132 24n 45 
25-29 16.24 18.57 22.2? 14.59 14.73 17.74 14.41 19.46 14.61 17.25 16.32 15.79 
30-39 316 26 9 93 28 138 22 35 121 160 257 59 
30-39 17.63 18.57 20.00 13.04 21.71 21.10 19.82 18.92 14.37 20.92 17.05 20.70 
40-61 389 15 5 l22 28 178 41 20 150 219 315 74 
40-61 21.71 10.71 11.11 17.11 21. 71 27.22 36.94 10.81 17.81 28.63 20.90 25.96 
62-99 88 7 2 33 6 36 4 9 39 40 76 12 
62-99 4.91 5.00 4.44 4.63 4.65 5.50 3.60 4.86 4.63 5.23 5.04 4.21 
Totals 1792 140 45 713 l29 654 III 185 842 765 1507 285 

100% 100% 100% 100% 10CIf, 100% 100% 100% 100% 100% 100% 100% 

BA THC 
B. !:i.e TOTALS ZN ZP LN LP HN HP 

13-21 100% 8.73 3.28 56.77 6.55 21.18 3.49 
22-24 100 10.40 1.60 40.40 7.20 35.60 4.80 
25-29 100 8.93 3.44 35.74 6.53 . 39.86 5.50 
30-39 100 8.23 2.85 29.43 8.86 43.67 6.96 
40-61 100 3.86 1.29 31.36 7.20 45.76 10.54 
62-99 100 7.95 2.27 37.50 6.82 40.91 4.55 
Averages 100% 7.81 2.51 39.79 7.20 36.50 6.19 

BLOOD ALCOHOL 
C. As.e Totals No-BA. Low-BA. Hi~h-BA. 

13-21 100% 12.01 63.32 24.67 
22-24 100 12.00 47.60 hO.40 
25-29 100 l2.37 42.27 45.36 
30-39 100 11.08 38.29 50.63 
40-61 100 5.14 38.56 56.30 
62-99 100 10.23 44.32 45.45 

. Averages 10Cf!, 10.32 46.99 42.69 

t; . 



D. 

TABLE 2. ( C onttl ) 

Age by Delta 9-THC (NgjMl. ) 
DELTA 9-THC(NG/ML) 

Age TOTALS NEGATIVE THC 

13-21 100% 86.68 
22-24 100 86.40 
25-29 100 84.54 
30-39 100 81.33 
40-61 100 80.98 
62-99 100 86.36 
Averages 100% 84.10 

POSITIVE THC 

13.32 
13.60 
15.46 
18.67 
19.02 
13.64 
15.90 

t; 



TABLE 3. 

Ethnic Origin by Delta 9-THC(Ng/Ml) 

Ethnic Origin BA/THC Blocxi Alcohol Delta 9-THC~NgjMl) 
A. Totals 

ZN ZP LN LP HN HP No-Btl. Low-Btl. Hi-BA. (-) THC +) THC 

other 6 0 0 1 0 5 0 0 1 5 6 0 
other .33% .00 .00 .14 .00 .76 .00 ,00 .l2 .65 .40 .00 
Am Ind 11 1 0 2 0 7 1 1 2 8 10 1 
Am Ind .61 .71 .00 .28 .00 1.07 .90 .54 .24 1.05 .66 .35 
Negro 54 8 0 27 5 11 3 8 32 14 46 8 
Negro 3.01 5.71 .00 3.79 3.88 1.68 2.70 4.32 3.80 1.83 3.05 2.81 
Mex-Am 225 9 3 79 17 101 16 l2 96 117 189 36 
Mex-Am l2.56 6.43 6.67 11.08 13.18 15.44 14.41 6.49 11.40 15.29 l2.54 l2.63 
White 1170 86 34 455 82 436 7? l20 537 513 977 193 
White 65.29 61.43 75.56 63.81 63.57 66.67 69.37 64.86 63.78 67.06 64.83 67.72 
Unknown 326 36 8 149 25 94 14 44 174 108 279 47 
Unknown 18.19 25.71 17.78 20.90 19.38 14.37 l2.61 23.78 20.67 14.l2 18.51 16.49 
Totals 1792 140 45 713 129 654 III 185 842 765 1507 285 

100% 100 100 100 100 100 100 100 100 100 100 100 

B. BA THe 
Ethnic Origin TOTALS ZN ZP LN LP HN HP 

other 100.00% .00 .00 16.67 .00 83.33 .00 
,Am Ind 100.00% 9.09 .00 18.18 .00 63.64 9.09 
Negro 100.00% 14.81 .00 50.00 9.26 20.37 5.56 
Mex-~ 100.00% 4.00 1.33 35.11 7.56 44.89 7·11 
White 100.00% 7.35 2.91 38.89 7.01 37.26 6.58 
Unknown 100.00% 11.04 2.45 45.71 . 7.67 28.83 4.29 
Averages 100.00% 7.81 2.51 39.79 7.20 36.50 6.19 

C. Blocxi Alcohol 
Ethnic Origin Totals No-BA Low-Btl. High-Btl. 

-......-----~ 

other 100.00% .00 16.67 83.33 
Am Ind 100.00% 9.09 18.18 72.73 
Negro 100.00% 14.81 59.26 25.93 
Mex-Am 100.00% 5.33 42.67 52.00 
White 100.00%. 10.26 45.90 43.85 
Ulmown l00.~ 13.50 53.37 33.13 ./:-

f"" 
Averages 100.00% 10.32 46.99 42.69 



D. Ethnic Origin 
Tat.als 

other 
Am Ind 
Negro 
Mex-Am 
White 
Unknown 
!,y:erages 

100. 0CJif0 
100.00% 
100.00% 
100.0C/fo 
100. 0CYf0 
100.0CJif0 

100.00% 

Table 3. (cont'd) 

Ethnic Origin by Delta 9-THC(Ng/r{l) 

Delta 9-THC(Ng/Ml) 
Negative THC Positive THe 

100.00 .00 
90.91 9.09 
85.19 14.81 
84.00 16.00 
83.50 16.50 
85.58 14.42 
84.10 15.90 

+­
~ 



Table 4. 

Employment by Delta 9-THC(Ng/Ml) 

Employment BA. TOO Blood Alcohol Delta 9-THC(Ng/Ml) 
A status Totals ZN ZP LN LP HN HP No-BA. L.ow-BA. Hi-BA. (-) THC (+) THC 

Emp1 872 42 22 323 63 355 67 64 386 422 720 152 
Emp1 48.66% 30.00 48.89 45.30 48.84 54.28 60.36 34.59 45.84 55.16 47.78 53.33 
Retired 44 3 1 12 2 22 4 4 14 26 37 7 
Retired 2.46 2.14 2.22 1.68 1. 55 3 36 3.60 2.16 1.66 3.40 2.46 2.46 
Emp stu 1 0 0 0 0 1 0 0 0 1 1 0 
Emp stu .06 .00 .00 .00 .00 .15 .00 .00 .00 .13 .07 .00 
stdnt 51 3 2 27 3 14 2 5 30 16 44 7 
stdnt 2.85 2.14 4.44 3.79 2.33 2.14 1.80 2.70 3.56 2.09 2.92 2.46 
Unemp1 216 23 5 70 24 81 13 28 94 94 174 42 
Unemp1 12.05 16.43 l1.ll 9.82 18.60 12.39 ll.71 15.14 11.16 l2.29 11. 55 14.74 
Unknown 608 69 15 281 37 181 25 84 318 206 531 77 
Unknown 33.93 49.29 33.33 39.41 28.68 27.6$ 22.52 45.41 37.77 26.93 35.24 27.02 
Totals 1792 140 45 713 129 654 III 185 842 765 1507 285 

100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 

BA. THC 
B. Emp1. status Totals ZN ZP LN LP HN HP 

Employed 100.00% 4.82 2.52 37.04 7.22 40.71 7.68 
Retired 100.00 6.82 2.27 27.27 4.55 50.00 9.09 
Emp student 100.00 .00 .00 .00 .00 100.00 .00 
student 100.00 5.88 3.92 52.94 5.88 27.45 3.92 
Unemployed 100.00 10.65 2.31 32.41 l1.ll 37.50 6.02 
Unknown 100.00 ll.35 2.47 46.22 6.09 29.77 4.11 
Averages 100.00 7.81 2.51 39.79 7.20 36.50 6.19 

Blood Alcohol 
C. Emp1. status Totals No-BA. Low-Btl. High-BA. 

Employed 100.00% 7.34 44.27 48.39 
Retired 100.00 9.09 31.82 59.09 
Empl. student 100.00 .00 .00 100.00 
student 160.00 9.80 58.82 31.37 
Unemployed 100.00 12.96 43·52 43.52 
Unknown 100.00 13.82 52.30 33.88 

Averages 100.00 10.32 46·99 42.69 
+0-cr-. 



D. 
Empl. status 'l'atals 

Employed l00.0C/fo 
Retired 100.00 
Empl student 100.00 
student 100.00 
Unemployed 100.00 
Unknown 100.00 
Averages 100.00 

Table 4. (Cont'd) 

Employment by Delta 9-THC(Ng/Ml) 

Delta 9-THC(Ng/Ml) 
Negative THC 

82.57 
£34.09 

100.00 
£36.27 
80.56 
£37.34 
£34.10 

• 

Positive THC 

17.43 
15.91 

.00 
13.73 
19.44 
12.66 

15.90 

+­
-,J . 

'. 
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TABLE 5 COUNTY OF INCIOENT BY a9 THC 'NG/HL 
--_._------- '. __ .,-,------_._--------_. ----------------'-----

A. COu~TY OF INCIDENT BATHC 
_________ -'T.Q.UI ~ ZN ZP -L.1i LP HN ..}Ip NO-BA 

t 
BUTTE 30 5 0 12 0 11 2 5 
CALAV 21 0 1 3 0 10 7 1 

__ COLUSA .5 ° 0 :3 1 ___ , __ 0, ___ . . 1-___ 0 
ON 9 2 0 6 0 1 0 2 
ED 18 2 1 9 2 Ii 0 3 

12 
3 
II 
6 

11 

13 28 
17 13 

_ ~ __ L-_._ 3 ___ ._ 

1 9 
lj 15 

2 
8 

.2 _. ___ _ 

o 
3 

__ fRESNO 60 7 ! 21- 2 22 8 29 2.l 56 " 
GLENN 16 0 0 6 0 10 
IMPE RIAL 2 0 1 0 1 0 

__ IN YO. II OIL 0 .. 7 

KERN 1 0 0 1 0 0 
KINGS '19 1 0 20 3 21 

_ L"KE ____ , 6 L. 0 _____ 1 0 ,'I __ 

LA 1 0 1 0 0 0 
""RIN 85 10 2 15 8 39 

_MARIPOSA .8 0 0 _3 0 c; 

HENDO 12 0 0 5 1 6 
HERCEo 51i 3 2 27 10 12 

_HONO. _5 0 Q'I 0 ) 0 0 " 1 _5 0 _______ _ 
MONTEREY 99 7 2 55 5 23 7 9 60 30 85 1'1 
NAPA 35 2 0 7 2 23 1 2 9 Z4 32 3 

__ NEVADA .11 _2. .0.6 7 a 2 .1 2. 10 1_· __ __ 
PLACER 26 3 1 8 2 10 2 'I 10 12 21 5 
RIVERSIDE 339 20 15 197 28 67 12 35 225 79 28'1 55 

_.SAN BENITO .. Ii. 2. 0 ____ 20 0 ,0 2 2. 0 'I 0. __ _ 
SAN BERN 5 1 0 2 1 1 0 1 3 1 'I 1 
SAN ~OAQUIN 98 17 2 22 5 '13 9 19 21 52 82 16 
SLD 78 ._.5. 1 ___ 11 5 116 10 (, 16 56 62 ____ 16 ____ _ 

SANTA BARB 121 11 3 31 9 59 8 1'1 '10 67 101 20 
SANT A CLARA 1 0 1 0 0 0 0 1 0 0 0 1 

_.SANTA CRUZ- 1'13 ]5 ____ '1 ___ 78 15 .29 2 19 93 31 122 21-----
SHASTA '16 0 0 2. 1 33 10 0 3 '13 35 11 
SIERRA 1 0 0 0 Q 1 0 0 0 1 1 0 

__ SISK . 5 1 1 2- 1 .0 . .0 2. 3 0 3 ___ .2 ____ _ 

SOLANO 103 II 2. 51 9 21 10 6 66 31 82 21 
SONOHA 52 2 0 14 2 32 2 2 16 3'+ 118 Ij 

_STAN 111 B 2 32 1 S5 7 10 39 62 ____ 95 16-----
SUTTER 21 2 0 ' 7 0 11 1 2 7 12 20 1 
TULARE 3 0 0 :3 0 0 0 0 3 0 3 0 

_TUOLUHNE _13 10,-- 5. __ ._2. 5 0 I 1 .5 -U -2 
YOLO 49 5 1 15 4 23 1 6 19 2'1 '13 6 
YUBA 421 0 14 2 22 3 1 16 25 , 37 5 

-- .. _------- .. --- - - ._ .. _--_. ------ -
TOTALS 1192 1110 liS 713 129 6511 111 185 842 765 1507 285 

t; 
~ 

.- .... -.. ---- -- ._---------------------_. 
'> 
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TABLE 5 COUNTY OF INCIDENT PY 1:9 THC NG/ML 

A. COUNTY OF INCIDENT 
TOTALS ZN 

BUllE 
CALAV 

1.67 3.57 
1.17 .00 

COLUSA~ _____ _ .28 .00 
ON 
EO 

_ fRESNO ___ . 
GLENN 
IMPERIAL 
INYO 

.50 1.'13 
1.00 1.43 

__ 3.35 __ 5.00 
.89 .00 
.11 .00 
.22 .00 

ZP 

.00 
2.22 

BATHC 
LN 

1.68 
.42 

__ .• 00 _.112 
.00 

2.22 
_. ___ 2.22 __ 

.8'1 
1.26 
3.79 

.00 .8'1 
2.22 .00 
2.22 .14 

LP 

.00 

.00 

.78 

.00 
1.55 
1.55 

.00 

.78 

.GO 

HN 

1.68 
1.53 

.00 

.15 

.61 
3.36 
1.53 

.00 

.31 

(Con't) 

BLOOO ALCOHOL ti9 THC NG/HL 
HP NO-SA LOW-SA HIGH-SA NEGATIVE POSITIVE 

1.8J 
\ 

2.70 

.00 

.54 

.54 

1.~3 

.12 

.12 
.00 
.26 

THC THC 

.00 

.20 __ 
.70 
.35 

KERN .06 .00 .00 .14 .00 .00 .00 .00 .12 
KINGS 2.73 .71 .00 2.81 2.33 3.21 3.60 .54 2.73 
LAKE ._.33 ____ .• 71 .00 .111 .00 .61 .00. ___ .54. ___ .12 ___ .52. ___ .• '10 ___ .• 00. ___ _ 
LA .06 .00 2.22 .00 .00 .00 .00 .54 .00 .00 .00 .35 
MARIN 4.711 7.14 1I.~4 2.10 6.20 5.96 9.91 6.49 2.73 6.511 4.25 7.37 
MARIPOSA .45 ___ .• 00 ___ .00 ____ .112 ___ .00 ____ .76 .00 _____ 00 .36 ,,65 .53 ___ .00 __ _ 
MENDO .67 .00 .00 .70 .78 .92 .00 .00 .71 .78 .73 .35 
MERCED 3.01 2.111 4.411 3.79 7.75 1.83 .00 2.70 4.39 1.57 2.79 11.21 
HONO__ .28 ___ .• 00 ____ .00. ____ .• 56 ____ .00 ___ . .15 .00 ,00 .'1.8 .. 13 ____ .33 ___ .00 __ 
MONTEREY 5.52 5.00 4.114 7.71 3.88 3.52 6.31 4.86 7.13 3.92 5.64 4.91 
NAPA 1.95 1.43 .00 .98 1.55 3.52 .90 1.08 1.07 3.14 2.12 1.05 
NEVADA. .61 __ 1.43 _____ .00 __ ._.84 __ .78 ___ ._ .31 ___ .00 __ .1 .• 08 ___ .83 ___ .26 ___ .6& __ .35, ____ _ 
PLACER 1.45 2.111 2.22 1.12 1.55 1.53 1.80 2.16 1.19 1.57 1.39 1.75 
RIVERSIDE 18.92 14.29 33.33 27.63 21.71 10.24 10~81 18.92 ,26.72 10.33 18.85 19.30 
SAN BENI"OL __ -->- .22 ___ 1.43 ___ .00 ___ .28 _____ .• 00 ____ .00. ____ .00 ___ 1.08 ___ .24 ___ 000 ___ .27 __ .00 ____ _ 
SAN SERN .28 .71 .00 .28 .78 .15 .00 .54 .36 .13 .27 .35 
SAN JOAQUIN 5.47 12:14 4.44 3.09 3.88 6.57 8.11 10.27 3.21 6.80 5.44 5.61 
SLO _________ 4.35 __ 3 .57 ___ 2.22 __ 1.54 ___ 3.88 __ .7.03 __ 9.01 ~.211-----1.90 __ 7_.32 __ " .11. __ 5.61.. ___ _ 
SANTA SARS 6.75 7.a6 6.67 11.35 6.98 9.02 7.21 7.57 4.75 8.76 6.70 7.02 
SANTA CLARA .06 .00 2.22 .00 .00 .00 .00 .54 .00 .00 .00 .35 

__ SANTA CRUZ 7.98 .--J0.71 __ .8.89 . __ 10.94. __ 11.63 __ '1.43 __ 1.80---1.0.27---1.1.05 __ 11.05 __ 8.10 __ 7.37 ___ _ 
SHASTA 2.57 .00 .00 .28 .78 5.05 9.01 .00 .36 5.62 2.32 3.86 
SIERRA .06 .00 .00 .00 .00 .15 .00 .00 .00 .13 .07 .00 
SISK _ _ .• 28 ___ .71 ___ 2.22 __ · ___ .28 __ .78 ___ .00 ___ ,00-1.08 ___ .36 __ .00 ___ .20 __ .70 _____ _ 
SOLA~O 5.75 2.86 11.4'1 7.99 6.98 3.21 9.01 3.2Q 7.8Q 4.05 5.~q 7.37 
SONOHA 2.90 1.43 .00 1.96 1.55 4.89 1.80 1.08 1.90 q.4~ 3.19 1.40 

__ S TA N _ 6.19 __ 5.71 ___ 4.44 ___ .4.49. __ 5." 3 __ . 8.41 ___ 1'. 31 __ ._!i. IU ___ 4. 63 ___ 8.10 __ 6.30 ___ 5.61 ____ _ 
SUTTER 1.17 1.43 .00 .98 .00 1.68 .90 1.08 .83 1.57 1.33 .35 
TULARE .i7 .00 .00 .42 .00 .00 .00 ~oo .36 .00 .20 .00 
TUOLUMNE ._73 •. 71 .• 00 ____ .• 70 __ 1.55 ___ .76 ._00 .5.'1 .8.3 •. 65 .73 ____ .70 ____ _ 
YOLO 2.73 3.57 2.22 2.10 3.10 3.52 .90 3.24 2.26 3.14 2.85 2.11 
YUBA 2.34 .71 .00 1.96 1.55 3.36 2.70 .54 1.90 3.27 2.46 1.15 

TOTALS 100.00 100.00 100.00 100.00 
-------- ----.--- -:--:-::--:-:--::--:~-----------

100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

~ 

_~ __ .. ___ _ '-0 



TABLE 5 COUNTY nF Hl{.lUEI.T BY ~') THC NG/ML (Con't) 

B. COUNTY OF INCIOENT P,ATnC 
TOTALS ZN ZP UI LP HN HP 

BUTT!:. 100.00 16.67 .\in 40.00 .00 36.67 6.67 
CALAV 11)0.01) .00 4.76 14.29 .00 47.62 33033 
C'JLUSA 100.GO .Ot. .00 ba.oo 70.00 .1)0 20.00 
G~ 100.01) 22.22 .(;0 66.61 .00 11.11 .- ... -._.- .00 ~ _ .... ...-.-----
EO 100.00 11 011 5.56 50.no 11 011 22.7.2 .00 
Fh[St-O 100.00 11.67 1.b7 115."0 3.3 3 36.61 1.67 
GLEhN 1!J0.00 .00 .00 37.50 .00 62.50 ~----- .vO- -----
I"IPERIAL 10J.00 .ne 50.00 • ('I a 50.00 .1)0 .00 
INY::; 100.GO .I)C 25.(1) 25.ru .00 50.0v .00 
KERN 100.uo .00 .00 100.00 .00 --.--- - .00 ... ----- • 00 --- --._-
I< I1;GS 1'.)0.00 2.04 .00 110.1'2 6.17. 42.86 8.16 
LAKE 100.00 16.67 .liO If.. 67 .00 66.67 .uo 
LA --- --- . -- . 

