
O!,---______________ ~ National Criminal Justice Reference Service 

, , 
i 

• I 

t , 
~ 

.~ 

;( 
t ., I ;. r 

nCJrs 
This microfiche was produced from documents received for 
inclusion in the NCJRS data base. Since NCJRS cannot exercise 
control over the physical condition of the documents submitted, 
the individual frame quality will vary. The resolution chart on 
this frame may be used to evaluate the document quality. 

111111.0 

1IIIlg 
IIIII~ IIIII~ 11111,·6 

MICROCOPY RESOLUTION TEST CHA'RT 
NATIONAL BUREAU Of STANDARDS-1963_A 

Microfilming procedures us~d to create this fiche comply with 
the standards set forth in 41CFR 101-11.504. 

Points of view or opinions stated in this document are 
those of the author(s) and do not represent the official 
position or policies of the U. S. Depatiment of Justice. 

National Institute of Justice 
United States Department of Justic'e 
Washington, D. C. 20531 

4-23-82 
, . ,. 

U.S. Department of Justice 
National Institute of Justice 

This document has been reproduced exactly as received from the 
person or organization originating It. Points of view or opinions stated 
in this document are those c·r the authors and do not necessarily 
represent the official position or policies of the National Institute of 
Justice. 

Permission to reproduce this G'ifl),ri!jllled material has been 
granted by 

Public Domain I LEAA 

to the Na:Jonal Criminal Justice Reference Service (NCJRS). 

FUrther reprOl'\uction outside of the NCJRS system requires permis
sion of the ~.t owner. 

MIDWEST RESEARCH INSTITUTE 

SYSTEMS ANALYSIS OF CRIMINAL/STICS OPERATIONS 

FINAL REPORT 
30 June 1969 - 28 June 1970 

Grant N 1-044 

MRI Project No. 3333-D 

For 

u. S. Department of Just i ce 
Law Enforcement Assistance Administration 

Washington, D. C. 20530 

..-"'- . 

tt:l::,t:A,HCH INSTITUTE 425 VOLKER BOULEVARD, KANSAS CITY,' MISSOURI 64110 • AREA 816 561-0202 

o 

, 

If you have issues viewing or accessing this file contact us at NCJRS.gov.



I 

I 
I 
I 

··u· 
.. j 

l 

SYSTEMS ANALYSIS OF CRIMINALISTICS OPERATIONS 

by 

Wal te-r: R .. B~nson 
John E. Stacy, Jr. 
Michael L. Worley 

FINAL REroRT 
30 June 1969 - 28 June 1970 

/ 
Grant NI-044 

MRI<Project No. 3333-D 

For 

U. S. Department of Justice 
Law-EnfoTc<ement Assistance A&n:inistration 

Washington, D. C. 20530 

.. '-" 

AREA 816 561-0202 

" '. 

~I 

.1 
I . I 

',;:, I 
I 
I 
~I 

. I 
I 
I 
I 
I ;, . 

I 
I 
,II 

I 

PREFACE 

This is the Final Report of the analyses, results, and conc~usions 
developed in a year-long study of criminalistics operations conducted by 
Midwest Research Institute. 

The study was funded by the U. S. Department of Justice, Law. 
Enforcement Assistance Administration, under Grant NI-044, for- the National 
Institute of Law :Enforcement and Criminal Justice. The goal of the study 
was to perform a comprehensive systems analYSis of the crime laboratory in 
law enforcement and criminal justice. Emphasis was placed on quantifying 
the kl10wledge of present experts in criminalistics so as to allow a struc
tured approach to both enhance and mUltiply this expertise to the benefit 
of all areas of the country. The primary aim of the study was to recommend 
systems of criminalistics operations that Would meet cost/benefit criteria 
while serving the needs of local communities, regional areas, and the nation. 

The Midwest Research Institute staff performing the study were 
. Walter R. Benson, John E. Stacy, Jr., and Michael L. Worley. Gaylord Atkinson, 

Duane Dieckman, and Robert Fleisher made special contributions in their 
particular fields. Joseph D. Nicol, Professor of Criminal Justice Admin
istration, University of Illinois,was a speCial consultant in the field 
of criminalistics and ~~tively partiCipated in all phases of the study. 

We wish to express. our sincer.e appreciation for the cooperation 
and support we received from many agencies from across the nation. Many 
chi~fs of police and state planning agencies responded to our initial inquiries 
concerning crime laboratories in their,cities and states. 

In particular, we· are indebted to the criminalists of our working 
group for their Counsel, their attendance at our conference in Chicago, 
and other activities as reflected in this report. The results of this study 
and the conclusions drawn from these results, although influenced by our 
associations with these experts, do not necessarily represent either the 
opinion of an individual member or the group consensus . 

J. D. Chastain 
SCientific Director, Laboratories 
Texas Department of Public Safety 
Austin,Texas 

James E.} Halligan} Jr., Director 
Crime Laboratory Bureau 
State of Florida Department 

of' Law Enforcement 
Tallahassee, Florida 
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Professor Brian Parker 
School of Criminology 
University of California 
Berkeley, California 

Lowell Bradford} Di~'ector 
Santa Clara County Laboratory 

of Criminalistics 
San Jose, California 
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Professor Duayne J. Dillon 
Administration of Criminal Justice 
University of Illinois 
Chicago, Illinois 

D. M. Lucas, Director 
The Centre of Forensic Sciences 
Department of Attorney General 
Toronto, Ontario, Canada 

Lloyd M. Shupe, Supervisor 
Columbus Police Department 
Crime Laboratory 
Columbus, Ohio 

Dr. Charles Kingston, Professor of Criminalistics, John Jay College 
of Criminal Justice, The City University of New York, was particularly helpful, 
both by his participation in our working group meeting in Chicago and con
ferences in Kansas City. 

In addition t6the crime laboratories associat'ed with our working 
group members, we visited a number of other crime laboratories and. wish to 
express appreciation to the followine; hosts: 

. ..... 

Capt. Fred McDaniel, Commander 
Police Crime Laboratory 
Kansas City, Missouri 

James Conlisk, Superinte.nde:rl-t. 
of Police 

Chicago Police Depart~~nt 
Crime Lahoratory 

Chicago, Illinois 

Capt. Don A. Martin, Commander 
Scientific Investigation 

Division 
Los Angeles Police Department 
Los Angeles, California 

Dr. Briggs White 
Federal Bureau of Investigation 

Laboratory 
Washington, D. C. 
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Gary D. McAlvey, Superintendent 
Bureau of Identification 
State of Illinois 
Joliet, Illinois 

Lt. Manuel Boyes, Director 
Crime Detection Laboratory 
Department of State Police 
Portland, Oregon 

Chief Charles Zmuda 
Dade County Crim.:t;:.Laboratory 
Miami, Florida 

Andrew Principe, Executive Director 
Northern Illinois Police Crime 

Laboratory 
Highland Park, Illinois 
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I. INTRODUCTION 

The role of science and technology in crim.inal justice has been 
addressed in some detail in the Task Force Report of' the President's 
commiss~on on Law Enforcement and Administration of Justice, published in 

,1967. 17 The 'introductory paragraph of that report lucidly sets the stage 
for the important work of the Commission: 

ROLE OF SCIENCE AND TECHNOLOGY IN CEIMINAL JUSTICE 

"T4e natuxal sciences and technology have long helped 
the police to solve spec'if'ic crimes. Scientists and 
engineers have had very little impact, however, on 
the overall operations of the criminal justice system 
and its principal components: police, couxts, and 
corrections. More than 200,000 scientists and engi~eers 
have applied themselves to solving military problems 
and hundreds of thousands more to innovation in other 
areas of modern life, but only a handful E'.,t"e working 
to control the crimes that injure or frighten millions 
of Americans each year. Yet, the two communities 
have much to offer each other: science and technology 
is ~ valuable source of knowledge and techniques for 
combating crime; the criminal jus+,ice system represents 
a vast area 'of challenging problems." 

Approximitely one-half page of the 228 pages of the Commission's 
Report is devoted to the subject of criminalistics operations as a paragraph 
in the section entitled, "Improving Apprehension Capabilities. II It is 
quoted in part below: 

ANALYSIS OF PHYSICAL EVIDENCE IN CRIME LABORATORIES 

"The crime laboratory has been the oldest and strongest 
link between science and technology and crimina} justice. 
Because of this, tradition, and because the best labora
tories; such as the FBI's, are well advanced, the Science 
and Technology Task Force did not devote major attention 
to criminalistics. There are some excellent laboratories 
in key locations around the country. However, the great 
majority of police department laboratories have only 
minimal equipment and lack highly skilled personnel." 
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This viewpoint is not surpr1s1ngand sums up the general impres
sion of crime laboratories. However, there are fewer than ten laboratories 
in the United states that can be called "full-service crime laboratories" 
(see Appendix 7) although the number of laboratories which engage in some 
aspect of forensic science is slightly more than 100. The effect of crimi
rialistics on the criminal justice system was estimated by Borkenstei!~7 as 
no more than 2 percent of reported cases finding their way to the crime lab
oratory. The impact of the laboratory on crime seems to be somewhat limited. 

The crime laboratory concept enjoys a fine reputation, if not awe, 
by both the public in general and law enforcement officials in particular. 
Few persons are ~able to recall reading of at least one heinous crime in 
which the crime laboratory provided the "absolute proof" of the guilt of 
the accused. Most crime laboratories have a display case or pictoral pre
sentation of their past successes. Some conduct guided tours for visitors. 
The scientific techniques employed in the solution of these cases testify 
to the high degree of scientific competence, ingenuity, and dedication of 
the criminalists involved. Their skills in many instances parallel those 
of universities, research organizations, and industry. However, in too 
many others there is evidence of a failure to keep pace with modern analytical 
developments and the demands of modern criminal justice. The Director of 
the Federal Bureau of Investigation, Mr. J. Edgar Hoover, in response to 
a query from a research organization in conducting a study to determine the 
feasibHity of establishing a local crime laboratory, commented in part: 

". . . . it is noted that the modern crime detection 
laboratory requires a substantial variety of sophis
ticated scientific equipment and a diverse staff of 
highly trained scientific specialists in order to 
derive the maximum benefit from the scientific exami
nation of evidentiary materials. The establishment 
of such facilities and the maintenance of the nec
essary diverse professional staff obviously are eco
nomically feasible only where a substantial, continuing 
volume of evidence is involved, a condition which may 
not exist in many communities or local law enforcement· 
agencies .. Because of this limitation faced by such 
local agencies, the FBI for many years ha~ made avail
able to all duly authorized law enforcement agencies 
in the United States its own extensive laboratory 
facilities on a cost-free cooperative basis. Moreover, 
if subsequent testimony at the local trial is needed, 
such testimony also is provided.by our laboratory staff, 
again without cost to the requesting agency. As indi
cated, tp;is program is one of long standing and local 
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law enforcement agencies in every state are 
currently availing'themselves of this service.,,15/ 

. In 1968,thefF!I crime laboratory conducted 83,875 examinations 
of physical eVidence

25 
for state and local law enforcement agencies. As

suming a conservative estimate of three examinations per case this would 
equal FBI crime laboratory involvement in a total of 27,965 cases for the 
year. Estimating total national crime from the FBI's trn:l.form CrimeRepOr~/ 
(re~rt~d cr~es for index crimes and modified arrest data for others) as 
25 m11110n, 1t would appear that law enforcement officers are availing them
sel;es of t4e nation's largest crime laboratory in fewer than 0.1 percent of 
the1r c!;l.ses, the FBI's offer of free laboratory service no::withstanding. 

While the fact that the crime laboratory can help' solve crime is 
well known, the application of that knowledge varies considerablY'. In a . 
1966 study qf crime laboratories,25/ 21 labOratories were listed as being 
active in the State of California, while 13 other states had none. ' A de
tailed study of an action plan to reduce crime 'in a metropolitan city of a 
southern state failed to mention a crime laboratory in its 60-page report.' 
The small number of examinations requested by the state of the FBI labora-

·tory (i89 for 1968) is a further indication of the relatively neglected role 
of the crime laboratory in law enforcement efforts in the state. 

other states and municipalities ignore the crime laboratory by 
benign neglect. A book on crime laboratory techniques, written in 1949,~ 
contains illustrations of a "mOdern crime laboratory." That same eqUipment 
and surroundings are virtually unchanged in that same laboratory today which 
now h~s fewer criminalists, is involved in a smaller percentage of reported 
cases, and whose budget is, in large part, devoted to photography and finger 
printing for ident,tfication purposes. 'A study of crime laboratory expendi
tures in 1961 and 1965 was reported by Parker14/ to show that despite infla
tion~ the laboratory costs' per 100,000 population decreased from $3,650 to 
$3,100 in that period. The median value of the dollar expenditure per case 
dropped from $45 in 1961 to $12 in 1965. Thus, while crime and inflation 
have been increaSing at rates greater than the population growth, the rel
ative amounts made available for crime laboratory operatiqns have been de
creaSing. 

, The 1968 Study of ~eeds and the Development of Curricula in the 
Field of Forensic Science26/ surveyed almost all of the crime laboratories 
in the United'States, and documented the vast differences in equipmen~, 
capabilities" and budgetary support among the laboratories sUrveyed. Oper
ating budgets f'or the laboratories were reported as varying from>$l,OOO to 
$987,000. Eleven of the 92 laboratories surveyed had annual budgets exceeding 
$200,000 but 13 were provided less than $10,000. The median budget for the 
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laboratories surveyed was $116,000, The reported average annual caseload 
per full-time examiner varied from a high of 3,000 to a low of 22 cases. 
These wide differences reflect the degree of interest and support which the 
crime laboratory receives from the department or. community it serves. The 
figures can also be construed as one measure of the capabilities of the lab
oratories surveyed. It is also interestil~ to note that over half of the 
crime laboratories surveyed have been in existence more than 20 years, with 
two having been established at the turn of the,century, and only five have been 
in existence less than 10 years. 

The mystique that surrounds the crime laboratory can be attributed 
in part to the publicity given to the outstanding successes of criminalists 
in cases attracting public conce~n and interest and also to the efforts of 
novelists specializing in crime mystery stories, such as Sir Arthur Conan' 
Doyle's Sherlock Holmes series, the Earl Stanley Gardner novels, and a host 
of others. Criminalistics has often had attributed to it a number of roles 
that are difficult to identify and quantify with available data. It has been 
said that the crime laboratory aids in the detection of crime and the iden
tification of the perpetrator, that it serves as a valuable aid to the pros
ecutor in the reconstruction of a case in court, and in the development of 
proof satisfactory to positive findings by a jury. It has been further sug
gested that the technical facilities serve as a leaven for the elevation of 
the entire departmental performance. Thei::ie attfibutes> plus others that 
might be considered, are difficult to support on the basis of current sta
tistics. 

It was against the' backdrop of the apparent contradictions among 
the many viewpoints evidenced that this study was conducted. Contradictions 
not so much by outspOken supporters or critics of the crime laboratory, but 
more importantly by the benign neglect in the form of meager budgetary 
support or insignificant use of the established crime laboratory facilities 
which implicitly contradicts the image of the laboratory's fight against 
crime and indicates that the "oldest and strongest link between law enforcement 
and science and tech1,1010gy" is indeed weak. 

The study was conceived and the study plan was based on the 
premise that criminalistics is an important SUb-system of the overall crim
inal justice system and, that little was known quantitatively about crimi
nalistics operations. The goal was to perform a systems analysis of the 
role that criminalistics plays in the criminal justice system and to define 
factors that influence size and location of criminalistics operations. The 
scope was limited by the assumption that criminalistics plays a valuable role 
in the justice system. Therefore, no attempt is made to measure its ef;fective
ness. 
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A basic hypothesis of the study was that each type of crime 
yielded a distribution of specific evidence items and that a specific range 
of tests were performed on e~~h category of evidence. It was further as
sumed that laboratory staffing and eqUipment could be determined by starting 
with the level and type of crime in the area to be serve'd and using a labo
ratory plaruling model to define the approximate requirements. 

Another goal of the study was to ascertain if reasonable estimates 
could be made of the national rlemand for criminalistics and to investigate 
the influence of laboratory location upon that demand. 

The latter goal included the development of a laboratory location 
model to measure the relative effectiveness of alternatives for satisfying 
the nation's demand for criminalistics. One original concept was an echelon 
approach with many strategically placed lower level laboratories augmented 
by regional labor-atories having sophisticated equipment and superior tech
nical capability. 

The plan of study is shown in Figure 1. 

With this background in mind the following sections present the 
highlights of the study methodology. 
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Figure 1 - Study :Plan Flow Chart, JlA Systems Analysis of' 
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II. SUMMARY AND CONCLUSIONS 

If nothing else, this study, a systems analysis of criminalistics 
operations, has revealed and documented that a "system" of crilne labora
tories does not exist. While many criminalists exchange technical informa
tion concerning laboratory procedures, either through professional societies 
or by personal contact, the relationship of each laboratory with the juris
diction it serves has been so unique so as to preclude the common basis for 
exchange of management-type information. Some crime laboratories operating 
in a favorable environment of strong support by law enforcement agencies 
and ready acceptance of expert testimony by the judiciary have elevated 
their laboratories to a place of prominence and importance within that 
particular segment of the law enforcement ~ s'stem. Others have changed 
little since their inception decades ,;.e;o .!:"e:rhaps due to lack of recogni
tion of their capability or lack of support on the part of the jurisdiction 
served, or perhaps due to the criminalist who concentrated on perfecting 
laboratory techniques rather than promoting the application of his avail
able skills. 

The contribution that crilne laboratories have made in protecting 
the innocent and apprehending and convicting the guilty in specific cases 
has been significant, and these notable accomplishments alone justify 
their existence. However, the involvement of the crime laboratory in the 
total body of crime has been so miniscule as to preclude a judgment as to 
the impact of criminalistics on the crilninal justice system . 

If a, single cha~acteristic has pervaded this study, it has been 
the anomaly. For each hypothesis or concept proposed, one could find 
support or contradiction from the meager data available. It is this lack 
of data on a uniform basis which established substantial barriers to a 
systematic an,alysis of crime laboratory operations. The wide variations 
in examiner caseload, distribution of type cases reaching the laboratory, 
laboratory services offered, cases per sworn officer served, and expert 
witness testimony leads one to the conclusion that despite complaints of 
overwork and lack of equipment, a vast potential exists in the crjme lab
oratories currently in existence to provide significantly increased aid 
to law enforcement .. 

1. Improved Crime Scene Search Needed 

Clearly, if the crime laboratory is to assume its proper role 
of increasing technical support capability for the law enforcement officer, 
there must be an attendant increase in physical clue material input from 
the scenes of crimes. While all law enforcement officers should receive 
training in the preservation of the crime scene, and the identification 
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and collection of significant physical clue material, skilled and supervised 
personnel attached to a laboratory with a primary responsibility for the 
collection and preservation of evidence appear to offer the greatest 
potential. 

examiners. 

Few places in the United states have effective mobile units or 
evidence technician systems. Even where evidence technicians exist, the 
management of crime scenes is far from adequate due to a lack of atten
tion to physical evidence by street superv~s~on. In the final analysis, 
the laboratory is only as effective as the quality of its input material. 

2. Laboratory Response Must Match Demand 

The laboratory has a hand in influencing the amount of material 
that it re ce i ves . A negative a tti tude on the part of an examiner, fre
qur.nt inconclusive results or slow response to need will reduce or halt 
input to the laboratory. Since the laboratory does not normally control 
its size or budget, the managing agency must share responsibility f.or the 
level of service -that can be offered. 

3. More Trained Criminalists Are Needed 
, , 

Even the modest goal of three laboratory. cases/year/sworn officer 
would only represent the crime laboratory's involvement in between 3 per
cent and 4 percent of the nation's crime. At an average caseload of 250 
cases/year, this would require almost 4,000 criminalists or a fourfold 
increase over the current number of practitioners. If improved crime 
scene search measures are set in motion, and administ~'ators and command 
staff reinforce and support the effort, existing crime ',;I,:boratories would 
soon be inundated by physical clue material and faced w~Gh critical short
ages of trained laboratory personnel. Improved crime scene search must 
be coupled with attendant increases in laboratol~ capability. Both academic 
and on-the-job training programs are needed" 

t. 

4. Quality of Service Must be Maintained 

There are few sources for training in criminalistics, and thus 
people with no preprofessional training are erltering this field with the 
potential. of endangering the credibility and accuracy of the results of 
laboratory examinations. Quality control measures of both intralaboratory 
and interlaboratory operations are required. Due to staff shortages, too 
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little attention has been given to individual, professional development. 
Short courses, seminars, and formal academic programs at-graduate ievel 
should be encouraged. 

Statutory tests ,(drugs, blood alcohol) reach the laboratory in 
both high percentage and quantity, pushing other evidence examination into 
the background. Many laboratories today become deeply involved in ":platter 
cases" to the point that their heavy workload becomes so well known that 
it serves as a subtle deterrent to the search for physical evidence in more 
serious cases. Again, the whOle justic~ system must accept some responsi
bility for allowing such items to saturate existing capabilities. Drugs 
should no more be allowed to dominate the laboratory than all police 
devoted to traffic. 

One solution can be the development and adoption of automated 
analyses for commonly recurring materials. The second might be to further 
encourage the acceptance of laboratory reports at lower level courts and 
hearings without live testimony. 

6. The Crime Laboratory Should be in the Ma~n Stream of Law Enforce
ment Activity 

Instead of merely being a captive service group, the crime 
laboratory should have a position in and a rapport with the agencies it 
supports. 

The laboratory should be situated in the organization where it 
has some voice in its budget, personnel policies, and other management 
decisions. In organizational structures where the laborator-y reports to 
a nontechnical supervisor, there is often a complete breakdown in ability 
to translate to the budget-making body the exact D:Geds of the laboratory. 
Laboratory budgets are generally inadequat~ and iLl some instances ear
marked funds are siphoned off for other concur~ent departmental needs. 

In addition to involvement in funding deCiSions, the laboratory 
needs to have a strong voice in assessing the amount, type, and quality 
of evidence -that it receives. To have any meaning, ,this critical review 
must be listened to and acted upon by all level§ of c,ommand and supervisory 
staff. 
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7. Crime Laboratories Must be Planned and Integrated into the Criminal 
Justice System 

The development of crime laboratory capabilities must proceed 
hand in·hand with crime scene search and user awareness ,of the.resource. 
The law enforcement investigator, the prosecutor and other members of 
the legal community must be brought into any planning process to assure 
'I~hai the capabilities provided will, in fact, be used. This awareness 
and use cannot occur ,overnight'nor should one' expect a crime laboratory 
to dewilop other than through an orderly phased planning process which 
integrates the laboratory into the total law enforcement system. The 
laboratory planning model developed in this study can provide significant 
assistance in these areas. 

8. Crime ~~oratories Should Be Where the Crime Is 

Every law enforcement officer in the nation should be provided 
with readily available crime laboratory service to the aegree that it is 
economically feasible. 

Under present operational concepts, a laboratory has a very 
limited zone of influence; its share of potential cases drops drastically 
with distance (as documented in this report) ahd is further limited by 
geopolitical boundaries a~ad the degree of rapport between the laboratory 
and the users. 

All high popula~ion density, high crime areas need a crime 
laboratory. New concepts to increase the radius of effectiveness of 
each laboratory must be sought. These concepts could include actual 
changes in operational methods such as: the establishment of a secure 
evidence transit system to bring ph~rsical clue material to a laboratory 
on a scheduled baSiS, use of closed-circuit TV or facsimile transmission 
devices to improve the communications between the laboratory and law' 
enforcement agencies or use of satellite laboratory operations. Another 
approach to increase ~:;he 13phere of influence can be to minimize the effect 
of geopolitical bound;3.ri~B by increasing the number of agencies designated 
to be, served by the laboratory. 

9. A Crime Laboratory Should Serve an Entire Standard Metropolitan 
Statistical Area 

The physical, economic, and social interdependence of the cities 
anq counties which comprise an SMSA also influences the pattern of crime 
in that same area. Transportation systems and communications media transcend 
political b~undaries, but with few exceptions, law enforcement agencies 
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accomplish this only on an ad hoc basis. This is particularly true of 
crime laboratories whose first loyalty and responsibility is to the 
political subdivision which provides the basis for its existence--the 
budget. A crime laboratory with a specific charter to serve an entire 
SMSA and multiple source funding can be responsive to the needs of 
all of the law enforcement departments. Priorities for augmenting exist
ing laboratories or establishing new crime laboratories should be based 
on the SMSA crime laboratory conc~pt, with consideration given to the 
size of the SMSA, crime rate, and number of law enforce~ent officers. 

10. Crime Laboratories Should Maintain and Exchange Management 
Information 

The scientific crime laboratory has been a part of the criminal 
~ustice system for the greater part of this century, and a significant 
exchange of technical information occurs between the practitioners of 
forensic science. However, this year-long study of crime laboratory 
operations, coupled with extensive literature search and conferences with 
outstanding men in the field, revealed a paucity of management informa
tion concerning what crime laboratories do, or more properly, what crime 
laboratories should do. There are few or no data on which to evaluate 
the performance of a crime laboratory. The answer to the question, what 
is the laboratory's contribution to law enforcement, or has it had any 
effect on the crime index, must remain speculative and subjective for 
the present.. The crime laboratory is a valuable resource, and almost 
universally, every crime laboratory dire~tor complains of overwork, in
suffic.;Lent staff, inade'quate facilities, lack of equipment, severe budget
ary limitations, and a large backlog of cases. Few, if any, laboratories 
have operational policies which direct the efforts of this resource toward 
a specific category of crime. Except for those cases where the "heat is 
on" the laboratory largely reacts to the demands placed on it as a result 
of the ease of obtaining certain types of physical evidence. Narcotics 
analyses account for almost half of the numbers of cases handled by some 
laboratories, and the general category of "Illegal Acts" (fraudulent 
documents, driving while intoxicated, possession or use of narcotiCS, 
carrying conc8:l.1ed weapons, etc. ) make' up over three-fourths of the 
caseload in most laboratories. Laboratory cases involving Index Crimes 
are in the minority with some laboratories as low as 10 percent of their 
annual case volume. 

Many laboratories are supervised by technicians who have 
advanced through some sort of laboratory system. While this is desirable 
in the sense that a laboratory supervisor should have extensive tech
nical knowledge, it would also seem advisable to provide supplementary 
training in management techniques in order that the greatest utilization 
of personnel and materials can be achieved. 
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III. CRIMINALISTICS DEMAND PLANNING CONCEPTS 

A. Crime/Evidence/Test Concept 

One of the primary goals of this study has been to develop quanti
tative planning tools with which to struct~e crime laboratories in accor
dance with need. One approach is to determine the relation~hip between ' 
crime and laboratory functions by using a three-dimensional matrix developed 
in two stages.' The first stage in the development of this matrix, is to 
determine the distribution of the occurrence of physical evidence by type 
crime (see Figure 2). For example, an analysis of the physical evidence 
yielded by the crime of murder will determine the frequency of occurrence 
of all of the types of physical evidence which can be produced by this t~pe 
of crime. The number of times that blood, hair, fiber, paint, weapons, etc., 
are sent to the laboratory in connection with this crime is the basis for 
the frequency distribution. Similar distributions can be determined for 
other type crimes. An analysis of these data will reveal the potential of 
physical evidence available for examination by crime laboratories. 

The second stage in the development of the crime/evidence/test 
three-dimensional matrix is the determination. of what labo~atoryfunctions 
are required for the analysis of specific types of physical eviCl.ence. 
Again, frequency distributions f9r, the number of times a particular labo
ratory test or fUnction is called into play can be developed for all 
significant types of physica~ evidence. 

These distributions can then be combined with the distribution 
of physical evidence by type crime to yieldtqe three-dimensional matrix to 
correlate type crime with the probable requirement for crime laboratory 
functions or examinations. 

, Given the expected frequency of occurrence of a tyPe crime for 
any selected area, the probable requirements for a specified crime labora
tory function can be determined. Thus, the entire crime laboratory can be 
structured to meet the expected demand including the relative priorities 
for the various laboratory fUnctions and associated equipment. 

.To be of any value in a national derr~nd analysis, data available 
on a national basis were essential. The most obvious sour~e of such data, 
under the assumption that crime laboratories are needed in some proportion 
to the amount of crime, is the 'Uniform Crime Report (UCR) published by the 
FBI. 

12 

~- .-

., 
\ 

l]~ 

~ 
" , 

il 
U 

, im. 

a 
a 
0 "1 

i 
! 

a 
il :'1 

'1 " 

il 1 
] 

a l 

a 
1 
" 

il '.1 

fi 
0 

I:; '.& .... $''' 

~ 

00 
.!#. 

m ~lt' 

00 

~ 

ill 

ill t, , 

ill ~, : 

ill 
m 

m 
'I 
" 

I 
I 
I 1 • 

E 

IC r-~~---4---~---~ V 1---+_-+---+_-; 
I R 

I 
M 
E 

D 
E ~~---+--~--~ 

'N C r--+--~~~~ 

E 

EVIDENCE TEST 

CRIME CATEGORIES 
AND EXAMP lES' 

Crimes Against PC\'rsons 
Murder 
Other assaults 
Hit and run 

. 
Crimes Against Property 

and Commerce 
Burglary 
Arson 
Fraud 

Illegal Acts 
Weapons 
Narcotics 
Abortion 

" 

Other 

EVIDENCE CATEGORIES 
AND EXAMPLES 

Physiological 
Blood 
Semen 
Other flu ids 
Hair 
Other 

Firearms 

Trace Evidence 
Paint 
Fibers 
Bui Idi n'g materia Is 
Misc. environmental 
Misc. pe~sonal 

Marks and Impressions 

Fragments 

Clothing and Textiles 

Chemical Products 

Explosives 

Documents 

Narcotics and Drugs 

All Other 

TEST CATEGORIES 
AND EXAMPLES 

I. Spatial Properties 
A .Configuration, Macro 
B. Configuration, Micro 
C .2D and 3D impressions 

II. Physical Properties, 
A. Weight, volume, size 
B. Optical properties 

1 .Color comparison, visual 
2.Color determination, instrlJmental 
3. Refractive index 
4. Fluorescence 

C. Thermal properties 
D .Misc. physical 

I". Molecular Properties 
A. Chemical reactivity 
B. Biologica I activity, . 

1 • Spot tests: Enzyme activity 
2., Spot tests: Antibody-Antigen reactions 

C.Molecular spectra 
D. Fractionation 
'E. Molecular mass 
F. Molecular spacing 

IV. Atomic Properties 
A. Atomic spectra' 
B. Nuclear properties 
C. Elemental composition 

V. Survey and Misc. Services. 

Figure 2 - Crime/Evidence-Evidence/Test Relationships 
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Although the UCR is valuable to determine the amount and distri
bution of the seven index crimes, it contains no data concerning actual 
levels of the remaining offenses. As the majority of laboratory worklo'ad 
is generated by non-index crime, other sources of such data were sought. 

It was first determined that the monthly reports from each local 
police department to the FBI for purposes of making the UCR do riot cOl,1tain 
the necessary information on other offenses. Further analysis indicated 
that many of the nation I s police departments do not publish data on all 
crimes beyond the level of that reported to the FBI. Certain ci tfes pubJ,.ish 
summaries of levels of all crime and the arrests for those crimes. An at
tempt was made to correlate the amount of index crime with other cr.ime and 
offenses with arrests, but the results were inconclusive. Attempts to soli
cit crime data from those states cooperating in Project SEARCH or from other 
states failed to yield any useful results. We are forced to conclude that 
the number of'offenses of laboratory interest is not available at national, 
regional, or state levels and is only available for a limited number of 
cities. Figure 3 presents the levels of detail available for all offense 
categories. 

Limited data on the amount and type of evidence yielded by each 
crime (or other event of laboratory interest) was obtained from several 
sources. The first >-Tas a study by Professor Brian ParkerW on the amount 
and category of evidence that could be obtained from various offenses if 
sufficient resources were employed to adequately cover the crime scene. 

The Metropolitan Police Department of the District of Columbia 
was a second source producing results from a one-month survey on the dis
tribution of physical evidence by type of offense and the distribution of 
offenses th~t reached a laboratory (see Appendix 2). 

The 1969 caseload of the Illinois State Laboratory at Joliet was 
analyzed using a computer program developed by MRI. The results of this 
analysis are presented in Appendix 3. 

A similar analysis was performed on detailed records kept by the 
Oregon State Laboratory in Portland for an II-month period. The results 
of this analysis are presented. in Appendix 4. 

These data, however, were insufficient for the complete develop
ment of the necessary frequency distributions for physical evidence by type 
crime, or, the frequency distributions for laboratory tests by category of 
physical evidence. The hypothesis was further plagued by another factor. 
ParkerW concludes that 9 out of every 10 criminal activities results in' 
potential physical objects as a likely laboratory input. In this' same 
study, Parker found an average of three items of physical clue material at 
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Crime or Event o~ Interest 

Murder & Non-negligent Manslaughter 
Forcible Rape 
Robbery 
Aggravated Assault 
Burglary (breaking or enterj.ng) 
~arceny--Theft (greater than $50) 
Auto Theft 

bmnslaughter by Negligence 
Larceny--The~t (Under $50) 
Nop-Aggravated Assault 

Arson 
Forgery & Covnter~eiting 
Fraud 
Thlbezzlement 
Stolen Property 
Vandalism 
Weapons (carrying-possessing) 
other Sex ~fenses 
Narcotic Drug Laws 
Gambling 
Driving Under the Influence 
Beverage Alcohol Violations 

Kidnapping 
Abortion 
Extortion & Threats 
Bombing 
Hit and Run 
Animal Poisoning 
Obscene Literature 
Adulterated Food 
Suicide 
Other Deaths o~ Suspicious Nature 
Conservation Law Violations 

Lowest Level 
of 

C=-l 

Offense futa 

(:..=J Cl 

Highest Level 
of 

Geographic Stratification Geographic Stratification 

Specific Cities by Pop. Group National 

1 1 
Specific Cities by Pop. Group National 

Limited City futa 

Limited City futa 

jI'-J 

Arrest futa 
Lowest Level 

of 
Geographic Stratification 

Population Groups 

1 
Population Groups 

Population Groups 

Population Groups 

Highest Level 
of 

Geographic Stratification 

National 

I 
National 

National 

National 

Figure 3 - Analysis of Crime Data Availability 
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each crime scene visited on a saturation basis. Ignoring the distribution 
of type physical evidence, and considering only the aggregate, the implica
tion of these numbers, when one considers the gross estimate of 25,000,000 
reported crimes per year in the U. S., is that there is vastly more physical 
evidence available to be brought to the laboratory than there are criminal
ists in the entire U. S. trained to examine it. Clearly then, the crime/ 
eVidence/test concept is more sensitive to the ability of law enforcement 
officers to collect physical evidence than it is to the level of crime. 
The lack of detailed data to establish di~tributions and correlations be
~ween crime and labol'atory tests becomes more academic than real for the 
present. 

The study of crime/evidence relationships was not termirrate'd 
even when its use as a national demand strategy was eliminated. These re
lationships were still needed to understand the flow of evidence to a labo
ratory, to determine the questions that are normally asked of the laboratory, 
to investigate prior~ties and the methods used. The crime/evidence and evi
dence/test method is also a valid planning concept if the levels of all 
crime in the area to be served are known. While the hypothesis appears to 
remain valid, its implementation and testing must await the establishment 
of suitable data collection systems. 

These problems notwithstanding, the pla.nners of criminalistics 
operations remain in need of a simple algorithm whereby readily available 
data could be applied to yield meaningful gUidelines for structuring a 
crime laboratory. In the course of these investigations, a concept evolved 
which meets these requirements and overcomes the weaknesses described above. 

B. Cases per Officer (CPO) ConceEt 

The basis for the cases per officer (CPO) concept is that the 
number of cases that actually reach the crime laboratory is in direct pro
portion to the number of patrolmen and special investigators available for 
crime scene search and related investigations. The hypothesis is that the 
crime laboratory is a technical support resource available to the sworn 
officer who is in contact with crime; In this regard, the crime laboratory 
can be considered technical support in the same manner as the police com
puter, communication system, detention facility, radar equipment, etc. All 
are available IItoolSIl to aid and support law enforcement officers. Thus, a 
fraction of the crime laboratory and the other 'technical support capabili
ties can be consicl,ered as part of- the patrolman's or detective's lIequipmentll 
as is his revolver, night stick, 'or patrol car. 
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Since only sworn officers are empowered to arrest, it was not 
considered that the crime laboratory served civilian employees of police 
departments. The number of sworn officers in a jurisdiction or community 
also provided an implied measure of the total amount of crime in the com
munity, since it represents in a very practical sense what the community 
views as its needs for l~~ enforcement. At the least it represents how 
much of the available budget the community is willing to spend for police 
services. While there are differences in organizations of police depart
ments (sworn/civilian ratios, use of evidence technicians, etc.), it was 
considered that the number of sworn officers available has more Significance 
as a gross planning factor than possible differences in organizational 
structure. 

It should be noted at this point, however, that the purpose of 
the CPO concept is to provide a basis for crime laboratory planning. It 
should not be construed as being a measure of effectiveness of a crime 
laboratory or, for that matter, of the whole criminalistics operation which 
would include not only the crime laboratory but the law enforcement depart
ments served and the prosecutors and courts making use of the expert testi~ 
mony. 

Comparison of crime volumes and caseloads indicates that only a 
fractional part of the physical evidence potential actually reaches any 
crime laboratory. 

The level of crime in the U. S. can be considered as an infinite 
source of evidence that could be analyzed by a crime laboratory. The limit
ing factor appears to be th~ crime scene investigator who does not bring 
the evidence to the laboratory. The reasons for the tremendous disparity 
between potential a.nd actual yields, however, go beyond the obvious and can 
be traced 'bo shortages of officers, nonavailability of convenient laboratory 
service, lack of training and supervision in handling of physical evidence, 
or to attitudes or practices of prosecutors or court:3. 

The concept of a relationship between labo:t:'atory caseload and 
the number of sworn officers in the jurisdiction whieh the laboratory serves 
evolved after extensive review of the literature, analysis of crime labo
ratory records, and interaction with the criminalist working group. Fig
ure 4 shows the Laboratory Cases per Officer ratio determined from caseload ' 
data reported in the John Jay Study for laboratories in these cities.g£! 
Even though there is a wide range of values shown (from 0.7 to 8.2) the 
frequency of CPO values between 1.0 and 4.0 warranted further investigation 
of this concept. 
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Sworn 
City Police Officers Cases to Laboratory CPO 

1. New Orleans* 1,460 3,516 2.4 

2. Oakland 651 3,976 6.1 

3. Dayton 427 2,314 5.4 

4. San Francisco 1,745 6,372 3.6 

5. Fort Worth 580 1,877 3.2 

6. Chicago 12,000 34,400 2.86 

7. Houston 1,577 4,414 2.8 

8. Columbus 807 2,,067 2.56 

9. Cleveland 2,161 5,006 2.3 

10. Kansas City 970 1,458 1.5 

11. Buffalo* 1,400 1,600 1.1 

12. st. Louis* 2,170 4,500 2.1 

13. Newark 1,379 1,300 0.95 

14. Philadelphia 7,319 5,223 0.71 

15. New York City 29,900 20,978 0.7 

* Updated. 
Source: Ref. 25, except as updated in this study. 

Figure 4 - Laboratory Cases per Officer, Selected Cities 

Additional research indicated that some of the cities showing a 
high CPO were including in their reported caseload such services as poly
graph examinations, I. D. Bureau Activities, latent print cases, etc., each 
of which distorts the CPO index. 

Another contributing factor to a high CPO was found to be anab
normally high percentage of drug cases. It was determined during the course 
of the study that the typical city laboratory has approximately 30 percent 
of its total caseload made up of drug ca'ses. If a particular jurisdiction 
has an inordinately .large number of such cases then this factor must be 1A / 

recognized in advance in planning 'for their particular operations: parker±!! 
reported that 489 cases were received by the crime laboratory durlng the 
3-month study period. ,Projected out to a l-year period of time, this would 
imply that 1956 cases were being sent to the laboratory. This :i~e when 
coupled with the 166 police officers in the survey area would Yleld a CPO 
index of 11.8 which is extraordinarily.high in comparison with the other 
CPO values shown in Figure 3 • Further analysis revealed that 452 of the 
489 cases received by the laboratory were drug cases so that if these are 
extracted from the total caseload the revised CPO index is calculated to be 
0.9 which is more in line with other city CPO's. 
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It is not recommended that the laboratory planner ignore the 
number of drug cases that he will likely receive. Quite to the contrary, 
he should recognize in advance that a large number of "platter" cases 
(i.e" spot tests on drugs) may well inflate his total caseload f~gure but 
that the actual workload i~osed on the criminalist may be substantially 
less than with clue material from a major case, 

It is intended that this analysis provide guidelines to assist 
in interpreting the CPO for a particular jurisdiction and in so doing pro
vide a basis for equipping and staffing a laboratory commensurate with the 
criminalistics needs of that jurisdiction. Figure 5 shows a distribution 
of type cases to the laboratory for selected cities. These cities were 
selected because of the availability of caseload data and the variations in 
size and caseload distribution represented. The extremes in the proportion 
of drug cases to the laboratory vary from 16 percent to 92 percent with the 
average being 54 percent. 

Drugs have been identified out of the total caseload primarily 
because of the faster turn-around time which is normally associated with 
this type of case. Even though the complexity of certain of the synthetic 
drugs has increased in recent years and as a result more extensive labo
ratory procedures are now employed to analyze these drug samples, by-and
large, the crime laboratory can still process drug cases faster than many 
other kinds of clue materials. 

The planner of a crime laboratory may utilize the CPO concept 
to approximate his need for criminalists by utilizing available data from 
his local jurisdiction to the extent that it is ava~lable, If local data 
are not available, then approximations may be made based on guidelines 
established in this report and elsewhere in the literature. Figure '2 in
dicates that the expected yield of cases to the laboratory per sworn officer 
in a typical city is in the neighborhood of 3.0 cases per officer per year. 
A crime laboratory which is to serve a jurisdiction with 1,000 police of
ficers would then expect to receive 3,000 cases per year. 

. The average number of cases that an examiner can handle varies 
with the type of analysis that he is performing. The 1967 survey of crime 
laboratoriesg§j indicated typical examiner caseloads for a number of city 
laboratories ranging from 150 to 1,000. Based on this information and a 
survey of caseload data from laboratories around the country, it was con
cluded that caseload per examiner values should be assigned reflecting the 
particular distribution of expected cases in a given jurisdiction. Applying 
this philosophy, numerical values of 125 (one-half case per day), 250 (one 
case per day), and 500 (two cases per day) were chosen to represent low, 
medium and high percentages, respectively, of drugs in the caseload distri
butions. If the jurisdiction in the example just cited had the normal 
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percentage of drug cases the planner .would select the 250 cases/examiner 
as the expected annual workload of an examiner in his laboratory and deter
mine that he should plan on staffing approximately 12 examiners. (3,000 
cases + 250 cases per examiner). Note that if he anticipated a high per
centage of drug cases he would select the 500 cases per eXaminer and plan 
on staffing only six examiners in his laboratory. MOre definitive staffing 
and equipment priorities are given in Section V and Appendices 7, 8 and 9. 

The case-per-officer concept provides a simple consistent means 
of determining the approximate demand for criminalistics. It recognizes 
that the crime laboratory is not an entity unto itself, but that it exists 
solely to serve the needs of law enforcement and criminal justice, and must 
be considered as an integral P?-I't of the entire system. For planning pur
poses, data on ;poli.ce population to be served are more readily available 
than details on crime itself. 

21 



I, 
IV. CANDIDATE STR:CWRES TO SATISFY 

THE DEMAND FOR CRIMINALISTICS 

The number of crime laboratories required to serve the needs of 
law enforcement in the United States has not been clearly defined in the 
past. According to a recent survey,25! there were, at the time of that 
study in 1967, 105 activities which were qalled crime laboratories. One 
might say that the existence of these laboratories represents satisfaction 
of the demand. Some investigators into the subject state that any city or 
county with a population of 100,000 or more can support a criminalistics 
operation. Others indicate that the criterion for a model regional crime 
laboratory is the capacity to serve a minimum of 500,000 to 1,000,000 people 
with an average of 5,000 Part I offenses per year, but .that it should be 
within 2 hours' driving time from the crime scene.~ Borkenstein raises 
the other question of centralization versus decentralization. TtThe great 
dilemma in the application of the forensic sciences to the administration 
of justice and law eliforcement is: to centralize or not to centralize. 
Centralization tends to promote scientific specialization, perfection of 
equipment, and efficiency in ogeration. However'! there are many real and 
practical pressures in the opposite direction. II,? Using the 2-hour driving· 
time criterion, over 400 laboratories would be required to meet this demand 
for crime laboratory services. Implicit in thi,s concept is the assumption 
that crime is unif'ormly distributed across all areas of the United States. 
ObViously, this is not so. Using crimes of violence as a measurement, five 
states--New York, California, Illinois, Michigan, . and Texas--account for 
half of the violent crime reported in 1968. Eight other states account for 
the next 25 percent, and so on. The density of violent crime by state is 
shown in Figure 6. 

It is a truism that 
is high where populations are 
Figure 7 shows the rank order 
of the nation's violent crime. 
pendix 6.) 

people commit crimes, and the volume of crimes 
dense (or large as in the case of Texas). 
of the 21 states which account for 87 percent 

(Rank order of other states is shown in Ap-

The impact of the cities on violent crime is well known. The 
suburbs surrounding these cities are part of that crime pattern. The same 
factors which define relationships between a municipality and its surrounding 
counties as a Standard Metropolitan Statistical Area (SMSA) apply to cri::ne 
as well (see Figure 8). Eleven SMSA's account for half of the violent crime 
in the U.S., but have less than one-fourth of the nation's population (see 
Figure 9). 

The crime laboratories that exist today are where they are for a 
variety of reasons. The attitudes of law enforcement officials'in the area, 
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budgetary considerations, and the availability of qualified criminalists and 
examiners, all have had bearing on the decision to establish a crime labora
tory. The policies and service attitudes of state crime laboratories, where 
they exist, also influence the decision on local laboratories. With the pos
sible exception of one or two state crime laboratory systems, crime labora
tories have not been established as parts of an overall system designed to 
provide services in accordance with the demand for laboratory support. Labo
ratories have not been established based on a quantitative analysis of need. 

Theoretically, it would be possible to serve the needs of the nation 
from one single crime laboratory, centrally located, and at the same time 
achieve significant economies in professional manpower, equipment, and proc
essing efficiency. On the other end of the spectrum, using the 50-mile 
radius criterion, more than 400 crime laboratories would be required to serve 
all areas with local laboratories. The total cost of these laboratories would 
be quite high, but the service level achieved would also be high. It is easy 
to visualize the reluctance of an investigator to ,.,rap up a car bumper and 
mail it to the central laboratory for analysis as compared with the conveni
ence of taking that same item to the local laboratory in a patrol car. This, 
also suggests that there would be decay in the amount of evidence which reached 

". the laboratory as a function of the distance of the enforcement agency to the 
crime laboratory facility. It is also apparent that the effect of distance 
to reduce the amount of physical evidence which would be submitted to a crime 
laboratory is not the same for all crimes. Decay coefficients must be es
tablished for each type crime as a function of distance. 

Parker's conclusion~/ that 9 out of 10 crimes result in potential 
physical objects as a likely laboratory input has the implication of over 
20,000,000 cases to the laboratory each year. At amedi um level workload of 
250 cases per year, it would require almost 100,000 criminalists to process 
this evidence. Even considering a more realistic approach of the limitation 
of the number of cases each sworn officer could be expected to bring into 
the laboratory to three cases per sworn officer per year, the number of cases 
to the laboratory would be almost l,OOO}OOO. Again, using the 250 cases per 
examiner per year basis, 4,000 criminalists would be required to examine 
that volume of clue material. It is difficult to visualize a single 4,000-
man national crime laboratory which could meet this requirement. It is 
almost as difficult to visualize a fourfold increase in the number of 
qualified criminalists operating in multiple laboratories . Fortunately, or 
unfortunately as the case may be, the real world is quite different than the 
theoretical. The prospect of 20 million laboratory cases per year is in
teresting orily to establish the fact that a very large body of physical clue 
material is available for collection to be sent to the crime laboratory. 
Similarly, there is little expectation that the 30 7;000* sworn police officers 

* Compiled from UCR data. 
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in the United States will each collect physical clue material in three cases 
d~ITing the next year. The Federal Bureau of Investigation Crime Labor~tori968 
received less than one-tenth case per officer from non-FBI so~rces dur~ng . 

Considering the crime laboratory as a technical SUppOFG for the 
sworn police officer, the influence or availability of that sUPPO~~i ~pp:ar~ 
to' vary as a function of the distance of the laboratory from t~e .jurlsdlctlon 
or police officer served. The relationship is net clearly de:lne~, nor are 
data available from which to develop a model to analyze quantltatlvely all 
of the factors involved in t.his 1)lhenomenon. There is sufficient evidence, 
however, to support the hypothesis of convenience which suggests that law 
enforcement officers are more apt to request technical support from a nearby 
local crime laboratory where they have frequent contact with the perso~el, 
than they are to prepare physical clue material for transmi~sion t~ a.dl~tant 
lab which mayor may not have a charter to serve their partlcular Jurlsd~c
tion. 

The factors influencing this diminution or deC'"y of the influen:e 
of the laboratory as a fr-.nction of remoteness or distance are probably qUlte 
complex. The laws of the state, and the 'attitude+of th: cour~s and prosecu
tors toward the use of physical evidence or exper.., testlmony ll1 court, can 
have a significant effect on whether or not evidence is sent to the labora
tory. 

J/olitical boundaries can serve as barriurs to sending physical clue 
material to the laboratory. Jurisdictions .. outside the city are often serv:d 
by the laboratory on a seco:nd prior:'Lty basiS, if at all, when the workload lS 
high. While crime laboratories are generally cooperative in proViding.ser
vices to other agencies, their first loyalty is to the jurisdiction "inch 
provides funding and support., 

The distance of the laboratory from the crime scene is a signif.icant 
factor in determining whether· or not physicaJ. clue material is seni;. to the 
laboratory. 

The law enforcement department exercises great influence on the 
amount of physical clue material that ~s sent to a laboratory, regardless 
of the proximity or jurisdiction of the laboratory. Command~emphasis on the 
collection of physical evidence certainly plays a role, as does the level of 
training of investigators in collection of physical ev~dence, eqUi~m:n~r, 
avaj,lable, existence of crime scene search teams or eVldence technlcl8.no, the 
amount of time an investigator, can spend on each case, among others . 

The crime laboratory itself influences its own volume of work. 
If the laboratory is able to satisfy investigators' requests for laboratory 
examinations, then that investigator and others will continue to make 
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similar requests. Conversely, if requests for service are denied, response 
time is inordinately long, or conSistently inconclusive reSult's are pro
vided, the tendency will be to reduce the number of requests for service 
that the investigators make to the laboratory. 

The discussion of the factors which influence the amount of 
physical clue materials that are sent to c:rime laboratories could probably 
be extended for several pages; however, the continuation would be of no real 
value, since the point already has been made that many factors are involved, 
and the relative importance of anyone factor will vary with each laboratory, 
and there are no quantitative measures available to determine relative impor
tance. 

The phenomenon does appear to have a characteristic decay curve' 
when cases per officer submitted to the laboratory are plotted against dis
tance from the laboratory. Available data from Florida as r~'ported in Ap
pendix 5 are shown in Figure 10, EVidence Submission Decay as a FUnction of 
Distance. The multitudinous factors which ef'fect decay notWithstanding, it 
appears that those law enforcement jurisdictions within a 50~mile radius 
of a laboratory will use the laboratory with much greater fr~quency than 
those which are beyond the approximate 50-mile radius. The frequency of use 
drops off sharply as this distance is exceeded to approach zero beyond th~ 
limits of influence of the laboratory. 

Using data for the average number of cases per officer for d.ty 
laboratories and several state laboratories, one can const~uct a hypothetical 
decay curve from which to approximate a CPO value for a re,gional laboratory 
concept (see Figure 11). From this decay curve then, hypothetical or ~lan
ning CPO values can be determined which can be used for the analYSis of 
several candidate structures for meeting the criminalistics demand. For the 
purpose of this analYSis, a relatiVely conservative value for city labora
tories of three cases per officer per year was selecte~. Since the counties 
which c/omprise an SMSA are largely within a 50-mile radius of the principal 
city,26 the CPO value for the SMSA should be nearly the same as for the 
city. A CPO value of 1.0 is used as planning va~u~ for state laboratorie~, 
while a regional laboratory could be expected to draw on the basis of 0.5 
cases per officer per year for the regions served. A value of 0.1 CPO is 
used for the national laboratory. 

, Sevepal a9sumptio~s are used for the analysis. It is ass~~~,that 
the minimum s'ize for a full-service laborato;y would '~onsist of five quali

,fied examiners. Such ~ laboratory would ,also include technical and adminis
trative sUpport such as photographic' tec'hnicians,' fingerprint technicians, 
clerical, and administrative personnel. 
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Laboratories are classified as small (5 to 15 examiners), medium 
(16 to 40 examiners), large (41 to 100 examiners), and very large (over 100 
examiners) • 111is latter category could include both a si'ngle laboratory or 
a laboratory system with satellite s nearby. Under one concept, a standard 
cost per examiner, including equipment and technical and administrative sup
port, is assumed for all categories of crime laboratories. While there are 
certain efficiencies to be gained within the la.rge laboratory, such as lower 
equipment costs per examiner or multiple use of the same equipment by more 
than one examiner, in some large jur;lsdictions or areas to be served the 
increased travel time which would be added to court testimony time demands 
would negate the advantage. Under this concept, a planning figure of $20,000 
per year per examiner was used as the basis for determining crime laboratory 
costs (see Appendix 1). 

To show the effect of improved efficiencies with larger consolidated 
laboratory operations, an analysis was conducted using variable cost per 
examiner for each laboratory category. The $20,000 per annum figure was re
tained for the small laboratory, $19,000 per examiner for the medium, $18,000 
per annum for the large, and $17,000 per examiner per year for the very large 
laboratory. 

A laboratory caseload capability of 250 cases per year per examiner 
is used as an average planning figure for the analysis. For city and SMSA 
laboratories, the effect of higher or lower caseload capabilities is shown, 
using values of 125 cases per year and 500 cases per year in addition to the 
medium value. The number of sworn law enforcement officers in the United 
States is assumed to be 307,OOO.§./ 

For regional crime laboratory concepts, the nine law enforcement 
regions of the Uniform Crime Report.§./ are used. They are: the Uew England 
States, Middle Atlantic States, East North Central States, West North Central 
States, South, Atlantic States, East South Central States, West South Central 
States, Mountain States, and Pacific States. 

Seven candidate structures or systems of crime laboratories are 
examined in the analysis as follows: 

f i 

1. A single national crimelaboratdry (CPO '0.,1). 
It.· 

2. Nine regional crime laboratories (CPO 0.5) + one national 
laboratory (CPO 0.1). 

3. Fifty state laboratories (CPO 1.0) + one national labora
tory (CPO 0.1). 
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4. Sixty city laboratories (CPO 3.0) + nine regional 
laboratories (CPO 0.5) + one national laboratory 
(CPO 0.1). 

5. Sixty city laboratories (CPO 3.0) + 50 state 
laboratories (CPO 1.0) + one national laboratory 
(CPO 0.1). 

6. One hundred and four SMSA laboratories (CPO 3.0) + 
nine regional laboratories (CPO 0.5) + one national 
laboratory (CPO 0.1). 

7. One hundred and four SMSA laboratories (CPO 3.0) + 
50 state laboratories (CPO 1.0) + one national 
laboratory ( CPO 0.1). 