100.00 .00 lCO.OO .1)0 .00 .----_. .00-----·_- .00 - -----.-
I'HIN 100.uO 11.7b 2.35 17.65 9.11 1 45.88 12.911 
~A~IPOSI- 1ao.00 .00 .00 37.50 .00 62.50 .00 
!'ENOO ----- -------~- 100.00 .00 .00 111.67 8.33 ----·50.00 ------ .00 - ---- - -
!iEHClO 100.00 5.56 3.71') 51).('10 18.52 22.22 .00 
!"r,r-,o 100.00 .1)0 .LO 80.1)0 .00 20.00 .00 

- - I'ONT[REY· .---- .------- 10u.GO 7.07 2.02 55.56 5.05 ---------23.23 7.07-
NAPA 100.00 5.71 .co 20.00 5.71 65.71 2.86 
~;£vAUA 100.00 18.18 .00 54.55 9.09 18.18 .00 
PUCER -- - - - -- 100. 00 11.511 3.85 30.77 7.69 - ---- - 38.46 ---------7.&9 ------ ---
RIVERSIDE 100.00 5.'1iJ 4.112 58.11 8.26 19.76 3.511 
SA~ GENITO 100.00 50.00 .00 50.00 .00 .00 .00 
SAN BERN ... ,-_ ... -

100.00 20.00 .00 110.00 20.00 20.00 -- -.-- --- .00 ------
SAN JOACiUIN 100.00 17.3:' 2.011 22.115 5.10 '43.88 9.18 
SLO 100.00 6.111 1.211 14.10 6.41 58.97 12.82 
SAf'.<TA BAf;B 100.GO 9.0c;. 2.1I!! 25.,,2 7.11 4 118.76 -- ------. 1).61 - - -- -- --
SANTA CLARA 100.00 .(10 100.00 .00 .00 .00 .00 
SANTA CRUZ 100.00 10.119 2.80 54.55 10.119 20.26 1.40 
5HASTA 100.00 .00 .00 4.3!> 2017 - ------- 71.711 -- --- - 21. 7 4 --------.-
SIERRA 100.CO .00 .00 .00 .00 100.00 .00 
SISK 100.00 20.00 <'0.00 110.00 20.00 .00 .00 
SCU~.O 100.00 3.Rb 1.<]11 55.3It 8.711 20.39 -.---- -- --9.11 
sar.OMA 100.00 3.B5 .00 26.'12 3.85 61.54 3.85 
STAI'< 100.00 7.;?1 1.81) 28.P3 6.31 49.55 6.31 
SUTTEIl 100.00 9.52 .00 33.33 .00 52.38 - ------.-- Ii. 76 
TULARE 100.00 .00 .00 100.00 .00 .00 .00 
TUOLUMNE 11'0.00 7.6't .oc 311.46 15.311 38.116 .00 
YOLO 100.00 10.20 2.04 30.61 8ol6 116.'?1I ---------2.04 
YUbA 100.00 2.38 .CO 33.33 11.76 52.38 7.111 

-·TOT ALS .. - _.-.- -~. 

100.00 7.81 2.51 3<;1.79 7.20 36.50 b~19-------

\.Jl 
0 -,,- -



C. CCu~TY rF INCIDENT 

BUTTE 
CALAV 
CULUSA 
G"l 
lD 
FRESNO 
GLEr,,,, 
IHPESiIAL 
I"lYG 
KERN 
KIlI.GS 
LAKE 
LA 
MARIN 
IiAR!POSA 
"ENDG 
MEhCED 
HONO 
HONTERE Y 
NAPA 
"'EVADA 
PLACER 
RIvERSIDE 
SAN BENITO 
SAN BERN 
SAN JOACUlfII 
~L 0 
SANTA BARB 
SANTA CLARA 
SANTA CRUZ 
SHASTA 
SIERRA 
SISK 
SOLANO 
SCr-.OMA 

. S T4N 
SUTTER 
TULARE 
TUOLUMNE 
YOLO 
YUllA 

TOTALS 

TABLE 5 C~U"TY rr P;CIlJff.T PV ,,)9 THe: ">C'!"L (Con't) 

olGO[) ALcnHflL 
TLTALS "''1-flA LvW-PA 

100.00 16.67 41".00 
100.00 4.76 14.79 
100.('C • ("G 1(1).00 
IvO.GO 22.72 ob.67 
lao.GO 16.67 & 1.1 I 
1vO.OO 13.13 ql). J3 
1CO.00 .(,0 37 .50 
IGO.~O ~o.r.o :'0.00 
100.00 25.CO 25.00 
1::0.00 .no 1uo.oo 
1 C·3. OC 2.04 46. 0 1, 

IJO.OO Ib.b7 H- .67 
DO.GO 100.00 .00 
100.00 14.12 27.06 
100.CC .(,0 37. ')0 
loo.ao .,)0 50.00 
100.00 9.2& be.52 
100.00 .00 80.00 
ICO.OO 0.('9 bO.61 
lCC.OO 5.71 25.71 
1 )0.00 18.1 B &3.64 
100.CO 15.3 a 3!l.46 
)OO.CO 10.32 b6.37 
1:10.00 50.00 50.(10 
100.CO 20.00 &0.00 
!OO.JO 1 0 .39 27.';5 
100.:'0 7.69 20.')1 
1::0.CO 11.57 33.0b 
100.~0 1:::0.00 .00 
leO.GC 13.2'1 b5.n3 
100.00 .CO 6.52 
100.00 .1)0 .00 
1CO.OO '10.00 bl).OO 
10C.OO 5.'13 b4.08 
100.CO 3.PS 30.77 
100.00 9.01 35.14 
100.00 9.52 33.33 
1,,0.t;0 .00 100.00 
100.00 7.b't :'3.85 
100.00 12.24 .58.78 
100.00 2.38 3P..10 

100.00 10.32 Q6.99 

HIGH-SA 

43.33 
80.95 
20.00 
11.11 
22.22 
H.B 
62.50 

.00 
50.00 

.00 
51.02 
66.67 

.00 
58.82 
62.50 
50.00 
22.22 
20.00 

. ------ - _ .. 30.30 

68.57 
18018 
116.15 
23.30 

.CO 
20.00 
53.06 
11.79 
55.37 

.00 
21.68 
93.48 

100.00 
.00 

30.10 
65.38 
55.66 
51.111 

.00 
38.4b 
118.98----------

59.52 

112.69 

\J1 
l-' . 



~; 

D. CCUNTY CF INCIDENT 

BUTTt: 
CALAV 
CULIJ~A 

ON 
[0 
H'E.St-.,O 
GLE"'N 
IMPEKIAL 
1NYO 
KERN 
I<Ip."G~ 

LAK[ 
LA 
MARIN 
MARIPOS~ 

MlNDO 
I4nC[O 
,",0"10 
MONTEREY 
NAPA 
NEVAOA 
PLACE.P 
RIVERSIOE 
SAN 8ENTTO 
SAN llERN 
SAN .JOACUIN 
SLO 
SANTA BARB 
SAr.TA CLARA 
SAp."TA CRUZ 
SHASTA 
SIERRA 
SISK 
SOLAp."O 
SONOI4A 
S T ~ ~l 
sur Tt.R. 
TULAliE 
TUOLU"INE . 
YOLO 
YU6A 

TOTALS 

Hell 5 LnlJ~~IY "f PUl'II.l '.y .r: THr ·'.L/I1I. (Can't) 

TCTALS '[ljATlVE 
TI-lC 

l('O.CO 'n.}3 

I"C.Ov &1.<)0 
}(,O.OO 6'.!.CO 

101).0(; 100.':0 
l'~ (' • C' : 15 ~. • 3 
1(11).0" 9:!.!3 
100.00 100.00 
Ivn.r.ij • c.-c 
100."0 7<;. '-a 
Il10.00 100.00 
lL1."0 8 5.71 
I"Cl.OC, 10r.ou 
IvO.OL .00 
100.0C 75.29 
1CO.00 101).00 
100.C1v 91.67 
100.r:;) 17. HI 

100.00 100.00 
luC.OO 85.P.6 
lLO.O:) 91.43 
1uO.OO 9".91 
lUO.OJ 811.77 
leo. n (, 83.78 
1 ',0. OC 100.00 
ll:O.(\(i 8('1.00 
leO.OO 8!.67 
IrO.C" 79.49 
101).00 83.47 
10C.00 .r:o 
100. a:} e c;. ! 1 

100.00 '/6. '19 
l('O.OC 100.00 
IG,).{'O 6r:·. '10 

lu::l.OC 7 Q .£:1 
1(O.OU 97.31 
1 (, c. (\ ,J 8"'.59 
1(,0.00 95.24 
ll0.CO 10C.00 
100.00 84.62 
100.0(; 87.76 
HJO.OO a8.10 

1UO.00 84.10 

.. 9 TriC NG/ML 
POSITI VE 

T"C 

6.67 
3~.10 
4n.00 

.00 
16.67 

6.67 . .,0 
lCO.OO 

25.00 
.00 

14.29 
.00 

100.00 
2".71 

.00 
'l.:n 

22.22 
________ . .00_. _____ . _______ .. __ 

111.111 
tI.57 
9.09 

19.<'3 
16.22 

,00 
20.00 
16.33 
20.51 
1".53 

100.00 
14.69 
23.91 

.00 
40./)0 
20.39 

7.69 
PI.lq __ ___ . _ 

11.76 
.00 

15.38 ___ . __ . __ .. _. ____ _ 

12.24 
11.90 

15.90 
VI 
1'V . 



Table 6. 

County of Incident Type by Delta 9-THC (NgjMl) 

BA THC Blood Alcohol Delta 9-THC (Ng/Ml) 
A. County Ttltals ZN ZP LN LP !IN HP No-BI\ Low-BA Hi-BA (-) THC ( +) THC 

Urban 231 16 7 90 19 81 18 23 109 99 187 
Urban 12.89% 11.43 15.56 12.62 14.73 12.39 16.22 12.43 12.95 12.94 12.41 
Semi~Urban 1297 108 31 530 88 467 73 139 618 540 1105 
Semi-Urban 72.38 77.14 68.89 74.33 68.22 71.41 65.77 75.14 73.40 70.59 73.32 
Semi-Rural 229 16 6 83 22 89 13 22 105 102 188 
Semi-Rural 12.78 11.43 13.33 11.64 17.05 13.61 11.71 11.89 12.47 13.33 12.48 
Rural 35 0 1 10 0 17 7 1 10 24 27 
Rural 1.95 .00 2.22 1.40 ,00 2.60 6.31 .54 1.19 3.14 1.79 
Totals 1792 140 45 713 129 654 III 185 842 765 1507 

100. oofo 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

:sA. THC 
B. County Totals ZN ZP LN LP !IN HP 

Urban 100.00% 6.93 3.03 38.96 8.23 35.06 7.79 
Semi-Urban 100.00 8.33 2.3-9 40.86 6.78 36.01 5.63 
Semi-Rural 100.00 6.99 2.62 36.24 9.61 38.86 5.68 
Rural 100.00 .00 2.86 28.57 .00 48.57 20.00 
Averages 100.00% 7.81 2.51 39.79 7.20 36.50 6.19 

Blood Alcohol 
C. County Totals No-BI\ Low-:sA. Hi-BA 

Urban 100.00% 9.96 47.19 42.86 
Semi-Urban 100.00 10.72 47.65 41.63 
Semi-Rural 100.00 9.61 45.85 44.54 
Rural 100.00 2.86 28.57 68.57 
Averages 100.00 10.32 46.99 42.69 

Delta 9-THC (Ng/Ml) 
D. Countz Totals Negative THC 

Urban 100.00% 80.95 
Semi-Urban 100.00 85.20 
Sedri-Rural 100.00 82.10 
Rural 100.00 77.14 
A~rages 100.00 84.10 

Positive THC 
19.05 
14.150 
17.90 
22.86 
15.90 

44 
15.44 
192 

67.37 
41 

14.39 
8 

2.81 

285 
100.00 

'Ul 
W . 
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TABLE 7 COUNTY OF RESIDENCE SY i9 THt:NG/IIL; 

A. COUNTY OF RESIOENCE BATHe 
_______ TOTALS __ .2N __ . ZP ______ LN __ 

BLOOD ALCOHOL i9 THC ~G/IIL) 
_ .. _ HP . __ NO-SA _ LOll-ill H16H-BANE6A1IVEPOSlTIVE • LP. __ .. HN 

THC THC 

ALAIIEU 2Z" 0 ---- 1 ----.. 3 2 It 6 Ib I> 15 7 . --- -'---' 

BUTTE Z, ~ 0 10 fi ~ 1 _ 10 10 23 1 
_ CAUVERAL _______ .. _. 5 II 0 .. __ 2 ____ 0 2 _ 1 0 2 3 _ ___ " 1 

COLUSA 3 0 0 0 1 2 0 0 1 Z Z 1 
CONTRA COSTA 15 1 2 5 0 5 2 l 5 7 11 , 

_ON 6 ____ 1 ___ 0 ___ ... __ 0 ____ 1 ____ 0 ___ 1--_11 ___ 1 ___ . 6 ___ 0 ____ _ 

EO 13 1 0 5 2 , liT 5 10 3 
FRESNO 59.. 2 22 2 26 3 6 2~ 29 52 7 

_GLENh _ 1 ___ 0. ___ 0 ___ 2 ____ 0 ____ 5 ____ 0. ___ 0 ____ ._2 ___ 5 ___ 7 ___ 0 __________ -

HUMBOLDT 1 1 0 0 0 0 0 1 0 0 1 0 
IIIPERIAL '0 1 2 0 1 0 1 Z 1 3 1 _It;rO _1 ___ 0 ___ 0 _____ 0 ____ .o ___ 1 ____ 0. ___ 0 ___ 0 ___ .1 ___ 1 ___ 0 _____ _ 

i KERN 9 0 0 2 1 5 1 0 3 6 - 7 2 
KINGS 3S 0 0 17 Z 1_ 2 0 19 16 31 , 
LUE . _______ 5 __ 0 ___ 0 ___ 0 .. ____ 0. ____ 5 ___ 0. ___ 0 ___ .. 0 ___ S ___ 5-__ 0 ____ _ 

LOS ANGELES 76 10 6 39 5 13 3 16 .. ~ 16 62 1_ 
IIAOERl ZOO 1 0 1 0 0 1 1 2 0 
IIARI" __ '52 ___ .. 6 ___ 1 ____ .9 __ . __ 7 __ 22 ___ 7 ____ 1 ___ 16 ___ 29 ___ .37 __ 15 _________ ._~--

IIARIPOSA "0 0 1 0 3 0 0 1 3 , 0 
II[NOOCINO 12 0 0 3 2 7 0 0 5 7 10 2 
HERtLO _______ . 1t9 _____ 2 _____ 0 27 9 11 __ 0 ____ 2 ___ 36 __ 11 __ "0. __ .. 9 ______ _ 

"oN1ERtY 89 3 1 53 6 19 1 ~ 59 26 -15 lit 
NAPA 31 1 0 8 3 17 2 1 11 19 26 5 
N[VAOA __ . ___ .l._" ____ 0 ___ 0 1 0 3 ___ .0. ___ 0 ___ 1 ____ 3 ___ '1 ____ 0 __________ _ 

ORA~GE 26 1 1 Ho 2 " 2 2 18 " 21 5 
PLACER 19 ~ i 7 2 ~ 1 5 9 5 15 • 
PLUIIAS __ . ______ .1 .. ___ 0 ____ 0 1 ___ 0 0 ____ 0 ___ 0 ___ 1 ___ 0 ___ 1 ___ 0 ____ _ 

RIVERSIDE ~18 9 9 126 18 50 6 18 1~~ 56 185 33 
SACRA"E~To 39 2 3 19 2 12 1 5 21 13 33 6 

_ SAN BENITO 3. _____ 1 ___ . 0 1. ____ 0 1 ____ 0 ___ 1 ___ 1 ___ 1 ___ .. 3 ___ 0 __________ _ 

S~N BERNARDINO 23 1 0 11 2 5 2 :; 13 7 19 _ 
SAN DIEGO 11 2 2 :; 1 3 0 _ ~ 3 8 3 
SAN FRANCISCO 25 6 1 7 2 9 .. _"':; 7 ___ 9 ___ 12 _____ 22 ____ 6 ___________ ._ 

SAN JOACUIN 103 18 1 19 1 _9 1 21 26 56 86 11 
SA" LUIS OBISPO -6 1 0 , 3 32 , 3 1 36 39 1 
SAN IIATEO_ ___ ___ Z& 1 .' 0 13 2 .. _ lQ 0 __ 1 ___ .. 15 ___ 10 ___ 2. __ . 2 .. ________ _ 
SANTA BARBARA 100 6 2 23 B 53 8 8 31 61 82 18 
SA~TA CLARA ~1' 2 21 ~ 9 1 6 25 10 3' 7 
SANTA CRUZ ___ ._. ___ 115 __ 13 q 59 10 25 ~ 17 __ . ___ 6\1 __ 29 __ 91 __ U ____ ... __ _ 

SHASTA ~l 0 0 2 1 26 12 0 3 38 2a 13 
SISKIOU 2 0 0 1 1 0 0 0 2 0 1 1 

_ SoLAtiO _______ 67 _____ 3. ___ 1 31 5 22 5 11 ___ 36 __ 27 ____ 56 __ .11. ___ _ 
SDNO"A 59 2 0 15 1 3B 3 2 16 .1 55 , 
STANISLAUS 101 9 2 29 " ~7 B 11 35 55 as 16 

__ . SUTTER _11 1_ _ 0 1 1_ 11. 1 .. ___ 1 __ " ___ 12. __ 15 _____ 2 ___ _ 
lEHAIIA 1 1 0 0 0 2 0 1 0 2 3 0 
TRI~ITY 1 0 0 0 0 1 0 0 0 1 1 0 