The difference in those concepts embodying city 9rimelaboratories 
vs. the SMSA crime labo~atory is one of including the specific charter of 
the crime laboratory beyond the city limits of the jurisdiction in which it 
is established. It is difficult, if not impossible, to separate the city 
from its surrounding suburbs and dependent counties. The criminal does not 
recognize these political boundaries and works at his IItrade ll freely crossing 
from one end to another. Most communities have cooperative arrangements to 
meet this problem, but the provision of crime laboratory services is on a 
convenience rather than authorized basis. The SMSA crime laboratory visu
alized in this analysis is one which has a specific charter to serve the 
entire SMSA, is supported financially from all local agencies, and perhaps 
supplemented by Federal support for this purpose. The advantage of a single 
open bullet file for the entire SMSA is obvious. The SMSA laboratory would 
utilize personnel drawn from the many participating departments. Similarly, 
a regional laboratory would be established to provide services to all of the 
law enforcement agencies within the states of its region. 

Appendix I, Cost Effectiveness Analysis, Candidate Structures, 
provides the details of the analysis. Fpr cities and SMSA's, respectively, 
a rank order analysis shows a priority of establishing or augmenting existing 
crime laboratories by city or SMSA under the assumptions contained in the 
analysis (see Figure 12). (Additional cities and SMSA's are shown in Appendix 
1.) For example, to provide a local crime laboratory to be available to 50 
percent, of the police of the nation would require 41 full-service labora
tories which would need 1,845 qualified examiners. 

A tabular summary sheet from Appendix 1 appears as Figure 13, 
showing the comparison of the seven selected locational strategies. Each 
strategy is examined under three conditions. 
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In one case, the cost per examiner is held constant for all size 
laboratories regardless of location. 

In another, the cost per examiner per year is varied with the size 
of the laboratory, assuming efficiencies resulting from larger 1abor.atory 
operations. 

A third analysis is shown using the variable cost per examiner and 
adding the assumption that city and SMSA laboratories receive a high propor
tion of "routine" examination requests such that the case10ad per examiner 
could be considered to be 500 cases per year, while the examiners in, state 
1abo;:atories would average 250 cases per year, and regional and Federal 
laboratory examiners would only receive 125 cases per year. The reduced 
figure for state, regional, and Federal 1aboratori6Z reflects the assumption 
that these laboratories receive the more serious or more complex cases and 
thus the time demands are greater for each case. 

Throughout this analysis, it is assumed that the cases per officer 
sent to the laboratory are characteristic of the CPO decay curve, and law 
enforcement departments within the city or the SMSA submit 3.0 cases per 
officer per year, other departments outside of the city or,SMSA would average 
one C8se per year to the appropriate state laboratory, one-half a case per 
year to the appropriate regional laboratory, and one-tenth of a case per year 
to a national crime laboratory. 

The number of examiners required under all but strategies I and 
II exceedi the total number,reported in the 1~67 s~vey of crime.1abora
tories .25 The dollar value .ihown for costs ~s va1~d for compar~son pur
poses only. However, the assumed costs of $20,000 per examiner per year 
reflect a salary figure of $12,500 with the remainder consisting of 
equipment, support, fringe benefits, and travel. Other average annual costs 
could be assumed, and the total cost of a given strategy would be propor
tionately more or less. 

Another approach was also used in the cost/effectiveness analysis. 
Each location strategy was measured against a constant goal of three cases 
per officer to the laboratory for the entire nation's police force. Thus, 
if a given group of laboratories constituting a location strategy could pro
duce an average of 1.5 cases per officer for the nation's police, it could be 
said that the performance index of that strategy would be 0.5. Similarly, 
if the total cost to establish sufficient crime laboratories to provide 50-
mile radius coverage over the entire United States is assumed, then this cost 
could be taken as an upper bound of the costs which would be required to pro
vide the 3.0 CPO performance level. Therefore, the total cost for a given 
set of laboratories constituting a strategy could be measured as that frac
tion of the maximum cost. A location strategy which provided 1aQoratories at 
one-third of the assumed maximum cost would have a cost index of 0.33. 
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The effect of varying the number of laboratories within. a given 
strategy, i.e., examining the entire range of 10 to 82 city laboratories 
when considered in terms of performance index and cost index can produce a 
curve which is characteristic of that strategy. The ~esults' of 8uGh an 
analysis are shown in Figure 14. Strategies I, II, and III arE: cOl;isidered 
static and are shown as single points. others are varied throughout a 
feasible range to develop characteristic curves. In establishing cost in
dices, both annual operating costs and initial start-up costs are considered 
for each laboratory. 

The ideal 10cationa1 strategy would be one which approached a per
formance index of 1.0 with cost approaching zero. This slope of the curve 
at any given point represents the order of magnitude of additional fund ex
penditure which would be required to achieve an incremental improve1!:ent in 
performance. Thus, a steep portion of the curve shows that increasing the 
number of laboratories under that strategy will yield significant perfor
mance improvement per dollar expended. Conversely, a flat portion indicates 
that the marginal return or improvement is becoming less for each laboratory 
added. The optimum point is shown where the slope of the curve is 45 degrees. 

Figure 14 demonstrates the application of the location model USing 
certain assumed values. The results should be useful for gross planning pur
poses and with refined data could eventually become a more precise planning 
tool. 

The purpose of this analysis was to develop the structure for an 
analYSis model, and to exercise the model with available data. Refinement 
of the model and more comprehensive analysis of structures must await the 
availability of more prec~se data from which to develop the decay coeffi
cients and laboratory workload capabilities. 

There is little question that the model is sensitive to the rate 
of input from law enforcement agencies, that is, the cases per officer per 
year provided to the crime laboratorY. Implicit in this conclusion is that 
improved awareness o~ the value of J:!n.ysica1 clue material on the part of 
1a"1 enforcement officers offers a significant opportunity for increaSing 
the involvement and contribution of the crime laboratory to the criminal 
justice system. 
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V. LABORATORY PLANNING 

Thi.s section summarizes the Laboratory Analysis "and Budgeting 
System developed during this study and presents certain ancill~ry discus
sions of laboratory planning factors. 

From the outset, it was apparent tpat planning of .a crime labo
ratory could not be accomplished with a "cookbook." Characteristics of the 
area to be served; the training and background of available staff; attitudes 
of law enforcement, prosecutors and courts; existing capabilities; different 
priorities, and limitations in budget':'all combine to make each laboratory 
uniq,ue. 

In recognition of this uniq,ueness, a planning model was develope& 
that would accommodate all. of the diverse factors needed to plan for a lab
oratory. The model uses. a planning compiler previously developed by Midwest 
~esearch Institute. 

The model consists of a series of input lines that first itemize 
eq,uipment; staff and cost elements for a laboratory. Ten time increments 
in ... th,e model (.Illo'nths, Cluarter.s,·or years) allow phasing the acq,uisition of 
staff and eq,uipment and permit use of incremental cost increase factors. 

Relationships between input lines, as established by the planner, 
and aritbm6ti? capability. of the compiler allow sUms, differences, and ratios 
to be calculated.' Users of the model may exercise complete control over the 
content and seq,uence of ~4e result~t reports. 

This Laboratory Analysis and Budgeting System (LABS), the designa
tion given to the model,. operates as illustrated in the flow chart of Fig
ure 15. 

In an actual laboratory planning operation, the planner would 
start to determine tbe criminalistics needs of his jurisdiction or region 
by a study of the environment to be served and a review of sources of plan
ning guidelines. 

, . 
Previous sections of this report have described methods for de-

termining the relative merit of alternatives for the location.' and. servic:e 
area of a criminalistics operation. The cases-per-officer concept when 
applied to the area to be served, properly accounting for the decay factors, 
yields a total caseload expected to the laboratory. Use of the case~oad- . 
per-:ep(;aminer averages, properly weighted for factors such as amount.ot travel 
and relative degree of the drug problem, will yield a target/level of exam
iners for the. laboratory. The skills of laboratory staff and the eq,uipment 

Figure 14 - Cost/Effectiveness Clf Crime Laboratory Location strategies I ! ' 
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required to activate the proposed laboratory can then be determined using 
the factors described herein as a guide. 

Forms such as the one entitled Equipment Table in Figure 16 are 
used by the planner as input to LABS. The form provides one line for each 
item of equipment and requires data on the quantity required, the unit cost, 
the priority and the time period in which each should be acquired'. An over
all allowance for installation is included which would add this percentage 
to the total cost of all the specified equipment. The summary section allows 
the planner to specify cost summaries that are desired such as "Total Equip
ment Cost--Mic;roanalysis Laboratory." The cost of each equipment item coded 
with that summary code would accumulate into that summary ,line. 

Forms that deal with staff, overhead and cost, funds source and 
caseload are presented in Appendix 9. These 'are prepared by the planner in 
a similar manner to the equipment form above. 

These forms, after coding and conversion to machine readable 
data, are processed on the planning compiler. 

The resultant computer program edits the input data and performs 
all calculations that are required. Representative calculations iriclude 
incorporating a specified annual increase factor into each salary, summa
rizing the number of total professional and support staff and calculating 
the ratio between them~ accumulating the cost of all laboratory equipment, 
determining the total cost of the laboratory for each time increment 'and 
itemizing the cost share for each supporting agency. 

Reports are then generated in accordance with standard or US61;' 

specified sequence of lines. One report generated during the planning of 
a Regional Crime Laboratory for Greater Kansas City is presented in Figure 
17 with the complete report contained in Appendix 9. 

As previously illustrated in the LABS flow chart (Figure 15), the 
model is intended to be a dynamic planning tool. A plan.that does not meet 
the expectations of the planner or the needs of the agency can be easily 
regenerated b~,r making only those changes desired in the input. "What if" 
questions can also be asked and the effect of alternatives can be simulated. 

The Laboratory Allalysis and Budgeting System can be used by 
laboratory planners at several levels of sophistication. First, the forms 
can serve as a check list of factors and the reports serve as a fDrma;b' to 
guide a manual planning operation. Ple,nners with a· l~ess to a computer and 
computer programs could have their own version of the model programmed for 
their USe. 
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E QUIIMENT TABLE 

DATE: ________________ _ 

AGENCY LABORATORY LOCATION ._--------,--

EQUIPMENT TYPE: CENTRAL SERVICE 0 FUNCTIONAL LAB 0 

INDIVIDUAL 0 
Function 

Name or Function 

ITEM 
LINE NO. DESCRIPTION qry • 

*Include Required Accessor~es 

COST* 
(EACH) 

ALLOWANCE FOR INSTALLATION~ ___ % 

SUMMARIES DESIRED 

LINE NO. SUMMARY DESCRIPTION 

PRIORITY 
(H,M,L) 

TIME PERIOn( S ) ADD INTO 
ACQUISITION SUMMARY 

ADD INTO 
NEXT LEVEL 

Sheet ' of ------ ------
Figure 16 - LABS Equipment Table 
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Arrangements can also be made on a cost basis to use the pro
prietary planning compiler at MRI. In the near future, this compiler may 
also be available on a national time-sharing computer network so that any 
planner with access to a terminal ';an plan a laboratory or other justice 
system operation from his own office. 

A. Equipment Planning 

There are many opinions as to the equipment that is essential 
for a crime laboraobory--almost as many as there are laboratories. The vari
ations in these opinions involve both the proper mix of equipment as well as 
selection of specific models. Recommendations of equipment in this report 
are based on the judgment of the study team and the working group members. 
The planner is cautioned, however, to use these for budgetary and preliminary 
planning purposes ollly and to leave the final equipment selection to the 
criminalist director OT.' other experts hired by the laboratory. 

The tables of equipment for a full-service laboratory are con
tained in Appendix S. Figure lS shows a portion of the table. Items are 
grouped by the func~ional laboratory area that they primarily support; 
priorities are based on the combined recommendations of the study -bam and 
the working group members; cost estimates are based on the averugl'cost of 
~ item with suitable capability including the cost of essential accessories. 
An allowance of 20 percent should be added to all instruments to cover the 
cost of installation and other initial activation costs. 

A concept develoJ?ed in this study would define all laboratory 
equipment in three categories based on the scope of their use in the labo
ratory: 

(1) Central Service (CS) equipment needed to support the labo
ratoryas a whole. 

(2) Functional Laboratory (FL) equipment required to support 
all staff in a particular function (i.e., Chemistry). 

(3) Individual (I) equipment issued to each examiner according 
to his range of duties. 

-Vl timately, e~ch item of equipment would be coded as CS, FL, or 
I; the specific functional area in the case of FL or I would add a suffix 
FLl or I3' The number of professionals that could be supported by each CS 
or FL(n) item would also be coded. For example, a particular device of 
general value that will support 12 professionals would be coded CS 12. A 
less general item used in the chemistry laboratory capable of supporting 
four professionals would be coded FL14. 

44 

n 
0 
0 
0 
u 
u 
0 
D 
0 
~n J3 

~ 

m 

I 
I 
I 
I 
I 
I 
I. 

('.-

' " 

r ~. ~\ 
~~ 

\ 

, < 

··-P"'H'H 

~ ~~ , 

ill 

~ 

0 
n 
~ 

U 
D 
[! 

L! 
[1 

u 
U 
U 
fl 
n 
n 
n 
n 
-

~UIHlffi:NT SUMMARY 

Chemical Analysis Function 

Equipment 

General Purpose 

High Priority 

Balances, general purpose and analytical 
Glassware 
Centrifuge 
Paper and thin layer chromatography 
Miscellaneous hardware 
Hot plates 
Ultraviolet lamp 
Drying oven 
Hot water (steam bath) 

Medium Priority 

Clocks and timers 
PH and specific ion meter 
Vacuum pump 

Low Priority 

Muffle furnace 

Figure 1S 
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This method would provide laboratory planners and managers a 
more specific means to account for existing equipment and to support re
quirements for additional items. It would also refine the laboratory plan
ning model to give it a more precise "building block" capability. The ap
proach gives recognition to the fact that a laboratory needs certain essential 
equipment to even be a laboratory and that it requires other items in order 
to support any given capability. It further relates staff growth to incre
mental equipment acquisitions. 

A pictorial representation of this concept is contained in Figure 
19. Each item of central service equipment would be listed in the inner 
circle along with the level of staff it would support. A similar entry 
would be made in each sector of the nex~ circle representing a given func
tional area offered by the laboratory. The outer circle would list all pro
fessionals and contain the equipment procured for their own use. 

B. Staff Planning 

Staffing is by far the most important factor in a crime labor~tory. 
Even beyond the fact that over 80 percent of a laboratory's budget is for 
staff, the acquisition of the right personnel in the proper sequence can insure 
the value and growth of the criminalistics operation. The shortage of qual
ified practitioners also dictates that the most effective use be made of all 
talent available in the nation. 

Although ultimately the staff problem ~omes down to one man and 
one job, there are guidelines that can help the laboratory planner. 

C. Professional Staff 

Generally speaking, the smaller a laboratory operation the more 
versatile its staff must 'be. Although a one-man operation is possible, it 
would require a professional with the talent and range of skills that may be 
better employed in directing a larger laboratory. The small laboratory also 
runs into problems of continuity and ability to perpetuate itself. It is 
difficult to maintain a truly scientific atmosphere of professional exchange 
and there is the tendency to require the staff to extend themselves beyond 
their primary specialities, Also, the low ca,seload with wide variety of 
analyses prevents the development of specialties and increases the time re- : 
quired to regain skiils to p€rrform complex telsts. These latter factors' can 
also be a problem if a specialist from a large l<:tboratory is recruited to 
start a new operation. 

Figure 20 presents a family tree based on the increasing special
ization principle. In prar~ice, the criminalist is augmented initially by 
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CRIMINALISTICS 

PERSONNEL 
___ ~< Inorganic Material Analyst 

Chemical Analyst -
Instrumental Analyst 

-< Physiolo9ical Fluids Analyst 
Biological Analyst 

Organic Materials Analyst 

--< Firearms Examiner . 
Physical Examiner 

Marks and Impressions Examiner 

Criminalist -< Writing and Type Examiner 
(Director) f--- Document Examiner .' 

. Media Examiner 

-< Major Crime Scene Examiner 
Crime Scene Examiner . 

. Evidence: Technician 

Technical Photographer 

Latent Prints Examiner 

Polygraph Examiner 

----- - - - -- -- --- --- - - -------- -- ----
SUPPORTING 
CONSULTANTS 

Botanist Geologist 
. -

Anthropologist Atomic Physicist . Toxic&logist 

Figure 20 - A Family Tree of Crime Lab Skills 
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as many of the second level specialties as the agency can support. As 
workload and financial support increase, additibnal specialists are re
cruited, or hired and trained by the laboratory. The chart also illustrates 
that consultants may be required to supplement even the most versatile staff 
on some occasions, (i. e., identification of soils, bones, see'ls, or use of 
Neutron Activation Analysis). Technicians and laboratory aides are also 
employed by larger laboratories to help reduce the menial tasks for the higher 
skilled professionals and increase their effective caseload. 

D. Support Staff 

Crime laboratories generally complain of inadequate administrative 
support. This lack of support manifests itself in two ways. Fir~t, lack of 
an administrativ~ assistant for the director of a laboratory drastically 
limits the time the director can spend in the analysis of his laboratory's 
operation or in direct support -of operational. research in the field of 
administration. 

Second, this lack of administrative assistance (both in the form 
of an "assistant" and/or by additional clerical help) drastically reduces 
the amount of data kept by laboratories. 

. Studies of laboratories are hampered by the lack of such data. 
Conclusions about the characteristics of criminalistics operations can also 
be biased by the problem that extremely busy laboratories whose data would 
have most value do not have time to lceep anything more than broad summaries. 
There is a tendency therefore to base general recommendations on available, 
though not necessarily representative, data or upon subjective judgment in 
lieu of data. 

E. Allocation of Working Time by Function 

The time spent by laboratory personnel is often thought of as 
being d.evoted to either examinations or court appearances. These activ
ities, though inherently the primary areas, do not constitute all of the 
time spent by professionals in a laboratory. Categories of work which can 
be used to allocate staff working time are outlined and explained below: 

Case Work 

Bench Work - All "in-lab" work involved with actual cases including 
unpacking, marking, survey, set-up, examinations, and 
reporting. 

Witness Services - Time spent out of the laboratory for appearances 
in court, including preliminary hearings and 
grand juries. Also includes travel and waiting 
time in addition to actual appearance time. 
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Case Consultation - Time spent either in or out of the laboratory 
discussing cases with investigators or prose
cutors. Cunsultation with other examiners 
(in::~luding supervision) or technical consul
tants would be counted as "Bench Work." 

Those categories above and beyond case work but necessary to a 
laboratory operation are: 

Professional.Development Covers activities by staff to improve 
their own capabilities. Includn library 
hours, attendance at seminars, work
sh(?ps, professional meetings, and 
formal tri'.ining programs. Mandatory 
in-service training for sworn officers 
would also be included. 

~rt :lning ~)f' Others - Effort devoted specifically to the training 
of other examiners or laboratory users in
cluding conducting services and academy pro
grams. 

Test De"elopment - This category covers research development, adap
tation or implementation of new technical capa
bility in the laboratory. 

T,iaison - Contacts with other agencies not specifically related 
t,o the normal processing of a case is the intent of 
this category. 

Public Information - Contacts of a non-agency nature including 
speeches for civic groups, school assemblies, 
conducting tours, etc. 

Administration - Activities of a business or management nature 
are included here. Supervision including staff 
appraisal, mana~.~ment reporting, budgeting, pur
chasing, maintenknce are appropriate. 

Additional data are needed to ascertain the proportions of time 
spent by staff at various levels in each of these categories. At this point 
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it will suffice to advise the planner to consider the depreciation of 
effective Bench time due to administrative and "contact" obligations on 
senior staff and the professional development required '0;), juniors. 

F. Crime/Evidence Relationships and Laboratory P~.anning 

As discussed earlier, a major 'initial. concept was be,sed on each 
category of crime generating a distribution of types of evidence and these 
evidence types being subjected to a distribution of tests. It was assumed 
that s~ch relationships would be of value to the laboratory planner. 

Although lack of sufficient data on these relationships precludes 
their use at this time in the planning model, the concept and available data 
are presented for future use. 

Categories for both crime and evidence were developed and a 
matrix form prepa:eed as illustrated in Figure 2l. Limited data concerning 
the yield of physical evidence by type crime are contained in Appendices 
2, 3, and 4. 

The use of crime/evidence relationships by the laboratory planner 
is encouraged where adequate crime data are maintained for the region to be 
served and when more data on the yield of evidence by type crime are avail
able. Until that time, the planner is advised to review the profile of 
crime in the area to be served for comparison with the crime profile in an 
area already served by a crime laboratory that he may desire to use as a 

. model. The profile of "~rime II that influences the types of evidence the 
laboratory should receive is better viewed as "crime and other events of 
laboratory interest" to include those activities that may not be included 
in crime statistics. Death investigations in support of medical ~xaminer, 
or extensive blood alcohol and urine narcotics tests may not be reflected 
from "crime" reports. Finally, Professor Parker's data14/ is yet another 
source of evidence yield by type crime representing more the ultimate poten
tial rather than what car, actually be expected to reach the laboratory . 

.... I, 

G. Evidence/Test Rel~~ionships ~nd Laboratory Planning 

The second basic concept in this study was that there is a 
relationship between evidence and tests that could be d.o(:l.lmented and used 
to aid in determining equipment and workload requirements. 

Each evidence item is normally subjected to a specific test or 
series of tests depending on the information desired from the item. The 
questions to be answered on a blood sample, for example, can range from 
"is it human blood?",to "what is its alcohol co.ntent?" The question can 
normally be answered by a limited number of specific tests, although under 
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YOLUME OF EYIDENCE AND CRIME SOURCE 

CRIME CATEGORIES 
TOTAL 1969 CASE~LO~A~D~ ________________ ~E~st~im~a~te~P~e~rc~e~nt~o~f~E~vi~de~n~c~e~Y~ol~u~me~Fr~om~E~ac~h_C~a~te~g~or~~ ______________________ , 

I I 
Actual or Estimated 

Yolume of 

Evidence Processe':! 

in 1969 Based 

on Number of 

Items or Number 
of Exams. 
(Specify) 

EYIDENq 

CATEGORIES 

r Physiological 

Blood 

Semen 

Fluids 

Blood Content 

Hair 

Misc. 

I Firearms 

Guns 

Bullet & Cart. 

Powder 

Misc. 

r Trace 

Point 

Fibers 

BldQ. Mtl. 

Environ. 

Personal 

r Marks/Imp. 

Tools 

Tire/Shoe 

Mis::. 

I . Frogmems 

T Gloss 

Misc. 

I Clothing 

I Chemicals 

Petro 

Alcohol. 

Poisons 

Misc. 

r Explosives 

Devices 

Residue 

r Documents 

r Narc. & D.O. 

M.J. 

Other 

L-. Misc. 

.--i!:~1 Other 

Persons Property and Commerce "'ega' Acts 

Index I & " Other Index 1&" Other 1&" Other 

... 
" 'E 
:> 

::E 

I 

" 