_.TULARE ________ 10 1 _____ 0 Eo 1 2 0__ 1 ____ 1 ___ .2 ____ 9 ___ 1- _________ _ 

TUOLUMNE 10 1 0 6 0 3 0 1 6 1 10 0 
VENTURA 6 Oil 0 I 1 1 3 
YoLu _. ____ . ___________ 11 2 ___ 0 12 2 13 2 2 .. ___ l't ___ 1; 2; ~ , 

~~~AOF STATE ;~ ~ ~ ~: ~ ~~ ~ ~. 31~ - !1- _. - 3"--- - 5 ---~-----~,------
_"J1_T_6~_'r~J'! _16 _____ 0 __ .. _ 0 10 0 5 3 0 1~ . ___ "! ~~ L _________ : __ _ 

~ TOTALS 1792 
285 

1 .. 0 H 713 129 bS~ III la5 8"2 165 1507 
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tABLE 7 COUNTY OF RESIDENCE BY il9 THC (NG/HL/ (Can't) 

A. COUNTY Of RESIDENCE 
_______________ TOTALS __ ZN 

ALAMEDA 1.23 '1.29 
BUTTE 1.311 2.86 

ZP 

• 00 
.00 

BATHC 
LN LP HN 

.98 2.33 .31 
1.40 .00 1.38 

HP 
BLOOD ALCOHOL i9 THC (NG/140 

NO-BA LOW-SA HIGH-BANEGATIVEPOSITIV( 
THC THC 

I--
3.60 3.2~ 1.19 .78 1.00 2.'16 

.90 2.16 1.19 1.31 1.53 .35 
_ CALAVERAS. .• 28. ___ 000 __ .00 ___ .28 ____ .00. __ .31 .90 _ .. _ .00 ___ .214 .39 ____ .27 __ .35 

COLUSA .17 .00 .00 .00 .78 .31 .00 .00 .12 .26 .13 .35 
CONTRA COSTA .8'1 .71 11.44 .70 .00 .76 1.80 1.62 .59 .92 .73 1.'10 
ON ________ .33 .. _ .71 .00 .56 .00._ .15 --_ .00 .5,.---.'18 ___ .13-- .~o - __ .00_ 
EO .73 .71 • 00 .70 1.55 .61 .90 .5'1 .83 .65 .66 1.05 
fRESNO 3.29 2.B6 '1.44 3.09 1.55 3.98 2.70 3.2'1 2.85 3.79 3.45 2.Q6 
GLENN __________ .39 .00 .00 .28 .00 .76 .00 .00 .24 .65 .46 _ .00 
HUMBOLDT .Ob .71 .00 .00 .00 .00 .00 .54 .00 .00 .07 .00 
IMPERIAL .22 .00 2.22 .28 .00 .15 .00 .Sq .24 .13 .20 .35 

__ INYO .06 ____ .00 .00 .00 .00 .15 .00 __ . ____ .00 ___ .00 __ ._.13 __ .07 ___ .00 
KERN .50 .00 .00 .28 .78 .7& .90 .00 .36 .78 .46 .70 
KINGS 1.95 .00 .00 2.38 1.55 2.1'1 1.80 .00 2.26 2.09 2.06 1./f0 

_ LAKE. __ _.28 ___ .00 __ .00 __ .00 _ .00 __ .76 ___ . _ .00 .00 __ .00 __ .65 __ .33 ___ .• 00 
LOS ANGELE·S 1f.2'1 7.1" 13.33 5.'17 3.8B 1.99 2.70 6.65 5.23 2.09 ".11 ' '1.91 
MADERA 011 .00 .00 .14 .00 .15 .00 .00 .12 .13 .13 .00 
HARIN Z.90 __ 'l.29 -2. 22 __ 1.26 __ 5 .~3--..3.36 __ 6.31--..3. 7&--1.90------3.79---2. Q6-----5.26 
MARIPOSA .22 .00 .00 .14 .00 ."6 .00 .00 .12 .39 .27 .00 
MENOOCINO .67 .00 .00 e ')2 1.55 1.07 .00 .00 .59 .92 .66 .70 

___ f'!ERCEO_ 2.73 __ 1.'13 __ .00-.3.7'i-6.98--1.6~0~0IL-q.28--1."Ij---2.65. ___ 3.16 
MONTEREY Q.97 2.14 2.22 7.~3 4.65 2.91 6.31 2.16 7.01 3.~ 0 ".98 4.91 
NAPA 1.73 .71 .00 1.12 2.33 2.60 1.80 .S4 1.31 2.48 1.73 1.75 
NEVADA . .22 __ .00 __ .00 ___ .1'1 .00 __ .46 __ .00 ____ .00 ___ .12 __ .39 __ .27 ___ .00_ 
OR~NGE 1.'15 .71 2.22 2.24 1.55 .61 1.80 1.08 2.1'1 .78 1.39 1.75 
PLACER 1.06 2.86 2.22 .98 1.55 .61 .90 2.70 1.07 .&5 1.00 1.40 
PLUHAS .06 .00 .00 .1 q _ .00 .00 _ .00 .00 .12 ___ .00 .07 __ .00 
RIVERSIDE 12.17 6.'13 20.00 11.67 13.95 7.65 5.'11 9.73 17.10 7.32 12.28 11.58 
SACRAI1ENTO 2.18 1.113 6.67 2.66 1.55 1.83 .90 2.70 2.'19 1.70 2.19 2.11 
SA" SENITO .17 • 71 ____ ~ .00 • .14 .00 .15 .00 .54 .12 _~_ .13 __ .20 __ .00 
SAN BERNARDINO 1.28 2.14 • 00 1.5'1 1.55 .76 1.80 1.62 1.5'1 .92 1.26 1.1i0 
SAN OIEGO .61 1.'13 q.~1j .42 .78 .116 .00 2.16 .IIB .39 .53 1.05 

_ SAN fRANCISCO _______ 1.56 '1.29 2.22 .98 1.55 1.38 2.70 3.78 ___ 1.07 1.57 -- 1.46 2.11 
SAN .JOAQUIN 5.75 12.86 6.67 2.06 5.~ 3 7.'19 6.31 11.35 3.09 7.32 5.11 5.96 
SAN LUIS OSISPO 2.57 2.14 .00 .56 2.33 4.89 3.60 1.62 .83 4.71 2.59 2.46 

_ SAN HATEO 1.45 __ .71 • 00 __ 1.82 1.55 1.53 .00 .54 1.78 __ 1.31 ___ 1.59 .70 
SANTA 8ARBARA 5.58 ~.29 ... ,~ .. 3.23 6.20 8.10 7.21 4.32 3.68 7.97 5.44 6.32 
SANTA CLARA 2.2'1 2.86 11.4'1 2.95 3.10 1.38 .90 3.24 2.97 1.31 2.26 2.116 

_._--- ---------

.-----.-
-"''P'' 

---- ---------

.... -~----- . ~ _.- .~-.--. 

SANTA CRUZ _6.'12 __ 9.29 ___ 8.89 ___ 8.27 . __ .7.75 3.82 3.60 _. __ 9.19 ___ 8.19 __ 3.79 _6.~q ____ 6.32 __ ------
SHASTA 2.29 .00 .00 .28 .78 3.98 10.61 .00 .36 '1.97 1.86 ".56 
SISKIOU .11 .00 .00 .14 .78 .00 .00 .00 .2'1 .00 .07 .35 

__ SOLANO _ 3.7q ____ 2.14 ----2.22 ___ If. 35 __ 3.8a ___ 3.36 _. _1f.50 __ 2.16 __ '1.28 __ 3.53 __ 3.72------.3.86 
SONOMA 3.29 l.q :3 .00 2.10 .78 5.81 2.70 1.08 1.90 5.36 3.65 1.'10 
SUN 15LAUS 5.611 6.q3 II .Ii" 11.07 '1.65 7.19 7.21 5.95 1f.16 7.19 5.6<; 5.61 
SUTTER .95 .71 .00 • '12 __ . _ .78 ___ 1.68 .90 .511 .48 __ 1.57 __ 1.00 ___ .70 _ 
TEHAI1A .17 .71 .00 .00 .00 .:n .00 .5'1 .00 .26 .20 .00 
TRINITY .06 .00 .00 .00 .00 .15 .00 .00 .00 .13 .07 .00 

__ TULARE .56 .71 .00 .8'1 .78 .31 .00 .54 .83. ____ .26 .60 __ .35 __ 
TUOLUMNE .56 071 .00 .B'! .00 .4& .00 .5'1 .71 .39 .66 .00 
VENTURA .33 .00 2.22 .'12 .00 .15 .90 .5'1 .36 .26 .27 .70 YOLO 1.13 __ 1.43 ___ .00 __ 1.68 __ 1.55 ___ 1.99 ___ .1.80. ___ 1.08 __ 1.66 ___ 1.96 __ 1.79 __ 1.'10 .. 
YUBA 2.29 1.Q3 .00 2.2'1 1.55 2.75 2.70 1.08 2.14 2.75 2.39 1.75 
OUT OF S T.l TE 3.2q 3.57 .00 q.07 2.33 3.21 .00 2.10 3.80 2.75 3.65 1.05 __ NOT GIVEN 1 .•. 00 .0.~ ___ ._OQ---.l.40 ______ .00 __ .• 76 ____ 2_.70 _____ .00 ____ 1.19 ___ 1.05 __ 1.00 ___ 1.05 

TOTALS 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
---_ .. ---- .. ----_._._----

------- -_.------- _.----_.-
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TABLE 7 COUr-.TY LF IIlSIDU!C£ flY ,,? THC~NG/HL) (Con't) 

B. COUNT' OF RESIDENCE SATHe 
TOULS ZN ZP LN LP fiN HP 

ALAHt.OA lCC.JO 27.27 .01) 31. E' 13.~4 9.09 18.18 
BUTTE 100.00 16.67 • .)(l 41.67 .00 37.50 4.17 
CALAVEIlAS 100.00 .00 .00 40.00 .00 40.00 20.00 ---COLUSA - .----~-- 0100.00 -- ----. .00 .00 .00 33.33 66.67 .VO --~.---.-.-----
ceN TIlA COS TA 10C.OO 6.67 13.3:; 33.33 .CO H.33 13.33 DN 100.00 16.67 .00 ob.67 .00 16.67 .00 
[0 100.00 7.69 .00 38.46 15.38 3v.77 7.09 - ------- --... ---
FIIESNO 100.00 0.18 3.39 37 .29 3.39 114.07 5.0S ."""' GL[M; 100.UO .00 .00 26.57 .co 71.43 .00 
HUM30LO T 100.00 l"O.lJO .00 ."0 .vo .00 .00 

,;. ~ lMP[RIAL 100.00 .00 zs.co 50.00 .GO 25.00 .00 C 1NYO 100.00 .CO .00 .00 .00 100.00 .00 
KERN . --~--~ _.- -------

100.00 .00 .00 22.27. 11.11 55.56 11.11 
... _- --.- o· 

III1'.GS 100.00 .00 .00 48.57 5.71 40.00 5.71 C LA~E 100.00 .CO .00 .00 .GO 100.00 .00 L!:S ANGELES '.-0 .---- .. -- lCO.OO 1.3.16 7.89 51.32 &.58 17.11 3.95 --. HADEIlA 100.G" .00 .00 50.00 .00 50.00 .00 0 I'ARIr-. 100.00 11.54 1.92 17 .31 13.116 112.31 13."& HARIP!lSA o
-- - _ •• __ • -_. 

100.00 .00 .00 ~5.00 .00 75.00 .00 ------ -
~E~OCCH10 100.00 .co .00 25.00 1&.67 58033 .GO C HER CEO 100.00 4.08 .uo 5S.10 111.31 22.45 .00 -- HONTE.REV --- .- -~.--- 100.00 3.31 1.12 59.55 b.7" 21.35 . 7.87' .. -- ---._- - --.. -.. i " NAPA 100.00 3.23 .00 25.81 9.b8 5~.6" 6.45 C "EVAOA 100.00 .00 .00 25.01) .CO 75.00 .00 
OQANGE lCO.OO 3.55 3.65 61.54 7.69 15.38 7.69 -----.. 0"_- --> .- ~ -

PLACER 100.00 21.05 S.26 36.54 10.53 21.05 5.26 
PLlJ"AS 1(,0.00 .CO .00 100.00 .00 .00 .00 
R1vERsrr.E ---.. ----~ 100.00 4.13 q .13 57.el) 6.26 22.94 2.75 --_. -.. -- ~--

SACRA"'nTO lCO.OO 5.13 7.&9 48.72 Sol: 30.77 2.56 
SAN BEN Ill) 10G.00 33.33 .00 33.33 .00 33.33 .00 SAN IlERI\AIIOINO'_ o

--,

o

" lCO.OO 13.04 .00 "7.83 a.70 21.714 8.70 -~ - --. -------
SAN DIEGO 100.ilO 16.18 18.18 27.27 9.09 27.27 .00 
SAN rRH!ClSCO 100 .. 00 21.43 3.57 25.00 7.14 32.1" lc.71 
SAN JOACUIN 

0 _____ -

100.00 17.48 2.91 111.4 C; b.cO 47.57 6.8C .. 0.-------- --0-
SAl. LUIS OBISPO 100.00 6.52 .00 8.7(1 6.52 69.57 8.70 
SAN HA TEO 100.00 3.b5 .00 50.00 7.69 38.46 .00 
Stt.TA BARSARA" 100.00 6.GO 2.VO 23.00 3.00 !'3.00 8.GO 
SANTA CLARA 100.00 9.76 4.88 51.22 9.7& 21.95 2.44 
SANT.!. \=RUZ luo.ao 11.30 3.4~ 51.30 8.70 21 0.74 3.118 --- -----!...- - ---SHASTA 100.00 .00 .CO 4.8· 2."" 1>3.41 29.27 
SISKICU 10u.00 .DC .00 50.00 50.00 .00 .00 

'-SOLANO 100.00 4.48 1.49 116.27 7.46 32.8/j 7.46 
SC"OMA --..• _-.'-- ... -

100.00 3.39 ,1)0 25.4? 1.69 (,11.41 5.08 ----- --- -----------
STAN! SlAUS 100.00 8.91 1.9P. 211.71 5.9" 46.53 7.92 
SUTTER 10G.OO S.88 .00 17.65 5.88 6".71 5.88 __ -0 TEHAHA "" 100.00 '33.33 .00 .01) .00 6b.67 .-- .00 ... - - ... - -----.--
TRlf';ITY 100.00 .00 .00 .00 .00 100.00 .00 
TULAPE 100.00 10.00 .00 &0.00 10.00 2(.1.00 .00 

-"TUOLUHNE ----1(j0.00 ·----···10.00 .00 foO.OO .00 --.. ------ 30.00 ----- ..• 00' ---.--------

vE'lTURA 100.00 .,,0 16.('7 !'0.01) .00 16.67 16.67 ...; 
YOLO 100.00 6.4S .00 38.71 6.45 Ql.94 6.Q5 . YUBA 100.00 ".88 .00 1'1.1)2 4.66 43.90 1.32 --_.-<---
OUT OF STATE ICO.vO 8.;;7 .00 50.00 ~ol7 3t..Zl .00 NOT GIVEN 100.00 .00 .CO 55.56 .00 27.78 16.67 

TOTALS 10v.OO 7.b! 2.~1 39079 7.20 36.50 1:>.19 \)l 

"" .. 
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TABLE 7 CoU"TY Of Pl SlDd;CE fly 019 THC Q,C>lHL) (Con't) 

C. COUNTY OF RESIDE~CE 

AUHEDA 
BUTTt 
CALA VER AS 
COLUSA 
CON TRA COS U 
OIl 
EO 
fIlESM] 
GLE'll< 
l-IUIIBOLDT --------- ------ ----
ll'PEklAL 
Io,yO 
KEkN 
I(JI.GS 
LAKE 
LOS A!>IGELES 
I"AOEI'<4 
HAilI'" 
MARIPOSA 
HE'lDDCINO 
~EfleE.D 

MONTEREY 
NAPA 
NEVl[jA 
[jJ;'A%E 
PLACER 
PLU'lAS 
RIVERSIDE 
SACRA"!ENTO 
SMI BE'IrTO 
SAl. BERI.ARDINO 
SAN DIECO 
SA" F RAhCI seD 
SAN .J::'AOUIN 
SAN LUIS OBISPO 
SAP; HA TEG 
SAI.TA 8ARBARA 
SANTA CLARA 
SAr,TA CRUZ 
SHASTA 
SISKI(lU 
SOLAr.O 
S::;\o1l4 
S TANI SL lUS 
SUTTER 
TEhAIIA 
TIll/; lTY 
TULA;;E 
TU.;LUMI>;E 

VE!Ii iURA 
YOLO 
YUt<A 
OUT OF S14 TE 
NOT GIVEN 

TOTALS 

TOTAL~ 

100.CO 
lOO.OC 
100.00 
100.00 
100.00 
100.00 
It:O.OO 
100.00 
100.00 
100.00 
lCO.OO 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
lCO.OO 
100.00 
100.00 
100.00 
100.00 
100.00 
lCO.OO 
100.00 
1CO.00 
11l0.00 
100.00 
DO.OO 
100.00 
100.00 
11)0.00 
1no.00 
1'10.00 
11l0.00 
100.00 
100.CO 
100.00 
Ina. 00 
1(10.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.GO 
1"0.00 
100.00 
100.00 

leo.CO 
11)0.00 
lno.CO 
100.00 
11l0.00 

100.00 

dLOOv ALC"HI"L 
I;O-BA LO.-lIA 

27.77 "'~.4~ 
16.67 ~1.b7 

.00 11.1.00 

.00 33.33 
20.00 33.33 
1£,.67 6b.67 

7.69 53.HS 
10.17 4u.bS 

.00 28.57 
100.00 .VO 
25.00 50.00 

.00 .00 

.00 33033 

.00 54.29 

.00 .00 
21.05 57.89 

.00 50.00 
13.4b 30.77 

.00 25.00 

.00 41.b7 
4.08 73.47 
4.49 66.29 
J.23 35.4R 

.00 25.00 
1.69 69.23 

26.32 47.37 
.00 100.00 

~.26 6b.0& 
IZ.S2 53.85 
33.33 33.33 
13.e4 56.!>2 
36.36 3&.36 
25.('0 32.14 
20.39 2!>.24 

&.52 15.22 
J.SS 57.b9 
8.00 31.CO 

14.63 60.98 
111.78 &0.00 

."0 1.32 

.00 100.00 
5.97 53.13 
3.39 27.12 

10.89 34.65 
s.e8 23.53 

33.33 .00 
.00 .VO 

10.00 70.CO 
10.00 1:\,.00 

16.67 5(; • .,0 
".45 4~. 1& 
4.R~ .4J.90 
R.b;! S~ .17 

.1l0 5~.56 

11).32 46.99 

.---. ------ ----.-

HIGH-PA 
~ -.--- ---

27.27 
'11.67 r-

bO.OO 
b6.67 
46.67 C-
16.~7 -------3P.46 
49.15 C- ! 

-. ---.-- - ~. 
71.113 ----

.00 
25.00 0 

______ --'.. 100.00 
66.67 
45.71 0 

100.00 . - ----_ . 
21.05 

of 50.00 • 
--- ----- 55.77 

75.00 
5e.H r .... 
22.115 , --_ .. __ . -_." --------- .. 29.21 
b1.29 C 
75.00 

----~~.---.--

23.08 
2'>.32 

.00 
- ------.- .-------

25.69 
33.33 
33.33 

-.---~-----. ------30.43 
27.27 
42.S6 
54.3 T 
12.26 
3e .46 _. -.--- ---- -----61.'10 
24.39 
25.22 - ----.-n.ts 

.00 
40.30 

---~----- .. -------. 
1>9.49 
54.46 I 70.59 ____ v 
66.67 

100.00 t:J 
20.00 

·.50.1)0 

1 33.33 
4~.!9 

51.22 
36.21 

-~ I 
44.44 

42.69 Vl 
.....;J .. 

-----
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TABLE 7 CQU1;!Y!.IF fllSIDl~C' ~y ~9 THC "IG/HL (Con't.) 

D. COUNTY cr RESIOE~CE ~y THC NG/MC 

ALAi'U)A 
BUTlL 
CAlAVEIiAS 
COLUSA 
COliTRA CLlS U 
0 ... 
[0 
fRESNO 
GL£'lN 
HUM6GL;;T 
IMPERIAL 
I'lYC 
KE.t;Jo; 
KlJo.GS 
lAKE 
LOS A"'GfLES 
Jo'~OE~A 

/lAKIN 
"AiiIPOSA 
"rNOUCI~O 
I'fRCEO 
HONTlRE.Y 
fIIAPA 
f"EVACA 
C,"A,.GE 
PLACER 
PllJ!iA S 
RIVEt/SIrE 
S&'CRAflENTO 
SAN BPUTO 
5A'I 6ER"ARDINO 
SAN OIECO 
SA'l F PAt.CISCO 
SA/" J(lACUIti 

SAfli LUIS O"ISPO 
SA,.. "ATEO 
SA/.,TA iHR6AIlA 
SAI';TA CLARA 
SAfliTA CRU2 
SHASTA 
SISKI:JU 
SOLM,Q 
SO":JI' A 
STANISL_US 
SUTTER 
TEHAJo'A 
TRHII TV 
TULARE - _ .. _-------_._---_._-
TU~LUl'~IE 

~ENTlJRA 
YOLO 
YUBA ----.------ - .--

CUT OF STATE 
._. __ ).01 GIVEN. 

TOTALS 

TDHlS NEGATIVE 
TIle 

100.00 b°,J 8 
100.~D 9~.F3 

In~.co eo.'lO 
100.00 66.67 
}I'C • .,O 7'!.."!3 
100.CO 100.% 
lDe.OO 76.9, 
10C.CO e8.14 
1 (,C'.ClO lor.no 
10(;.GO luC.OO 
100.CO 75. n O 
ICv.OO 10C.~0 

100.00 77.78 
100.00 e~.57 
100.(;0 Illv.CO 
100.00 S 1. Sb 
loC.ao lor..no 
IOG.vO 71.1~ 
1(\0.00 100.00 
100.00 8!. H 
100.00 J) 1.63 
100.00 "4.77 
100.CO 03.P.7 
1('(..00 l~l).no 

lOO.CO eO.7l 
100.00 78.95 
11'0.00 luO.IlO 
ICO.OO e4.Rb 
10".00 8~."2 
100.00 10'1.1'l0 
100.00 &2.&1 
100.00 7'2.73 
l"O.CO 7P'.'i7 
10v.00 b 1. clL 

100.00 b4.7e 
100.00 92.!1 
IIl".CO 8'2."J 
100.()0 b2."1 
100.00 au .35 
10u.O(l bD.7~ 

1(10.00 !>0.'l0 
100.01) Es!:. c,S 

H'''. (;0 "15. '2 
I('O.uO 04.1 t. 
100.00 81\.24 
lC'O.C.O IGo.no 
11l0.CO 1(,0.00 
100.00 90.00 
1(,0.00 1011,(\0 

l"".OO &6.61 
10v.00 87.10 
loe.uo 1l7.~O 
l!llJ.OO "'4. P 3 
10().00 S 3.33 

10v.OO ,,4. It. 

, POSITIVE 
THC 

31.82 
4.17 

20.00 
B.33 
21..67 

.n(l 
23.013 
11.86 

.CO 
·01) 

25. e.O 
.00 

22.22 
11. ~3 

.00 
18.42 

.CO 
28.8S 

.01) 
16.67 
16.37 
15.73 
16.13 

.00 
19.i3 
21.01) 

.00 
15.14 
15.3l! 

.CO 
17.J9 
27.27 
21.43 
16.5') 
15.22 

7.69 
18.00 
17.07 
15.65 
31.71 
50.01) 
16.42 
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Table 8. 

Table of County of Residence Type by Delta 9-THC(Ng/Ml) 

BA THC Blood Alcohol Delta 9-THC( Ng/m) 
A. County Totals ZN ZP LN LP HN HP No-M Low-M Hi-M (-) THC (+) THC 

Urban 481 1+5 21 199 36 148 32 66 235 180 392 89 
Urban 26.84 32.14 46.67 27.91 27.91 22.63 28.83 35.68 27.91 23.53 26.01 31.23 
Semi-urban 1040 7$ 23 409 71 398 61 101 480 459 885 155 
Semi-urban 58.04 55.'71 51.11 57.36 55.04 60.86 54.95 54.59 57.01 60,00 58.73 54.39 
Semi-rural 183 12 1 61 19 76 14 13 $0 90 149 34 
Semi-rural 10.21 8.57 2.22 8.56 14.73 11.62 12.61 7.03 9.50 11.76 9.89 11.93 
Rural 10 0 0 3 0 6 1 0 3 7 9 1 
Rural .56 .00 .00 .42 .00 .92 .90 .00 .36 .92 .60 .35 
Out-of-state 59 5 0 31 2 21 0 5 33 21 57 2 
Out-of-state 3.29 3.57 .00 4.35 1.55 3.21 .00 2.70 3.92 2.75 3.78 .70 
other 19 0 0 10 1 5 3 0 11 8 15 4 
other 1.06 .00 .00 1.40 .78 .76 2.70 .00 1.31 1.05 1.00 1.40 
Totals 1792 140 45 713 129 654 III 185 842 765 1507 285 

100.0C1'f0 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

B. Btl. THC 
County Totals ZN ZP IN LP HN HP 

Urban loo.~ 9.36 4.37 41.37 7.48 30.77 6.65 
Semi-urban 100.00 7.50 2.21 39.33 6.83 38.27 5.87 
Semi-rural 100.00 6.56 .55 33.33 10.38 41. 53 7.65 
Rural 100.00 .00 .00 30.00 .00 60.00 10.00 
out-of-state 100.00 8.47 .00 52.54 3.39 35.59 .00 
other 100.00 .00 .00 52.63 5.26 26.32 15.79 
Averages 100.00;6 7.81 2.51 39.79 7.20 36.50 6.19 

BLOOD ALCOHOL 
C. County Totals NO-M LOW-R4. HIGFf-M 

Urban 100.00 13.72 48.86 37.42 
Semi-urban 100.00 9.71 46.15 44.13 
Semi-rural 100.00 7.10 43.72 49.18 
Rural 100.00 .00 30.00 70.00 
Out-of-state 100.00 8.47 55.93 35.59 
other 100.00 .00 57.89 42.11 

100.00;6 10.32 46.99 42.69 VI 
Averages '-0 . 

• 



D. County 

Urban 
Semi-urban 
Semi-rural 
Rural 
out-of-state 
Other 
Averages 

Totals 

.100.0Cl% 
100.00 
100.00 
100.00 
100.00 
100.00 

100.00% 

• 

Table 8. (con~d) 

Table of County of Residence T,ype by Delta 9-THC~g/Ml») 

Delta 9-THC(Ng/Ml) 
Negative THC Positive THC 

81.50 
85.10 
81.42-
90.00 
96.61 
78.95 

84.10 

18.50 
14.90 
18.58 
10.00 
3.39 

21.05 

15.90 

0' o . 



Table 9. 
Time of incident by Delta 9-THC (Ng/Ml) 

BA THC 
A. Time Totals ZN ZP LN LP HN HP No-BA 

0000-0300 7f1.2 35 20 334 54 288 51 55 
0000-0300 43.64 25.00 44.44 46.84 41.86 44.04 45.95 29.73 
0301-0600 104 7 2 51 10 32 2 9 
0301-0600 5.80 5.00 4.44 7.15 7.75 4·89 1.80 ll-.86 
0601-0900 27 6 1 li 3 6 0 7 
0601-0900 1.51 4.29 2.22 1.54 2.33 .92 .00 3.78 
0901-1200 24 6 1 6 0 10 1 7 
0901-1200 1.34 4.29 2.22 .84 .00 1.53 .90 3.78 
1201-1500 61 17 1 21 3 18 1 18 
1201-1500 3.40 12.14 2.22 2.95 2.33 2.75 .90 9.73 
1501-1800 141 21 8 56 7 41 8 29 
1501-1800 7.87 15.00 17.78 7.85 5.43 6.27 7.21 15.68 
1801-2100 218 18 6 70 17 9l 16 24 
1801-2100 12.17 12.86 13.33 9.82 13.18 13.91 14.41 12.97 
2101-2400 435 30 6 164 35 168 32 36 
2101-2400 24.27 21.43 13.33 23.00 27.13 25.69 28.83 19.46 
Totals 1792 140 45 713 129 654 III 185 

100. CXY"fo 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

BATHC 
B. Time Totals ZN ZP LN LP 

0000-0300 l00"~ 4.48 2.56 42.71 6.91 
c:l301-0600 100.00 6.73 1.92 49.04 9.62 
0601-0900 100.00 22.22 3.70 40.74 11.11 
0901-1200 100.00 25.00 4.17 25.00 ,00 
1201-1500 100.00 27.87 1.64 34.43 4.92 
1501-1800 100.00 14.89 5.67 39.72 ~·.96 
1801-2100 100.00 8.26 2.75 32.11 7.80 
2101-2400 100.00 6.90 1.38 37.70 8.05 
Averages 100.0CJf), 7.81 2.51 39.79 7.20 --

BLOOD ALCOHOL 
Low-BA Hi-BA 

388 399 
46.08 44.31 

61 34 
7.24 4.44 

14 6 
1.66 .78 

6 11 
.71 1.44 
24 19 

2.85 2.48 
63 49 

7.48 6.41 
87 107 

10.33 13.99 
199 200 

23.63 26.14 
842 765 

100.00 100.00 

HN 

36.83 
30.77 
22.22 
41.67 
29.51 
29.08 
41.74 
38.62 
36.50 

DELTA 9-THC(Ng/Ml) 
(-) THC (+) THC 

657 125 
43.60 43.86 

90 14 
5.97 4.91 

23 4 
1.53 1.40 

22 2 
1.46 .70 

56 5 
3.72 1.75 
li8 23 
7.83 8.07 
179 39 

11.88 13.68 
362 73 

24.02 25.61 
1057 285 

100.00 100.00 

HP 

6.52 
1.92 

.00 
4.17 
1.64 
5.67 
7.34 
7.36 
6.19 

0-
f--' . 



C. Time Totals 

0000-0300 100.0c:PP 
0301-0600 100.00 
0601-0900 100.00 
0901-1200 100.00 
1201-1500 100.00 
1501-1800 100.00 
1801-2100 100.00 
2101-2400 100.00 
Averages 100. CX1J, 

D. Time Totals 

0000-0300 100. 0fYj, 
0301-0600 100.00 
0601-0900 100.00 
0901-1200 100.00 
1201-1500 100.00 
1501-1800 100.00 
1801-2100 100.00 
2101-2400 100.00 
Averages 100.00 

Table 9. (contfd) 

BLOOD ALCOHOL 
N0-BA LOW-BA 

7.03 49.62 
$.65 58.65 

25.93 51.$5 
29.17 25.00 
29.51 39.34 
20.5'1 44.68 
11.01 39.91 
8.28 45.75 

10.32 46.99 

Delta 9-THC Ng/Ml 
Negative THe 

84.02 
86.54 
85.19 
91.67 
91.80 
83.69 
82.11 
83.22 

84.10 

IU-BA 

43.35 
32.69 
22.22 
45.83 
31.15 
34.75 
49.08 
45.98 

42.69 

Positive THC 

15.98 
13.46 
14.81 

8.33 
8.20 

16.31 
17.89 
16.78 

15.90 

~ 
l\J . 



Table 10. 
Day of week by Delta 9-THC(Ng/Ml) 

BATHC BLOOD ALCOHOL DELTA 9-THC~NG/ML) 
A. Day of week Totals ZN ZP LN LP HN HP NO-BA LOW-BA HI-BA (-) THe +) THe 

Sunday 355 28 9 147 22 131 18 37 169 149 306 49 
Sunday 19.81 20.00 20.00 20.62 17.05 20.03 16.22 20.00 20.07 19.48 20.31 17.19 
Monday 198 14 5 77 13 74 15 19 90 89 165 33 
Monday 11.05 10.00 11.11 10.80 10.08 11.31 13.51 10.27 10.69 11.63 10.95 11.58 
Tuesday 167 15 6 62 11 54 19 21 73 73 131 36 
lllesday 9.32 10.71 13.33 8.70 8.53 8.26 17.l2 11.35 8.67 9.54 8.69 12.63 
Wednesday ]58 15 7 58 6 62 10 22 64 72 135 23 
Wednesday 8.82 10.71 15.56 8.13 4.65 9.48 9.01 11.89 7.60 9.4l 8.96 8.07 
'fuursday 210 18 4 81 11 85 11 22 92 96 184 26 
Thursday 11.72 l2.86 8.89 11.36 8.53 13.00 9.91 11.89 10.93 l2.55 l2.21 9.l2 
Friday 291 21 4 120 28 104 14 25 148 ll8 245 46 
Friday 16.24 15.00 8.89 16.83 21.71 15.90 12.61 13.51 17.58 15.42 16.26 16.14 
Saturday 413 29 10 168 38 144' 24 39 206 168 34l 72 
Saturday 23.05 20.71 22.22 23.56 29.46 22.02 21.62 21.08 24.47 21.96 22.63 25.26 

Totals 1792 140 45 713 l29 654 III 185 842 765 1057 285 
100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

BA THe 
B. Day of week Totals ZN ZP LN LP HN HP 

Sunday 100.00 7.89 2.54 4l.4l 6.20 36.90 5.07 
Monday 100.00 7.07 2.53 38.89 6.57 37.37 7.58 
Tuesday 100.00 8.98 3.59 37.13 6.59 32.34 11.38 
Wedl1esday 100.00 9.49 4.43 36.71 3.80 39.24 6.33 
Thursday 100.00 8.57 1.90 38.57 5.24 40.48 5.24 
Friday 100.00 7.22 1.37 4l.24 9.62 35.74 4.81 
Saturday 100.00 7.02 2.42 40.68 9.20 34.87 5.81 
Averages 100.CXJfo 7.81 2.51 39.79 7.20 36.50 6.19 

Blood Alcohol 
C, Day of week· Totals No-EA LOI'i-BA High-BA 

Sunday 100.00 10.42 47.61 41.97 
Honday 100.00 9.60 45.45 44.95 
Tuesday 100.00 l2.57 43.71 43.71 
1'lednesday 100.00 13.92 40.51 45.57 
Thursday 100.00 10.48 43.81 45.71 
Friday 100.00 8.59 50.86 40.55 a... 

\..V Saturday 100.00 9.44 49.88 40.68 . 
Averages 100. CXJfo 10.32 46.99 42.69 



Table 10. (cont'd) 

Day of week by Delta 9-THC(Ng/Ml) 
Delta 9-THC(Ng/Ml) 

D. Day of week Totals Negative THC POSITIVE THC 

I 
SUnday 100.00'/0 86.20 13.80 I Monday 100.00 83.33 16.67 
Tuesday 100.00 78.44 21. 56 
vlednesday 100.00 85.44 14.56 
Thursday 100.00 87.62 12.38 
Friday 100.00 84.19 15.81 
Saturday 100.00 82.57 17.43 
Averages 100.00'/0 84.10 15.90 

CJ'. 

f" 



Table ll. 

Month of Incident by Delta 9-THC(Ng/Ml) 

Year/Mo. of BA THC Blood Alcohol Delta 9-THC(Ng/Ml) 
Incident . Totals ZN ZP LN LP EN HP No-BA Low-B./l. Hi-BA (-) THe (+) THC 

76 December 1 0 0 0 1 0 0 0 1 0 0 1 
.06 .00 .00 .00 .78 .00 .00 .00 .12 .00 .00 .35 

77 January 4 0 0 0 0 4 0 0 0 4 4 0 
.22 .00 .00 .00 .00 .61 .00 .00 .00 .52 .27 .00 

77 February 2 2 0 0 0 0 0 2 0 0 2 0 
.ll 1.43 .00 .00 .00 .00 .00 1.08 .00 .00 .13 .00 

77 March 36 0 2 7 1 23 3 2 8 26 30 6 
2.01 .00 4.44- .98 .78 3.52 2.70 1.08 .95 3.40 1.99 2.11 

77 April 168 10 6 51 17 69 15 16 68 84 130 38 
9.38 7~14 13.33 7.15 13.18 10.55 13.51 8.65 8.08 10.98 8.63 13.33 

77 I~ay 175 10 8 51 18 67 21 18 69 88 128 47 
9.77 7.14 17.78 7.15 13.95 10.24 18.92 9.73 8.19 ll.50 8.49 16.49 

77 June 173 10 7 47 22 72 15 17 69 87 129 44-
9.65 7.14 15.56 6.59 17.05 ll.O1 13.51 9.19 8.19 11.37 8.56 15.44-

77 July 204 13 7 37 1.4 105 28 20 51 133 155 49 
11.38 9.29 15.56 5.19 10.85 16.06 25.23 10.81 6.06 17.39 10.29 17.19 

77 August 166 10 6 56 10 77 7 16 66 84 143 23 
9.26 7.1.4 13.33 7.85 7.75 11.77 6.31 8.65 7.84 10.98 9.49 8.07 

77 September 194 13 2 49 9 III 10 15 58 121 173 21 
10.83 9.29 4.44- 6.87 6.98 16.97 9.01 8.ll 6.89 15.82 ll.48 7.37 

77 October 155 II 4 57 8 68 7 15 65 75 136 19 
8.65 7.86 8.89 7.99 6.20 10.40 6.31 8.ll 7.72 9.80 9.02 6.67 

77 November 128 8 0 56 3 56 5 8 59 61 120 8 
7.14 5.71 .00 7.85 2.33 8.56 4.50 4.32 7.01 7.97 7.96 2.81 

77 December 57 9 0 44- 2 2 0 9 46 2 55 2 
3.18 6.43 .00 6.17 1.55 .31 .00 4.86 5.46 .26 3.65 .70 

78 January 69 6 0 58 5 0 0 6 63 0 64 5 
3.85 4.29 .00 8.13 3.88 .00 .00 3.24 7.48 .00 4.25 1.75 

78 February 53 6 0 43 4 0 0 6 47 0 49 4 
2.96 4.29 .00 6.03 3.10 .00 .00 3.24 5.58 .00 3.25 1.40 

78 March 68 9 1 54 4 0 0 10 58 0 63 5 
- 3.79 6.43 2.22 7.57 3.10 .00 .00 5.41 6.89 .00 4.18 1.75 

78 April 50 7 0 37 6 0 0 7 43 0 44- 6 
2.79 5.00 .00 5.19 4.65 .00 .00 3.78 5.11 .00 2.92 2.11 

78 May 61 9 2 45 5 0 0 II 50 0 54 7 
3.40 6.43 4.44- 6.31 3.88 .00 .00 5.95 5.94 .00 3.58 2.46 

78 JUne 26 7 0 19 0 0 0 7 19 0 26 0 
1.45 5.00 .00 2.66 .00 .00 .00 3.78 2.26 .00 1.73 .00 0-. 

Vt 

2 0 0 2 0 0 0 0 2 0 2 0 
.ll .00 .00 .28 .00 .00 .00 .00 .24 .00 .13 .00 

Totals 1792 140 45 713 129 654 III 185 842 765 1507 285 
100.00% 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 



TABL1'~ l2 

Accident by Delta 9-THC(NgjMl) 

BA THC BLOOD ALCOHOL DELTA 9-THC(Ng/Ml) 
A. Accident Totals ZN ZP LN LP HN HP No-BA Low-BA Hi-BA (-) THe (+) THC 

None l250 62 32 4$8 93 490 85 94 581 575 1040 210 
69.75 44.29 71.il 68.44 72.09 74.92 76.58 50.81 69.00 75.16 69.01 73.68 

Yes-n!fat. 508 67 13 208 31 163 26 80 239 189 438 70 
28.35 47.86 28.89 29.17 24.03 24.92 23.42 43.24 28.38 24.71 29.06 24.56 

Yes-fatal 32 il 0 16 4 1 0 il 20 1 28 4 
1.79 7.86 .00 2.24 3.10 .15 .00 5.95 2.38 .13 1.86 1.40 

other 2 0 0 1 1 0 0 0 2 0 1 1 
.il .00 .00 .14 .78 .00 .00 .00 .24 .00 .07 .35 

Totals 1792 140 45 713 l29 654 ill 185 842 765 1507 285 
100. oafo 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

BA THC 
B. Accident Totals ZN ZP LN LP HN HP 

None 100.00 4.96 2.56 39.04 7.44 39.20 6.80 
Yes-non/fatal 100.00 13.19 2.56 40.94 6.10 32.09 5.l2 
Yes-fatal 100.00 34.38 .00 50.00 12.50 3.13 .00 
other 100.00 .00 .00 50.00 50.00 .00 .00 
Averages 1oo.0af0 7.81 2.51 39.79 7.20 36.50 6.19 

BWOD ALCOHOL 
C. Accident TOTALS No-BA Low-BA High-BA 

None 100.00 7.52 46.4$ 46.00 
Yes-non/fatal 100.00 15.75 47.05 37.20 
Yes-fatal 100.00 34.38 62.50 3.13 
other 100.00 .00 100.00 .00 

Averages 1oo·0af0 10.32 46.99 42.69 

Delta 9-THC(NgjMl) 
D. Accident Totals Negative THC Positive THC 

None 100.00 83.20 16.80 
Yes-non/fatal 100.00 86.22 13.78 
Yes-fatal 100.00 87.50 l2.50 
other 100.00 50.00 50.00 a-a-. 
Averages 100. 0Cfi/0 84.10 15.90 



A. 

TABLE 13. 

FIELD SOBRIETY TEST 
Field Sobriety BA THC Blood Alcohol Delta 9-THC eNg/HI) 
Test , Totals ZN ZP IN LP .HN HP No-M Low-BA. Hi-B/l. ~- 2 THe {+l THC 

Passed 4 0 0 4 0 0 0 0 4 0 4 0 
.22 .00 .00 .56 .00 .00 .00 .00 .48 .00 .37 .00 

Failed 1381 79 33 527 103 541 98 112 630 639 1149 234 
71.07 56.43 73.33 73.91 79.84 82.72 88.29 60.54 75.75 83.53 70.11 82.11 

I;[nknown 407 61 12 182 26 113 13 73 208 126 356 51 
22.71 43.57 26.67 25.53 20.16 17.28 11.71 39.46 24.70 16.47 23.62 17.89 

Totals 1792 140 45 713 129 654 III 185 842 765 1507 285 
100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Incidence of delta 9-THC in Unknown category 

Zero BA Levels & Low BA Levels Hi-BA Levels 

- del~ a 9 :I!HC + delt lcJr~. - delta 9 THe + deltc X THC No Acc. Accid. No. Acc. No Ace. Accid. No Ace. eeid. 

28 210 3 34 33 80 13 0 

0'­
-..J . 



Table 14. 
Vehicle Year by Delta 9-THC (NgJMl ) 

Vehicle BA \'HC BLOOD ALCOHOL DELTA 9 THC~Ng/Ml) 
A. Year Totals ZN ZP LN LP HN HP No-BA Low-BA Hi-BA ( -) THC +) THC 

0-57 47 5 1 15 3 17 6 6 18 23 37 10 
2.62 3.57 2.22 2.10 2.33 2.60 5.41 3.24 2.14 3.01 2.46 3.51 

58-64 217 18 4 79 13 91 12 22 92 103 188 29 
12.11 12.86 8.89 11.08 10.08 13.91 10.81 11.89 10.93 13.46 12.48 10.18 

65-69 536 51 10 195 46 199 35 61 241 234 445 91 
29.91 36.43 22.22 27.35 35.66 30.43 31.53 32.97 28.62 30.59 29.53 31.93 

70-76 831 55 26 350 58 289 53 81 408 342 674 137 
46.37 39.29 57.78 49.09 44.96 44.19 47.75 43.78 48.46 44.71 46.05 48.07 

77-78 137 8 2 64 7 54 2 10 71 56 126 11 
7.65 5.71 4.44 8.98 5.43 8.26 1.80 5.41 8.43 7.32 ~.36 3.86 

24 3 2 10 2 4 3 5 12 7 17 7 
1.34 2.14 4.44 1.40 1.55 .61 2.70 2.70 1.43 .92 1.13 2.46 

Totals 1792 140 45 713 129 654 ill 185 842 765 1507 285 
100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Vehicle BA THC 
B. Year Totals ZN ZP LN LP HN HP 

0-57 100.00 10.64 2.13 31.91 6.38 36.17 12.77 
58-64 100.00 8.29 1.84 36.41 5.99 41.94 5.53 
65-69 100.00 9.51 1.87 36.38 8.58 37.13 6.53 
70-76 100.00 6.62 3.13 42.12 6.98 34.78 6.38 
77-78 100.00 5.84 1.46 46.72 5.11 39.42 1.46 

100.00 12.50 8.33 41.67 8.33 16.67 12.50 
Averages 100.00 7.81 2.51 39.79 7.20 36.50 6.19 

Vehicle BLOOD ALCOHOL 
C. Year Totals No-BA Low-BA Hi-BA 

0-57 100.00 12.77 38.30 48.94 
58-64 100.00 10.14 42.40 47.47 
65-69 100.00 11.38 44.96 43.66 
70-76 100.00 9.75 49.10 41.16 
77-78 100.00 7.30 51.82 40.88 

100.00 20.83 50.00 29.17 
Averages 100.00 10.32 46.99 42.69 

()'-. 
();l. . 



D. Vehicle Year 

0-57 
5$-64 
65-69 
70-76 
77-78 

Averages 

Totals 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 

100.00 

Table 14 (cont'd) 

Vehicle Year by Delta 9-THC(Ng/Ml) 
Delta 9-THC(NgfMl) 

Negative THC Positive THC 

78.72 21.28 
86.64 13.36 
83.02 16.98 
83.51 16.49 
91. 97 8.03 
70.83 29.17 
84.10 15.90 

0"­
'-0 . 



70. 

Table #14 A 

Distribution of Vehicle Type by delta 9-THC 

High BA 

Total # Negative delta 9 Positive delta 9 

Automobile 5M 490 78 13.7% 
Pickups 151 126 25 16.6% 
Vans 12 12 none 
Motor Cycles 21 18 3 14.3% 
Semi-trucks 6 3 3 
others/ Rec. Veh. 3 2 1 
Controls & 50 

Eliminations -
Total 811 651 110 

- - - - - - - - - - - - - - -
LoW BA. 

Automobile 797 669 128 16.1% 
Pickups 130 109 21 16.2% 
Vans 43 37 6 14.0% 
Motor Cycles 36 29 f"/ 19.4% ~ 

Semi-trucks 10 9 1 10.0% 
others/Rec. Veh. 12 8 4 
Controls & 216 

Eliminations 

Totals 1244 861 167 



TABIE 15. I 
Time lapse minutes inc-s~ple by Delta 9-THC (Ng/Ml) 

A. Time Lapse 
Minutes Totals BA/THC Blood Alcohol Delt,a 9-THC(Ng/Ml) 

ZN ZP IN LP HN HP No-:sA Low-BA Hi-BA (-) THC (+) THe -
000-015 39 4 1 17 3 12 2 5 20 14 33 6 

2.18% 2.$6 2.22 2.3$ 2.33 1.$3 1.$0 2.70 2.3$ 1.$3 2.19 2.11 
016-030 349 13 9 136 26 150 15 22 162 165 299 50 

19.48 9.29 20.00 19.07 20.16 22.94 13.51 11.89 19.24 21. 57 19.$4 17.54 
031-045 429 23 $ 165 36 166 31 31 201 197 354 75 

23.94 16.43 17.78 23.14 27.91 25.38 27.93 16.'76 23.$7 25.75 23.49 26.32 
046-060 333 14 7 129 13 13$ 32 21 142 170 2$1 52 

1$.5$ 10.00 15.56 1$.01 10.08 21.10 2$.83 11.35 16.86 22.22 18.65 1$.25 
061-075 189 19 6 73 15 71 5 25 $8 76 163 26 

10.55 13.57 13.33 10.24 11.63 10.86 4.50 13.51 10.45 9.93 10.$2 9.12 
076-010 125 14 5 48 8 41 9 19 56 50 103 22 

6.98 10.00 11.11 6.73 6.20 6.27 8.11 10.27 6.65 6.54 6.83 7.72 
011-105 86 10 4 49 $ 12 3 14 57 15 71 15 

4.80 7.14 8.89 6.87 6.20 1.83 2.70 7.57 6.77 1.96 4.71 5.26 
106-200 163 31 2 71 14 37 $ 33 $5 45 139 24 