. 

~~~----~~~~~~J--~~~~~~~~~~-+-+-+-+-+~~~-~~~~~~+-+-+-+-+-+-+-~~~ 
Property 

Misc. 

I Survey 

Figure 21 - Crime/Evidence Matrix 
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certain circumstances, additional tests are required to inoure a result. 
Flow charts were developed to define the family of techniques applicable 
to each evidence/question set. (See Figure 22). Coding method based on 
the fundamental properties of the evidence which the test seeks to analyze 
illustrates the availability of' options for obtaining similar results. The 
selection of these options by different laborato~ies is based on availability 
of certain instruments, amount and condition of evidence or examiner pref
erence. 

A further discussion of this ~thod, the coding system and the 
flow charts, is contained in Appendix 8. At this stage of development, these 
charts are but one step in defining the tests used in criminalistics. The 
applicability of certain instruments to certain classes of evidence and the 
preliminary workload data will provide some guidelines to laboratory plan
ners. 

Another approach toward the definition of criminalistics methods 
and the applicability of equipment, skills, and tests to the analysis of 
certain classes of evidence is contained in Appendix 7. An example of this 
approach is shown in Figure 23. 

The reasons for developing a Laboratory Planning Model were 
threefold: 

(1) To describe the operation of crime laboratories in a more 
definitive manner than hal3 previously been available; 

(2) To form the basis for the collection of data which will 
ultimately carry this definition to a fairly precise level; and 

(3) To provide an interim tool to help guide planners faced with 
immediate decisions on the creation, augmentation, or restructuring of 
criminalistics operations. 

The model and other planning factors presented in this report 
move in the direction of each of these goals. 

'lihe prec~s~on of the output from the LABS model is dependent upon 
the detail and reliability of input data. The search for input data as the 
initial step in the. planning process, often reveals new insights into the 
problem. The LABS planning model provides a structured metnod for the' col
lectio::: e.nd evaluation of such data. 
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Evidence Item: Powders, capsules, tablets. 
Request: Is material a drug or narcotic? 

II-C-2 
Melting Paint 
II-B-3 Crystal 
Characteristics 

30 

II-B-1 
Microscopic 
Examination 

III-D-4 
TLC 

10 

60 

No 

I-A-1 
Personal 
Observation 

10 

I-A-2 
Reference 
Comparison 

15 

No 

III-D-8 
Extract, Frac
tions (Selected 
Solvents 

III-D-2 
GC 

Ill-A-l 
Spot Tests 

Yes 

Yes 

15 

III-C- 3 
Spectro
photometry 

Figure 22 - Laboratory Test Flow Chart 
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EVIDEIICE 
IrtPIJT 

Weapons, 
revolvers, 
pistols, . 
rifles, 
shotguns 
machine guns 
zip guns, et 

BUllets; 
fired and 
unfired 

Cartridges, 
Fired and 
unfired 

Data SOUrce 

TABUIATION OF LABORATORY SERVICES 

Service Category F1real1ll9 Identification 

TEBTS 

Determine possible: O1JJler from tlngerpri~tB,. and debris 
in l!lechanlBtJ. Usu.al1y performed by otber associates in 
lab. 

Recency of tiring by debris in, barrel or decay of 
"02 vs. t:lllle 

Operating condition of' 'Weapon; trigger pull, effective 
operation of safeties and other 'pa,rta. If' parts are 
brokeJ;l} assess~ recency of break and restore to 'Working 
order .... Fire tests 

COllIIlBrison 'With bUllets and cartridges in case 

See: cartridge and bullet sheets 

Evidence of' ricochet ; adhering debris 

Blood and tissue adhering (usual blood tests employed) 

Class characteristics; type 01' 'Weapon 

ComI8r1son bet'Ween two or more bullets in case to 
establish one or more guns. Also} compe.rison 'With 
open case file. Identl:!'ication of ",eapol" 'lJy comparison 
of tests "IS. avidence bullet. 

Manufacture, caliber and type, type of weapon 

Com:pa.risonj 1"ired in srone or different 'Weapons 

Recency of fire; accUlllllated debris 

Gain or loss of 'Weight vs. time 

Decay of N0
2 

Identification, of 'Weapon by comparison with 
tests fram suspect gun. Also conu:nrison with 
open case file. 

'. 

TlHE 
i REQ.UIRED 

20-30 min. 

20 min.-
24 hr. 

20 .. 60 min. 

IlEFERENCE 
BTANJ)ARDS 

stereom1croscope standards 0 

suspects' 
inserprint 

and pocket 
debris 

stereomicroscope Lit. or • 
.700 slide col-

spectropbotomete 
tsoo-topoo 

Hand tools, set 
of weights. 

ection 

collection 
of guns 

or parts 

DEGREE OF 
TECHNICIAN IDENTITY vs 

BKILLS-DEGREE IDENTIFICATION 

Specialty in 
finserprint 
development 
and compe.riso 
Specialty in 
fiber and 
trace analysi 

possible to 
positive-

mull in ~y be used to 
m1c'roanalysis refute aUb:! 
and instru .. 
mental analys s 
~S + 

Intimate Investigative 
knOllledge of aid 
operation of 
guns .. .. 
6 mos ... 1 yr. 
HS + 

CRDoIES 

Homicide 

Asg· 
Assault 

A_d 
Robbery 

Homicide 

Asg· 
Assault 

Arned 
Robbery 

Homicide 

Agg. 
Assault 

Arned 
.Robbery 

10-20 min. utereom1croscope literature It present, Aid in recon- Homicide 
Asg· 
Assault; 
Armed 
Robl:iory 

'700 and stand- work shared stlUC'tion or 
arda from w1 th micro- event 
Bcene analyst 

HS + 

10 min.- stereom1cros('cpe usual bloat BS + Aid in recen-
e hr. $700 standards ' stzuC'tion of 

event. 

10 min.oo ntereom1croscope collection 
30 min. $700 of fired 

bullets 

20min... Compo micro.. csse tests 
3 hr. per scope; $1;200.. Open file 
bullet. tspoO 
Greater 
than for 
ctgs due to 
possible 
Jl1ltilat1on 

10 min.-
30 JIlin. 

30-60 min. 

15 JIlin. 

1-3 deys 

1·2 deys 

20-60 JIlin. 
per ctg. 

stereomicroscop cartridge 
$700 collection 

compo micro" case 
scope .... tlpOO speCimen 
~OOO 

stereomicrosco,pf Lit 
$700 

llalance analyt. Lit. 
tloo - tsoo 
spectropbotomet r Lit. 
tsoo - tspoo 

Camp. micro .. 
$lj!00 - tspoo 

CBse tests 
open file 

2-3 weeks 
t~"B,in1ng 

H.S. 

Determines pos .. 
sible guns as 
invest. aid. 

Skill develop d can be posi
by comparing tive 11' su!'!'i
several bun.. clent rifling 
dred pairs 01' impression is 
fired bullets available 
118tched and 
mismatched, 
under super-
vision; 3 .. 4 
months; 
HS--+BS 

HomiC'ide 
Asg· 
Assault.; 
Armed 
Robbery 

Homjr,:ide 
Asg· 
Assault; 
Armed 
Robbery 

2 .. 3 'Weeks 
H.S. 

Investigative Homicide 

1 

2-3 months 
H.S. + 

1-2 'Weeks 

BS 

HS 

Aid 
Armed 

positive Robbery 
identi:fication 

Investigative 
Aid 

Inves tiga t1 ve 
Aid 

Investigative 
Aid 

Assault 

Skill devel- can be pod- Homicide 
oped by com- ti ve lident1fi-
paring sev.. cation if' Armed 
eral. hundred sUfficient marks robbery 
pairs of. fire ore available 
ctgs., natche Assault 
and mismtche 

2 .. 3 months 
concentra
tion under 
supervision 
HS_BS 

Figure 23 
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TABUlATION OF LABOMTORY SERVICES 

Service Gategory': FirenIlM Trlent1f1cat1nn (including po\l'der residue) 

TESTS TIME EQUIPMENT/ REFERENCE TECIIIIICIAN 

I I REOUlRED COST STANDARDS' llKILLS-DEGREE 

Detection Qf powder particles by :1 bfra red photography J 2-6 hr. stereomicroscope case pat- skill varies 
visual exam.1na.tloD, chemical. detec1;lon (Walker test) J dependi"g 0 $700 terns; from 1 .. 2 'Wka 
spectroscopic identification of z'eadJ barium and antimony test used ~;pectrograph case 'Weapol: for easily 
soft x-xay detectloIt of lead. All of the above tests anel prob- to/OOO + case ammo visual pet-

are used to determine distance of shooting; some are lems otfere Soft x-my terns to 
sensitive 0 .. 9 !t., other 0 .. 24- in. Detennination ot dis .. by support tJ,OOO-$:lpoo 2-3 mo. for 
tance requires preparation ot B, series of test patterns mterlal Camera, etc. complex: in-
using gun and amno of same mke and lot. $200 - $400 strumentatioI 

liB ,BS + 

Harrison test .. O.lNHCl swabs of hands in 5 ... 7 regions. 2-4 hr/teat expendables case ctgs. considera"le 
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and fired cartridges. perto:noo.nce 

of test. 
2 .. 3 ",eelts 
BS + 

liM .. irradiation of" wax gloves of suspects hands 2-6 days contract testing 
$lSD/test Ph.D 

Figure 23"'(Concluded) 
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Introduction 

This appendix contain!', the details of a cost/effectiveness analysis 
of the various candidate strate/?;ies proposed for a national criminalistics 
system. Figure 1-1 provides the summary results comparing seven locational 
strategies under three conditions. Figure 1-2 and Figure 1-3 provide the 
bases upon which these and the subsequent analyses were structured. 

Candidate Strategies 

The candidate strategies considered in this cost/effectiveness 
analysis are those which were described in Section IV, along with supporting 
rationale. The simplest of these systems is that containing the single 
national laboratory with increasing complexity of structure through the 
"pure" systems (Le., national plus 50 state laboratories) and finally to 
the "hybrid" mixes (L e., national, state, and SMSA). It will be noted that 
in each of the strategies shown in Figure 1-1 a national laboratory has 
been included while allowing the other components of a mix to vary. The 
rationale behind the plan recognizes that a national laboratory exists today 
and that whatever strategy is ultimately adopted to improve our nation's 
criminalistics system it will, of necessity, include this capability. One 
other point regarding the role of the national laboratory in each of the 
strategies should be noted. Even though in the logiC about to be described 
the total caseload in a given strategy is based on assignment of cases to 
specific laboratories cover,ed in that strategy, the caseload to the natior.al 
laboratory remains constant. This allotment of cases to the national labo
ratory under each strategy is in keeping with the practice of the present
day criminalistics system whereby any agency may submit clue material for 
analyses to a national crime laboratory such as the FBI regardless of the 
availability of a more local laboratory. 

Additionally, it should be noted that the cases per officer (CPO) 
concept discussed in Section II was applied consistently throughout the 
analysis so that the yield to a particular type of laboratory (regional, 
City, etc.) is consistent. 

The discussion in Section IV and this introduction then provide 
the background upon which the cost/effectiveness analysis was determined. 

Analysis, Phase I 

Figure 1-1 compares the seven locational strategies as' to the num
ber of examiners required at the national level and as to the relative costs 
of each ,strategy. 
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Anallsis 1 Anallsis 2 Anallsis 3 

Cases Fixed Variable Variable 

to Number Examiner Examiner Number Caseload 

Strategl CID Lab Examiners Cost ($ x 106 ) Cost ($ x 106 ) Examiners ($ x 106 ) 

I. 1 National Lab 0.1 30,700 123 2.46 2.09 246 4.18 

II. 1 National Lab 0.1 30,700 123 2.46 2.09 123 2.09 

9 Regional Labs 0.5 153,500 614 12.28 11.05 1,228 20.88 -- --
184,200 737 14.74 13.14 1,351 22.97 : I 

;1 
I 

III. 1 National Lab 0.1 30,700 123 2.46 2.09 246 4.18 ! 
d 

50 State Labs 1.0 307 2000 1 2228 24.56 23.33 1,228 23.33 U 

337,700 1,351 27.02 25.42 1,474 27.51 !I 
j; 

IV. 1 National Lab 0.1 30,700 123 2.46 2.09 246 4.18 

9 Regional Lab s 0.5 97,655 390 7.80 7.41 780 14.82 

60 City Labs 3.0 335,073 1 2340 26.80 25.46 670 13.40 
CJl -- -- --
t.D 463,428 1,853 37.06 34.96 1,696 32.40 

V. 1 National Lab 0.1 30,700 123 2.46 2.09 246 4.18 

50 State Labs 1.0 195,309 781 15.62 14.84 781 14.84 

f\ 60 City Labs 3.0 335,073 1 2340 26.80 25.46 670 13.40 .. _-
561,082 2,244 44.88 4,2.39 1,697 32.42 l\ 

'I 

1\ 

VI. 1 National Lab 0.1 30,700 123 2.46 2.09 246 4.18 Ii 
II . ! 
\1 

9 Regional Labs 0.5 56,991 228 4.56 4.56 456 8.21 .\ 

IJ-104 SMSA Labs 3.0 579 2057 2,316 46.32 44.00 1,158 23.16 

II 666,748 2,667 53.34 50.65 1,860 35.55 

VII. 1 National Lab 0.1 30,700 123 2.46 2.09 246 4.18 I 
50 State Labs 1.0 113,981 456 9.12 9.12 456 9.12 I 

104 SMSA Labs 3.0 579,057 2,316 46.32 44.00 1,158 23.16 --
723,738 2,895 57.90 55.21 1,860 36.46 

Figure 1~1 - Summary Table, Cost/Effectiveness Analysis 
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DEMAND fOR CRIME LAB EXAMTNERS 
TN CITlE'S HAVING A POLICE FORCE OF AT UC:AST 2l;0 OFFICF.RS 

RASED ON A YIELD OF THREE CA~rS PER OFFIC,R 

HIOEX 
CRT'1E 

NUMRER E'ST. 
POLICF LAB 

CASES 

NO. EXAMINERS 
BY CASELOAD 

LOW Me:D HIGH 

CUM. 
NUMFIER 
POLICE 

CUM. 
LAR 
CASES 

CUM. EXAMTNI""IS 
BY CA<;ELOAD 

LOW MED HIGH 

4R?9'10. ?9939. 

II'H?3. 12006. 

11439. 7319. 

16316? '5'137. 

67157. 1?5'1. 

49360. 3?20. 

32~A7. ?61? 

,40;>A. ?161. 

390~4. ;>0)(,. 

173£>? 1'111. 

47J0'l. 1745. 

17<'10. 1"21. 

479'5~. 15'17. 

?4170. 1'504. 

151191. 14;><;. 

34660. 137'1. 

?11607. 1377. 

?~?42. 107<;. 

2061\7. 10?3. 

177A3. I"~'. 

?~?II? 

?407? 

lA01R. 

IF.3?n. 

71?3';. 

???l7. 

?£>90,. 

17044. 

93 72. 

19370. 

)4699. 

71'1111. 

17940. 

II M6. 

97a9. 

11?0? 

115~7 • 

1171£>. 

'170. 

94? 

07£>. 

A7<;. 

7"'';. 

77'5. 

774. 

741. 

7?? 

709. 

1170. 

603. 

~AO. 

573. 

'i7? 

492. 

A9817. 719. 359. 180. 29939. R9817. 719. 35'1. 180. 

36018. 188. 144. 72. 41945. 125835. 1007. 503. 252. 

21957. 176. 

17811. 142. 

13941. 112. 

9777. 7A. 

96£>0. 77. 

7836. 63. 

64R3. 'i? 

604A. 48. 

5713. 46. 

52:15. 42. 

48"'3. ,9. 

4731. 18. 

451? :16. 

427'5. 34. 

4117. 13. 

4131. 13. 

3075. 75. 

3069. ?5. 

30;>1. ;>4. 

?910. 73. 

2A?£,. 73. 

280R. ?? 

26?A. ?I. 

?6?'i. 71. 

2577. 71. 

?3'iP. 19. 

23?5. 19. 

2327. 19. 

2?29. 18. 

2111';. 17. 

2P7. 17. 

2010. I£>. 

19AO. I". 

19~3. 16. 

1809. 14. 

1740. 14. 

1719. 14. 

17111. 14. 

1560. 12. 

1476. 12. 

• I! 

88. 

71. 

56. 

39. 

39. 

31. 

26. 

24. 

23. 

21. 

19. 

19. 

18. 

17. 

17. 

17. 

12. 

12. 

12. 

12. 

11. 

11. 

11. 

10. 

10. 

9. 

9. 

9. 

9. 

9. 

9. 

A. 

8. 

8. 

7. 

7. 

7. 

7. 

6. 

6. 

44. 49264. 147792. 1182. 

36. 55201. 165603. 1325. 

211. 59848. 179544. 1436. 

591. 29£,. 

6"2. 331. 

71A. 359. 

20. 6~'07. 189321. 1'515. 757. 

19. 66327. 1911981. 1592. 796. 

16. 68939. 206A17. l655. 827. 

1,. 71100. ?13300. 1706. 8~1. 

12. 73116. 219348. 17'55. 877. 

II. 75077; ?250Al. IROI. 900. 

10. 76772. 23031£,. 1841. 921. 

10. 78393. 235179. IARI. 941. 

9. 79970. 239910. 1919. 960. 

9. 81474. ?44422. 195<;. 97A. 

9. 82899. ?4A697. 1990. 995. 

8. 8427A. ?52A34. ?073. 1011. 

8. 85655. 256965. 2056. 102R. 

6. 86680. ?60040. 20~0. 1040, 

6. 87703. 263109. 2105. 1052. 

6. 88710. ~6613n. 2129. 106'i. 

6. 90"22. 271A66. 2175. 1087. 

6. 91558. 274674. 2197. 1099. 

'5. 92434. 277302. 2?IA. 1109. 

5. 93309. ?79927. 7?39. 1120. 

5. 94168. 282<;04. 7?';0. 11:10. 

5. 949~4. 78486? ??79. 1119. 

5. 95729. 287187. ??97. 1149. 

'i. 96503. 2A9509. ~116. 1158. 

4. 97246. 29173Q. 2314. 11,,7. 

4. 97968. ?9)904. 23'il. 117F.. 

04. 98"77. 296031. 23611. 1184. 

4. 99347. ?98041. 23A4. 1192. 

4. 100007. 300021. 2400. 1203. 

4. 1006'iR. 30)974. 24\£,. 120A. 

4. 101261. 3037A3. 2430. 121<;. 

3. 101841. 105521. ?444. I??? 

3. 102414. 307242. 2458. 1229. 

3. 1029R6. 308958. 2472. 1236. 

3. 10350~. 31051A. 2484. 124? 

3. 103998. 3119Q4. 2496. 1?48. 

379. 

398. 

414. 

427. 

439. 

4S0. 

461. 

470. 

480. 

489. 

497. 

506. 

514. 

'520. 

532. 

544, 

55~. 

'i60. 

565. 

<;70. 

'574. 

579. 

'583. 

58R. 

592. 

'596. 

600. 

604. 

608. 

614. 

611). 

621. 

"24. 

Figure 1-2 
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INDEX 
CRI'1E 

15537. 

5173. 

10523. 

10138. 

15300. 

10125. 

9940. 

10011. 

1040R. 

R491. 

107?1. 

7517. 

~941. 

'5767. 

946£,. 

10958. 

7401. 

71'173. 

770A. 

. 1421. 

R411. 

7103. 

II I A6. 

1<'85. 

4750. 

1i408. 

9A~A. 

4006. 

1~43. 

5500. 

6837. 

?498. 

7514. 

419~. 

5675. 

979". 

7633. 

4492. 

3966. 

48;.18. 

DEMAND FOR CRIME LAB EXAMINERS 
TN CITIES HAVING A POLICE FORCE OF AT LEAST 250 OFFICFPS 

RASED ON A YIELD OF THREE CASES PER OFFICER 

NUMRER 
POLICE" 

477. 

469. 

467. 

462. 

460. 

4~6. 

449. 

434. 

427. 

4?4. 

410. 

406. 

401. 

397. 

3'14. 

393. 

1137. 

3AO. 

37? 

366. 

146 • 

33R. 

309. 

307. 

:107. 

105. 

799. 

<'95. 

290. 

277. 

1!74. 

710. 

?,66. 

263. 

263. 

261. 

260. 

EST. 
LAB 
CASES 

NO. EXAMINERS 
8Y CASELOAD 

LOW HED ~IGH 

CUM. 
NUMRER 
PDLICE 

CUM. 
LAR 
CASES 

143]. 11. 

1407. II. 

1401. 11. 

1386. II. 

!JAO. II. 

1368. 11. 

1347. 11. 

1302. 10. 

12131. 10. 

i272. ]0. 

1230. 10. 

1218. 10. 

1203. 10. 

1191. 10. 

118? 9. 

1179. 9. 

1161. 9. 

1140. 9. 

1116. 9. 

109A. 9. 

10:18. 8. 

1014. R. 

999. 8. 

927. 7. 

921. 7. 

921. 7. 

915. 7. 

897. 7. 

885. 7. 

873. 7. 

870. 7. 

870. 7. 

867. 7. 

831. 7. 

82? 7. 

BIO. 6. 

798. 6. 

789. 6. 

789. 6. 

783. 6. 

780. 6. 

768. 6. 

6. 

6. 

6. 

6. 

6. 

5. 

5. 

5. 

5. 

5. 

5. 

5. 

5. 

5. 

5. 

5. 

5. 

5. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 104475. 311425. 

3. 104944. 314832. 

3. 105411. 31"?33. 

3. 105873. 317619. 

3. 1067A9. 320367. 

3. 107238. 321714. 

3. 107672. 323016. 

1. 108099. 324297. 

3. 108523. 325569. 

2. 108933. 3?6799. 

2. 109339. 328017. 

2. 109740. 329?20. 

2. 110137. 330411. 

2. 110~:l1. 131593. 

2. 1109?4. ,32772. 

2. 111111. 333933. 

2. 111691. 335073. 

2. 112063. 3361R9. 

2. 112429. 337287. 

2. 112775. 338325. 

2. 113113. 139339. 

2. 113446. 340331). 

2. 113755. ,4126<;. 

2. 114062. 3421A6. 

2. 114369. 341107. 

2. 114674. 344022. 

2. 114973. 144919. 

2. 115268. 345A04. 

2. 115<;<;9.- 346"77. 

2. 115849. 347547. 

2. 116139. ,48417. 

2. 116428. 349284. 

2. 116705. 3'5011'5. 

?. 116979. 350937. 

2. 117249. 351747. 

2. 117515. 352545. 

2. 117778. 353334. 

2. 118041. 354123. 

2. 118302. 354906. 

2. 118562. 355686. 

2. 118818. 356454. 

Figure 1-2 (Continued) 

61 
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t,10. 
POLICE 

3411 9. 

IliM". 
in541. 

997j, 

1/:;IfO. 

495R. 

41B1. 

-3739. 

337R. 

2939. 

2111'14. 

24?7. 

2141. 

?07R. 

1829. 

1741. 

1691'\. 

1675. 

15RF-. 

1'i1~. 

1532. 

1524. 

1496. 

1441. 

1271. 

1237. 

1?IR. 

1170. 

1115. 

1097. 

11)79. 

1054. 

lOS!. 

1()3? 

DEMAND FOR CRI~:'!, ~.'~l !;lIAMINERS 
IN STANDARD METROPOLI·~~ S'ITISTICAL AREAS 
BASED (1"1 A YIELD OF Tki<('/:: CAS!'"" PER OFFJCE~ 

EST~ 
LAB 
CASES 

NO. EXAi>4INER5 
BY ~ASELOAQ 

LOW M~P HIGH 
CUM 
No. 
PoLIcF. 

102357. 819. 409. 205. 

4~q9B. 176. 18B, g,* 
34119. 

316?3. ?53. 126. 

?9913. 239. 120. 

22740. lA2. 91. 

18?67. 146. 

14R74. 119. 

12R34. 103. 

-12549. 100. 

11217. 90. 

10134. R I. 

MI7. 71. 

A<;9? fo9. 

7779. 62. 

73. 

51. 

50. 

45. 

41. 

35. 

34. 

31. 

7?Rl. 58. '29. 

6423. 

M37. 

6?28. 

51. 26. 

50. 

so. 
45. 

25. 

25. 

22. 

60. 

45. 

37. 

30. 

61j326. 

70297. 

771177'. 

83966. 

AR9? '" 

93202. 
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13. 117466. 

12. 119545. 

12. 121621. 

11. 1 ?347'1. 
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50?5. 

47<;A. 

4foOA. 
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35. 

31. 
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27. 

26. 
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25. 
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15. 
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9. 1351?7. 
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8. 142391. 
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R44. 

935. 

2015. 1008. 

?114. Info7. 
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4A7. 
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5:14. 

<;A4. 
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A?7. 
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2819. 1410. 705. 

JLJ~I' 197n 

CLJ~. PERCENT RNK 
INDEX 

POP. CRIME POL. 

.s.1! 12.3 11.] 

9.2 1601 16.2 2 

IS.! 25.0 22.9 

lA.9 30.3 27.4 

20.? 3?~4 29.0 

21.7 35.6 30.4 

24.0 39.1 3?9 
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?5.9 41.7 35.C 

27.1 42.A'3<;.9 

27.1! 43.3 36.8 

28.5 43.9 37.6 

29.4 45.2 3A.3 

:3 

4 

7 

9 

II 

I? 

11 

14 

15 

16 

717.' 3n.3 4('.3 31!.9 17 

111 2919. 1459. '730. 

2963. 14R2~ 741. 

3007. 1504. 

1090. 1<;45. 

:1130. 1565" 

116h. 

1?4:1. 

3?1'I0. 

1316. 

1352. 

13A7. 

1447. 

3477. 

3506. 

3561. 

3587. 

16].3. 

3639. 

3664. 

3689. 

3714. 

15A4. 

l1i01. 

IF.?? 

1"40. 

165A. 

1676. 

1709. 

17?4. 

173B. 

1753. 

1767. 

17AO. 

1794. 

lA07. 

lA19. 

IA'l2. 

1845. 

1857. 

-152. 

762. 

77(>. 

A02. 

820. 

A47. 

1l54. 

SAi? 

a('9. 

A76. 

A97. 

910. 

916. 

922. 

31.0 47.1 39.6 

31.7 47.(' 40.2 

32.3 4A.5 40.'8 

19 

20 

1?A 49.3 41.4 7.1 

34.'1 51.1l 41.0 

3501 5201 41.5 

37.9 S5.4 4A.O 

39.8 SB.O 47.6 

40.3 51l.6 4fi.'O 

40.(' 5R.A 4A.1 

42.] 60,8 49.4 

42.4 1'11.:1 49;;7 

42.6 61.4 ~O.! 
",\ 

43':'0 t;?n 50.4 

?4 

?<; 

:>" 

7'7 

?'1 

30 

35 

16 

37 

40 

41 
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Ml0Wr~T RE~~ARC~ 1~5TITUTE 
4?'; VOI.KF'R qLVD. 
~AN~A~ CITY, 4I~~mml 64110 

RoeHrSTrR. N.Y. 

rO"T \lOR-4. TEX 

flaYTO~. OHIO 

~AN ANTONIO, TEX 

GREF'N~Rfl~n-HIGH POINT, N.C. 

Na'l4I!rLL~. TEN"J 

SYPACU5F'. N.Y 

AKRON. 0410 

YOII~I/~STn ,I-WARPrN, O"'JO 

TIlL so. n'<LA 

FI,I'IT. "!Tr.H 

r.4A"LOTTF". 'I.r.. 

4hR" T SRIIQ;;. PA 

O;'L~HOO, FLA 

1./1('4IT6. t<hMS 

,TQrNTfl'l ,;:~~I. J 

TArO"!A. ';,~<;H 
~>~~\ 

'IlTICA-pn4r;' N. Y. 

WTLK~~-9A~"F-HAlELT~~. rA 

prORIA. TLL 

C;HRF:VrpnQT. leA 

flEMAND rOR CRIME LAR EXAMINERS 
IN STANOARD MF.TROPOLITAN ~TATrSTTCAL ARFA'l 
8A5fD ON A YIELD OF THREE CASES PFR OFFTCER 

E<;T 
NO. 
PflLIrE 

F5T. 
LAR 
CASrS 

NO. EXA",INERS 
BY CASEl.DAD 

LOW MED HIGH 

CUM 
ND. 
POLlCE 

107.'i. 307';. 

lOll. J033. 

100'i. 301'i. 

'1Rn. ;>940. 

977. 7.911. 

'161. ?flA:1. 

9?0. 77flO. 

'1l3. ?739. 

'110. 7.710. 

90". 7.7?7. 

A7". ?fl34. 

RSI1. 7'i74. 

R5R. 7'i74. 

7'1? ?37". 

),(,9. 7.107. 

754. ??I'o? 

7'i1. ??5J. 

711= 21'11. 

771. ?11'o1. 

711. ?111. 

709. 2171. 

70'i. 2115. 

"?9. IR~7. 

"?1. lS>"9. 

'i'19. 17'17. 

'illl. 1741. 

'i"'i. IF,Q'i. 

'i44. 11'0,2. 

'i19. If-17. 

1494. 

2S. 

7.4. 

24. 

?1. 

?? 

?". 
?2. 

??. 

?I. 

?I. 

?I. 

19 • 

lR. 

IA. 

IR. 

}7. 

17. 

17. 

p. 

16. 

15. 

l'i. 

15. 

14. 

14. 

14. 

14. 

11. 

11. 

Ie. 6. 1'i5771. 

I? 6. 156782. 

17.. fl. 1'i77A7. 

12. 6. 1?8767. 

I? fl. l'i'1744. 

~2. 6. 1f>0705. 

II. 5. IA251R. 

II. 5. 1~34<;0. 

II. 5. 164360. 

II. 'i. 161'>147. 

10. 5. 1~700'i. 

10. 'i. 1~7P61. 

10. 'i. lnBnC;'i. 

9. 5. t6'l4?4. 

9. C;. 17017A. 

9. 5. 1709;:>'l. 

'l. 4. 171f>60. 

9. 4. 1721Al. 

9. 4. 17309? 

9. 4. 173801. 

R. "4. 174'i06. 

A. 4. 175174. 

A. 4. 17583? 

R. 4. 176475. 

a. 4. 177104. 

7. 4. 17777/. 

7. 4. 17R327. 

7. 4. 17R9?6. 

T. 3. 179'i07. 

7. 1. 1~007? 

7. 1. IR0616. 

6. 1. 11111''i. 

I;:>. ' 6. 3. lR1660. 

1. 1I'21'i1l. I;:>. (,. 

CUM 
LAR 
CASE'; 

467313. 

470346. 

473361. 

476301. 

479?17. 

4R?115. 

4A4R75. 

4A7614. 

490J50. 

4'l10AO. 

4'1'i1l07. 

4'lA441. 

50101'i. 

'i015A'1. 

'i0'i'l6'i. 

';10534. 

51?787. 

'i149AO. 

517143. 

'il'1276. 

'i?1401. 

523518. 

5?55;>2. 

'i2749(,. 

5?94?5. 

51111;>. 

'i)6771\. 

t;'A'i7.I. 

'i40;:>11'>· 

'i41A48. 

'i4146'i. 

5449AO. 

541'>474. 

CIIM. pF.DrFNT Q~I"= 
T~IOF.X 

ellM. E"XA"TNFR~ 
RY CA';FLflAD 

LOW H~D HIGH P(')P. CRIMr POL. 

17~3. IRAI. 'l41. 

37A7. 11'91. 947. 

1~IO. 1905. 9'i3. 

1A14. 1917. 9<;A. 

1901. 19~n. 'l7'i. 

19?1. 19(,1. 9RI. 

1945. 1972. 9A6. 

40?9. ?014. 10 n7 • 

404A. ?0?4. 101? 

40"". ?013. 1017. 

40A4. ?04? 10?1. 

410? ?O'il. 10?~. 

41;>0. ?Of>O. 101~. 

4117. ?01'>9. 1014. 

41'i4. ,,077. 1019. 

417i. ?OR". 1041. 

41AA. ?094. 1047. 

4204. ?10". 10'il. 

4??0. ?110. In~S. 

4?1'i. ?lIR. 10'i9. 

4?'i0. ?1?'i. 10(.1. 

4?AO. 2140. 1070. 

4?94. ?147. 1074. 

410A. ?1'i4. 1077. 

41?;:>. ;:>11'>1. 10AO. 

4135. ?ln7. 10 A4. 

414R. 7174. IOA7. 

4~60. ?IAO. 10'lO. 

417? ?lAn. 1091. 

41.1 1'>?4 'i0.7 41 

41,R n?7 51.1 44 

44.1 1'>1.0 'i1.4 4'i 

44.A 1'>1.1'> S?O 47 

47.1 nn.6 54.1 'i4 

47.7 67.? 'i4.7 C;n 

48.7 ('R.4 C;'i,i ~q 

49.A 69.4 'iF,,4 ", 

50.4 70.1 'in.1I (,~ 

'in.7 7n.4 'i7.1 " " 

'i1.4 71.1 'i7.7 f-9 

'i1.7 71.4 'i7.9 70 

C; 1 .9 7 1 .5 'iA 01 71 

'i?1 7?0 'i",.C; 71 

~1.t 7?9 59.;> 77 

4AA. 14"4. 17.. 6. 547'l38. " 

6. 

6. 1. 

11. 6. 1. 

11. 6. :3. 

11. 

1"'11?0. 

'IA3591. 

IA40'i? 

lA4'il,2. 

549160. 

5'i0773., 

55"1'56. 

5<;353(,. 

4401'>. ?~03' 110? 

4417. ??n'l. 1104. 'i4.0 71.1'> no.O P? 

44?"'. ??14. 1107. 

441'l. ?~?O. 1110. 

Figure 1-3 (Continued) 
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401. 