9.10 22.14 4.44 9.96 10.$5 5.66 7.21 17.$4 10.10 5.8$ 9.22 $.42 
201-400 18 6 1 7 0 4 0 7 7 4 17 1 

1.00 4.29 2.22 .9$ .00 .61 .00 3.78 .83 .52 1.13 .35 
Crosscheck* 61 6 2 18 6 23 6 $ 24 29 47 14 

3.40 4.29 4.44 2.52 4.65 3.52 5.41 4.32 2.85 3.79 3.12 4.91 
Totals 1792 140 45 713 129 654 III 185 $42 765 1507 285 

100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
* Required collation and confirmation to incorporate into time lapse data (see figure 15) 

'rime lapse minutes inc-sample by Delta 9-THC (Ng/Ml) 
:sA THC 

B. Time Lapse 
Minutes Totals ZN ZP IN LP HN HP 

000-015 100.00% 10.26 2.56 43.59 7.69 30.77 5.13 
016-030 100.00 3.72 2.5$ 38.97 7.45 42.98 4.30 
031-045 100.00 5.36 1.$6 3$.46 $.39 38.69 7.23 
046-060 100.00 4.20 2.10 3$.74 3.90 41.44 9.61 
061-075 100.00 10.05 3.17 38.62 7.94 37.57 2.65 
076-090 100.00 11.20 4.00 38.40 6.40 32.80 7.20 
011-105 100.00 11.63 4.65 56.9$ 9.30 13.95 3.49 --J 

f-' 
106-200 100.00 19.02 1.23 43.56 8.59 22.70 4.91 . 
201-400 100.00 33.33 5.56 38.89 .00 22.22 .00 

100.00 9.$4 3.28 29.51 9.84 37.70 9.$4 
Averages 100.00 7.81 2.51 39.79 7.20 36.50 6.19 



TABLE 15. (Cont'd) 
Time lapse minut~s inc-samp by Delta 9-THC (Ng/Ml) 

Blood Alcohol 
C. Time Lapse 

Minutes Totals Ne=BA Low-BA. Hi-BA 

000-015 100.00 % 12.S2 51.28 35.90 
016-030 100.00 6.30 46.42 47.2S 
031-045 100.00 7.23 46.85 45.92 
046-060 100.00 6.31 42.64 51.05 
061-075 100.00 13.23 46.56 40.21 
076-090 100.00 15.20 44.80 40.00 
091-105 100.00 16.28 66.28 17.44 
106-200 100.00 20.25 52.15 27.61 
201-400 100.00 38.89 38.89 22.22 

100.00 13.11 39.34 47.54 
Averages 100.00 10.32 46.99 42.69 

Time lapse minutes inc-samp by Delta 9-THC (Ng/Ml) 

D. Time Lapse 
Delta 9-THC (NgjMl) 

Minutes Totals Negative Positive 
THC THC 

000-015 100. 00f, 84.62 15.38 
016-030 100.00 85.67 14.33 
031-045 100.00 82.52 17.48 
046-060 100.00 84.38 15.62 
061-075 100.00 86.24 13.76 
076-090 100.00 82.40 17.60 
091-105 100.00 82.56 17.44 
106-200 100.00 85.28 14.72 
201-400 100.00 94.44 5.56 

100.00 77.05 22.95 

Averages 100.~ 84.10 15.90 

i\5 . 



TABLE 16. 

Blood Alcohol by Delta 9-THC (NgjMl) 

A. Blood. Blood Alcohol Delta 9-THC (Ng/Ml) 
Ale ohol Tot als ZN ZP LN LP liN HP No-:sA Low-:sA Hi.-B<\ (-) THC ( +) THC 

00 

01-05 

06-10 

ll-17 

18-23 

24-50 

Totals 

185 l40 
J..O.32;i 100.00 

222 0 
12.39 .00 

620 0 
34.60 .00 

312 0 
17.4l .00 

307 0 
17.13 .00 

146 0 
8615 .00 

100.00% 100.00 
1792 140 

45 
100.00 

o 
.00 
o 
.00 
o 
.00 
o 
.00 
o 
.00 

100.00 
45 

o 
.00 
187 

26.23 
526 

73.77 
o 

.00 
o 

.00 
o 

.00 

100.00 
713 

o 
.00 
35 

27.13 
94 

72.87 
o 

.00 
o 

.00 
o 

.00 

100.00 
129 

o 
.00 

o 
.00 

o 
.00 
259 

39.60 
270 

41.28 
125 

19.1l 
100.00 

654 

o 
.00 

o 
.00 

o 
.00 

53 
47.75 

37 
33.33 

21 
18.92 

100.00 
III 

185 
100.00 

o 
.00 
o 

'.00 
o 

.00 
o 

.00 
o 

.00 

100.00 
185 

Blood Alcohol by Delta 9-THC (NgjMl) 
:sA THC 

o 
.00 
222 

26.37 
620 

73.63 
o 

.00 
o 

.00 
o 

.00 

o 
.00 

o 
.00 

o 
.00 
312 

40.78 
307 

40.13 
146 

19.08 

l40 
9.29 
187 

12.4l 
526 

34.90 
259 

17.19 
270 

17.92 
125 
8.29 

100.00 100.00 100.00 
842 765 1507 

B. B!Qod. Alcohol Totals ZN ZP LNLP liN HP 

00 
01-05 
06-10 
11-17 
18-23 
24-50 
Averages 

C. Blood Alcohol 

00 
01-05 
06-10 
ll-17 
18-23 
24-50 
Averages 

100.00% 
100.00 
100.00 
100.00 
lOG. 00 
100.00 
100.()()dfo 

75.68 
.00 
.00 
.00 
.00 
.00 

7.81 

Totals 

100. ()()dfo 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 

24.32 
.00 
.00 
.00 
.00 
.00 

2.51 

.00 
84.23 
84.84 

.00 

.00 

.00 

39.79 

.00 
15.77 
15.16 

.00 

.00 

.00 

7·20 

.00 

.00 

.00 
8.3.01 
87.95 
85.62 
36.50 

Blood Alcohol by Delta 9-THC (NgjMl) 

Uo-B!\ 

100.00 
.00 
.00 
.00 
.00 
.00 

10.32 

Blood Alcohol 
Low-B!\ 

.00 
100.00 
100.00 

.00 

.00 

.00 

46.99 

.00 

.00 

.00 
16.99 
12.05 
14.38 

6.19 

Hi.-B!\ 

.00 

.00 

.00 
100.00 
100.00 
100.00 

42.69 

45 
15.79 

35 
12.28 

94 
32.98 

53 
18.60 

37 
12.98 

21 
7.37 

100.00 
285 

\is 



TABLE 16. (Cont'd) 

mood Alcohol by Delta 9-THC (Ng/Ml) 

Delta 9-THC (NgjMl) 

D. mood Alcohol Totals Negative THC Positive THC 

00 100. (X'Jj, 75.6S 
01-05 100.00 84.23 
06-10 r-).oo S4.84 
ll-17 100.00 SJ.Ol 
18-23 100.00 87.95 
24-50 100.00 85.62 

Averag~~ 100.00% 84.10 

24.32 
15.77 
15.16 
16.99 
l2.05 
14.38 

15.90 

~ 
~ 



TABLE 17. 

other Drugs by Delta 9-THC (NgjMl) 

:sA/THC Blood ~cohol Delta 9-THC (Ng/Ml) 
A. other 

Drugs Totals ZN ZP IN LP Hl.'l- HP N!>;-BA Low-BA Hi-:sA (-) THC C+) THC 

None 150 30 13 86 15 5 1 43 101 6 121 29 
8.37 21.43 28.89 12.06 li.63 .76 .90 23.24 12.00 .78 B.03 10.18 
27 8 4 10 5 0 0 12 15 0 
1.51 5.71 8.S9 1.40 3.M .00 .00 6.491.78.00 

Barb IB 9 
1.19 3.16 

H&S 17 6 5 2 4 0 0 11 6 0 8 9 
.95 4.29 li.li .28 3.10 .00 .00 5.95.71.00 .53 3.16 

Tran 28 12 4 10 2 0 0 16 12 0 22 6 
1.56 8.57 8.S9 1.40 1.55 .00 .00 8.65 1.43 .00 1.46 2.11 

other 711 500 0 250 6 1 
.39 .71 2.22 .70 .00 .00 .00 1.08 .59 .00 .40 .35 

Combination 13 7 2 ... 1 3 0 0 9 4 0 B 5 
.73 5.00 4.44 .14 2.33 .00 .00 4.86.48.00 .53 1. 75 

Unknown 1550 76 16 599 100 649 110 92 699 759 1324 226 
86.50 54.29 35.56 84.01 77.52 99.24 99.10 49.73 83.02 99.22 87.B6 79.30 

Totals 1792 140 45 713 129 654 III 185 842 765 1507 285 
100. 0CYj0 100.00 100.00 100.00 100.00 100.00 loo.OO 100.00 100.00 100.00 100.00 100.00 

... - other Drugs by Delta 9-THC (Ng/Ml) 

BA THC 
B Qther Drugs Totals ZN ZP LN LP HN HP 

None 100.00% 20,00 8.67 57.33 10.00 3.33 .67 
B9..rb 100.00 29.63 14.81 37.04 18.52 .00 .00 
H & S 100.00 35.29 29.41 11.76 23.53 .00 .00 
Tran 100.00 42.86 14.29 35.71 7.14 .00 .00 
other 100.00 14.29 14.29 71. 43 .00 .00 .00 
Combination 100.00 53.85 15.38 7.69 23.08 .00 .00 
Unknown 100.00 4.90 1.03 38.65 6.45 41.87 7.10 

Averages 100.00% 7.81 2.51 39.79 7.20 36.50 6.19 

-::! 
\.J1 



other Drugs by Delta 9-THC {NgjMl) 
Delta 9-THC (NgfMl) 

D. other DruBs Totals Negative THO Positive THC 

None 100.00% 80.67 19.33 
Barb 100.00 66.67 33.33 
H & S 100.00 47.06 52.94 
Tran 100.00 78. 57 21. 43 
other 100.00 85.71 14.29 
Combination 100.00 61.54 38.46 
Unknown 100.00 85.42 14.58 

Averages 100.00 84.10 15.90 

''1 
a-. . 



--------------------------------------------

TABLE IS. 
Evidence of MJ use by Delta 9-THC (Ng/Ml) 

Evidence df BA THC Blood. Alcohol Delta 9-THC (Ng/Ml) 
A. MJ Use Totals ZN ZP IN LP lIN HP No-BA Low-BA Hi-BA (-) THC ( +) Tl!Q 

None 1690 125 3S 672 112 636 107 163 7S4 743 1433 257 
94.31 S9.29 S4.44 94.25 86.S2 97.25 96.40 88.11 93.11 97.12 95.09 90.1S 

Possession 67 10 5 2S 10 11 3 15 3S 14 49 18 
3.74 7.14 11.11 3.93 7.75 1.6S 2,70 S.l1 4.51 1.S3 3.25 6.32 

Admission 17 2 1 5 4 5 0 3 9 5 12 5 
.95 1.43 2.22 .70 3.10 .76 .00 1.62 1.07 .65 .80 1.75 

Poss + Admis 13 3 1 7 1 0 1 4 SILO 3 
.73 2.14 2.22 .9S .7S .00 .90 2.16 .95 .13 .66 1.05 

other 5 0 0 1 2 2 0 0 3 2 3 2 
.28 .00 .00 .14 1.55 .31 .00 .00 .36 .26 .20 .70 

Totals 1792 140 45 713 129 654 III lS5 S42 765 1507 285 
loo.<JO% 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Evidence of R4. THC 

B. MJ Use Totals ZN ZP LN LP HN HP 

None 100. O<:J% 7.40 2.25 39.76 6.63 37.63 6.33 
Possession 100.00 14.93 7.46 41.79 14.93 16.42 4.4S 
Admission 100.00 11.76 5.88 29.41 23.53 29.41 .00 
Poss + Admis 100.00 23.0S 7.69 53.S5 7.69 .00 7.69 
other 100.00 .00 .00 20.00 40.00 40.00 ,00 
Averages 100.00 7.S1 2.51 39.79 7.20 36.50 6.19 

Evidence of MJ Use by Delta 9-'I'lIC (Ng/Ml) 
Blood Alcohol 

C. Evidence of MJ Use TotaJ_s No-BA Low-BA Hi-FA 

None 1oo.00{0 9.64 46.3'1 43.96 
Possession 100.00 22.39 56.72 20.90 
Admission 100.00 17.65 52.94 29.41 
Poss + Admis 100.00 30.77 61.54 7.69 
other 100.00 .00 60.00 40.00 

Averages 100. O<:J% 10.32 46.99 42.69 

-...J 
-...J . 



D. 

.. 

TARLE 18. (Cont 'd) 

Evidence of MJ Use by Delta 9-THC (Ng/Ml) 

Delta 9-THC 
Evidence of MJ Use ._ .. ~~_____. _ .J'~a:l.,,§ Negative THC 

None 100.00% 84.79 
Possession 100.00 73.13 
Admission 100.00 70.59 
Poss + Admia 100.00 76.92 
other 100.00 60.00 

Averages 100.00% 84.10 

(NgjMl) 
Positive THC 

15.21 
26.87 
29.41 
23.08 
40.00 

15.90 

?l 



TABLE 19. 

Time Lapse Weeks Samp-Analysis by delta 9-THC (HgjMl) 

Time BA. THC Blood. Alcohol Delta 9-THC (Ng/Ml) 
A. Lapse Totals ZN ZP IN LP HN HP No-Ba Low-Bo\ Hi-BA. (-) THC (+) THe 

000-005 2S3 19 14 117 33 S3 17 33 150 100 219 64 
15.79% '13.57 31.11 16.41 25.58 12.69 15.32 17.S4 17.S1 13.07 14.53 22.46 

006-010 645 52 22 25S 52 222 39 74 310 261 532 113 
35.99 37.14 4S.S9 36.19 40.31 33.94 35.14 40.00 36.82 34.12 35.30 39.65 

011-015 523 41 9 202 32 196 43 50 234 239 439 84 
29.19 29.29 20.00 2S.33 24.S1 29.97 3S.74 27.03 27.79 31.24 29.13 29.47 

016-020 294 24 0 119 10 132 9 24 129 141 275 19 
16.41 17.14 .00 16.69 7.75 20.18 8.11 12.97 15.32 18.43 18.25 6.67 

021-025 42 3 0 15 1 20 3 3 16 23 3S 4 
2.34 2.14 .00 2.10 .7S 3.06 2.70 1.62 1.90 3.01 2.52 1.40 

026-030 4 1 0 2 0 1 0 1 2 1 4 0 
.22 .71 .00 .28 .00 .15 .00 .54 .24 .13 .27 .00 

031-035 1 0 0 0 1 0 0 0 1 0 0 1 

.06 .00 .00 .00 .78 ,00 .00 .00 .12 .00.00 .35 

Totals 1792 140 45 713 129 654 III 185 842 765 1507 285 
100.00% 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

Time Lapse Weeks Samp-Analysis by delta 9-THC (Ng/Ml) 

BA. THC 
B. Time Lapse Totals ZN ZP LN LP HN HP 

000-005 100.00 6.71 4.95 41.34 11.66 29.33 6.01 
006-010 100.00 8.06 3.41 40.00 8.06 34.42 6.05 
011-015 100.00 7.84 1.72 38.62 6.12 37.4S 8.22 
016-020 100.00 8.16 .00 40.4S 3.40 44.90 3.06 
021-025 100.00 7.14 .00 35.71 2.38 47.62 7.14 
026-030 100.00 25.00 .00 50.00 .00 25.00 .00 
031-035 100.00 .00 .00 .00 100.00 .00 .00 
Averages 100.00 7.81 2.51 39.79 7.20 36.50 6.19 

.. 

-.J 
'-0 . 



·---------------------------------------------------------------------------------.. --------........ ~----~----------------------------

C. Time Lapse 

000-005 
006-010 
Oll-015 
016-020 
021-025 
026-030 
031-035 
Averages 

D. Time Lapse 

000-005 
006-010 
Oll-015 
016-020 
021-025 
026-030 
031-035 

Averages 

Table 19. (Cont'd) 
Time Lapse l1eeks Samp-Analysis by delta 9-THC (NgfMl) 

Totals No-BA 

100.00 11.66 
100.00 ll.47 
100.00 9.56 
100.00 8.16 
100.00 7.14 
100.00 25.00 
100.00 .00 

100.00 10.32 

Blood Alcohol 
Low-BA 

53.00 
48.06 
44.74 
43.88 
38.10 
50.00 

100.00 

46.99 

'.F.une Lapse Weeks Samp-Analysis by delta 9-THC (Ng/Ml) 

Totals Negative THC 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 

100.00 

77.39 
82.48 
83.94 
93.54 
90.48 

100.00 
.00 

84.10 

Hi-BA 

35.34 
40.47 
45.70 
47.96 
54.76 
25.00 

.00 

42.69 

Positive THC 

22.61 
17.52 
16.06 
6.46 
9.52 

.00 
100.00 

15.90 

~ o . 

\,:e 



-------------~-----------------------------------

Sample type ~s Hemolyzed Blood 

delta 9-THC 
(ng/ml) 

(RIA) vJhite 
Memorial Hospit~l 

o 
32 
21 
13 
9.5 
7 
5 
o 
o 
o 
o 
o 
o 
o 
o 

* Vial broken i1) transit 

delta 9-THC 
(ng/ml) 

(RIA) White 
Memorial Hospital 

o 
29 
18 

8 
6 

17 
16 
o 
o 
o 
o 

35 
14 

7 
o 

** Clotted, no results reported 

Control samples 
(blanks) 

o 
o 
o 

TABLE #20 

(GC/MS) University of 
Missouri, Kansas Citr 

o 
22.26 
19.03 
12.58 
6.77 
9.03 
6.13 
3.55 
o 

4.84 
3.87 
o 
o 
* o 

(GC/MS) Batelle Columbus 
Lab., Columbus, Ohio. 

** 14.9 
5.5 
6.6 
5.9 

31.7 
3.0 
5.4 
1.8 
o 

125.3 
23.6 
6.3 
7.8 

6.0 
1.4 
2.0 

81. 
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D MO.! DAY: YR. 

~EORS-

TfflAH ViEHICLC YPI'. MAKIt/MOOIEL 

0 
L.ICt!:H •• HO. aTAT. OWNe,,'s NAMa: o 'lAM. ,.e Oft IV II' " 

"A"t<£D 
V.H. 

Dlfllta:CY'ON 0,.- ON/AcnD". ,ST"IIIt'IIT 0 .. MICU4WAV) ~WNE"·. ADtn,': •• o flAMe Aa Oft.VIII .. 0 'TftAV!lL 

If,CY-
CLIST 

0 S,.iIli!:O LIMIT 015,,"051TION 0,.. VC .... CL. 

o IIY ""'Y.~r" ORO";. 0 .. 

V.HICLE CAMAIJIlt 

I: 
VIOLATION CHARGIEO 

~ ItXTIiNT LOCATIO,.. 

OMIHOR OMOO. 

0 o MAJO" DTQTAt.. 

PARTY 
..,. ...... 01: ',.. .. tST 9 MIDDLE. LASoT) OTll9ItCT ADDPtl!l5S 

• 
a"lvc" 

OHIV ... •• LtCI[N1IK HUM8EA .TATIII[ D'''THO''T" lUX PlAC. elTV aTATa f"HOHIIE 

0 MO. i DAV i YA. 

... IED •• • 
""IAN VaKleLI!: Y". ro.tAK"J~OD"L LlceNae NO. .TAT" OWN.R'. NAMa o BAM. AS O"lveN 

0 
~AI'tKlle 

""H. OI.!tIICT,ON Of" Or../ACAO-". ,ST"'CCT OM HIGHWAY) OWN'''''. ADD"" ••• o SAME AS DAtv"" 0 TRAveL 

.ICY" 
CLI"r 

0 'IIPKKO LIM IT DI:1,.OSITlON 01'" VICMICLV o av 0"'''''] ON 0"01<"_ O~ V.HtCL,1I: DAMAGe 

I: 
VIOLA'rlcN CHA",aItD 

I[KTtrHT L":IC.ATION 
CTH ... o •. UNO" 0 MOD. 

0 o MAJO" 0 TOTAL 

~ 
O~.C"I"T'ON 0'" OAMAOIE 

II: 
\II .. OWHItI't''1 NAMa:: AODR ••• INO~''''''D 0 
II: oNO a. O""E5 

WITNti:SS EXTENT OF INJURY INlUF>EO WA<; {Chec'h one) 0 iN 
ONL.V AGE SEX ~N~~~'; I OI:;~:T~'£O wM°,:U::ER I OT~~iu~I,!:':LIt I CO"',"I.AINT Or' "AIN OAIV." ,.1\:15. I P!CD. ~~~:; I OTHI:'t I ~~~'~~~ I 

0 0 I 0 I 0 I 0 0 0 I 0 I 0 I 0 I 
HAWI[ ,"HONK 

CII ADD"ESS T~K.H TO (IHJUPEO ON\.VJ 
(II 
\II 
Z 
I- 0 I I I 0 I 0 I 0 I 0 I 0 I 0 I 0 I 0 I 0 I i NAMt! - "HONIE 

0' . 
\II 
II: AODMItSt> TAKeN TO INJU"CO ONL,V :J .... 
~ 

0 I 0 I 0 I 0 I 0 I 0 I 0 I 0 I 0 I 0 I 
NAM" "HONE 

--ADO ...... TA".~ TO IIHJUfI!C!:D ONl.vl 

SKETCH 

0 
MISCELLANEOUS 

IND.CATU 

HOIlitTN 

. 
. 

VEHICLE TYPr,: ROAD TYPE 

rAftl'V 
0 

oA C:ON"'''NTIONA~. o .... e WAY o £ OTHa..~ liLXrL.A". 
I 0 o 8 CeNVIENTIONA.&.~ .. we W'A'" IN HAAM-A ... ,\I;;;' 

PANT V Oc IItx,o"C • .,WAV 

I 0 00 ,.",UtWAY 
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DAY Yn_ 

I HC'C MU ..... H l.),,"ICII H f.U. 

COl.l.ISION N"RRATIVE 

~---------------------------------------------------------------------------------------------------

PRIM"RY COL.l.ISION FAC-rOR RIGHT OF WAY CONTROl. 
AVe SIlC.TION VIOLATION; A CONTnOLS "'UNCTtON1NG 

2 3 4 TYPE OF VEH'Cl.E 

A "'AS.E"N~£R CApt " .... Cl.VD .... 

4 MOVEMENT PRECEDING 
COl.L.ISION 

B CONTROLS NOT P"UNCTfONING STATION WAGON) A STO,'PED 

e OT"!:" tMPROPE--n-O-n--'V-'-N-a-.-----+--rC--e-o--N-T-n-o-L-.-o-.-.-e-u--R-E-O------------;--4--+--4--+-B--~-A-.-.-E-N-G-R-"--C-A-R--W-,-TR--A-'L-E-R--t--r--r--r~rB--"-R-O-e-E--£D--'N-G--S-T-R-A-'G-H--T~ 
~~~~--------------------4~~-------------------------------_+_+_+_+_+~--------------~--------~~~~~-------------------

C OTHeR THAN ORlve .. • 0 NO CONTROLS PFtE'IItNT C MOTOMCVCL.e/tiCOOTe:A C "APi OI"'l"' ROAD 

.--__ ~O~:U~N~~K~M~O:W~N~.~~~~~~~~:::=::::::~::~~::~:T~~Y:PjE~jO~:F:C~~O~l.~l.~tIS~:IO~:N::::::::t==t==t==t==~D~="='~C=K~U=.~O~"~"~A~N~~~L~T~"~U~C~M----~-+--+--+--'t=D~M-A~K-'~N~G~.~'~G:~-~T~-U-.. -,,'----
WEATHER A HIEAD-ON ",ct<u" OR P'AHIitL TRUCK E MAMING LEFT 'rUAN 

A CLr;:A"" e SIOE;'l.W'''E E W/T"AU .. IEA t---r-,r--r~-F--M-A-K--'N-~-C-~-U-R-N----
~-~B~C~L~O~U~O-Y--------------------~-+-C~"~E-A~"--~-N-O---------------------t-~--~~--~F~T-R-U-C-K--O-.--T-R-U-C-K--T-"-A-e-T-O-R--1--+--+--+---tG=-B~-A-e-K-'N--r.-----'---------

~ C !lAIHING 0 ."'0",,07010': H SL.OWI-N-G-----ST-O-P-P-,-.,-,,~·­G l'~UCK OR f'lVC.M,. TnAcTOR 

o 'SNOWING 

E "oc 

f' OYt1,utt 

l.IGHTING 

C DA'U< - ST"l!l!T L,GH"'S 

:l O,""'K - NO ST".KT LIGHTS 

.T" .I(T 1.IC ~T5 NO,. 
E O"",H .-

·UNCTIONIN(;, ,. 

F OV!l:ATURNC.O 

G AUTO/,.RDItSTRIAN 

H O1'HE"'-: 

W',. ... AH. ... R{S) 

H SCHOOL BUS 

OTHI[R DUS 

HIGHW,..V CON5'TI'tUCTION 
K 

ItQUII"'MIF.NT 

M OTHI["'-: N CROSSED INTO OP,.OSitUM 

C OTHEHMOTOM VCHICL~K~ ________ ~~1--+~+--+ __________________________ ~ __ r~r-~-4~_L_A_N_F._' ______________ -; 
o MOTO" ve:H,eL8:!,)N OTHIC" "OADWA Z,; 4 OTHER ASSOCIATED 0 PAfH<€O 

E PA"~"'O MOTO" VEH'eL" FACTOR 1/ • TO 1 IT"",,' I-+-+--+--!If-P-M-E'-"-r.-'N--,.---------'--
~~--------------------4-~--------------------------------~~~'"1,,~ma~------------------+_4--~~_+C---------------------F TRAiN ~ A VC GRCTION VIOLATION: Q fRAVELING WRONG W"'v-ROADWAY SURFACE 

G .,cveL« 

H AN'''''IAL! 

C .hOWY - lev 

-- C);~~~-.-F-"-V~IM--u-D-O-v-,-O-,-L-v'-.-.-T-C-,7'~f--;-I--F-,-x-.-o-o--.-'.--C-T-'-----------------

ROADWAY CONOI.,·IONS 

(, , TO ) IT':"".) 

,_b~l.ICS. 011..: .. RUT.-

a LOO'1llt MATW"',At.. OH "'OADW,-Y" 

_ C O.'TRUCTION ON ttOAC.,,"Y" 

• __ ~:_O:'I1'IIIUCTfON .... a:"AIA Z;ONIIIt 

_~~OUCCO ,.,OADWAV·W'OTH 

F flkLOODI:DII 

GOT,.."" .. : 

- Ii "0 U"'U'UA~ COND'T'ON' 

~ _ .. _, - .... ..,."'O!"",. ...... ~' 

PEDESTRIAN'S "CTION 
A wo JltI!EOItSTRIAN INVOLVED 

CROSSINC tN C"OSSW"L~ 
C 

'/> 

. l-+--t-j~+::R-"'--T--H"-"-; -------
~D-v-e--•• --C--T'-O--N--V'--O-LA--T'--O--N'----~ 

2 3 I 4 SOBRlE-:iV' DRUG· I 
PHVS1CAL{/I Tn lITfM<;! C VC ... CTODN VIOLATION! 

,J 
Wl!JD ~""'""'I"MI!;NT 

--t1-~--+------1 
o UN"<~OWH • 

E UNDER OHuG 'N"'LVIt"'~;-

L UHI .... Vot.Ve;c, VEHJC;t.c:; 

1.0. NU""~" n 

(SP 

... 



SUPPLEMENTAL/NARRATIVE 
(Check one) 

o N,\RRATIVE CONTINUATION TRAFFIC 

COLLISION R EPO RT (cHP H!\ OR ",·Ot' 

o SUPPLEMENTAI_ TRAFFIC COLLISION 
REPORT (CHP' ~U, OR 55&-0t) 

o OTHER: 

IIr;Al" 

CITV/COUNTV 

~-------------------------------------------------------------------------------------------------------

--------- -------------- -------- --. ----------- -------------------------~ 
\----------- ---------------- ---._---------

~.----------------------------------------.------------------------------------------------------~ 

r--------------------------'--------------------------------------------------------------------------------i 

----------------------_._---- ----------- -----------------

1---------------------,--------------------------------------------------------------------------1 
--- -------------- -.. ----------------- ---------

---------------------------------------------------------------._------------------------------,-,--,--
r-----------------------------------------------------------------------------'--------------
---.-----------------------
~---------------------- - --- ---- -----------------------,--------------------

r------------------------------------------,--------------------------------------------------------
r-------------------------------------------------------------------------------------,------
\-------------------------------------------------------------------------------------------------

~----------------------------------------------------------------------------------------------

- ---- ----- - ------------------------ ------------ ---
I--- ----------- - ---------- ------ -- --- ------------ -------------.----------- ----'---------------;---

PREPAREO BY 1.0. NUMBEr-» PRt:PAREO REVIEWF.D APf'ROVF.D BY I'_C_ NUMJJCR '\f'PROVEC' 

~""M·t:i:--';';; .~ - ~ ---------.. - ----T-----~ --,;:;:- ~ D;~----;~ 

~--------------------------------~----------~--~--~~~-------------------------------.,~ : 

MO. DAY VU. 

Ji, .......... ' 



FACTUAL DIAGRAM - NARRATIVE CONTINUATION 
DATI! OF C;OLl.1610N NCIC; NliMUI. H 0" ,.tCF .. 1.0. N\JMtlL'n 

MO, DAY YI., 

ALL MEASlJF"E:MENTS ARE APPROXIMATE" AND NOT TO SCALE UNLESS STATED (SCALE. 

I I II I ! I I i I I II I I II I I I I II I I I I I I I I I I 
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PAGE or- 90. 
COURT FI ~E NUMBER Attachment #2 OEPARn~E:NT OF CALIFORNIA HIGHWAY PA'TROL 

ARREST - INVESTIGATION REPORT AREA I ca~~ISION REPORT HUMBER 

SU~J. NO. DATE Of o ARREST DREPORT TIME or ARREST/INCIDENT I ~OCATION or ARREST/INCIDENT 

I 
CITAT ION NUMBER OHEN5EI5) CHARGED OR INVESTIGATED 

NAME ILAsr, fiRST, MIDDLE) /lESIDENC! ADDRESS 

RACE 

1

m lDIRTHDuE HAIR 
IIYES 

HE IOHT IWEIOHT 

DRIVER'S LICENSE NUt.4BER I STATE SOCIAL SECU~ITY NUMBER I "LACE or BIRTH (CllY, STATE, COUNTRY) 

Et.4PLOYER ADDRESS 

BOOKING, CII, fSI, ETC. NUMBERls) WHERE DOOKED/CONFINED DAH/TIME BOOKED OR TURNED OVER 

JUVENILE NOTifiCATION (WHO, HOW, TIME) 

NOTifYING OffICIA~ DD~ STATUS DATE/TIME DOL CHECK METHOD Of CHEC K 

OTT C MAIL o PHONE 

VEHICLE 
LICENSE I STATE I YEAR V IN/EN NUMBER VEHIC~E WAS 

OsrORED o RECOVERED 0 IMPOUNDCD 

YEAR Of VEHIC~E 1 MAKE 
BODY STYLE I COLOR CHI' I aD SUBMITTED 

DYES 0 NO 

LOCATION Of VEHICLE/RELEASED TO ADDRESS 

NAME Of REGISTERED OWNER o SAME AS DRIVER ADDRESS o SAME AS DRIVER 

NAME Of LEGAL OW NER o SAME AS R/O ADDRESS 

WITNESS 

AGE SEX NAME o PASSENGER 0 VICTIM ADDRESS PHOHE 
RES 

nus 

0 0 

0 0 

ADMONITION OF RIGHTS 

I. YOU HAVE THE PIGHT TO REMAlh SILENT. S. YOU HAVE THE RIGHT TO TALK TO A L~WYER 4. tr YOU CANNOT AffORO T~ IIIRE .. LAWYER, 
Z, AhYTlIING '(eu SAY CAN AND 'H ILL BE USED AND hAVE HI'" PRESENT WITH YOU WHI~E ONE WILL BE APPOINTED TO REPRESENT VOU 

AGAINST YOU IN A COURT or LAW. YOU ARE BEING QUESTIONED. BEfORE OUESTIONING, IF YOU 'H ISH ONE. 

THE A~OVE STATEMENT WAS READ TO THE ARRESTEE BV, 1.0. TIME 

DO YOU UrmERSTAND EACH Of THESE RIGHTS I HAVE HAVING THESE RIGHTS IN MIND, DO YOU WISH TO I SUBJECT'S WAIVER STATEMENT 
EXPLAINED TO yOU' 0 YES 0 TALK TO US NOW' 0 0 NO YES NO 

HARRAT IVE 

-
. 

o ATTACH CHP 5Se fOR 
ADDITIONAL NARRATIVE 

ARRESTiNG OffiCER rNAME/RANKI 11.0. NO. SUPERVISOR rNAME/RANK) I 1.0. NO. I DATE 

CHP 202 IREV '-74) 

~'~~"'''''-:w''''''r'1W'I" __ , .... , ......... "', ....... 



91-
INTOXICATION INTERROGATION Attachment #2 

YOUR VEHIC~E' DESCRIBE. --yARE YOU SICK OR INJUREO' --DO YOU KNOW OF' ANYTHIN:; MECHAHICA~~Y W~ONG WITH OESCR IBE. 

0 YES 0 NO I 0 YU 0 NO 

----ARE YOU DIABETIC OR EPI~EPTIC' 00 YOU TAKE INSU~IN' IplLlS OR I DO YOU HAVE ANY PHYSICA~ DEFECTS' DESCRIBE. (fEET, ~EGS, AlIK~ES OR HIPS) 

0 YiS 0 NO 
INJECTION) 

DYES 0 NO 0 YES D NO 

WHEN 0(0 YOU ~AST SLEEP' HOW ~OHG' I WHEN DID YOU ~A5T EAT' DESelll!E 

WERE YOU DRIVING THE VoHIC~E' IF NO, WHO' I WHERE DID YOU START DRIVING' WHERE WERE YOU GOING' 

0 YES 0 HO o HI .. 

WHERE ARE YOU NOW' WHAT HAVE YOU 8E~N DRINKING' I HOW MUCH' T IM[ STARTED I TIME 
STOPPED 

WHERE WERE YOU DR INKING' I DO YOU FEE~ THE EHECTS Of THE ORIlIKS' DESCRIBE. 