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17P. 

177. 

,71. 

1hll. 

,"1. 

1t:;Q. 

1<;1. 

144. 

140. 

llA. 

117,. 

11">. 

'11. 

111· 

;:>qu. 

?')~. 

F<;r. 
I IIFI 
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1"115. 

1 ~"q. 

1 10? 

1,,?7. 

1??1. 

1?1~, 

I?Ol. 

I?no. 

1191. 

11 A;:>. 

1171. 

1170. 

JJF-4. 

11 nl. 

11~q. 

11~A. 

11 , 4. 

1 J 11. 
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1107. 

10Q? 

1074. 

1074. 

1047. 

101? 

In?n. 

1014. 

1014. 

1011. 

Inns>. 
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04 7. 

AQ7. 

"l0. FXAMTN~Rq 
RY CA<;F.I.(1,~n 

LOW 'lfCn HIGH 

rliM 
""0. 
pOLlrF 

r.IJ .... ~~hMThl~o~ 
~Y ('A~F"LOM' 

I.(')~ MFO wI~H 

11. 

11. 

10. 

10. 

10. 

10. 

10. 

10. 

10. 

10. 

'l. 

9. 

Q. 

9. 

9. 

9. 

9. 

Q. 

'1. 

9. 

9. 

9. 

9. 

Q. 

~. 

A. 

~. 

A. 

A. 

'I. 

<1. 

:>.. 

7. 

7. 

7. 

7. 

'i. 

t;. 

5. 

5. 

5. 

5. 

5. 

5. 

'i. 

'i. 

'i. 

"". 
5. 

S. 

s. 
'i. 

5. 

s. 

5. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4 • 

~. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

3. 1"<;A'i4. 

1. IF''707. 

? l P71?:>. 

? ]PA144. 

? 11>1>74'i. 

;:>. 11>914'i. 

? ,IQQ1?7. 

? 1<l0717. 

? 1 '111 O'i. 

? 1'114'1;:>. 

? 1 '1??n4,. 

? 1'1?1\4:>. 

? 1'1101"'. 

? 1"119? 

'i,n;:>1,. 44'i0. ???'i. Ill? 

'i~7'i~". 641'>0. ??10. 111<;. 

5,RII.,4. 4471. ??1~. Ill". 

'i">01?1. 44A1. ??40. 1 pn. 

S1'>11nn. 4491. ;:>;:>4'i. 11~1. 

C;";:>'i'l3. 4'iOl. ??'i0. 11?'i. 

'if,1S> 11 •• 1+~II. ??'i'i. 11"". 

5f,'iry12. 4'i?0. ?"f>0. 11'n. 

'i~"?1'i. 4~10. ??F,'i. 11'? 

5"741'i. 4S19. ;:>?7n. Ill". 

<;nA~;:>". 4"49. ??7'i. 11'7. 

t;"'1AOA. 4'i~A. ;:>?79. 1140. 

'i70Q'l1. 4~';1I. ??A4. 114;:>. 

57?1~1. 4"77. ??Aq. 1144. 

57111t;. 4"117. ??Q,. 1147. 

'i74471'>. 4'i9~. ??'lH. 114C. 

~7~"34. 4"OC;. ?101. 11~1. 

'i7479;:>. 4~14. ?ln7. l1'i4. 

"77'1;:>6. t,F·?1. ;:>1T? 11~"'. 

'i79n'i7. 4nl?, ?11". 11" •• 

'i .... ]7I,. 4n41. ?','1. 11"'''. 

? 1'11741. SA]?'1",. 4"'i0. ?1?C;. 11/-~. 

? IQ41?'i. 'A?37~. 4n59. ;:>179. 11';". 

? 1'1(14"". "'1145'1. 4""0. ?"4. J 1"7. 

;:>. 1Q4 Q44. 'iq4~1? 4n7f>. ?"R. 11~9. 

? 19<;?0? ~A'i';O';. ""A'i. ?14? 1171. 

? 1 QC;C;'i'i. ~q""1'>5. 4"'11. ?,.t.7. 1171. 

? 1'I<;Qn"'. 'Q77IP. 1.7~? 7
'
<:1. 117". 

? 10f>?'i'i. 'iqq7"~. 4710. ?1~". 117". 

? 106'iQ'l. <;Q97'l7. 471A. ;:>~~~~ 11~". 

2. IQ~OIQ. 'iQOQI7. 47?7. ?1';'. 11"? 

;:>, l'17?77. 'i91A11. 471'i. ;:>IF7. l1 D4. 

? l'17~1'i. ,Q?R45. 4741. ;>171. 11 a ". 

? 1979'i? 'iq1rJ,'i". 47,,1. ?17'i. 11~~. 

? lqR?~q. SQ4~h4. Q7r,Q. ?'79. l1Qn. 

? l CQ t,?l. C;q~QA1. ,.7f..t7.. ;)1!'f'1. 114';1. 

? 19~9~? 'iQ(,I1'iI'>. 477~. ?1"'7. 1104. 

? 1Q9?rJ,1. 'iQ7 A41. 47~1. ;:>,91. 11Q~. 

2. l Q95A7. 'iQA7n1. 47 0 0. ;:>lQ~. 11'10. 

;>. 1'1'lARh. ';90"'ifl. 1,7'17. ;:>''1''0',: 11<1'1. 

?. ?OOlA4. nnn'iS? 4A04. ?40;:>. 1?01. 

D. ?0047'1. "01417. 4"11. ?4n~. l?n,. 

Figure 1-3 (Continued) 
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E'iT 
NO. 
POLICE 

2R;>. 

;>77. 

;>7C;. 

?7;>. 

;>A7. 

:>"n. 

;>'i4. 

?I ... Q. 

;>41. 

?4n. 

;>1'l. 

?1'1. 

? 1t:. 

;>;>? 

;>17 • 

;>1'i. 

?P. 

?In. 

?O'-. 

?O::'-e 

?on •. 

) Q(" 

Iftl. 

17'-). 

177. 

OEMANO FOR CRJ~ L_" F~_MJNERS 
IN STA~OARn METROPOLITAN STATISTJC_L APFAS 
BAC;FO riN A YIELO OF THRFF CASES PER OFFJCEP 

FST. 
LAR 
CASFS 

A41'>. 

'117. 

All. 

A?S. 

AlA. 

An7. 

AnI. 

7A? 

7h? 

747. 

747. 

7;>1. 

7;>0. 

717. 

717. 

714. 

7n~. 

AI;;. 

Aon. 

<;17. 

'i14. 

'ill. 

'ii'S. 

"JO. ~XAMTNFRC; 
BY CASFLOAO 

ru", 
NO. 
POLTr.F LOW MED HIGH 

7. 

7. 

7. 

7. 

7. 

6. 

6. 

1'>. 

6. 

6. 

6. 

5. 

'). 

S. 

5. 

<;. 

5. 

'i. 

'). 

'i. 

'i. 

'i. 

'i. 

'i. 

5. 

'i. 

'i. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

1. 

3. 

3. 

3. 

3. 

;>. 

? 

2. 

2. 

2. 

? 

? 

2it 

7. 

2. 

7. 
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For any given strategy, the CPO value shown reflects the probable yield to 
that particular type laboratory based on the discussion in Section II. The 
cases to the laboratory are determined to be the product of the numb~r of 
sworn police officers in jurisdiction of the laboratory under that strategy 
times the CPO value. The third column depicts the number of examiners required 
for all laboratories of a given type based on an average of 250 cases per 
examiner a year . The cost figures shown in ~he fourth column are base.d on 
a fixed cost at $20,000 per examiner per year and were determined as follows: 

'$12,500 

2,500 

5,000 

$20)000 

Salary 

Salary related expenses (retirement, medical, 
vacation, sick leave, FICA, etc.) 

Other (equipment replacement and maintenance, 
travel for court testimony and professional 
meetings, technical and administrative support 
share) 

The fifth column of Figure l-l'reflects a variable cost per examiner 
assuming certain efficiencies of ~h~.larger laboratory operations. (Due to 
more efficient use of equipment and personnel time as in batch processing; 
lower technical arid administrative cost shares; etc.) Assuming a maximum 
of 5 percent greater efficiency in overall operating costs in any echelon 
of laborat'ory size, the following plan for recognizing economies of operation 
was adopted.' 

Laboratory Size 

5-15 examiners 
16-40 examiners 
41-100 examiners 

100+ examiners 

Cost Per Examiner 

$20,000 
19,000 
18,000 
17,000 

The 5 percent level of improved efficiency could not be substantiated 
on the basis of available data. This fiffilIe is, however, consistent with 
that observed in similar industrial operations in which increas~A" size promotes 
greater efficiency. The inclusion of the cost figures in this qolhrm is 

.' intended to increase the basis of comparison of each of the 10caii811. strategies 
and should be considered for their relative order of magnit~de only. 
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Column 7 in Figure 1-1 again reflects the number of examiners 
required in each type laboratory under a given strategy but this time the 
caseload per examiner is allowed to vary. (Costs are again variable as 
described in the preceding paragraph.) The rationale underlying this third 
type of analysis is that cities and SMSA, laboratories are likely to receive 
a proportionately higher share of routine examination requests so as to enable 
an examiner :i.n such a local laboratory to surpass the 250 cases per year 
level and reach 500 cases per year. (Some laboratories around the country 
are actually reporting even higher caseloads.) 

Continuing with this analysis plan the complexity of the cases 
reaching the state, regional, and national laboratories would increase so 
as to reduce the expected caseload per examiner proportionately. The 
figures used in computing the required number of examiners for these larger 
jurisdiction laboratories are 250, 850, and 125, respectively. 

The following paragraphs describe the unique characteristics of 
each of the location strategies shown in Figure 1-1. 

Strategy I. The ~deld of cases to the national laboratory is 
based on the discussion of c~~.ime laboratory demand presented in Section IV. 
In this and subsequent strateg:1es, the number of sworn police personnel in 
the United States is taken to be 307.,000 including city police off:L~'ers, 
county sheriffs, state marshals, police, and state highway patrol. A CPO 
value of 0.1 i$ used to yield 30,700 cases per year to the national laboratory. 

Strategy II. The cases to the nine regional laboratories were 
determined by applying the 0.5 CPO to the entire police force of the nation 
since the nine regions as defined in the UCR partitioned the United states 
into nine distinct and exhaustive areas. Again, with a 0.1 CPO, 30,700 
cases are sent to the national laboratory. 

Strategy III. The 50 state laboratories, again, cover all the 
police force in the U. S. but the CPO value has increased to 1.0 so that 
twice as Iilany cases reach the 50 state laboratories as did the nine regional 
laboratories under Strategy II. The national laboratory CPO remains 0.1. 

strategy IV 0 This is the first of the "hybrid" Iocational si:;:rate.., 
gies (e.g., the first to consider ti:lf) effects ofspli~ting the allocation of 
"cases to laboratory." to three echelons of laboratory service) ~ In ~this strat
egy., the cases to the 60 city laboratories were determined from the Figure 1-2 
ranking report. Sixty was chosen as' the cutoff point for city laboratories 
since under the medium caseload concept of 250 cases per examiner, Figure l-~ 
indicates that :)elow this level the required number of examiners drops below 
the recommended minimum as discussed in Section III. The cumulative n~er 
of police served by the 60 city laboratories is determined from Figure 1-2. 
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to be 111,691 so that a 3.0 cm would y,iI;~ld 335,073 cases to these labo
ratories. The police in the nation not served by these city laboratories 
are then assigned to the nine regional laboratories at a reduced (0.5) CPO. 
In addition, all of t~e nation's police are assigned to the national labo
ratory at a cm of 0.1. The total yeild of cases to any crime laboratory 
is then the sum of the allocation to one national, nine regional, and 60 
city laboratories. 

Strategy V. This strategy is stIDilar to the preceding one in 
that cases are first allocated to the 60 cities using the 3.0 cm but the 
remaining police officers are assigned to 50 state laboratories and the 
national laboratory. The resulting difference in "cases to laboratory" may 
be not::d by comparing the yield under Strategy IV as compared to Strategy V. 

Strategy VI. The ranking of SMSA' s shown in Figure 1-3 was used 
to establish a cut-off point in the number of SMSA's to be assigned a crime 
laboratory. This ranking report shows that 104 SMSA' s is the maximum number 
of laboratorie's that can bE! strucuured without violating the five examiners 
per labore,tory requirement 'I::or a full-service laboratory. This report 
further shows that 193,019 of the nation's police are served by these 104 
SMSA's using the 3.0 CPO. The yield of cases to laboratory is calculated 
to be 579,057 cases. Under this strategy, the remaining portion of the 
nationis police 'are assigned to regional laboratories at, the 0.5 cm rate. 
~e national laboratory again is considered at the 0.1 cto value. 

Strategy VII. This strategy is identical to that; just described 
except that the police not covered by the 104 SMSA laboratories are assigned 
to 50 state laboratories. The result is, again, that a greater percentage 
of the nation's crimes receive the attention of a crime laboratory under 
'the "balance to regional laboratory" strategies. 

Results 

The results of the calculations highlighted in the seven strategies 
described above are surrnnarized in Figure 1-1. Certain general observations 
can be made from the data shown in this figure. 

(1) As the complexity of the location strategy increases so does 
the number of cases to the laboratories with resulting increase in cost. 

(2) The number of examiners required in any but the simplest of 
strategies ·exceeds the resource currently available. 

(3) The variable cost per laboratory examiner analysis does 
not appreciably affect 'the overall cost to the nation for any given strategy. 
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(4) The cost for a given strategy is most sensitive to the number 
of cases an examiner in a laboratory can be expected to handle (third analysis). 
Due to a variance in the number of examiners required to e,nalyze the fixed 
caseload under this hypothesis the resulting cost comparison for a given 
strategy may vary by an average of 22 percent in the hybrid mixes (Strategies 
IV through VII). The most severely affected are, of course, those strategies 
having a preponderance of national and regional laboratories with the caseload 
per examiner reduced (Strategies I and II in particular). 

While the analysis surrnnary presented in Figure 1-1 provides some 
interesting insights into both manpower and dollar resource requirements 
under several analysis plans, it falls short of providing a meaningful basis 
of comparison of system effectiveness of a given strategy with that of another. 
With this objective in mind, a Phase II of the cost/effectiveness analysis 
of proposed location strategies was conducted . 

Analysis, Phase II 

This phase of the cost/effectiveness analysis measures each 
location strategy against a goal of three cases per officer to the laboratory 
for the entire nation's police force. This goal was determined to be feasible 
after considering the number of crime laboratories in the country that are 
already close to the 3.0 level. (Note the cluster of laboratories near the 
3.0 mark in Figure 1-4). A performance index was developed whiQh compares 
the average CPO of a particular strategy with the 3.0 goal. The ratio thus 
obtained may be considered as a comparative measure of the effectiveness of 
the strategy relative to national requirements. 

A similar indeX was defined for comparing strategy costs with the 
costs associated with some upper bound figure or maximum expenditure for 
criminal'istics services to the entire !l.lJ.,tl0n. To arrive at this figure, 
it was determined that if the nation were saturated with crime laboratories 
so as to provide a 50-mile radius coverage (roughly equivalent to 2-hour 
driving turn-around time), then approximately 400 laboratories would be 
required. Assuming a $200,000 sta~t-up cost per laboratory, some $80 million 
would be needed for start-up costs only. In addition, if the 307,000 police 
officers generated 921,000 cases to the laboratory (3.0 CPO), then 3~690 
examiners would be required at the medium caseload level. Each of these 
examiners costs $20,0.00 per year so that another $73.El million is needed to 
staff and maintain these laboratories. The total cost to the nation for 
this maximum coverage would then be approximately $154 million which is taken 
to be the upper bound figure for criminalistics services. The total cost 
for a given location strategy is measured as a fraction of this maximum cost, 
thus providing a cost comparison basis for each strategy. 
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Ccst/Effectiveness MOdel 

A cost/effectiveness model was developed which discriminates 
between location strategies relative to the performance and cost indices 
just described. The model accommodates mixes of city, SMSA, state, regional, 
and national laboratories according to predefined parameters. By varying 
the number of laboratories to be considered in a given strategy, a curve 
characteristic of that strategy results. The strategies considered in this 
second phase of the cost/effectiveness analysis include those shown in 
Figure 1-1 as well as certain additional ones to be discussed later. Before 
examining each of these strategies in detail, the generalized model will 
be presented with accompanying docum.entation. 

Cost Index Calculation 

The basis for the cost index calculation of a strategy of j 
laboratories of type i jurisdiction and t type k laboratories is given 
by the expression: 

where 

Ic = 

i = 

j = 

k = 

Ie = {2. 0 x 104 [Eij + ~(3 .07 x 105 - Pij)/L ] 

+ 2.0 x 105 (j + L)}/154 x 106 

Cost index 

Strategy's primary laboratories' jurisdiction 

Number of primary laboratories 

Jurisdiction of secondary .. type laboratory 

t = NUmber of laborato~ies of type k 

= Cum number of examiners required for 
(laboratories) 

Rk = CPO yield to laboratories of type k 

j of the i 

Pij = Cum number of police in j jurisdiction of type i 

type 

L = Caseload per examiner in the secondary laboratory jurisdiction 
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Constants 

2.0 x 104 = Cost of an examiner in a crime laboratory per year 

2.0 x 105 = Initial start-up cost; of a crime laboratory 
". 

3.07 x 105 = NUmber of police officers in the nation 

154 x 106 = Upper bound expenditUre for criminalistic operations 

Performance Index Calculation " '" .(,. 

The basis for the 
j laboratories of type i 
jurisdiction laboratories is 

performance index calculation of a strategy of 
jurisdiction plus t laboratories of type k 
given by the expression: 

where the va.riab1e 

Ip = Performance index 

C· . J.J = Cumulative number of cases to j laboratories of type i 

Rk = CPO yield to type k laboratories 

Pij = Cumulative number of police in j jurisdictions of type i 

Constants 
,j 

3.07 x 105 = Number of police officers in the nation 

9.21 x 105 = Cases to laboratory at the 3.0 CPO goal 

Example of Exercising the Cost/Effectiveness 'Mode1' .. 

Su.ppose for example that a planner wishes to apply the cost/ 
effectiveness model just described to investigate the relative merits of a 
strategy which places crime laboratories in the top 6~· SMSA I S (ranked by 
police population) and wishes to assign the balance of' the police force not 
served by the SMSA'~ to nine region~l 1aboratorie~. The cost index, Ic, is 
then calculated to be: 
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Ie • {:2.0 x 104 [2,051 + 0.5(3.07 x 105-170,929)/250J 

+ 2.0 x 105(B9)} /154 x lOB 

Ie = 0.39 

The value of Eij in the general cost equation is determined 
from Figure 1-3, the SMSA ranking report. This report shows that placing 
laboratories in the top 60 SMSA's will require 2,051 examiners at the 250 
(medium) case10ad level. Hence 

Eij = 2,051 

Rk = 0.5 since the secondary type of laboratory in the strategy 
is regional (SMSA being the primary analysis i'actor). ' 

Pij = 170,929 which is the cum number of police served by the 60 
SMSA laboratories as determined again from the Figure 1-3 ranking report. 

L = Case10ad per examiner in the secondary laboratory jurisdiction 
and is also assumed to be 250 cases per year. 

j+t = Total number of laboratories in this strategy--60 SMSA 
plus 9 regional = 69 laboratories. 

The performance· index Ip is calculated in a similar manner: 

Ip = [512,787 + 0.5(3.07 x 105-170,6608 /9.21 x 105 

Ip = 0.63 

with the value of the variable Cij being read directly from Figure 1-3. 

The parameters associated with the strategy under consideration 
are then 0.39 and 0.63 for the cost and performance indices, respectively. 
In themselves,' the indices relate that this particular strategy would cost 
39 percent as much as the upper bound, cost figure discussed earlier and would 
serve 63 percent of the police officers 'of the nation. The real significance 
of.the indices, however, is their relative values in comparison with the 
same indices for other locationa1 strategies. 
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Alternative Location Strategies 

The cost and perfor.mance indices have been calculated for some 
61 alternative strategies and the results are displayed graphically in 
Figure 1-5 with the exact combinations of labora0ories in each strategy 
shown in Figure 1-6. The family of curves shown in this figure represent 
strategies of laboratory locations ral:1ging ,from mixes of pure city and SMSlL 
laboratories to combinations of local laboratories with state or regional 
laboratory supplements. 

The results displayed in Figure 1-5 can be best interpreted by 
considering the family of curves represented in addition to interpreting 
individual points locations. As indicated in Section IV of the main report, 
the ideal locational strategy would be one which approached a performance 
index of 1. ° with cost approaching z'ero. Keeping the optimum goal in mind, 
a survey of the curves shown in this figure will indicate the family(ies) 
of curves which are most cost effective as well as reveal t.he optimum point 
within a given family. 

Curve A in the figure was plotted from six data points and represents 
a strategy assigning crime laboratories to the top 10, 20, 50, 60, 80, and 
86 cities in the city ranking report, Figure 1-2. It is noted from the 
sahpe of this curve that the most cost/effective allocation is reached in 
the lower range of number of laboratories (near the 30 laboratory level) 
since beyond this point the slope of the curve tends to diminish indicating 
a lower return on the investment of additional city laboratories. 

Curve B represents an initial assignment of the srune number of 
city laboratories as was shown in Curve Abut this time the remaining police 
officers not served by the city laboratories are assigned to nine regional 
laboratories. Under this concept, the optimum mix seems to be around the 
40 city laboratory allocation. Figure 1-5 shows that the total at this 
optimum level is 0.49 including the regional laboratories. 

Curve C again represents the assignment of city laboratories at the 
same rate as in the previous strategy but with the balance of the nation's 
police force being assigned to 50 state laboratories. An interesting charac
teristic of this curve is that no well-defined optimum point exists but an 
interval petween 60 and 80 total laboratories (Figure 1-5) appears to be 
about equally cost effective. 

The strategy represented by Curve D is that of only a.ssigning 
crime laboratories to SMSA' s. Ele"en data points comprise this curve so 
that the effects of extending a given strategy over a wide range of labora
tories is well illustrated in this particular example. The optimum ~oint 
in this strategy seems to have been reached at about the 60 to 70 SMSA level. 
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0.2 0.3 

. COST .INDEX 

Figure 1-5 -_ Cost/Effectiveness of Crime 
Laboratory Location Strategies 
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Cur:ve A 
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Curve B 
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Curve C 
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Curve D 
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SMSA. State Regional Total 
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J::c 

0.240.13 
0.29 0.16 
0.34 0.21 
0.36 0.25 
0.38 0.29 
0.39 0.30 

0.37 0.20 
0.41 0.23 
0.45 ·0.28 
0.47 0.31 
0.49 0.35 
0.49 0.36 

0.49 0.31 
0.52 0.34 
0.56 0.38 
0.58 0.42 
0.59 0.45 
0.59 0.·1:6 

'0.33 
0.41 
0.50 
0.56 
0.60 
0.62 
0.65 
0.67 
0.68 
0.69 
Q.70 

0.17 
0.22 
0.29 
0.34 
0.39 
0.43 
0.47 
0,50 
0.5;3 
0.56 
0.58 

Figure 1-6 Candidate Crime Laboratory Systems, 
Alternative Location Strategies 
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Curve G 
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.10 
20 
40 
60 
80 

100 
120 
140 
160 
180 
192 

10 
20 
40 
60 
80 

100 
120 
149 
;L60 
::t.80 
192 

45' 
50 
61 
76 

" f 

50 
50 
50 
50 . 

50 
50 
50 
50 
50 
50 
50 

5 
:5 
5 
5 

9 
9 

·9 
9 
9. 

9 
g. 

9 

9 
9 
9 

Figure 1-6 (Concluded) 
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I 
Note that this level is in contrast to the optimum point in the pure city 
mix, Curve A, which occurred much earlier at approximately the 30 laboratory 
level. . , ' 

Curve E represents a strategy of SMSA laborator'ies with the r"emaining 
officers being assigned to regional laboratories. The optimum point of 
cost/effectiveness appears to be reached between the 60-80 SMSA laboratory 
level (69-89) total number of laboratories, (Figure 1-5). 

Curve F uses the same analysis base as the preceding strategy but 
this time the officers not covered by SMSA laboratories are assigned to 
state laboratories. The greatest cost/effectiveness point for this strategy 
::i.s approximately at the 20 SMSA and 50 state laboratory level. 

The six strategies discussed in the preceding paragraphs, were, 
in general, representative of ~ncreasing order in both cost and effectiveness. 
The strategies consisted of focusing on one of two primary recipients of 
laboratory caseload (city or SMSA) with a possible allocation of the re~aining 
police officers not covered by the strategy to a larger jurisdictional 
laboratory. The general trend of the family of curves as can be seen from 
Figure 1-5 is upward and to the right indicating both increased effectiveness 
ap,d additional costs. In an effort to generate a curve showing greater 
effectiveness but not having the additional costs that had been attendant 
with previous strategies a new plan was devised. 

Under this analysis plan" 20, 40 and 60 SMSA laboratories were 
structured with the stipulation that any state not having a SMSA within 
the cut-off point would receive a laboratory in their largest SMSA (if they 
had anySMSA' s ) with the remaining caseload going to a state laboratory. 
One additional combination considered was only one laboratory per state 
located in the largest SMSA in the state (for 45 states), at the 3.0 cro 
level and the remainder allocated to those 45 SMSA laboratories and five 
additional state laboratories, at the 1.0 cro level. The result of this 