DYES 0 NO 

010 YOU 8UMP YOUP HEJ.O' HAVE You ~E~N DRINKING SINCE THE ACCIDENT' WHAT' I HOW MUCH' 

0 YES 0 NO DmO NO o N/A 

ARE YOU UNDER CARE Of OO~TOR If YES, NAME AND ADDRESS 
OR DENT 1ST' 0 YES 0 NO 

HAVE YOU TAKEN ANY MEDICINE OR If" YES t WHAT HOW MUCH' I TIME or ~AST DO~AGE 
DRUGS' 0 YESO NO 

-
00 YOU fEEL THE EfFECTS OF THE ORUGS? DESCRIBE. 

FIEL.D SOBRIETY TEST - AL.COHOL./DRUGS 
eRtAHI DOOR OF ALCOHO~ I G~ASSES/~ENSES HEEL TO TDE/WA~KING ~INE TEST 6,. ~. FOOT OR. FOOT 

JJ HRONG 0 MOD 0 WEAK 0 YES 0 NO 

> • ATTITUDE . 
EYES .. < 
SPEECH 

C~OTH 1110 WORN/COND IT ION AND OESCR IPT ION 

DESCRIBE TEST ~OC .. rtON, SURFACE, WEATHER AND ~I~HTING 

IDENTIFY AND DESCRies EACH TEST GIVEN 

, 

f-' 

IMPL.IED CONSENT 13~S3 V.C. 

You ARE REQUIR~D DY >TATE ~AY/ TO $UDMIT TO A CHEMICAL TEST 10 DET£RMIHE THE A~COHO~IC CONTENT or YOUR a~OOD. YOU HAVE A CHOICE OF WHETHER THE TEST 
IS TO DE OF' vovq BLOOO. nqEATH OP Uk'~E. IF' YOU REFUSE TO ~UBMIT TO A TEST OR r.o.t~ TO CDMr~E~E A TEST YOUR DRIVING PRIVI~EGE WIL~ 8E SUSPENDED rOR A 

I 

I ~ 
PERIOD OF' SIX MONTHS. you 0)0 NOT ~Avr THE RIGHT TO TALK TO AN ATTORNEY OR 10 HAVE AN ATTCoRNEY PRESENT Df.FDRE STATING WHETHER YOU WI~~ SUBMIT TO A 
TIt::!IT, DEFORE f)£CIOING WHICH TEST TO TAKE, OR DURING THE ADMINISTRATION or THE TEST CHOSEN. '. ! 

THE ABOVE STATEMENT WAS READ TO THE ARRESTeE BY: 1.0. TIME . 
o BLOOa tJ GREATH o URINE I ::ME 

I I.c. 0, SAMP~E I RESU~TS. tr AVAI~AG~EJ DISPOSITION or SAMPLE 

o D~ 36' COMPLETED o REFUSED 2. 

~OCATIOH WHERE TEST CO'IOllCT£D NAME AND TlT~E or PE~saN GIVING TEST DR TArtNG SAMP~E 

;:11'-" 

.......... ,. 



-- Attachment7J 92. '''--. 
INTOXICATION REPORT DEPARTMENT OF CALifORNIA HIGHWAY FATROL 

CITATIO~ hJMBER I CHARGEISJ A~EA CODE DATE 1TIM£ or ARREST J n~E NUMOF.R 

-
~. SUBJECT ----
NU ... £I\.,.,ST. rtRST. ~100L£1 sn I HAIR fnu J HEIGHT I WEIGHT I BIRTHDATE 

f--
R£510EHCE "DCtRESS BUSINESS ADORES' 

--LOCATION or ARREST WHERE BOOKED I DHE AND TIME BOOKED 

--DRIVER'S LICENSE S"M'ERISOC. SEC. NO. STATE I LICENSE STATUS I DATE ANO TIME ODL INro REQUEST SENT I METHOD SENT 

l OTT OMAJL 0 PHONE 

B. VEHICLE INFORMATION 
I-V£HJCLE LICENSE NUM~ER STAn I Vf.AR or VEh., MAKE t 10DY TnE -, COLOR 

REGISTER EO OWNER o SAME AS DRIVER RIO ADDRESS o SAME AS Oft IVER 

~G' CHP I eo COMPLETEO 
tJ F 

DYES ONO 

I NAME or GARAGE/RELEASED TO I ADDRESS 

C. WITNESS 
AGE SEX NAME AOORUS TELEPHONE 

D. FIELD SOBRI ETY TEST 
WA, SUBJECT'S VEH. INVOLVED IN COL~ISIO'I REPORT NUMBER HHL TO To£lWALKJNG ~INE TEST ,6,L. rOOT o A. rOOT 
ACCIOENT? 

DYES DNO 

ADMINISTERED? DYES DNa BREATH. ODOR or ALCOHOLIC 8EVERAGE > .. 
8Y: OSTRONG o MODERATE OWEAK 

GLASSES/LENSES I EYE~ 
DYES ONO 

,.. < 
SPEECH 

CLOTHING WORN/CONOITION AND DESCRIPTiON 

FINGZA TO NO'E' 

)ALANCE' 

~THER' 

C.E5CRIItE TE51' LOCATIOH, SuqrACE, WEATHER AND LIGHTI~G 

E. IMPLIED CONSENT 13353 V.C. 
You ARE REOUIRED ay STATE LAW TO SUBMIT TO A CHEM:CAl HST TO OETERMIN. THE ALCO~O";C CONTE~T or YOUR BLOOO. Y~U ~"'VE A CHOICE or WHETkER TH£ TEST 
'5 r, BE or ',OUR BLOOD, BREATH OR URINE. IF YOU RErusE TO SUBMIT TO A TEST OR rAIL TO COM~LETE A TEsT YOUR DAIVING PRIVI_EGE WILL BE SUSPEhD£D FOR A 
Pt~I':)O 01 ~IX MONTH5. fOU ClD NOT ~AVE THE RIG'IT TO TA~K TO AN ATTORNEY 0'1 TO HAV! AN ATTO~~EY ~RESENT SI::FORE STATING WHETHER YOU WILl SUBMIT TO A 
;EST, DEFORE DECIDING WHICH TEST TO TAKE, OR DURING THE ADMINISTRATION or THE TEST CHOSEN. 

" 
·i"~ ,aovE STATEMENT WAS RE'O TO THE. ... ARE5T£[ nY, 1.0. TI"'E --I--=-. 

II.D. or SAMPL: I mULT~' AVAI~A_8LEI DISPCSlTION or SA"'PLE o SLOOD o BREATH o uRINE I T,'.ME' 
IF 

o DL l&7 CO"'PLEHO 0 RtrU'[D Z. 

I..:)C,lTIUN WH£RE. T[ST CONouc~rtc I N"''''I AHD T ITLI or °ER'ON DIVING TUT Oft T"'K'NG SAM~Ll 

I 
C>iP FORM 218 (REv.,o.n! t, 

~: 
II 



~ 
, Atta~hment #9 93. -F. ADMONITION OF RIGHTS .-, ---------_. ...... _-----_ .. _ ... _" ............ '..-....-'-_ ... _- ..... ,-------_ .... _ ... _-_ •. _--- -..... -_.- ... -------_ . .. 

I, YOU HAY[ THl RIOHT TO REMAIN SILINT. l. YOU HAYI THl "'GttT TO T.lLK TO A LI,WYER ~. Ir YOU CANNOT Arrono TO "'~t ... L.WVE~. 
2. ANVTHING YOU SAY CAN AND WILL ftC uno AND H,WE 111M ~R[HNT WITH YOU WlliLl ONt WILL U APPOINTED TO REPNE5~NT 'au 

AGAINST YOU IN A COURT or LAW. YOu ARI UlNa ~U£STIONlO. ."OfilE (JUES"IO~'lNG. "I' YOU WI'i'" ONE.. 

THE ABOVE STATEMENT WAS READ TO THE MAESTtE 8VI 1.0. 
TIME __________ 

i)(i"Y(iu UNDERSTAND EACH or THESE RIGHTS I HAVE JHAVINO THESE RIOHTS IN MIND; DO YOU WISH TO -r5UBJtCT'~ WAlnR 
--------------STATEMENT 

UPLAIHED TO YOU' 0 0 TALK TO US NOW' 
DYES ONO VIS NO 

G. INTI::R~OGATION 
D-O YOU KNOW or YDUR VEil ICLE' Dii'"ciiiilY:-1AREYo ~:; OR O:iO,Oiffiiiii":----- .--

ANYTHING MECHANICALLY WAONG WITH 

DyES D~o 
~u OIUETIC OR EPILEPTIC' I DO YOU TAKE IN5ULIH'IPILLS DR I DD yo<i'"iV.VE ANY PHYSICAL DErECTs'OESCRIII£. 

DyES DNa 
INJECTIOH' 0 0 0 0 

YU NO YES NO 

;;~E,H DID YOU LAST SLHP1 HOW LONG' I WHEN DID YOU ~'T""lii[$CRIBE 

W(U YOU DRIVING THE VEHICl,E' If' NO. WHO' I WHeRI 010 YOU START DR IVIN,» WHER~'WEAE you GOIIIG' 

ons oNO ON'A 

~"'r: ARt YOU NOW' WHAT HAVE YOU ~UH DRINKING' 
\HOWM= __ 

TIME sr"'RTED I TIME STOP~IO 

"'''IAE Wr.At 'o'OU DRINKING' J 00 YOU rEC~ THE EfFECTS or THI DRINKS' DESCAISE. 

DYES OHO 

aAE YOU UNDER CARE or DOCTOR I" YES, NAME 1\ ADDRUS 
0" DE~TI5T' 0 0 

':'£.! ~o 

"'VI vcu U,"EN ANY t.'EOICINEoiiT'lr HS,ViHAT - I HOW ~uc". 
I 

TIME Ilr LA,T POH3E 

ORUGS' 0 0 VES NO 

00 YOU rEEL THe ErrEeTS or THE CAUGS' DESCRleE. 

H. CIRCUMSTANCES 

-

. 

- . 
. 

-
A'l'tt9TU,G \)FFIC£R r~A~E I.NO Pf~NK} I 1.0, NO. I ~vPtRVI:lOq INAME .. ~D RANKI 11.0. NO. I DATE 

-



-----,--------'------~-----------....... --------
SUBJECT LIVING 0 DEAD 0 
DETERMINATION OF BLOOD ALCOHOL 

SUBMITTING AGENCY 

DATE AND TIME RECEIVED 

CONDITION OF EVIDENCE 

o SEALED 0 UNSEALED 

COMMENTS 

LOCATION 

METHOD flECEWED 

DMAI~ 

.' "''l''hJ~,,-.:.'\:, 

LAB, CASE NO, 

LAB RECORD 
AGENCY CASE NO, VIOLATION 

~, CJ BLOOD 0 URINE 0 OREATfl 

'---"-----...,....-' .. c.,.'·..,I-"--"-'I"~' -,,--------------

ANACYsiS-BV---'--'---'-----r, ';:::D7A~TE=----r1 ';::"RO";::E,S""'U"O:L-:;;T::::S---------

, % W / V BLOOD ALCOHOL I 
ISB·60 (REV 917t3) DEPARTMENT OF JUSTICE-INVESTIGATIVE SERVICES BRANCH 

---------------



Marihuana Effects on Roadside Sobriety Testing 

1he purposes of this study are a) to determine the effects of marll1uana 

on performance or road sobr,~ty tests as used by the California Highway Patrol .. 
for de'cermining impairment of driving by alcohol and b) to define a range of 

plasma concentrations of the ~ior active component, delta-9-tetrwlydrocannabinol 

(~lHC) associated with such impairment. As there is litiie preliminary information 

on which to base the doses of drug required for such impairment, six to teh 

sequential trials are planned, with feedbaclt of the laboratory tests after each 

series. 

Subjects 

Paid volunteer subjects will be recruited for the study. These will be ' 

persons who use marihuana to varying degrees, with particular emphasis on ,.,ha t 

might be called moderate users, that is, more than once weelu.y and less than once: 

daily. Both men and women may be recruited. 

Marihuru1a wi~ be provided as a cigarette containing 19 reg of THC in each 

smoke. The cigar~tte will be smoked by the subject completely, at a rate and 

using a technique of his own device. 

Clinical Testing 

The usual battery of roadside sobriety tests will be administered by Calif-

ornia lIighway Patrol off:i.cers experienced in conducting such tests. A test report, 

similar to the ones used in the actual testing procedure, will be completed by 

the tester at each occasion. 

Laboratory TestinE; 

Plasma samples "rill be tested for TIrC content using a radioimmunoassay for 

TIrc developed by Dr. Stanley Gross. Dr. Gross has agreed to do the required 
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tests with a high priority so that the information from each trial will soon be 

available for planning of subsequent trials. 

Trial /11; 

'l'hree subj ects will be recruited for testing on a Saturday, and three will be 

recruited for testing on a Sunday, with the times for their appearance staggered 

over successive l~ hour periods. A total of six subjects will be tested per 

weekend. ~le schedule of operations will be as follows: 

Time Q - Subject 1'lill be tested on the sobriety test on two occasions, separated 

b~' a period of 5 minutes, to assttre that he is familiar with the test and that he 

can satisfactorily perform it in his'normal state. 

+10 min - Subject will ~moke one cigarette containing 19 mg THe. Smoking time 

for tho cigarette will be approximately 5 minutes. 

+ 25 min - Subj ect 1'li1l be tested with the sobriety test; imInediatet. y upon comple-

tion of the test a blood sample will be drawn. 

+35 min - The above procedure will be repeated. 

+)+5 min - The above procedure will be repeated. 

+55'min - ,The above procedure will be repeated. 

+85 min - The above procedure will be repeated. 

Should the subject fail to pass the last sobriety test, he will be re-tested 

at periods of 30 minutes until the test is passed. All subjects will be retained 

in the laboratory until it is evident on the basis of clinical signs that the 

effects of marihuana have disapp~ared. The protocol will be reviewed at this 
" 

point and any changes necessary will be made before proceding further with addi-

tional trials. 

Trial #2 

After laboratory results from the previous trial have been made available, 

the second trial will be conducted in the same way as the firsc, with the exception 
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that ~ to 3 ciga.rettes will be smoked in succession. The time schedule will be 

advanced by 5 minutes to allow for the extra smoking time. 

Trial #3 

The third trial will follow the procedures in Trial #2 with the exception 

that the subjects ~1i1l now smoke a to be designated number of cigarettes and the 

time schedule will be advanced accordingly. 

Trials #4 through #10 to follow as identified on alternating weekends as out1itled 

in Trial #1. 

All information developed and cono.. usions reached by the consultant a.re 

subj ect to review by the State of California. prJ.or to any publication or public 
, 

disclosure. Any liability or damages arising directly or indirectly from this 

protocol is the responsibility of the consultant. The undersigned recognizes 

this and agrees to these conditions by signature. 

/] / 

f:;~ (' / /j·t(.;~;/7'-
Signed by: ______________ _ 
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BODY vTEIGHT: 

Romberg body sway 

#!-

5 IIlinutes 

ritJMBER OF JOINTS SM:)KED: 

thour 

DATE: HABIT 

1 hour It hour 2t hours 
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I I I 
Finger to ncse 
----- ---------. 

T- I -- t ------ .--- -
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standing-or.le£t :r;;ot-r I---! -- -- --. 
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Counting bicb{erds' --- I ---. ---___._ .... __ ....... -......-1 .... . _____ o._~ __ . __ ... __ -._._~._- .. ,. __ 

Alphabet -J - -l-

Rate sell on !-~-~. -.-~ 
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~ 
---- - -- --.-___ • __ .ct 

i --.--~.- --- -----

I 
I 
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Il) 
() 

:Y 
~ g. 
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SMOKING STUDY 
Outline for Data Entry 
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(1) 
Subject #. 

(2) 
Sex -

(3 ) 
Age 

(4) 
Weight in lb. 

(5) 
Habit -

01-56 

(6) 
# of Ci~. 

1 digit 

(10) 
Rombers 

1 Satisfactory 
2 Slight s\'vay 

1 M 
2 F 

(7) 

2 digits 

Time Lapse 
(smoking/sampl~ 

1 = 0 min 4 = 90 
2 = 5 5 = 150 
3 = 30 

(11) 
finger t C?~ 
1 Satisfactory 
2 Miss0d 

3 Pronounced sway 
4 Failed 

4 Fai:,~ed 
I 

(14) 

3 digits 

(8) , 
Serum .:.'19 
ng/ml 

3 digits 

(13) 
standing On One Foot Finger Count 

1 Satisfactory 
2 Slight Sl'jay 
3 Pronounced sway 
5 Involuntary leg shake 

(1(,) 
Counting Backl'lard~. 

1 Satisfactory 
2 Missed 
4 Failed 

(19) 
C,bserver Rating 

0-9 
Where 0 == No affect of drug 

9 "" Stoned 

1 Satisfactory 
2 Missed 
4 Failed 

(17) 
Alphabet 

1 Satisfactory 
2 Missed 
4 Failed 

1 Expelrimental 
("'-'1-2 before) 

2 Low 
(,,, 1-2/ month) 

3 Medium 
(Nl-2/week) 

4 High 
(· .... 1-2/day) 

(9) 
Blood ..:.1.9 
•. ng/ml 

3 digits 

(12) 
Heel to Toe 

1 Satisfactory 
2 Slight sway 
3 Pronounced sway 
4 Failed 

(15) , . 
Hand Pat 

1 Satisfactory 
2 Missed 
4 Failed 

(18) 
Self Impairment Rati~~ 

v-9 
Where 0= no affect of drug 

9= Stioned 

.. 



---- .. - ._._-------------,-------_ .. _-... _--_._----------_. ___ -.a.-. __ .• _~... • __ . 

.--.. r- .,,--...,. 

Code # Sex Age County of Etonic Evidence of 9 ;~~c Acc. Other BA ITime of Time Lapse County AY Em FST 
Incident Origin MJ Use ng ml Drugs Incident 1 S of Residence 

I 

I 
8: 
e+-
ll.> 
() 

[ 
(l) 

g. 
~ 8 . 
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102. 

Final Report - Applications Project 

SUBJECT: GC/MS Analysis of t::.. 9 Tetrahydrocannabinol (6. 9-THC) in Human Serum. 

A modified analytical procedure from the National Institute on Drug Abuse was 

employed to analyze human serum for unknown levels of .c. 9-THC. The procedure 

involved the addition of tri-deuterated c:::,. 9-THC internal standard to the serum, 

partitioning with hexane, separation and purification by gas chromatography, and 

observation of the relative abundance of electron impact fragmentation ions of 

~ 9-THC and its deuterated anslogue. Quantitation capabilities range from 4 ng 

to 200 ng A9-THC per ml. of serum when mass fragmentography is used. Mass frag­

mentography is a technique by which a single positive ion, resulting from the 

fragmentation of a molecule, is monitored. The use of this method allows greater 

sensitivity and facilitates the interpretation of data. 

Standards of A 9-THC in EtOH employed for analysis as received from NIDA required 

an assay of concentration and preparation at several concentration levels. For 

this purpose, a solid standard, androst-4-ene-3, l7-dione, was placed in solu­

tion at 0.1 mg/ml, 0.2 mg/ml, 0.4 mg/ml and injected on GC/FID. The peak areas 

were integrated on GC/Fm and a standard curve derived. b. 9-THC and A 9-THC­

ll-d
3 

(deuterated) were made up at approximately 0.2 mg/ml levels. The peak 

areas for these were then compared with the standard curve and recorded. (Graph I) 

Standard E = 4 9-THC stock solution = 0.21 mg/ml 

Standard H = ~9-THC-ll-d3 stock solution = 0.19 mg/ml 

standard solutions were made up in the following manner: 

6. 9-THC 

standard F = 240 ul standard E in 10 ml EtoH = 5.0 ng/ul 

Standard G = 400 ul standard F in 10 ml EtOH = ng/ul 

6. 9-THC-ll-d:3 

standard I = 263 ul standard H in 10 ml EtOH = 5.0 ng/ul 

Standards F, G, and I were made up monthly from the original stock solutions E & H. 

Standards F and I were subject to mass spectral analysis to determine their 

isotopic purity. For standard F (5 ng/ul~ 9-THC), 2 ul was injected into the 

mnsn spectrometer while monitoring m/e 258, 261 in the mass fragmentography mode. 
A response was observed at 258 with 1% response at 261, showing the 6. 9-THC to 

be adequately pure for this study. 
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standard I was analyzed in a similar manner. A major response was observed at 

261, with a corresponding response at 25S at 8% of mle 261. (see Figure 1). 