analysis is depicted in Curve G of Figure 1-5. This curve clearly exhibits 
greater performance of crime laboratories in the .higher Ip values without 
the comparable cost increases shown in strategies 'C, D, E, and F. 

While Strategy G appears to be the most cost effective, it is 
probably only of academic interest. The concept of only one laboratory per 
state, located in the largest City, would be difficult to accept for many 
states with large areas, populations or crime rates. 

If the reality of CPO and decay are accepted, however, those 
strategies which establish crime laboratories to serve an ep,tire SMSA are 
clearly superior to the city laboratory concept. 

S~larly,the regional laboratory, even with a cro of five times 
above that at which the FBI laboratory now operates, cannot compete with a 
full-service laboratory at the state level to serve those jurisdictions not 
having a city or SMSA laboratory. 80 
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Washington, D. C., Evidence SQrvey 

Through the cooperation of the Washington, D. C., Metropolitan 
Police Depa.rtment, we were able to obtain a fir.3t sampling of physical 
evidence yield by type crime. Washington, D. C., was selected as one of 
the sites for an evidence survey because of the location of the FBI crime 
laboratory within the city. The close proximity of such a laboratory 
with an almost infinite capability affords to the D. C. Police Department 
a unique opportunity not shared by most other law enforcement agencies in 
the country. 

The special evidence report survey was conducted for a period 
of 1 month with the complete activities of the mobile laboratory unit, 
homicide squad, and sex squad being recorded. Each crime that was covered 
by the Mobile Laboratory Unit was recorded on the MRI form shown in Figure 
2-1. The MRI form was designed to be compatible with the standard MPD form. 
and provide a summary of physical evidence yield per crime investigated. 

The results of the study are presented in Figures 2-2, 2-3 and 
2-4, which show the distribution of crimes by physical evidence item re
covered, and the actual offenses which occurred in Washington, D. C., 
during the sample period. The sample size, of course, varies for each 
crime reported and is indicated at the top of each tabulation in Figure 2-3 
and only those crimes with a sufficiently large sample size are included. 
The frequency of occurrence for each evidence item represents the number 
of cases in which the evidence appeared at least once. 
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MIDWEST RESEARCH INSTITUTE 

MCD 
DlTE NO. OF.!!'ENSE Q'.I'Y. 

17-

10/28 151 Robbery-Ho~dup 

11-
. tilt 199 Robbery-Holdul' 

1 

~ OJ 
Ci'l 

! I , 
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. . j 

...... 

12-
111_3 ?33 Arson , 
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1 

11· 
11/3 "8 Au.,.tr1.'I"'V TT , 

.'-
11/3 '39 Robbery-Holdu~(B.nl I) 1 
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MRI EVIDENCE REPORT SURVEY 
METROPOLI~ POLICE DEPARTMENT 

WASHINGTON, D. C. 

EVIDENCE 

ITEM -
Latent Prints frOll a loaf of bread 

Latent Prints fro. dresser in bed-

room . 

Rolls of Black and White Fil. 

Beer Bottles containing gaaoline 

Handkerchief used for wicks 

1'In1t. n~ l\1.l'lr .",d vnf~A Vf1", 

Latent Prints fro. boxes 

Roll of Black and White FUm 

Diagram of Scene 

Latent Prints from the counter 

w:::tl ,( 

EVIDENCE HELD FOR 
JUDGED POSSIBLE 

NO VALUE IATERUSE 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Figure 2-1 - Sample Data Collection Form 
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CRIME/FREQUENCY DISTRIBUTION 

Crime 

1. Robbery-
2. Death investigations 
3. Homicide 
4. Rape 
5. Burglary 
6. .AJ)W 

7. Bombing 
8. Larceny 
9. Arson 

10. Recovered stolen property 
11. Police investigation 
12 . Kidnapping 
13. Destroying property 
14. Hit and run 
15. Simple assault 
16. Nai:;ional fire arms act 
17. Carl"'y-ing deadly weapon 
18 . Photos of evidence 
19. Photographic assignment 

Cases in which evidence sent to FBI: 9 
Percent of cases in which 'evidence sent to FBI: 5% 

./ 
Figure 2-2 - Physical Evidence Collection Activity by ~e 

Metropolitan Police Department, Washington, 
. for the Month of November 1969. 
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CRIME: Robbery 
NUMBER CASES :~8=1~_ 

Evidence Item 

Latent prints 
Gun 
Other we apon 
Bullet 
Slug 
Shell casing 
Powder residue 
Blood stains 
Fingerprints 
Explosive fragments 
Charred specimens 
Clothing 
Soil sample 
Paper produc ts 
Tissue samples 
Marks and impressions 
Petroleum products 

CRIME: Death Investigation 
NUMBER CASES :_2~3",,--____ _ 

Evidence Item 

Latent prints 
Gun 
Other we apon 
Bullet 
Slug 
Shell casing 
P01·rder residue 
Blood stains 
Fingerprints 
Explosive fragments 
Charred specimens 
Clothing 
Soil sample 
Paper products 
Tissue samples 
Ma;.rks and impressions 
Pe~b,roleum products 

Frequency of Occurrence 

73 
3 

1 
1 

2 

Frequency of Occurrence 

3 
1 

2 

14 

1 

Percentage 

90 
4: 

1 
1 

2 

Percentage 

13 
4 
9 

60 

4 

Figure 2-3 - Frequency Distributions of ~e Physical Evidence by ~e Crime. 
(One month sample, MPD, Washington, D. C.) 
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CRIME: Homicide 
NUMBER GASES: 19 -=---

Evidence Item 

Latent prints 
Gun 
Other we apon 
Bullet 
Slug 
Shell casing 
Pow¢'Ler residue 
Blood. stairls 
Fingerprints 
Explosive fragments 
Charred specimens 
Clothing 
Soil sample 
Paper products 
Tissue s am;ples 
Marks and impressions 
Petroleum products 

CRIME: Rape 
NUMBER CASES: 14 -----
Evidence Item 

Latent prints 
Gun 
Other we apon 
Bullet 
Slug 
Shell casing 
Powder residue 
Blood stains 
Fingerprints 
Explosive fragments' 
Charred specimens 
Clothing 
Soil sample 
Paper products 
Tissue samples 
Marks and impreSSions 
Petr~ieum products 
Cosmetic articles 

o 

--~'- ----.~-~~~----~,...-----

Frequency of 

4 
:3 
2 
.1 
2 
:3 
1 
2 
2 

1 

1 
1 

Occurrence 

Frequency of Occurrence 

11 

:3 
1 

1 

Figure 2-:3 (Continued) 
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CRD1E: Burglary. (Occupied Premise) 
NUMBER CASES: II 

--~---------------
Evidence Item 

Latent prints 
Gun 
Other we apon 
Bullet 
Slug 
Shell casing 
Powder residue 
Blood stains 
Fingerprints 
Explosive fragments 
Charred specimens 
Clothing 
Soil sample 
Pap~r products 
Tissue samples 
Marks and impressions 
Petroleum producps 

CRDlE : . .AJ)W 
NUMBER CASES: 9 

Frequency of Occurrence 

7 

1 

3 

---:----:----

Evidenge Item 

Latent prints 
Gun 
Other we apon 
Bullet 
Slug 

. Shell casing 
Powder residue 
Blood stains 
'Fingerprints 
.Explosiv~ tragments 
·Ch~recJ. specimens . 
Clothing . 
Soil sample 
Paper products 
Tissue samples 
Marks and impressioIlS . 
Petroieum. products 

Frequency of Occurrence 

2 
2 
1 

2 

1 

Figure 2-3 (ConclUded) 
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WASHINGTON, D. C., METROPOLITAN POLICE DEPAR~mNT 

Part 1 Classes 

1. Criminal Homicide 
A. Mlrder 
B. Manslaughter 

*C. Negligent homicide 

2. Rape 
A. Attempt rape 

3. Robbery 
A. Attempt robbery 

4. Aggravated Assault 

5. Housebreaking 
*A. Attempt housebreaking 

6. Larceny-- Theft 
*A. $100 and over 
*B. Under $100 

7. Auto Theft 

Total Part 1 Classes 

* Misdemeanors. 

Actual Offenses Reported Oct.-Nov. 1969 
Oct. Nov. Part 2 Classes ..Q£i:. Nov. 

29 

2 

28 
7 

27 

2. 

21 
4 

1,~14 1,102 
155 154 

338 271 

1,992 2,008 
154 131 

2,618 2,491 
377 415 

2,241 2,076 

1,046 1,231 

8,0.55 7,885 

8. Other ASf aults 
*A. Other 

9. Arson 

10. Forgery and Counter
feiting 

11. Fraud 
*A. Fraud. 

12. Embezzlement 
*A. Embezzlement 

13. Stolen Property 
(Rec. etc.) 

*A. Sto1en,property 

14. Vandalism 
*A. Vandalism 

15 . We apons (c arrying <md 
poss.) 

*A. Weapons 

16. Prostitution 
*A. Prostitution 

17. Sex o.ffenses (ex. 2 
arid IS) 

*A. Sex offenses 

18 . Drug Laws 
*A. Drug Laws 

19 • Gambling 
*A. Gambling 

16 19 
188 132 

25 29 

28 37 

16 
19 

4 
6 

7 
8 

32 
377 

1 
105 

84 

3 
27 

60 
73 

50. 
58 

10. 
35 

5 
3 

5 
9 

35 
475 

-. 
84 

62 

6 
21 

42 
73 

13 
18 

20. *Offenses Against Family 3 

22. Liquor Laws 
*A. Laws 

25. *Vagrancy 

26. Al:).. Other Offenses 

74 192 

1 

36 35 . 
*A. Al1'other offenses 1,540. 1,254 

27. *Fugitive From Justice : 32 37 

" Total Part 2 Classes 2,873 2,651 

Figure 2-4 - Reported Offensel3 MPD, Washington, D. ·C., for' 
Months of October and November 1969 
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ILLINOIS STATE. LABORATORY AT JOLIET ANALYSIS 
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The program described in Section V has been used with success 
to analyze data from the Ill:i.nois state Crime Laboratory at Joliet and the 
stat~ Police Crime Laboratory in Portland, Oregon. Output from the Joliet 
laboratory is shown in Figure 3-1, this Appendix, and the Portland data ~naly
sis is shown in Appendix 4, Figures 4-1 through 4-3. 

The significance of the results displ~ed in these appendices does 
not lie in the magnitude of the numbers shown here but rather in the work
load factors which these numbers suggest. Before any firm conclusions can 
be drawn. about parameters describing the operat:i.on of a crime laboratory, 
a much larger data ba.se is needed. The presentation of the program output 
in tl.1is report is intended to t.~ indicative of the kinds of analyses that 
would be possible should adequate data be made available. 
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CATEGORY 

~~OAO BY TYPE OffENSE 
MURDER 
RAPE 
ROBBERY 
AGG ASSAULT 
NEG MANSLAUGHTER 
OTHER ASSAULTS 
OTHER SEX 
fAMILY 
KIDNAPPING 
HIT + RUN 
DEATH INVESTIGATION 
OTHER PERSONS 
BURGLARY 
LARCENY 50+ 
AUTO THEfT 
LARCENY 50-
ARSON 
fORGERY + COUNTERfEIT 
fRAUD 
E"'18EZZlEMENT 
STOLEN PROPERTY 
V At-JOAL ISM 
BOMBING 
Pf.TS + LIVESTOCK 
fOOD + DRUG 
OTHER PROPERTY 
WEAP'ONS 
COM~ VICE 
NARCOTIC + DO 
GAMBLING 
Dt-/I 
LIQUOR 
DRUNKNESS 
SUICIDE 
ABORTION 
08SCENE LITERAlURE 
CONSERVATION 
OTHER ACTS 
PERSONS INDEX 
PERSONS I + II 
PfRSONS OTHER 
PROPERTY + COM INDEX 
PROPERTY + COM I + II 
PROPERTY + COM OTHER 
ILLEGAL ACTS I + II 
ILLEGAL ACTS OTHER 

~B SERVICE CASES ONLY 
fIREARMS 
BLOOD ALCOHOL 

NUMBER 

2220 
77 
61 
64 

9 
7 

24 
21 

1 
2 

35 
7 
1 

363 
153 

1 
o 

75 
10 

5 
o 
1 

37 
11 
o 
o 
5 

56 
1 

904 
1 

18 
21 

o 
19 
o 
2 
o 
4 

~11 
53 
45 

517 
128 

16 
1001 

25 
1949 

232 
31 

Figure 3-1 - Complete Illinois Data Analysis 
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!itJRDER 

FIRF'ARMS 
PLOOO ALCOHOL 
NARCOTJCS 
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GLASS 
LATENT PRINT 
DANGEROUS DRUG 
TOOL MARK 
DOCUMENT 
SEROLOGY 
HAIR + FlARE· 
HOMR (F'XPLOSIVE) 
F,OOTWEAR 1.0. 
SOIL '. 
ARSON OERRIS ' . 
ALCOHOL CONTENT, 
INTOXICATINE'CMPD. 
RLOOD 
OTHER 

RAEE 
FIREARMS' 
BLOOD ALCOHOL 
NARCOTICS 
PAINT 
GLASS 
LATENT PRINT 
DANGEROUS DRUG 
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DOCUMENT 
SEROLOGY 
HAIR + FIBRE 
AOt-1B CF;XPLOSIVE) 
FOOTloI/EAR 'I.D. 
SOIL 
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GLASS 
LATF.NT PRINT 
OANGEROUS DRUG' 
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77 
47 61,,0 

8 10.4 
1 1.3 
2 2.6 
0 '0.0 

11 22.1 
1 1.3 
0 0.0 
0 0.0 

31 40.3 
8 10.4 
0 0.0 
1 1.3 
1 1.3 
1 1.3 
0 0.0 
0 0.0 
1 1.3 
4 5.2 

61 
1 1.6 
0 0.0 
0 0.0 
0 0.0 
0 0.0 
6 9.8 
0 0.0 
0 0.0 
0 0.0 

30 49.2 
14 23.0 

0 0.0 
1 1.6 
0 0.0 
0 0.0 
0 0.0 
0 0.0 
0 0.0 
1 1.6 

64 ' 
15 23.4 

1 1.6 
0 O~O 

0 0.0 
1 1.6 

28 43.A 
'1 1.6 
2 3.1 
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l.lNF CATF.GORY NW~f1FR PFRCENT r 

n l.rn LINt;: r.ATEGORY NUMRER PERCENT 

j : 
51 DOr.UMEI\IT 0 0.0 
5? SEROu')(iY 5 7.8 n 101 0THER 0 0.0 
51 HATR + FIRRE 4 6.~ 102 OTHE:R ASSAULT ·24 1m 54 Rm~R (Fl(PLOStVE) 0 0.0 ' . 103 FIREARMc; 8 33.3 
55 FOOTWEAR 1.0. 1 1.6 

J 
104 RLOOD ALCOHOL 0 0.0 

56 SOIL 1 1.6 n m 105 NARCOTICS 0 0.0 
57 ARSON DERRIS 0 0'.0 .' 

PAINT 0.0 106 0 
5R ALCOHOL COr--ITENT 0 0.0 10"1 GLASS 0 0.0 
59 HHOXICATING CMPD. 0 0.0 n 108 LATENT PRINT 5 20.A 
60 RLOOD a 0.0 ill 109 DANGEROUS DRUG 0 0 .• 0 
lSI OTHER 2 3.1 ;,r, 

110 TOOLMARK '0 0.0 
62 AGG. ASSAULT 9 

D 
III DOCU~~ENT 0 0.0 

63 FIREARMS 7 77.8 ~. rn 112 SEROLOGY 1 29 •. 2 
64 RLOOD ALCOHOL a 0.0 113 HAIR + FlARE '0 0.0 
65 NARCOTICS 0 0.0 -I, 114 80M A (fXPLOSIVE) 0 0.0 
66 PAINT a 0.0 ~ ill 115 FOOTVJEAR 1.0. 0 0.0 , 
67 GLASS 0 0.0 116 SOIL 0 0.0 ; 

I 6B LATENT PRINT 3 33.3 .117 ARSON DERRIS a 0.0 
j 69 DANGER{)US DRUG a 0.0 

~ ~ 
llR ALCOHOL CONTENT ·0 0.0 

! 70 TOOLMARK 0 0.0 r 119 INTOXICATING CMPD. a 0.0 

~ 71 DOCUMENT a 0.0 120 ALOOD a 0 •. 0 
72 SEROLOGY 2 22~2 

~ 1 
121 OTHER a 0.0 i! 73 HAIR + FIBRE 1 11.1 ~ I??, OTHER SEX 21 j! 

II " 74 ROM8 (FXPLOSIVE) 0 0.0 1 2·3 FIREARt-1S 0 0.0 u 

l \I 75 FOOn/EAr~ 1.0. 0 0.0 124 RLOOD ALCOHOL 0 0.0 'il 76 SOIL 1 11.1 ~ m 
125 NARCOTICS 0 0.0 

H 77 ARSON DERRIS 0 0.0 12fl PAINT 1 4",8 }{ 

g 78 ALCOHOL CONTENT 0 0.0 ·127 GLASS 0 o •. 0 

" ; 79 HHOXICATPJG CMPD. a 0.0 
rn 

-"",) 

m 
128 LATEf\JT PRINT 2 9.5 

F30 RLOOD a 0.0 : I 129 DANGEROUS DRUG 1 4.8 
'1 81 OTHER 0 0.0 130 TOOLMARK 0 0.0 

I 82 NEG. MANS. 7 131 ·DOCUMENT 0 0.0 
.'33 FIREAR~~S 3 42.9 I ~ 132 SEROLOGY 2 9.5 > , j 

84 RLOOD .ALCOHOL 0 0.0 , 
133 HAIR FIBRE 1 4 • .'3 -, + , 

>J 
815 NARCOTICS -'---~'i 14.3 134 AO~A (FXPLOSIVE) 0 0.0 
116 PAINT 3 42.9 I I 135 FOOTWEAR 1.0. o· 0.0 
87 GLASS a 0 .. 0 13fl SOIL 0 0.0 
88 LATENT PRINT 3 42 f1 9 1;37 ARSON nEBRJS a 0.0 
.'3q DANGEROUS DRUG a 0.0 I, ~ J 

138 ALCOHOL CONTENT '0 0.0 
90 TOOLMARK a 0.0 13·9 INTOXIGATING CMPD, 0 0.0 
91 DOCUMENT a 0.0 i 1 '. 

1·40 ALOOD () 0 .• 0 , 
92 SEROLOGY 2 28.6 

I .141 OTHER .1 4.,8 
93 HAIR + FJRRE a 0.0 ] 142 FAMILY 1 

, 94 ROM8 (EXPLOSIVE) 0 0.0 143 FIREARMS 0 0.0 i 

FOOTWEAR 1.0. 1 14 .. 3 1 95 144 ALODD ALCOHOL 0 0.0 i q6 SOIL 0 0.0 I J 145 NARCOTICS 0 0.0 -I 
I 97 ARSON DEBRIS a 0.0 14f.l PAINT 0 0.0-I 
\ 

9~ ALCOHOL CONTENT a 0.0 147 GLASS 0 0 .• 0 "i 
I 9~ INTOXII':ATING CMPD. 0 0.0 

m ,I 14'R LATENT PRINT 0 0.0 ! 100 RLOOD 0 0.0 ~ .. 
14,Q QANGF-ROUS DRUC7 0 0.0 ., i 

·1 
150 TOOLt.1ARK 0 0.,0 
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L HIE CflTFGORY NUMqER PERCENT n ill L It\!1=' CATF.GOR'y' NUMRER PEPCfNT 

151 nOCU~1E"IT 0 0.0 

U rn 
201 OTHFR 1 2.9 152 SEROLOGY 0 0.0 
20? 'p EATH INVF.STIGI\TI0N 7 153 HAIR + F I 8RF~ 0 0.0 
203 FIREARMS 2 ?8.f> 154 ROMR (FXPLOSIVE) 0 0.0 

ill 
204 RLOOD ALC0HOL 0 0.0 155 FOOHJEAR 1.0. 0 0.0 D 205 ~.IARCOT T CS 0 0.0 1136 SOIL 0 0.0 206 PAINT 0 0.0 157 ARSON nfRRIS 0 0.0 207 GLASS 0 0.0 158 ALCOHOL CONTENT 0 0.0 

00 ~ 208 LATENT f:'JR INT 2 28.6 159 INTOXICATING CMPD. 0 0.0 209 I)ANGfPOUC; DRUG 0 0.0 160 RLOOD 0 0.0 210 TOOL MAC?K 0 0.0 161 OTHER 0 0.0 

m ~ 
211 nOCUt-1E"'T 0 0.0 162 !< I ONAPP HIG 2· ~ . 212 SEROLOGY 2 28.6 1(,3 FIREARMS o· 0.0 21"3 HAIR + FIRRE O. 0.0 j 164 RLOOD ALCOHOL 0 0.0 

rn ~ 
214 ROMR (F)(PLOSIVE) 0 0.0 I 165 NARCOTICS 0 0.0 21S fOOTWEAR I.D. 0 0.0 

1 
166 PAINT 0 0.0 

216 SOIL 0 0.0 167 GLASS 0 0.0 . 217 ARSON nERRIS 0 0.0 ;1 168 LATENT PRIf\IT 0 0.0 
rJ1 ~ 218 ALCOHOL COI\jTENT 0 0.0 

'J 
169 nANGEROIJS ORUG 0 0.0 219 INTOXlr.ATING CMPD. 0 0.0 

1J fj 170 TOOLMARt< 0- 0.0 220 8LOOD 0 0.0 
:1 

171 DOCUMENT a 0.0 

I ill 221 OTl-lER 2 28.6 
n 
11 172 SEROLOGY 2 100.0 222 " 

1 50.0 ~ 173 HAIR + FIBRE' 
223 174 ROMB (EXPLOSIVE) 0 0.0 
224 i 175 FOOTWEAR I.D. 0 0.0 I ru 225 i 

, 
SOIL 0 0.0 

226 f 
1 17(, 1 

i. 

! 

nEBRIS 0 0.0 
227 i 177 ARSOI\J 

! CONTENT 0 0.0 I U 228 i 
\ 178 ALCOHOl. 

}i 

t· 179 HI T 0 X I CAT I N G CMPD. 0 0.0 
229 r 180 RLOOf) 0 0.0 
230 I' 181 ·OTHER 1 50.0 

I ~ 
231 i· 

I 182 HIT AND RUN 35 :,:, 

232 r 
1 , 

. 
0 0.0 183 FIREARMS 233 t 

I 
184 8LOOD AI..:COHOL '0 0.0 234 

I ml " 

m 185 NARCOTICS 0 0.0 
235 186 PAINT 32 91.4 23(' I 1.87 GLASS 3 8.6 
237 18R LATF.:NT PRINT 0 0.0 I M 23R I 189 DANGEROUS DRUG 0 0.0 
239 r 

190 TOOLMARK 2 5.7 240 191 DOCW~EI\JT 0 0.0 

I ~ 241 SEROLOGY ,i 3 8.6 
242 192 

I! 
193 HAIR + FIBRE 2 5.7 

243 194 ROMR (FXPLOSLVEJ '0 0.0 

I D 
244 ~t FOOT'.oJEA.P /I";;b~. 0 0.0 ,J 245 rl 195 

n 
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196 SOIL 1 2.9 
246 Ii 
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247 1 
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II 
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19R ALCOHOL CONTENT o l 0.0 
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249 200 ALOOf) 0 0.0 
250 Ij 

m I Figure 3-1 (Continued) 1 Figure 3-1 (Continued) 
I \ , 
1 

109 I 108 >1(:*". ;I 

j D 
; .. 

m < n ., 

ff • 
ti 

J ", .,--

,: 
.'I 

~ 

t'! 

'.1 
' __ ~_'~_ •. ·_"r_"~n----._ .... 

_,-,":K~~ ;.l(l~'" Mo<!=;t~~~' ,1 ~ -.>::;:;::::':'::~:~~~~----,- .... -~~1-- " ..... .;..-.-" . -."...--.--, ...... ""-,~.,~-.. ,". 
' .... --...--...-.. -~-~ .. -,." 

""",he> 

--,.---...~,-~ . 
'~j ... . - ,c' .' 



",_,-,-~~:,;::;;;.::;~.~;..~,,;;..~.:~:t.~~~~'"- , 
>, ~r • .. , •• ,.. .. , .. _-"">'J.. ..... =~~~T.W .. ' ... _.-. ______ -1.'" 

,_ ......... - --

I 

'-: n [J 

L If\IE CATEGORY NUMAER PFRCENT n U LINF 
(/ 

CATEGORY NUMRER PF.PCENT 

1 D.\~.t. 
18 n U .. 

2 FIREARMS 
0 0.0 

Sl 

3 RLOOD ALCOHOL 12 66.7 

SEPOLOr,y 
5? 

". 
7 36.8 

4 hlARCOT ICS 
1 5.6 n 

ff1\IR + FIBRE 

5 PAINT 
0 0.0 U 

53 80t"'A (F.XPLOS I Vf) 
0 0.0 

f, GLASS 
0 0.0 

54 FOOTWEAR 
0 0.0 

7 LATENT PRINT 1 5.6 

55 SOIL 
0 0.0 

R [)ANGfROU5 QRUG 0 0.0 n u 
56 ARSON PF.:RRIS 

0 0.0 

q TOOL MARK 
0 0.0 

57 ALCOHOL CONTENT 
0 0.0 

10 DOCUMENT 
0 0.0 

5A INTOXICATING 
0 0.0 

59 
CMPD. 

11 SEROLOGY 
0 0.0 n u 

8LOOD 
0 0.0 

12 HAIR + FIRRE 
0 0.0 

60 OTHER 
0 0.0 

13 ROM~ (EXPLOSIVE) 0 0.0 

6) QRSCENE LITERATURE 
2 10.5 

14 FOOTWEAR 1.0. 0 0.0 

6? FIREARMS 
2 

15 SOIL 
0 0.0 D U 

63 ALOOD ALCOHOL 
0 0.0 

16 ARSON DEBRIS 
0 0.0 

64 NARCOfICS 
0 0.0 

17 ALCOHOL CONTENT 0 0.0 

65 PAINT 
0 0.0 

18 INTOXICATING CMPO. 0 0.0 M U 
66 GLASS 

0 0.0 

19 RLOOD 
0 0.0 

67 LATENT PRINT 
0 0.0 

20 OTHER 
1 5.6 

68 DANGEROUS DRUG 
2 100.0 

21 LIQUOR 
21 m ·U 

69 TOOL MARl< 
0 0.0 

22 FIRE"ARMS 
1 4.8 

70 DOCU~ENT 
0 0.0 

23 BLOO[) ALCOHOL 5 23.8 

71 SEROLOGY 
0 0.0 

2'f NARCOTICS 
0 0.0 

72 HAIR + FIBRE 
0 0.0 

25 PAINT 
0 0.0 m u 

73 ROM8 (FXPLOSIVE) 
0 0.0 

26 GLASS 
0 0.0 

74 FOOTWEAR 
0 0.0 

27 LATENT PRINT 1 4.8 

75 SOIL 
a 0.0 ! 

28 DANGEROUS DRUG 0 0.0 m u 
76 ARSON nE8RIS 

0 0.0 ! 

29 TOOL MARl< 
0 0.0 

77 ALCOHOL CONTENT 
a 0.0 

! 

30 QOCUMENT 
0 0.0 

78 INTOXICATING 
a 0.0 ! 

Ct~PD • 

31 SEROLO(;Y 
1 4.8 11 U 

79 RLOOO 
0 0.0 I 

32 HAIR + FlARE 0 0.0 

80 OTHER 
0 0.0 

33 ROMA (F)CPlOSIVE) a 0.0 

81 OTHER ACTS 
0 0.0 1 

34 FOOTWEAR 1.0. 
0 0.0 

82 FIREARMS 
4 

! .. 

/ 

I ~ 
83 

35 SOIL 
0 0.0 

8LOOO ALCOHOL 
0 0.0 

36 II.RSON DEBRIS 
0 0.0 

84 NARCOTTS 
0 0.0 

37 ALCOHOL CONTENT 12 57.1 

B5 PAINT 
0 0.0 

3A INTOXICATING CMPO. 0 0.0 I U 
86 GLASS 
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39 8LOOD 
0 0.0 

87 LATF::NT PRtNT 
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40 OTHER 
0 0.0 

88 DANGEROUS DRUG 
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c , 

89 
0 

41 SUICIDE 
19 m U 
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0.0 
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17 R9.5 
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0 0.0 

/.! 43 I1LOOO Al.COHOL 1 5.3 

91 SEROLOGY 
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92 HAIR + FI F3!~E 
0 0.0 

45 PAINT 
0 0.0 I U 
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tl 

, 
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. -\~ j 46 GLASS 
0 0 .. 0 
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, 

95 
0 

\ 
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4 21.1 

SOIL 
0.0 r 

4R QANGEROUS DRUG 0 0.0 I U 
96 '. ARSON OERRIS 
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,-
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• FIRF.ARMS 

RLOnO ALC040L 
NARCOTICS 
PAINT 
GLASS 
LATENT PRINT 
DANGER{)US DRUG. 
TOOL MARK 
DOCUr",ENT 
SEROLOGY 
HA!R + FlARE 
80M8 (EXPLOSIVE) 
FOOT~/EAR 1.0. 
SOIL 
ARSON DE8RIS 
ALCOHOL CONTENT 
INTOXICATING CMPO. 
RLOOD 
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DANGEROUS DRUG 
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DOCUMENT 
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The following report is based on data obtained from the state 
Police Crime Laboratory in Portland, Oregon. The generalized computer pro
gram described in Appendix 3 was again used for this analysis. 

Figure 4-1 provides a distribution of the cases to the Portland 
laboratory during an ll-month survey period ending in July 1969. Evidence 
yi~Jd. per type offense is depicted in Figure 4-2 for those crimes whose 
frequency of occurrence warranted such an analYSiS. 

As was indicated in the discussion of the Joliet laboratory data, 
the data base established during thii:> study is insufficient to define exact 
relationships between many of the complex facets of criminalistics' opera
tions. The distributions shown in Figure 4-2, however, strongly suggest 
that probability factors might well be established between evidence yield 
and type crime if a uniform recording and reporting system of laboratory 
data is established in the future. 

Since blood alcohol, marijuana, and drug examinations were ex·· 
cluded from the data shown in Figure 4-2, a separate analysis of these case
load generators was made. Figure 4-3 displ~s the distribution by month 
of the year for cases received by the laboratory resulting in eXamination 
of these types. The fourth column) showing number of cases of drug identi
fication, permits the calcu1ation of the average number of examinations 
per case for drug offenses. While this single statistic is not meaningful 
in itself, if combined with similar drug caseload data from other laboratories) 
it could form the bases upon which a laboratory planner could determine the 
need for drug analyses in his own jurisdiction. 
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Figure 4-1 - A Distribution of Cases to State Police 
Crime Laboratory--Portland, Oregon 
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APPENDIX 5 

FLORIDA STNI'E CASE LOAD DISTRIBUTION 
AS RELATED '1'0 NUMBER OF FULL- TIME SWORN PERSONNEL 

AND DISTANCE FROM LABORATORY 
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For reporting purposes the Florida state Labor~tory is divided 
into Criminalistics, Documents and L&tent Prints. Therefore, in this type 
of presentati.on, in some instances, one case may be worked by another sec
tion and be counted twice in the totals. It is estimated that this would 
occur in approximately 5 to 10 percent of the total. It s4ould. be further 
noted that in addi t.ion to the Dade County Laboratory servicing its own 
county and Broward County, the St~te Board of Health laboratories provide 
a narcotics and dangerous drugs analysis .servic~ particularly in the Central 
Florida area. 

The sworn personnel data were obtained from a census by the 
Florida Highway Patrol which was disseminated by the Florida Police stan
dards Council in a report dated January 1969. 

The caseload data shown in Figures 5-1 through 5-4 represent the 
period from 1 July 1968 to 30 June 1969. 
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Summary Caseload to Florida State 
Laboratory Distribution Analysis 

Zone Rate 

Laboratory 

VI 0.11 
V 0.05 
IV 0.12 
IV 0.08 
V 0.40 
V 0.24 
V 0.28 
V 0.18 
III 0.25 
IV 0.61 
V 0.15 
II 0.68 
I 11.13 

0.32 
0.83 
0.42 

Full-Time Cases Submitted 

I 
m 

I . 

I 

Zone 

I 
II 
III, 
IV 
V 
VI 

Miles --

0-50 
51-100 

101-150 
151"';200 
201-250 

Over 250 

Sworn Officers to Laboratory Rate 

122 836 6.8 
181 157 0.87 
504 313 0.62 

1,773 393 0.22 
2,445 495 0.20 
1,246 440 0.35 
6,271 2,634 0.42 

Figure 5-2 - Case Submissions by Zone 
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I II III 

(101-150) 
IV 

(151-200) 
V VI 

(0-50) (51-100) (201-250) (Over 250) 

ZONE 

Figure 5-3 - Evidence Submission Decay as a Function of Distance 
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u 
U County 

U 
Calhoun 
Franklin 
Gadsden 

U 
Jefferson 
Leon 
Liberty 

U 
Madison 
Taylor 
Wakulla 

~::::,. n Bay 
Dixie 
Gulf 

\ 

U 
Hamilton 
Holmes 
Jackson 

U 
Lafayette 
Suwannee 
Washington 

U 
Alachua 
Baker 
Bradford 

U 
Clay 
Columbia 
Gilchrist 

~ 
Levy 
Marion 
Okaloosa 

~ 
Union 
Walton 

c'i 
Citrus 

U 
Escambia 
Duval 
Flagler 

',' v U 
Nassau 
Putnam 
st. Johns 

U 
Hernando 
Pasco 
Pinellas 

I Santa Rosa 
Sumter 
Brevard 

\ 

m 
<) ~ 

I ;? ' 

,.' -

Full-Time Cases Submitted 
Sworn Officers 'to Laboratory Zone 

5 19 I 
4 26 I 
6 32 I 
9 39 I 

61 679 I 
2 4 I 
9 6 I 

22 24 I 
4 7 I 

111 76 II 