The resultant impurity for the 6. 9-THC-ll-d
3 

was expected, due to deuteration of 

the l::. 9-THC being <.100%. This causes little problem in sample analysis Binee 

a correction factor may be applied. A correction factor of O. OS tV'as therefore 

devised for sample analysi.s. (see Graph II) 

Several groups of ions for mass frag monitoring were studied and the optimum 

group chosen. The NIDA procedure utilizes ions mle 314 and 317 for .6-.. 9-THC-d-o 
and A 9-THC-d3 respectively. These were de'!:,ermined unsuitable, as mass spectra 

generated during this study revealed 314, 317 were not major ions as the mass 

data for the NIDA procedure had indicated. (see Figures 32, 33) This can be a 

typical difference between mass spectrometers, due to hardware and equipment 

set-up parameters. 

Ions with mle values 258 and 261 were used for the following reasons: 

1) adequate abundance for sensitivity requirements 

2) specificity 

3) lens interference from blood decomposition components carried over 

in~o extract 

4) much easier' resolution adjustment with FC-43 ion 264. (ms calibration 

standard) 

Quantitation of the spiked serum samples appears reliable from the data, g~V1ng , 
rise to the standard curve used to analyze unknown serum samples (Graph 2). 

The modified analytical procedure appears below. 

Extraction -
1. 1-3 ml serum in 50 ml screw cap silylated centrifuge tube in ice bath. 

2. Spike samples with 5, 10, 25, 50 and 100 ng~ 9-THC-d-a!ml serum and 

50 ng..6. 9-THc-d3/ml serum in ice bath, add 10 ml hexane. 

3. Vortex capped tube in N2 atmosphere for about 45-60 seconds until a 

white gelatinous enulsion forms. 

4. Centrifuge capped tubes at 3000 RPM for 15 to 20 minutes. Hexane 

should be clear, with white translucent interface be·tween serum and 

hexane layer. 

5. ?lpet off hexane layer and re-extract two more times. 

6. Combine hexane extracts in silylated 200 mm x 12 mm culture tube and 

evaporate at room temperature under N2 flow. 

10.3. 

-
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7. Take 0.25 m1. remaining residue and transfer quantitatively to 0.3 m1. 

silylated reactivials. (Pierce Ohemical 00.) 

8. Evaporate residue under N2 flow, make up residue in 30 ul hexane and 

cap under N2 atmosphere. 

9. store e'lCbracts at 0°0 in dark. 

104. 

Mass spectrometer parameters for plasma analysis of 6 9-THO 

GC 

MS 

5 ft. x 2 mm ID glass column 

2% SP2250 Ohromosorb WHP lOO/l20 mesh 

220°0 - 270°0 at lOa/min. 

flow rate @ 20 ml/min. 

injector @ 250°0 

separator @ 260°0 

258, 261 m/e ions monitored 
Preamp sensitivity 10-8 

emiss current 0.50 rna. 

colI current 0.43 rna. (80-90%) 

ion vol current 0.06 (10-20%) 

electron energy 70 eVe 

electron multiplier 2100V 

lens volts) 

extr volts) 

ion energy) 

resulution) 

scan time 2 seconds 

optimized for FG-43 m/e 264 

A 9-THO is observed at approximately 157th scan for both A9-THO-d and 
° ~9-THO-d3' Above conditions yielded an absolute detection limit of 0.1-

0.2 ng A9-THO. 
Peak areas utilized for quantitatj.on are arrived at by the following means. 

Situation 1. For example, see chart ss-l-l (Figure 2). Where the background 
level i:; reasonably linear, regardless of slope, a span of 11 scans before and 
after the peak of interest are entered into GO area function. The center three 

scans are then entered for the peak representing do or d
3 

and the peak area is 

obtained for quantitation. 
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Situation 2. For example, see chart ss-3A3 (Figure 14). Where background 

exhibits a peak prior to or after ~y of the 2 peaks of interest, a span of 4 

to 6 scans immediately before and after are used to determine background. The 

peak area is entered in the usual manner (center 3 scans) to obtain the net peak 

areas. (peak area minus background). 

Situation 3. For example, see chart ss-3A2 (Figure 13). Where the back­
ground is not linear, the left and right scans to determine background are 

entered immediately next to the peak. Four scans are used for the background. 
Peak area is entered in the usual manner, to obtain the net peak area. 

A ratio of intensities for ions 258, 261 was taken to obtain an uncorrected value 

of do: d
3 

D.. 9-THC. A minimum of two injections per sample should be performed to 

obtain average ratios. The 0.08 correction factor must be applied to the average 

ratios. As the abundance of 258 increases, due to increased concentration of 

the~ 9-THC-do' the S% abundance donated by the d3 species exhibits less deter­

minant error. 

In Table I, 7 injections were conducted with sample ss-l. These were attempts 

to judge Ghe accuracy of the spectrometer at the 5 ng/rnl level. Accuracy was 

improved by conducting replicate 3 ul injections. 

The corrected standard curve is linear over the range of analysis. Detection 

limits are adequately below the 5 ng/rnl quantitated for b. 9-THC-d in this series o 
of analyses. (See Graph II) 

Figures 1-17 display the data used to tabulate Graph 2, and Table I. 

Following the successful analyses for the spiked serum samples, ten unknown 

samples were received for analysis of 1:::. 9-THC in serum and were analyzed by 

ac/MS in the maImer previouslY discussed. Concurrently, three-blank serum 

105. 

samples were spiked at 5, 10, and 20 ng 6 9-THC/rnl serum to update the standard 

curve. One of the ten samples, 0070, was not analyzed due to insuffici.ent quantity 

« 1 ml). Each sample was also spiked with 50 ng/rnl 69-THC-ll-d3 (m/e 261). 

It is unknown why the internal standard did not extract as expected, a:s insuf­

ficient sample remained to conduct a re-extraction. Results of analysis appear 

in Table II and Figures 18-30. -
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The analytical procedure discussed in this presentation allows for the identi­

fication and quantitation of b. 9-THC in human serum. The procedure is rather 

straightforward if certain criteria are strictly maintained. 

1) TIle working standards should be made up monthly and stored under 

N2 at vOC in the dark. 

2) Samples should be maintained cold during extraction and also kept 

under nitrogen. 

3) Whi.Le concentrating the extracts, it is important to keep them under 

106. 

N2 atmosphere and not allow them to go dry. Optimum absolute detection 

limits for the mass spectrometer are approximately 0.2 ng A.9-THC and 

A. 9-THC-II-d3. 

The procedure is fairly rapid in its implementation. For the 9 unknown samples 

and the 3 standards: set-up required, 4 hours; extraction, 4.5; concentration of 

residues, 8; residue analysis/mass spectrometer set-up, 5; and data output and 

quantitation results, 5. 

Use of more suitable equipment for the extraction and concentration steps would 

decrease the time involved in the analysis, especially during residue concen­

tration. 

Initial analyses were conducted on hemolyzed human blood received by ISB labora­

tories for blood alcohol analysis. Limited results, due to interfering blood 

decomposition products, were obtained. Analysis of these samples below 20 ng/ml 

was not possible with the procedure utilized. 

Possible cleanup procedures may allow reliable analysis below the 20 ng level. 

Initially, it was felt the 6 9-THC was decomposing at some point during extraction. 

Efforts were focused on keeping the extractions under continuous N2 atmosphere. 

Another area of concern dealt with the m/e values monitored by the mass spectro­

meter. As previously discussed, another group of ions were used that gave better 

enhancement of the signal. 

Future work might include the use of a chromatography cleanup procedure by gel 

filtration. Selective removal of lipid and steroid components from the extracts 

might be accomplished. 
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Graph II 
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5-19-7$ SPIKED SERUM ANALYSIS Table I 

-
.... " .. ",-"-~a,. ~ ... ~ .. '" ._ ..... 

II C1'J ! ~ J 
Ql 

-"] 
$ ,go 0 / 

o G ~ 
~ <.I #1 ::1 

ti 0 / o!/ ~ ~ t.7 ti g 
5 ng/rnl File <.I 

§ ..... _ .. .. _ .. __ .. _- .... _-_ .... __ .-.... . --_." ..... - ..... .. 

1 u1 inj s9-1-1 261 1157 0.15 

" 9$-1-2 544 2935 0.11 0.14 

" 99-1-3 473 196$ 0.16 

3 u1 inj 99-1-4 14.37 7047 0.12 

" 99-1-5 2127 10606 0.12 0.12 

" 99-1-6 29'77 13977 0.13 

" 99-1-7 4633 23782 0.11 

10 ng/ml 

1 u1 inj 99-2-1 437 1299 0.26 

" 99-2-2 547 1650 0.25 0.25 -" 99-2-3 880 2659 0.25 

25 ng/rnl 
I 
I 

1 ul inj 99-3A1 i 3010 4657 0.57 I 

I 
" s9-3A2 I 4156 6281 0.5$ 0.56 

I 

" s9-3A3 I 3747 6050 0.54 , 
I 

50 ng/rriJ. I 
1 ul inj 99-4-1 6$23 5534 1.15 1.14 

" 99-4-2 6496 5391 1.13 

25 ng/rnl i 
r 
I 

1 ul inj 99-301 2$48 I 
r 

3548 0.72 
i ~ 

I 

I 
I 

I 
I 
I 

......... 
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Serum Sample Analysis - 9-THC 

Samples received JUly 13, 1978 

Samples analyzed August 18, 1978 

Spiked serum (h..lown) 

8-1 

8-2 

8-2 

Unknown serum 

ooor 
0001 

0002 

0012 

0016 

0070 

0078 

0080 

0088 

0197 

* No response at m/e 258 or m/e 261 

** Inadequate sample for extraction 

0.12 

0.22 

0.48 

0.12 

0.31 

Not Determined * 
0.23 

0.05 

Not Determined ** 
0.52 

0.07 

0.03 

Not Determined * 

Tab1b II 

ngjm16. 9-THC 

5 
10 

20 

l.J. 

12.5 

9 

3 

23 

3 

3 

110. 



Table III 111. 

Quality Control Validation Samples 

The radioimmunoassay and the gas chromatography/mass spectrometry analyses 
were run separately. The serum samples were prepared independently of both pro­
grams and the analytical results from the respective techniques were released to 
personnel in both programs only after all results were received. There appears 
to be good correspondence between the two methods of analyses. 

Sam;ele Code GCblS Results RIA Results 

0000 4 ng/ml Ong/ml 

0001 12.5 13 
0002 Not Determined * 0 

0012 9 15 
0016 3 0 

0070 Not Determined ** 0 

0078 23 26 

0080 :3 0 

0008 3 0 

0197 Not Determined * 30 

* No response at m/e 258 or m/e 261 

** J;nadequate sample for extraction 

Sam;ele Treatment 

Samples 0000 through 0016 were submitted to RIA on May 9, 1978; samples 
0070 through 0088 were submitted on May 23, 1978; and sample 0197 was submitted on 
May 30, 1978. Results for all samples were reported from the RIA lab on JUly 10, 
1978. 

All samples were submitted to GC/MS on JUly 13, 1978, analyzed on August 18, 
1978 and results reported on August 22, 1978. 

Samples submitted to GC/MS were kept frozen until being submitted. Samples 
0000 through 0016 "lere sent frozen to the RIA lab and packed in blue ice. Samples 
0070 through 0088 were sent to the RIA lab in blue ice but had not been previously 
frozen. Sample 0197 had beep previously frozen but was sent to the RIA lab packed 
in blue ice after it had begun to defrost. 
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261 

258 

I 
100 200 

( 

AREA -

AREA -

FILE :THC-4 
TIT! E: 5.0 fiG Il3 Irkl, 052278 
t'1AS~;; RAt~I:;E : .:'258,261/ 
IUTEG. TH1E: t·1, Cl 
SECmms: PER SCAU : 2 
THRESHOLD: 1 
MAX. RUH TIME:20 
HiS:T. RAU6E SETTHI6: E 

5275 BKG. -

405 BKG. -

27288 SIZE? 

8024 SIZE? 

( 
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5 NG/MLp 3/3B INJp B52278 

FILE SS-1-5p ATT 4 

261 

258 

~ 
i 1I1I1 JI JI [' flTffllll'll fllllll'l' II "I'I'IIIl! IJ 'I 

lOc) 200 

) l-
I 

AREA -

AREA -

FILE :SS-1-5 
TITLE:5 ti6/t-1L, 3/30 IUJ, 052278 
t·1AS:S RAn6E : (258, 26 i) 
ItiTE6. TIt-1E:t-1,Cl 
SEcmms PER SCAU : 2 
THRESHOLD: 1 
t·1AX. RUU TH1E: 20 
lUST. RAti6E SETTHi6: E 

10606 BKG.- 2;~nl=. SiZE-

2127 B~:);. _ 7104 SIZE-

.00 

.00 

) 



· "to 
.-l 
.-l 

L'-

b() 
·rl ::... 

( 
~ 

5 NG/ML? 3/3e INJp eS22?8 ( 

~~: ~ SS / 6 ~,- A 
I 1 LL. - 1 - p ,"""":;. L:. 

261 

AREA -

258 AREA -

ice 2eo 

.. 

FILE :SS-1-6 
TITLE: 5 tiG/t-1L, 3/:30 au, 052278 
t-lAS:S: RAH6E : (258, 261) 
InTEG. TH1E:t·1,C1 
SEcmms PER SCAri : 2 
THRESHOLD: 1 
t·1AX. RUti TH1E: 20 
HIST. RAH6E SETT Hi6: E 

13977 111(6. - :-;h7~:-; ~iZE-

2977 Bt<6. - 16825 SIZE-

( 

.00 

.00 
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5 NG/ML? 3130 INJ. 052278 
FILE 33-1-7, ATT 4 

261 

~ 
I 258 

II fTTTTTTrrmrr~TTTTrp1rrrr'I'I'I'I'I'I'1 

100 200 

) 
.. 

AREA -

.ftP.EA -

FILE :SS-1-7 
TITLE: 5 t~G/r·1L, 3/30 HU, 052278 
t.1ASS P.At~GE : (258,261::-
IHTE6. TIHE:M,C1 
SEcotmS PER SCAU : 2 
THRESHOLD: 1 
t·1AX. RUti TIME: 20 
It~ST. FRUGE SET I n.6: E 

23782 IIKG. - 4~.)c i CI s: I ZE - .00 

4633 IIKG.- 10461 SIZE- .00 

) ) 
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a-

bC 
.r-{ 
r.:.. 

( " 

10 SG/ML. .' I":<-?r -"'.! ~r:- ~ Q7P. 
..L oV,-" _.\ __ ., 001,-, '-" 

-T: c ~S n I ~-- ~ 
;- - LL- -.J •• - c... - 1 l' ~ ~ • 

261 

258 

1"~'IIIP'III'11 
100 20(1 

( 

AREA -

AREA -

( 

FILE : :5::5:-2-1 
TITLE: 10 rH:;/t·1L, 1/:30 ItLl, 051978 
r·1AS:S: P-Ar~GE : (258, 2€.1) 
I~TE6. TIHE:H,C1. 
sEcorms PER SCAn : 2 
THRES:H.DlD: 1. 
t·1A><. RUt~ T I t·1E: 2 (I 
I~ST. P-A~6E SETTI~6:E 

1299 BK6.-

437 BI-~6. -

8413 :~IZE? 

2684 SIZE? 



.. ~ 
r-I • 
N bO 
r-I ~ 

10 NG/MLp 1/3~ INJp 051978 
FILE SS-2-27 ATT 3 

261 

258 

\,,~"""""'" 100 2fjO 

) 
w 

A~FA 1650 

A~EA 547 

) 

FILE :SS-2-2 
TITLE: 10 "6/ML~ 1/30 I"J, 051978 
t·1ASS RAt~6E : <'258 ~ 261;:' 
niTEG. TH1E:,.1, Cl 
SECmmS PER SCAr~ : 2 
TH~ESHDLD:l 
t·1AX. RUt~ T H1E: 20 
lUST. RAti6E SETTIti6: E 

BK6. - 13438 SIZE == 

BK6. ;"::447 SiZE == 

.00 

.00 

) 
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25 NG/MLl' 1/3cr INJI' 051978 
FILE SS-3All' ATT 3 

261 

258 

loe 20e 

• 

AREA -

FlREA -

) 

FILE :SS-3A1 
TITLE: 25 ti6/f·1L, 1/30 IU.J, 051978 
t·1AgS RAH6E : (258, 261} 
HiTE6. TIt-1E:t'-h C1 
SECmmS PER SCAli : 2 
THRESHOLD: 1 
t·1AX. RUU TIME: 20 
HiST. RAti6E SETTiti6: E 

4657 BK6.- 14535 SIZE-

301 (I BJ.:·G.- 3793 SIZE-

00 

00 
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fig. 13 
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25 NG/ML? 1130 INJp 051978 
FILE SS-3A3p ATT 3 

261 

258 

IBB 2[j() 

., 

AREA -

AREA :: 

) 

FILE :SS-3A3 
TITLE:25 ~G/ML, 1/30 I~J, 051978 
t·1ASS P.At~6E : (258,261) 
I~TE6. TIME:M,Cl 
SECmmS PER SCAti : 2 
THRESHOLD: 1 
t·1AX. RUfi TH1E: 20 
rr~ST. RAH6E SETT Bi6: E 

6050 BK6. - 16992 ~~IZE-

3747 BK6. - 4404 SIZE-

• Of! 

.00 

) 
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~T ~~-~~~ R-~ ~ 
• ~ __ <oJ'J ""-,i..J~ ~. : ~ 

261 

ARER ;;.;: 

258 
AREA == 

iee 255 

FILE :S~~-:3Bi 
TITLE:25 ~G/ML, 1/30 I~J, (CORYAC~. 051978 
t-1ASS RAt~6E : .:258,261) 
I~TEG. TIME:M.C1 
SECmmS PER SCAt~ : 2 
THRESHOLD: 1 
t·1AX. RUB Tlt·1E: 20 
I~ST. PA~GE SETTI~6:E 

3548 B"~G. -

2848 BJ.:"6. 

19330 SIZE == 

5777 SIZE == 

.00 

.00 
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55 NG/MLp 1135 INJ. 551978 
FILE SS-4-1p ATT 3 

261 

258 

155 2[jO 

AF<'EA ::: 

AREA -

) 

FILE :SS-4-i 
TITLE:50 tiG/t-1L, 1/30 HiJ, 051978 
HASS RAti6E : (258,261) 
INTEG. TH1E:t-hCl 
SEcmms PER SCAli : 2 
THRESHOLD: 1 
t·lRX. RUti Trt-1E: 20 
lUST. RAtiGE SETT Hi6: E 

5534 BKG. - 17072 SIZE-

6823 BKG.::: 4384 grZE == 

.00 

.00 

) 
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65 NG/MLp 1/30 INJp 561978 
CT- c SS-A-2 PTT ~ I _LL _ P _, __ .... 

261 

258 

15et 255 

( 

AREA == 

AREA -

FILE :SS-4-2 
TITLE:SO ~G/ML, 1/30 I~J, 051978 
t-1AS:S RAt~6E : {258, 261:; 
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itt~T. RAH6E SETT Itf6: E 

5391 :8K6.- cUl8l SiZE-

6496 IlK6. - 4659 SIZE-

( 

.00 

.00 



D9-THC-DO, 10 NG, 082178 
rHC-l, Art 1 

9 

~ (0 
N r-I r-l 

Il() 
oM 
r.x. 

261 

258 

~ 

. ')0 2LlLl 

) - -, -- -- - ..... ) 
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TITLE:D9-THC-DO, 10 HG, 082178 
t-1ASS RAt~6E : \:258,261:> 
HHE6. TIME: r-1, Cl 
SEcmms PER SCAti : 2 
THRESHOLD: 1 
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lUST. RAHGE SETiit~G: E 
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TITLE: umam"'lt~ riO, 0001, 3 UL, 082178 
t·1A:~:::::: p.Ar~6F : ·:·258,261::' 
ItHF6. T It-1E :t,.1o C 1 
sEcorms: PER :SCAN : 2 
THRESHOLD; 1 
t·1AX. RLlt~ T I t·1E; 20 
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TiTLE: umaml,lr~ DO, 0002, 3 IJL, 082178 
t·1ASS RAf-l6E : {258,261) 
HHE6. TH1E: t·h Cl 
SECO~DS PER SCA~ :2 
THRESHDLD:1 
t·1AX. RUN T H1E: 20 
INST. RA~6E SETTI~G:E 
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MASS RA~6E : {25A,261) 
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THRESHOLD: 1 
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