5 8 II 
6 10 II 
4 4 II 

10 10 II 
17 25 II 

2 0 II 
17 16 II 

9 8 II 
216 55 III 

8 14 III 
14 0 III 
22 8 III 
27 12 III 

7 0 III 
14 7 III 
45 163 III 
53 37 III 

4 5 III 
11 7 III 
13 5 III 

188 115 IV 
753 92 IV 

7 ' 11 IV 

28 9 IV 
25 14 IV 

60 19 IV 

12 20 IV 
40 33 IV 

697 58 IV 
20 18 IV 
13 4 IV 

395 160 V 

Figure 5-4 - Detailed Caseload Distribution Ana~sis 
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Full-Time Cases Submitted 
County Sworn Officers to Laboratory 

Hillsborough 772 43 
Lake 64 20 
Manatee 85 7 

" 

" 
Orange 392 95 

!: Osceola 37 21 
Polk 252 71 
Sarasota 128 20 
Selninole 75 14 
Volusia 245 44 
Charlotte 48 20 
Collier 65 11 
DeSoto 14 2 . 
Glades 6 4 
Hardee 12 26 
Hendry 8 8 
HilShlands 23 22 

~ Indian River 36 43 
~ Lee 43 45 
j 

Martin 26 70 j 
, ~ Monroe 67 7 
! Okeechobee 8 9 
i Pa:J-m Beach 809 88 
J st. Lucie 81 85 
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.AB previously reported, the analysis of' criminalistics demand be
gan by focusing attention on the Unif'orm Crime Report - 1968, published by 
the FBI, The inf'ormatio:n contained in this report pertains primarily to 
Part I crimes and provides a distribution of' crime categories by region, 
state, and Standard Metropolitan Statistic al Are a (SMSA). A computer pro
gram was written to analyze the crime data which ranks -the SMSA's or states 
by population or crime index. Outputs f'rom this program are shown in Figures 
6-1 and 6-2. These reports ref'lect the concentration of' Part I crimes in 
the nation at a glance. 

Figure 6-1, "Ranking Report - SMSA" illustrates that if' criminalis
tics operations were strengthened to obtain optimum ef'f'ectiveness in only the 
11 largest SMSA's, this inf'luence would be brought to bear on 50 percent of' 
the nation's violent crime. This table further shows that these SMSA's have 
a disproportionate share of' the nation's violent crime but that 40 percent of' 
the total index crimes and all of' the attendant nonindex criminal activity 
would come under the influence of' these same criminalistics operations. The 
report also indicates that doubling the number of' SMSA's in which criminal
istics activities were substantially enhanced would bring only an additional 
10 percent of' the nation's violent and total index crimes under close survey. 
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!ItA NK POPULATION CUM PERCENT CRIMES 'OF CUM PEI{Ct;NT roTAL NATlfJNAL VIOLENCE OF NATIONAL INDEX POPULATION CRIMES CRIMES 

~EW YORK, N.V. 
OF VIOLENCE 

11 587000. 5.8 89090. 15.1 548511. 
2 6900000. 9.2 44562. 22.7 321t613. 
3 6871000. 12.7 36806. 29.3 168856. 
4 4225000. 14.8 26023. 33.7 152581. 
5 2021000. 15.6 20456. 31.2 89926. 
6 3029000. 17.3 18440. 40.3 141352. 
7 2755000. 16.7 16455. 43.1 94123. 
8 1t847000. 21.1 12113. 45.2 76057. 
9 2395000. 22.3 10442. 46.9 69't5 7. 

10 1219000. 22.9 9489. 48.5 1t8998. 
11 1870000. 23.9 8800. 50.0 65816. 
12 1854000. 24.8 8727. 51.5 56032. 
13 3253000. 26.4 6328. '>2.6 82447. 
14 2076000. 27.'> 6142. 53.6 46728. 
15 2366000. 28.7 5999. 54.7 49830. 

29.3 5921. 55.7 38873. 
16 1300000. 

17 1033000. 29.'3 5642. 56.6 35093. 
18 1451000. 30.6 4851. 57.5 33680. 
19 1691000. 31.l! 4602. 51l.2 'il302. 
20 1311000. 32.1 4439. 5<).0 43645. 
II a'lBOOO. ~2. 5 3941. ')4.7 3091Z. 

lOS ANGELES-LONG 8EACH, CALIF 

CHICAGO, III 

DETROIT. MICH 

BAlTIMORE, MD 

SAN FRANCISCO-OAKLAND, CALIF 

WASHINGTON. D.C.-MO-VA 

PHILADELPHIA, PA.-N.J. 

ST. LOUIS, HO.-ILL 

"14141. fLA 

~EWARK, N.J 

.HOUSTON, TEX 

BOSTON-LOW~LL-LAWRENCE, MASS 

CLEVelAND. OHIO 

PITTSBURGH, PA 

KANSAS CITV, ~O.-KANS 

NEW ORLEANS, LA 

DALLAS. rex 

MINNEAPOlIS-ST.PAUL. MINN 

SfATTlE-fVERETT, WASH 

TAMPA-ST. PETERSBURG, FLA 

Figu!e 0-1_ Crime Laboratory Demand Analysis Standard Metropolitan Statistical Areas 
Ranked by Violent Crime Based on Uniform Crime Reports - 1968 
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SMSA 

DENVER, COLO 

JACKSONVILLE, FLA 

INDIANAPOLIS, IND 

SAN ANTONIO, TEX 

PHOEN I X, MOl 

CHARLOTTE, N.C. 

NORFr.LK-PORTSMOUTH, VA 

SAN BERNARDINO-RIVERSIDE-ONTARIO, CALIF 

~ GARY-HAMMOND-EAST CHICAGO, INO 

BUFFALO, N.Y. 

PORILAND, OREG-WASH 

ATlANTA, GA 

LOU{SVIlLE, KY-INU 

CINCINNATI,OHIO-KY.-IND 

NASHVIlll. TENN 

GREENSBORO-HIGH POINT, N.C. 

COLUMBUS, OHIO 

FORT LAUDERDALE-HOLLYWOOD. FLA 

III RM 1 NGH AM, AL A 

FLINT. MICH 

OAyrGPIJ, OHlU 

RANK POPULATION CUM PFRCENT 
NA TI ONAL 
POPULATION 

22 1125000. 33.1 

23 532000. 33.3 

24 1056000. 33 .'l 

25 854000. 34.3 

20 'l'J6000. '4.7 

27 3il7000. 34. <) 

2'1 651000. 35.:'1 

29 1102000. 3~.R 

10 6n 000. 36.1 

31 1332000. 36.11 

32 '14,000. 31. "i 

33 1314000. 37.9 

34 1l12000. 31l.3 

35 1411000. 39.0 

36 5~7000. 39.3 

37 6320()0. 39.6 

38 814000. 40.1 

39 567000. 40.3 

40 777000. 40.1 

41 481000. 41.0 

4? dLOC'l1ll. .. 1." 

Figure 6-1 ( Continued) 
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CRIMES OF CUM PERCENT TUTAL CUM PERCN VIOLENCE OF NATIONAL INDEX OF TOTAL CRIMES CRIME S NAT IOHAL OF VIOLENCE CRIMES 
3936. 60.3 35252. 51.1 

3711. 61.0 18857. 51.6 
3 'il3. 61.6 28019. 52.2 
3099. 62.1 29767. 52.9 
3035. 67..6 31093. 53.6 
2900. 63.1 11372. 53.8 
2852. 63.6 1991:12. 54.3 
2785. 64.0 331:111. 55.0 
27tl::'. 64.5 2.0244. 55.5 
271l0. 65.0 26145. 56.0 
2777. 65.5 29047. '56.7 
2747. 65.9 31949. 57.4 
2727. 66.4 26982. 58.0 
25% • 66.H 22145. 58.5 
2564. 67.3 16147. 58.9 
2419. 61.7 10638. 59.1 
2425. 68.1 24168. 59.7 \ 
2406. 68.5 17512. 60.0 
2395. bll.9 11067. 60.4 
2324. 69.3 12594. 60.1 
noo . (,<;.7 170\)U. 61.1 
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SHSA 

ANAHEH1-SANl'A ANA-GARDEN GROVE, CALIF. 

SAN DIEGO, !;ALIF 

MEMPHIS, TENN.-ARK 

MILWAUKEE, W,IS 

SACRAMENTO, CALIF 

AKRON, OHto 

TOLEDO. OHIo-HICH 

OIUHA. HEBR-IOWA 

LITTLE ROCK-NORTH LITTLE RUCK, ARK 

FORT I«lRTH, TEX 

'PATERSON-CLIFTON-PASSAIC, N.J. 

ROCHESTER, N.Y~ ,"" 
OKLAHOMA CITY, OKlA 

RICHMOND, VA 

SAN JOSE, CALIf-

HARTFORo-NE~ BRITAIN-BRISTOL, CONN 

BAKERSFIELD, CALIf 

JERSEY CITY. N.J. 

MOBILE,ALA 

wE~r pALH tlEAcH, FLA 

AusTitJ. Tf:X 

., 

RANK 

43 

44 

45 

46 

41 

48 
~ 

49 

50 

5~ 

52 

53 

54 

55 

56 

51 

58 

59 

60 

61 

63 

POPULATION CUM PERCENT 
NAT IONAL 
POPULAr ION 

1280000. 42 .. 0 

1269000. 

... 800000. 

1404000. 

768000. 

~69000. 

695000. 

519000. 

612000. 

1353000. 

849000. 

601000. 

:;20000. 

983000. 

803000. 

331000. 

601000. 

4j50oo~ 

42.1 

43.1 

44.1 

44.5 

44.8 

45.1 

45.3 

45.6 

4b.3 

46.7 

47.0 

47.3 

41.7 

48. i 

4i1.3 

48.6 

48.8 

3iLooo. 49.0 

212000. 49.i 

FigUre 6~1 (Continued) 

C,tlMES OF 
VIOLENCE 

2165. 

2046. 

2016. 

1990. 

1924. 

1845. 

1775. 

1160. 

1615. 

1602. 

1584. 

1518. 

1410. 

1469. 

1389. 

134~. 

i 329. 

1303. 

1283. 

1275. 

iZ24. 

J, , 

CUM PERCENT 
OF NATIONAL 
CRlatES 
OF VIOLENCE 

10.1 

70.4 

10. Ii 

71.1 

11.4 

71.7 

72.0 

72.3 

12.6 

12.9 

73.2 

13.4 

13.7 

13.9 

14.2 

74.6 

14.8 

75.0 

75.3 

15.5 

TOTAL 
INDEX 
CRIMES 

31786. 

21720. 

20578. 

24126. 

2639€. 

16075. 

12340. 

13285. 

9349. 

17266. 

24132. 

14886. 

13829. 

12838. 

24255. 

17806. 

10657. 

13805. 

8<J28. 

100!). 

CUM PERCHT 
OF TOT At 
NATIONAl. 
CRIMES 

61.9 

62.6 

63.0 

63.6 

64.1 

64.5 

64.8 

65.1 

65.3 

65.1 

66.2 

66.9 

67.1. 

68.1 

68.9 

69.0 

" 
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S14S4 

flJLSA. OKf A 

ORLANDO,. FLA 

SHREVEPORT, LA 

SYIUCUSE •. N.V 

FRESNO, CALIF 

8IUOGEPORT-S TANFORD-NORWALK. CONN 

COLUMBIA. S.C. 

PROVIDEHC~PAWTUCKET-WARWICK, R.I 

WILHINGTON, DEL.-N.J.-MD 

GRAND RAPIDS, HICH 

~ NEW HAVEN-WATERBURY, CONN 

TRENTON, N.J 

TACOMA, WASH 

YOUNGSTOWN-WARRFN. OHIO 

WICHITA, KANS 

CHARLESTON, S.C. 

BEAUMONT-PORT ARTHUR, TEX 

STOCKTON, CALIF 

SAVANNAH. GA 

SALT LAKE CITY, UTAH 

CORPUS CHRISTI. rEX 

RANK 

64 

65 

66 

67 

68 

69 

10 

71 

72 

73 

14 

75 

76 

11 

78 

79 

80 

81 

82 

8'"1 

Illt 

POPULATION CUM PERCENT 
NATIONAL 
POPULATION 

456000. 49.4 

412000. 49.6 

3190.00.. 49.7 

6220.0.0.. 50.0. 

417COD. 50..2 

781000. 50.6 

3130.0.0. 50..8 

759000. 51.2 

493000. 51.4 

523000. 51.7 

739000.. 52.0 

304000. 52.2 

385000. 52.4 

544000. 5207 

400000. 52.9 

318000. ?3.D 

319000.. 53.2 

280000. 53.3 

210.000. 53.4 

547000. 53.7 

296000. <;3.8 

Figure 6-1 ( Continued) 
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CRIMES OF CUM PERCENT TOTAL CU14 PERon 
VIOLENCE OF NATIONAL INDEX OF TOTAL 

CRIMES CRIMES NATIONAL 
OF VIOlEHtE CRIMES 

1185. 75.7 11773. 69.5 

1155. 75.9 8576. 69.1 

1154. 76.1 5604. 69.8 

1138. 76.3 11830. 70.0 

1075. 76.4 16184. 70.4 

lO'tO. 76.6' 11783. 70.8 

1019. 76.8 7925. 11.0 

1015. 77.0 2093~. 11.5 

1011. 77 .1 10471. 71.7 

983. 77.3 10115. 11.9 

946. 17.5 17754. 72.3 

931t. 77.6 9355~ 72.5 

928. 77 .8 8563. 72.7 

914. 77.9 7664. 72.9 c.f 

913. 78.1 8612. 73.1 1"~ ; 

899. 78.2 (;,.,90. 73.2 

894. 78.4 5840. 73.4 

866. 78.5 9752. 73.6 

846. 78.7 5885. 73.7 \ 
841. 78.8 13287. 74.0 

825. 79.0 7637. 74.2 

, 
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SMSA RANK POP ULA T ION CUM PERCENT CRIMES OF CUM PERCENT TOrAl CUM PERCNT 
NATIONAL VIOLENCE OF NAT IONAL INDEX OF TOTAL 
POPULATION CR IHES CRIMES NATIONAl 

OF VIOLENCE CRU'ES 

DURHAM, NaC. 
\ 

85 176000. 53.9 816. 79.1 3254. H.2 

PEORIA,. ILL 86 349000. 54.1 811. 79.2 6691. 71t.4 

LAS VEGAS. NEV 87 276000. 54.2 803. 79.4 8513. 74.6 

FAVETTEVILlE, N.C. 88 19BOOO. 54.3 785. 79.5 3968. 74.7 

El PASO, TEX 89 354000. 54.5 7B 3. ?9.6 8024. 74.9 I, 

CHA TTANOOGA, TENN.-GA 90 302000. 54.7 762. 79.8 7431. 75.0 

GREENVILLE, S.C. 91 2B3000. 54.B 756. 79.9 5806. 75.2 

HUNTSVIllE, ALA 92 254000. 54.9 750. 80.0 4469. 15.3 , 
I 

! 
KALAMAlOO. MICH 93 200000. 55.0 730. 80.2 4342. 75.1t 

I-' AUGUSTA. GA.-S. C. 94 266000. 55.2 117. BO.3 3650. 75.4 0l 
--J 

11 

SAGINAW. MICH 95 214000. 55.3 692. 80.4 3405. 75.5 

Il KNOXVIllE, TENN 96 399000. 55.5 689. BO.5 5864. 75.6 

ji LANSING, MICH 97 356000. 55.7 6B7. BO.6 9159. 75.8 I! GAl VESTOty-T E X A S CI TY, Te: 98 168000. 55.7 672. 80.7 4256. 75.9 j: , H !1 

~ 
WORCESTER, MASS 99 625000. 56.1 656. 80.9 14681. 76.3 d 

Ii 
TUCSCN. ARIZ 100 341000. 56.2 649. B1.0 8536. 

:1 
76.5 I: 

H ~ MUSKEGON-~USKEGON HEIGHTS, rHtH 101 166000. 56.1 63 o. 81.1 3B43. 76.5 I! \ 

/ 1 
if I, 

ROANOKF, VA 102 183000. 56.4 626. 81.2 4193. 76.6 II , 
11 " 1\ , ALBANY-SCHENECT ADY-TiWY, N.Y. 103 70BOOO. 56.Q 625. 81.3 9095. 76.8 }t I 

j 
FVANSVILlF, I Nf1 .-K Y ] 04 230000. 56.<) 619. 81.4 , ". 

1 

5347. 77.0 

SALINAS-MUNTEREY. CAL IF ]05 239000. 57.0 b18. 81.5 7744. 77.1 

Figure 6-l ( Continued) 
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RALEIGH, N.C. 

" /' I, 
Ii DAVENPORT-ROC I< I SL AND-MOLI NE, IOWA-ill j 

II 
)f 

NEWPORT NE-WS-HAMPTUN. VA T ~ 

Ii 
~ FAil RIVER-NEW BEDFORO. MASS 
U 

I BROCK TON, MASS 
! 
l HONOLULU. HAWAII 

j SOUTH BEND, INO 

II ANN ARBOR, MICH. 1. n HUNTINGTUN-ASHLAND, w. VA.-KY.-UHIO )1 
" t, 

VALlr,JG-NAPA. CAU F II 
H JACKSON, MICH 
1'1 t-' 
II CJ-J 

~ 
OJ SPRINGFIFLD-CHICOPEE-HOLYOKE. MASS 

! WILMINGTON, N.C. 
I 

LORAIN-ELYRIA. OHIO 1 , 
OXNARD-VENTURA, CALIF 

, 
PENSACOLA, FLA 

" 
COLORAOU Sf>RINGS, COLO 

ATLANTIC CITY, N.J. 

LEXItlGTUN, KY 

lAIrITCN, Ot<LA 

7 KACl"F. IdS 
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RANK POPULATiUN CUM f> ERCENT 
NA TI ONAL 
POPULATION 

106 207000. 57.1 

107 337000. 57.3 

108 284000. 57.4 

109 421000. 57.6 

110 301000. 57.8 

lI.l 634000. 58.1 

112 287000. 58.2 

113 210000. 58.3 

114 261000. 58.5 

115 2"6000. 58.6 

116 143000. 58.1 

117 559000. 58.9 

1 1 H 10'.000. 59.0 

119 259000. 59.1 

l20 340000. 59.3 

121 239000. 59.4 

122 217000. 59.5 

123 183000. 59.6 

124 1660CO. 59.7 

125 122000. 59.8 

126 165000. ~9.8 

Figure 6-1 ( Continued) 
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CRIMES IF CUIo! PERCENT TOTAL 
VIOLENCE OF NATIONAL INDEX 

CRIMES CRIMES 
OF VIOLENCE 

613. 81.6 35O.ft • 

605. 81.7 5606. 

604. 81.8 5009. 

602. 81.9 99~Z. 

596. 82.0 6808. 

577. 82.1 1980",. 

567. 82.2 5085. 

561. 82.3 Sl.70. 

5",9. 82.4 3699. 

522. 82.5 6730. 

505. 82.6 245<). 

496. 82.6 113H. 

472. 82.7 2412. 

470. 82. B 3109. 

462. 82.9 8386. 

461. 83.0 5",39. 

448. 83.0 "371. 

444. 83.1 7018 9 

444. 83.2 5382. 

442. 83.3 2694. 

440. B3.3 2994. 
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LUBBOCK. TEX 
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SANTA eARBARA. CALIf 
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TEXARKANS. TEX-ARK 
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JACKSUN, ,.155 

------- ----

RANK 
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128 

129 

130 

Ul 

U2 

133 

U4 

135 

1% 

137 

us 

139 

140 

141 
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143 

144 

145 
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POPULATION 

151000. 

242000. 

204000. 

264000. 

102000. 

272000. 

163000. 

258000. 

24!J000. 

215000. 

195000. 

168000. 

259000. 

127000. 

134000. 

531000. 

391000. 

104000. 

7,9dOOO. 

110(100. 

2~1l00n. 

CUM PERCENT 
NAT [ONAl 
POPULATION 

59.9 

60.0 

60.1 

60.3 

60.5 

60.5 

60.1 

60.B 

60.9 

61.0 

61.1 

61.2 

61.3 

61.4 

61.6 

h1.8 

61.9 

62.0 

67. .1 

62 • .2 

Figure 6-1 (Continued) 
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CR IMES OF 
VIOL ENCE 
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430. 

423. 
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417. 
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395. 
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369. 
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341. 
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CUM PERCENT 
Of NATIONAL 
CRIMES 
Of VIOLENCE 
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83.5 
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84.2 

84.2 
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84.4 

84.5 
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84.6 

!J4.6 

84.7 

TOTAL 
INDEX 
CRIMES 
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3582. 
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3235. 

6611. 
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SMSA 

MONROE, LII 

SPRINGFIELO, ILL 

YORK, PA 

MANSFIELO, OHIO 

WATERLOO, IUWA 
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NEW LONDON-GROTON-NORWICH, CONN 
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VINELANo-~llLVllLE-BRIDGETON, N.J 

SALEM. OREG 

BROWNSVILLE-HARLINGEN-SAN BENITO, H:X 

LIMA, OHIO 

LYNCHBURG, VA 

ASHEVILLE, N. C. 

TERR E ,HAUTE, I NO 

FORT SMITH, ARK-OKLA 

STEUBENVILLE-WEI RTON, O~IIO-W. VA 

OGDEN, UTAH 

BAY CITY, MICH 

EUGE~F, OKFr. 

LANCAST FR. PA 

RANK POPULATION CUM PEKCENT 
NA TI ONAL 
POPULATION 

14B 117000. 62.3 

149 1'58000. 62.4 

150 315000. 62.5 

151 131000. 62.6 

152 125000. 62.6 

153 293000 .. 62.8 

154 217000. 62.9 

15 '5 150000. 63.0 

156 126000. 63.0 

157 184000. 63.1 

158 152000. 63.2 

159 170000. 63.3 

160 124000. 63.4 

161 144000. 63.4 

16? 173000. 63.5 

163 156000. 63.6 

164 166000. 63.7 

165 12 90Cl'u. 63.1 

16h 115000. 63.8 

167 204000. 63.9 

16ci 2. qRona. 64.0 

Figure 6-1 ( Continued) 
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CRIMl'S OF CUM PERCENT 
VIOLENCE U .. NAT IONAL 

CRIMES 
OF VIOLENCE 

277. B4.7 

271. 84.8 
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TOTAL CUM PERCNY 
INDEX OF TOTAL 
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3509. 82.1 Ii 
Ii 
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SMSA 

KENOSHA, WIS 

lINCr:LN. .. EBR 

A8ilENE, TEX 

"UNC IE. IND 

MADISON, W!S 

DULUTH-SUPERIOR. MINN.-WIS 

SIOUX CITY, IOWA-NEBR 

SCRANTON. PA 

UTI CA-ROME. N.V. 

f-' "HEELING. W. VA.-OHIO 
fP-. 
f-' WIlKES-8ARRE'-HAZEl TON. IA 

FOJtTLANO. MAINE 

ANDERSON. I NO. 

8INGHAMTON. N. V~-PA 

CEDAR RAPIDS. IOWA 

PROVo-OI~EM. UTAH 

MANCHESTER, N. \1. 

MCl4ll E'N- PHARR-EO INBlJRG. rEX 

JOHNSTOj,jN, PA 

SPR I Nr;F I ELU. MO 

1:101 SEt IDA/W 
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RANK POPULATION CUM PERCENT 
NATIONAL 
POPULATION 

169 120000. 64.1 

170 16~000. 64.2 

171 124000. 64.3 

172 123000. 64.3 

173 272000. 64.5 

174 272000. 64.6 

175 118000. 64.6 

176 228000. 6~.8 

177 349000. 64.9 

178 190000. 6~.0 

179 341000. 65.2 

180 188000. 65.3 
},81 137000. 65.4 

182 302000. 65.5 

183 146000. 65.6 

184 125000. 65.7 

185 2150DO. 65.8 

186 200000. 65.9 

187 271000. 66.0 

188 142000. 66.1 

189 102000. 66. 1 

Figure 6-1 ( Continued) 
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CRIMES OF CUI>! PERCENT TOTAL CUM PERCNT VIOLENCE OF NATI ONAl INDEX OF TOTAl CRIMES CRIMES NATIONAL OF VIOLENCE 
CRH'ES 

174. B5.~ 2137. 82.9 
172. 85.5 2390. 82.9 
159. 85.5 1910. 83.0 
156. 85.6 2058. 83.0 
132. 85.6 3724. 83.1 
130. 85.6 4263. 13.2 
130. 85.6 2408. 83.2 
109. 85.7 1812. 83.3 
108. 85.7 2488. 83.3 
108. 85.7 1382. 83." 
107. 85.7 2051. 83.4 
100. 85.7 2585. 83.5 
99. 85. II 1467. 83.5 
92. 85.8 3098. 83.6 
80. 85.8 1838. 83.6 
77. 85.8 1307. 83.6 

'" 
76. 85.8 1744. 83.1 I, 

, 
76. 85.8 1200. 83.1 

I/ 14. 85.a 1137. 83.7 

f -, 
: 72. 85.8 2094. 83.8 

60. 85.9 1322. 83.8 
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S"'SA RANK POPULAYl ON CUM PERCENT CRIMES OF CUM PERCENT TOTAL CUM PERCNT 
NATIONAL VIOLENCE OF NATIONAL INDEX OF TOTAL 
POPULATION CRIMES CR (/lIE S NAHO"'~L 

OF VIOLENCE CIU .. ES 
PI TTSFI HO. MASS 190 146000. 66.2· 59. 85.9 181tl. 83.9 
At T ()ONA~ PAD 191 Iltl000. 66.3 52. 85.9 958. 83.9 
FARGo-~ljOORHi:AD. N. DAK-MINN 1 <J2 113000. 66.3 47. 85.9 1258. 83.9 
GREEN 113A'f. WIS 193 143000. 66.1t 25. 85.9 13Sl. 83.9 
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Figure 6-l (Concluded) 
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STU': R~NI( P"'PCPITV;~ 0'" N'lTr'lNlll o FpC "'NT ~ r.F Ilr SHTFS PERCENUGE OF qU[S PFPr.PIUGE ~F SUfFS 
CR p"Fe; or VlnU'IlCF v rolJ:Nf CR II1FS VIOlF.NT CRII1ES VIOlE'NT CRIME') 

IlCCtl~R p,m IN SMSII OC ClIR R r Nr. TN OCCURR INC IN 
FACH CU'4 OTHER err r FS RURU AREAS 

NEW YORK 16. r, 16. r; 911.? I • I O.A 

CALT FrJP"J1 A ? 11.3 3".'1 9f.-.7 1. R 1.'5 

IllINOIS "i 7. F, 17.9 96.1 ?r) 1.9 

-.ICHtr.A"J 4 f>. I 't4 • .:1 q? " 3.4 4.:1 

" lEue; Ii 'i.n 4<).0 87.0 '>.6 7.1t 

FIORTnll I. 't.7 '5 '1.1:1 R 1.1 13.9 10.0 

MARYIANI) 7 4.0 '57.7 96.9 1.3 1.9 

OHIO I! 3.6 "'1.3 n.R 4.0 't.l 

PFNNS'fL VANI 4 9 1 .• 4 64.7 94.5 7..5 2.9 

I-' 'IORTH f;ARfllINA 10 1.0 ,,7.7 4ft.8 1'l.1! 3~.4 
If» 
CA NEW ,IF.RSF.Y 11 ").R 7"." RR.t ll.O O.F! 

I1lssn"~1 17 7.f. n.? of}.l 7.<) 7.0 

lOUIS UNA 13 ?n 7'5.7 7<;.7 '1.1 15.7 

, . VI~GTNrl\ 14 L.8 17 .n "9.'1 }1).4 19.') 

GF.nRr.TiI 1'5 1.7 7R.7 <;1.0 17.0 37.0. 

JNI)IMJA 1 (. 1.7 '1"1.3 1:17.7 '1.'1 4.4 

MA,SACHU,)fTH 17 I • ') 'l1.Q ')'1.0 l.'i 0.'5 

T<"~!"JFS'SEF 1 '1 1 • Ii ~<. "\ f-06.9 q.'j ;n.7 

I 
AlAA4--a I') 1.4 qt.. A ft5.~ n.' 21. '5 
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STATE QAPIl'< P[RCENTAr.r 
CRIMES OF 

FACH 

WASHINr.TON 70 1.7 

SOUTH CIIRnl INA 71 1.n 

COLOR A Of) 2? 0.'1 

KENTUCKY 23 n.Q 

MINNESOTA 24 0.9 

ART 7.0NA 7') (1.7 

OKUHO"A 26 0.7 

ARKANSAS 21 0.7 

i( IMEGO,. 28 n.1 I-' \-~ 

II'-
II'- CONN ECTlr:UT 79 0.6 

KANSAS 30 0.6 

~I .,' , 
! • WISCONSIN '11 0.6 
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1i 
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"'EX ICO 
I; 
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II 
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rnw" H '1.1 .,. 
NEVMlA 38 O.? -

(;') 

1 / 
'" 
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VIOLENCF V TOLENT CRI"'ES 

OCCURR TNG 
r.IJ~ 

IN S"'IS ~ 

q,). '1 82.8 

q",.Q 48.0 

87.8 86.7 

1311.7 66.4 

"'1.6 92.1 

<)0.4 R'I.7 

ql.l 72.u 

'H. i 54.1 

9?'l 18.1 

'B.? '1'1.1 

93. q 12.3 

Q/ •• 1 .1'12."3 

q4.'l 13.3 

~'i .It 0.0 

9,). Q 
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qA.? 
fl7.4 

QA.,> 52.8 

Q f,. C) 
f,2.? 
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Figure 6-2 ( Continued) 
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STATE RANK 

RHODE ISLAND 39 

UUH 40 

DflAWARE 41 
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Figure 6-2 (Concluded) 
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This tabulation of laboratory services, shown in Figure 7-1, is 
an attempt to describe a Irfull service crime laboratory," embodying the 
bulk of procedures and responsibilities commonly encountered. The categories 
and their definitions and limits are approximations and are not intended to 
be rigid benchmarks. 

Service category--a laboratory division frequently used to sepa-
rate functions, according to specialties, instruments or procedures. 

Evidence Input--form of evidence. 

Tests--procedures performed or objectives of tests. 

Time Required-- approximate maxima and minima. Time is a function 
of inhe~ent minimum for procedure and difficulties imposed by 
form, quantity and purity of evidence. 

Equipment/Costs--instruments commonly employed with p~ice range, 
recognizing t4at any instrument may be purchased with the most 
exacting tests in mind, reco~izing that it might also function 
on a cruder basis. 

Reference Standards--either established collections or case com
parison material. 

Technician Skill-Degree--minimum training and minimum formal 
education. 

Degree of Identity vs. Identification--the results of a test might 
serve ~ an aid to investigation, as classifying information or 
as positive or negative identity of unique source. 

.C.rimes--A general suggestion of 'the crime that might generate items 
of clue material. An activity might produce all or none of the 
range of physical evidence. 
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TAllUIATION OF LAllORATORY SERVICES 

Service (Jotegory Crime Beene Bervice 

DEGREE OF 'f 

TESTS TIME EQUlPMENT/ REFERENCE TECHNICIAN IDENrl'rY V8 CRIMES 

''''''UIRED COST 8TANDARDS SKILLS-DEGREE IDENfIFICATION 

Casts of impressions in soil and on SUitable surfaces are 30 min.- Expendables, Practice witl] I The reoulting Homicide 
made using plaster of Paris or silicone rubber, as condi_ 1 hr., de- $,25-1.00/cast , technique, . cast is uoed 
tions dictate. Scaled I':!otographs precede casting. pending on H.S.+ for comparison Agg. 
Choice of media for casting depends upon size and dehll technique with suspect assaillt 
of impression required objects 

Sex 
offenses 

Burglary 

Hit and 
run 

Arson 

Armed 
robbery 

Blysical evidence may be any solids, liquids, Or gases, 1-4 hr. ,de- Usually a special Wide general Depends on evi- All 
pure or mixed, organic or inorganic, that will reconstruc pending on vehicle, van, knowledge of dence callee .. crimes 
the suspicious event or link Il suspect to some criminal extent of truck or station crime labora- ted, ana],yzed 
activity, The degree of importance of any single it"'" crime wagon provides tory and evi- and compared. 
will vw.·y with the circumstances of the crime. What evi- scene, num .. magnets, vacuwn dence capa .. 
dence is collected, how it is treated will depend on the ber of cleaners, boxes, bilities. 
experience, trairiing and supervision of the collector. technic- bags, tools,etc. H.S.+ 
Remote location of laboratory facilities may require ship ians in- in a wide var-
ment by mail, express or other secure means. volved,and iety of sizes 

gravity of and modes. 
crime vs. $2,000-5,000 
Ilvanable 
time and 
case J.ead. 

Provide general knowledge of a Wide variety of criminal 30 min. + Extensive SomeWhat All 
and bizarre behavior patterns, i.e., burglary M.O., un- library scholar],y an, crimes 
usual sexual behavior (autoeroticism), atypical suicides, support it imaginat1 ve 
etc. Orten the crime scene technician can ,; nk milltiple periodi- approach to 
crimes through similar M.O. or similar evidence, and sug- eals and .. his respensi .. 
gest suspects to tile investigator. tex-cs. b!lit:r 

H.S.++ 

Record fingerprints where tissue is sui table. Collection 1-2 hr. Experience Positive, if re- Homicide 
of clothing and other Ilssociated evidence for tags, and under- sulting com-
labels, laundry marM. etc. Record dental patterns. standing of parison with Sex 
Assist pathologist in removal of hands or fingers if requirements known standards offenses 
laboratory development of fingerprints is necessary. of fir.ger- produces suf-

prints or ficient match-
other -per- ing detail. 
sonal 1denti 
fication pro 
cedures. 

H.S.+ 

Figure 7-1 
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TAllUlATION OF LABORATORY SERVIcEs 

Service Category Crime Scene Service 

DEGREE OF 

TESTS TIME EQUIPMENT/ REFERENCJE TECJIINICIAN IDENTl'2Y vs 
EVID: I REQ.tlIRED COST STANDARDS SKILLS-DEGREE IDENTIFICATION 

CRIMES 

~~~-----------.-.----------~~L~~~--~~~~~~=====j---r 
Photography General cl'ime scene coverage, 

Crime Bcene 

sketches 

MacrophotograplJy of various evidence, i.e" blood stains, 
wounds, imPressions, location of physical evidence, etc. 

Microphotography of tool marks, impressions, trace evi
dence. 

Aerial photography. 

Motion p:!.ctU2'es (video tape) 

All of the above records may be processed in the crime 
laboratory photo facility, making whatever copies are 
required. 

Note: Although a great deal of the evidence submitted is 
collected by the case investigator, the shallow depth end 
narrow breadth of coverage clearly indicates that the vas 
majority of criminal investigations can profit by spe
cialized assistance. Reference was made to this need in 
the President's Commission Report, Tbe Challenge of Crime 
in a Pree Society. Complete coverage of this topic in 
Svenssen and Wendell, Tbe Techniques of Crime Scene In
vestigation, American Elsevier. 

The exact ~ocation of evidence is recorded by precise 
(± 1/4 in.) measU2'ements. 

Tbe exact dimensions of the crime scene and major items 
are recorded. When needed for courtroom presentation, a 
scaled drawing is produced in the laboratory. Tbe scaled 
drawing serves to plece evidence and witnesses in the 
crime scene area with the degree of precision that both 
defense and prosecution may be aided. In a few maj or 
cases, measurements have been translated into scaled 
models. 

Latent i'in- All suitable suri'aces are examined using appropriate ligh'" 
gerprint ing, and processed i'or fingerprints or other skin impres-
development sians J using appropriate powders, fumes or solutions. 
and colloc_ When made visible, the impressions are photographed 
tion, at (macro) and "lifted" or preserved on a portable object. 

. crime scene 

1-5 hr. 

2-4 hr., de
pending on 
number of' 
tech. and 
area cov

,ered. 

1-8 hr. de 
pending or 
area to be 
processed 
and nlllIibe 
of tech
nicians 
employed. 
()ii1;e load/ 
man dic
tates ex
tent of 
coverage. 

Assistance 
to pathol
ogist and 
medical ex
aminer 

Provide a link between crime scene and autopsy in order ~-3 hr. 
that patholOgist can aid ill reconstructing the activities 
of the victim. Assist the patholOgist in the preserva-
tion oi' pertinent evidence through photography end evi-
dence collection procedures: Often ·the crime scene tech-
nician suggests special and routine items for collection. 

Dnt .. Source 

35 nm camera 
$300 

4 x 5 camera 
$300-400 

Accessory lisht
ing, tripods, 
etc. 

$200 

MeasU2'ing tape, 
drawing in
struments, 
$100. 

Fingerprint 
brushes and pow 
der, etc. 
$25-50 

Normal evidence 
collection 
eqnipment and 
photographic 
eqnipment 

Figure 7-1 (Continued)_ 

2-4 weeks 
t,rsining 

I!.S. + 

Some skill in 
measurement 
and mechani_ 
cal drawing 
and/or model 
making 

H.S.+ 

Provides record I!omicide 
of scene in 
various media, 
princ~'.pally fo 
court presenta
tion. 

!M1cro!lhotos may 
be used for 

Agg. ' 
assault 

Sex 
of'fense 

Burglary 
comparisons and 
identii'ications Iii t and 

~erials may be 
used to orient 
witnesses and/ 
or jU2'Y. 

~otion pictures 
may be used for 
court, training 
investigati va 
aid, etc. 

run 

Arson 

Armed 
robbery 

Places evidence Homicide 
and witnesses 
with same ex- Agg. 
actness assault 

Sex 
offenses 

Burglary 

I!it and 
run 

Arson 

Armed 
robbery 

Practice with ~en compared All major 
and 
minor 
crimes 
have 
poten
tial 

technique with the lmown 
H·S.+ prints of sus

pects, the 
identity can be 
Positive if 
sufficient 
matching points latent 

Some \U1der
standing of 
autopsy pro
cedures and .El 

wide general 
lmowledge of 
crime labora
tory andevi
dence capa
bilities. 

H.S.+ 

are found. impres-

Depends OIt, evi .. 
dence collectec 
and circum .. 
stances sur_ 
rounding case. 

." 

sions. 

I!omicide 

Sex 
offense 

o 

o 
o 
[.1 

[J 

[J 

[I 

u Ll 
\ 

[j 

o [J 

o [J 

o [J 

u 
u 

" 
/~ 

E1UDENCE 
INPUT 

Weapons; 
revolvers, 
pistols) 
rifleD, 
shotguns 
machine guns 
zip gUns, etc. 

nullets,; 
fired and 
unfired 

Cartridges, 
Fired and 
'~~flred 

Data. Source 

TABULATION OF LABORATORY SERVICES 

Service category ~irea:rma Identification 

TESTS 

Determine poDsible ClIner from f!nserprints and debris 
in mechanism. Usually performed by other associates in 
lab: 

Recency of 1'iring by debris in barrel or decay of 
1'02 VB. time 

Operot!ng condition of \leapon; trigger pull) effective 
operation of so.fetics and tither parts. If' parts are 
broken) assess recency of break and restore to vorking 
order -- Fire tests 

Comparison \lith bullets and cartridges in case 

See: Cartridge and bullet sheets 

Evidence of ricochet j adhering debris 

Blood and tissue adhering (usual blood tests employed) 

Class characteristics,; type of \leapon 

Coul~rison between t\lO or more bullets in case to 
establish one or more guns. Also) comparison with 
open case file. Identification or weapon by comparir'ln 
or testa va. evidence buUet. 

l·!anuracture" ca.liber and type" type of 'Weapon 

comparison; fired in same or different weapons 

Recency of' fire; accUllJJlated debris 

Oain or 10DS of weight vs. tim;: 

Idcmtit'ication of weapon by comparison with 
tests rrom suspect gun. AlSg compo.rison 'With 
opeh case file. 

TIME 
REQUIRED 

20-30 min. 

20 min.-
24 hr. 

20-60 min. 

IXtUIPMElfr / 
COST 

REFERENCE 
STANDARDS 

stereomlcroscope standards 0 
suspects 1 

lringerprint 
nd pocket 

~ebri' 

stereomicroscope fLit. or 
$700 slide col-

spectrophotomete ection 
tsoo-$5,oOO 

Hand tools, set collection 
of "Weights. of guns 

or parts 

10-20 min. Stereomicroscope literature 

10 min.
a hr. 

10 min.-
30 min. 

$700 and stand
ards from 
scene 

stereomir rosrope llsllal blood 
$700 standards 

stereomicroscope collection 
$700 of fired 

bullets 

20 min. - Compo micro- case tests 
3 hr. 'per scope; ~oo - Open file 
bullet. ts.ooO 
Creater 
than for 
ctgs due to 
possible 
mutilation 

10 min.
;30 inin. stereonrl.croscoPl cartridge 

$700 collection 

30 .. 60 min. compo micro- case 

15 min. 

scope -- $1200 specimen 
ts,000 ' 

stereomicroscoPl Lit 
$700 

1-3 days Balance analyi;. Lit. 
$500 - tsoo 

1 .. 2 days spectrophotomet r Lit. 
tsoo - ts,oOO 

20-60 min. Comp.micro- ('ase tests 
per ctg. $lJ!00 - tspoo open file 

Figure 7-1 (Continued) 
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DEGREE OF 
rECIUlICIAII lDENTrry vs 

SKILLS-DEGREE lDEllrIFICATION 

SpeCialty in 
fingerprint 
development 
and compartso 
Specialty in 
fiber and 
trace analysi 

possible to 
positive 

Skill·in lay be uaed to 
microanalysiD refute alibi 
and inDtnt-
mental analys s 
~S + 

Intimate Investigative 
knowledge of' aid 
operation of 
guns --
G mos ... 1 yr. 
HS + 

If present, Aid 1n rccon
\lork shared stl'\lction of 
with micro- event 
analyst 
llS + 

BS + Ald in reron
strurt10n 01' 
event. 

CRDlES 

,Hamid de 

Agg. 
Assault 

Armed 
Robbery 

Homic-lde 

ft.gg. 
Assault 

Armed 
Robbery 

Homidde 

Agg. 
Assault 

Armed 
Robbery 

Remit-ide 
Agg. 
ASCB1.tlt; 
limed 
Robbery 

2-3 "Weeks 
tlllining 
H.S. 

Detennlnes por.:- Homic-ide 
sible g.Jns as Agg. 
invest. aid. AssaU!i.j 

Amed 
Robber.f 

Skill develop d can be posi
by cor.lparing tive if suffl
several hun- c-ient rlf11 n~ 
dred pairs of impression is 
fired bullets available 
retched and 

Homicide 
.~gg, 

Ascaultj 
Anr.ed 
Robbery 

mi.!:JTatched, 
under super-
viSion; 3-4 
months; 
HS_BS 

2-3 "Weeks 
H.S. 

2-3 months 
H.S. + 

1-2 weeks 

BS 

m 

Skill devel
oped by com
J8ring sev
eral hundred 
pairs of' fire 
ctgs., rnatche 
and misIratche 
2-3 montbs 
concentra
tion under 
supervision 
HS_BS 

Investigative Homic-lde 
Aid 

Armed 
positive Robbery 

identification 

Investigative 
Aid 

Investieative 
Aid 

Investigative 
Aid 

ASD8ult 

can be pod- Homicide 
the identifi-
cation if Armed 
SUfficient mark!!' robbery 
nre available 

A:zsault 

, 
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TABUIATION OF LABORATORY SERVICES n TABUlATION OF LABORATORY SERVICES 

vi Category 1i'ireB.:rm:I TdentH'1rnt.inn (inclUdihg powder renidue) Dr c. 

" i Service Catego:ry Questioned Docwnents 

DEGREE OF 

n 
\,\ 

n 
B 
U 

DEGREE OF 

EX<UIPMENT/ REFEREJICE TECIDiICIAN IDENTITY vs CRn.n:S 
TIME IDENTIFICATION EVIDENCE TESTS 

COST STANDARDS SKILLS-DEGREE 
IIIPUT 

REQIiIRED 

2-S hr. ntereomicroscope case pat- skill varieD Distance may he Homicide 

PQwdcr l)etectlon of powder partlclss by infra red photography, 
depending 0 $700 terns; from 1 .. 2 wks ·detennined to 

; patternsj .(taunl exnmlnat:ton, chemical detection (Ha.lker test), 
test used spectrograph case llcapor for easily :t211 .. ±4 11 for Agg. 

spectroscopic identification of lead, barium and antimony visllal pat- pOlJder patterns Aasliult allot patten and proh- tOIOOO + cace ammo 
sott x-raY detection of lead. All of the above tests terns to to l' ·1;06' for 

lems orrere Soft x-my 
I'are used to determine distance of s,hooting; SOlr.e are 

$l,000- $:spOO 2-3 mo. for shot paLterns Armed 
'sensitive 0-9 ft., other 0 .. 24 in. Determination of dis- by BUpport 

complex in- Ro~hery 
tance requires prepamtldll of a series of test 18tterns zraterial Camera, etc. 

strumentot:lor t200 - $400 using gun and Blm10 of same nakc and let. HS BS + 

2-4 hr/test expendn bles case ctgs. conGiderable Fairly good Homir ide 
Pr:lJ.!ct· Harrison test - O.1NHCl syahs of hands in 5-7 regions. and 'Weapon practice :1n presumption of 
resIdue; avabs tested for Pb, Sb and Fa. con{;rolo of gun tests perl'ol1fa nce ~irlnc of eun. Ags· 
Harrison and fired cartridges. of tellt. Invf-!Jtigl,l the AS:JBtllt 
te:Jt or NM 2-5 weeks Aid 

SD + Anncd 
Robbery 

i 
,I 

" 1< 
'< 
11 
h 
(,: 
'I 

1) 
I ~ 

~'1 
i1 n 
tl \!, 

ri 

m 

W 

ru 

~ 

TIME EX<UIPMENT/ REFEP.ENCE TECIDiICIAN IDENTITY vs CRIMES 
EVIDENCE TESTS 

REOUIRED COST STANDARDS SKILLS-DEGREE IDENTIFICATION 
INPUT 

Hendwri tten Evaluation of the school of penmanship or the social and 2 hr. - 1-2 Stereomicroscope Collection l\l1owledge of Investigative Homicide 
documents ethnic background of writer. (This is ~ graphology or days de- $700 of penmen.- cultural and aid invr.sti-

character anBl¥sla, Any attempt to evS.l.uate the person- pending on ship sty- educational gation 
allty of the writer is considered scientifical.ly unsound quantity & Cameras les,ethnic impact on 
and beyond the needs of forensic certainty.) qunliWof $200-500 and gram- writing of Obscene 

evidence & matical. people in litera-
Comparison of handwriting or handprinting with standards standards Comparison micro_ character- area, ture 
from specif'ic BUSpects, BBsed on a variety of repeated scope iatics H.S.+ 
peculiarities in the individUal's writing. $1,200-3,000 Extortion 

Collection Training under With adequate 'Jr threa -
of stand- qualified ex- quantity or ening 
ard writ- pert, 1-2 yr. writing, stand letterc 
ings of examining a ards and ques-
}mown for- large volume tioned, a qual iFraud 
gers.Col- of simulated ii'ied document 
lected or nnd actual specialist is pamb1ing 
dictated case material often able to 
stnndards B.S.+ render an opin Larceny 
of' par- ion as to the 
ticular writer of a ombo 

n 
D 

1 

01 

UAA _ lrmdiation of 'WaX gloves of' suspects hands 2,,6 days contract testing 
Fairly cood HomiC'j de 

$150/test Ph.D 
presumption of Aag· 
fJ rina, of gun Asca1l1tj 

lnve:: tit;a ti Ve Anned 

Aid robbt!l'Y 

, i 
Ii 
" ii 
:.1 
\' 
1'1 

:j 
Ii rt 
" I' fi 
~ ! 

t, 

Data SaurCre: 

u 
u 
U 

suspects. document. 

I 
Typewritten Class characteriBti.cs of type and typewriter. 1-2111'. tereomicroscope !Extensive Knowledge of ldentii'ication Homicide documents $700 collection variations in of posdble investi. 

of known typewriters manufacture, gation 
latotographic typewriter and experienc age and mode~ 
equipment standards in rnfg, ident - of machine Obscene 

$200-500 fication, 3-6 letters 
months train-

omparison micro- ing and ex- ExtortiOl 
scope perience or 
$1,200-3,000 A.A.+ threate 

n 
;, 
d 

tl 
U 
Ii 
n 

D 
Comparison of questioned c'...:-.::wnent with standard typing fro •. ~tensive tra! 

in~ let-
2 Iu:. - Ditto above Standards • Identification 'toerc 

suspect machine. 1-2 day. !'rom sus- lng under qua: - of specific 
pect fried expert, machine and, }"raud 

Comparison of questioned docwnent with known typing oi' sus machine 1-2 yr. (con- occasionally, 
pect on knO'I-,n machine, current -with indication as Embezzle-

DI 
'I 
\ 
I 

,11 
I~ U 

training in to typist. ment 
11andwri ting 
comparison) • Ar!lon 
Examination 01 
large volume Bonlbs 

U' 
I 

0' .;;~';;.~ 

. I,l 
I' 

U 

j 
~ 

/ I 
! 
I 

',- U 
U 
U 

or simulated 
and actual cas 
material. 

B.S,+ 

Pr Inted mate- Q.uestioned documents, auch as checko, nlay be prepared 1'01' 1-1 hr. Stereom1croscope Literature Extensive !:ay be positlve E~toJ'l1 )1 rial, hand a limited use by means ot' hand presses, hand stamps, etc. $700 and col- knowledge ci' ao to SOJu'ce, a twnpll , cOrJ.- Separate documents may be linked by comparing printing or lection graphic arts if suitnble Tlu'eot ~ lnerc1al documents may be compared to a tw:; or type source if Cruneras standards and printinc material, 1s hBl'lU printing suitable comparison material is f.vF'Uable. ,$200-500 of type practice. availnbl~. 
faces, Obs\:cne 

lfuere d,oc\llflejtu are prepared by extracting material from 1-4 ht'. Comparison micro otampsJ materia: 
mass media, the. possible source may be identit'ied by scope ·'~·iOUfl 
type style I mode of reproduction J etc, $1,200-3,000 me-nns of Slandel' 

reproduc_ 
tion Fre.ud 

FOl'aery 

0 '= 
'~ U 

Bombs 

" 

!r-

0 
~ , 

u 
'0 

n u '; ·,t- Data. Source 

0 U Figure 7-1 (Continued) 
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TABUIATION OF LABORATORY SERVICES 

Service category~t!oned Doctnngnts 

DEGREE OF 

TESTS TnolE IXl.UIPMENT/ REFERENCE TECHNICIAN IDENTITY VB CRnolES 
EVIDENCE 

INPUT I REQUIRED COST STANDARDS SKILLS-DEGREE IDENTIFICATION 

Writing Documents of unknown source may- be traced through Wl 'iden- ~+ days Appropriate to Extcnaive Ana1¥tical. Elimination of Fraud 
material, tii'icat!on of the possible sources of the 'Wl"iting mate ... method. used collectio training plus source can be 
pen,penc!l, rial. Teste involving micro ide,tificntion ,of components $50-10,000 of appro- experience ~, it;ertain. Iden- Larceny 
etc., 1'01' 8S well as instrlLrrtental· comparisons with standard refer- priate with micro ti!'ication 01' 
comparlaon cnce collections or case reference standards might identi mate~'lal and instru- source can be Forgery' 
or elilninn- fy or eliminate general, and. specific· sources. TI..c, paper mental pro- bnscd .ort prob-
ticn chromatography, electrophoresis, spectrophotometry, ape .. cedures oulli ty 1'00- Ohuccn':' 

cialllavelength photography represent lIome of the methods t.\J'l'S mattei' 
in this area. 

Thl'eut 01' 

extor-
lion 

Bomlm 

3pedal. cotoration of erasures miGht use special wavelencth pho- ince these CrunerRs Extenflive Some of thece The 11M t"" "hicm Fraud 
prnblem.o: tography, fuming, or the application of special solutions. problems $200-1,000 11 tel'uturc problems Hill SUCccl:>s'f'ul re-
El'arm'es arc infre- ln dQeu- be handled :3ults Will be EmLe.z:zlc-

Inlcntr:J he development of indented writing usually invol\'f!s ob- quent and Sterc.omicroscope ment prob- c.xclusi vely put depends on ment. 
l"ll'lt.l.nf! llque light photograpby. o!'ten un!- $700 lems by the doeu- the notllre o.f 

1&0. disclosure or obscured writing may depend on mechWlica 
que, they ment expert; the eece. '1'he T)Il'ClltfJO-

('..\bscw'eJ. may be time Special liGhting others will reconotrl.lctlon ~11{! .)t' 
writing OJ' chemical removal of the overlying mater1a1 or the phyn_ consuming i $100-200 be pcrfol'l.'lcd alone may show \;:-V-~r-

ical detection by special wavelength photography. terms of together wi th ('rimlnDl setiv 
literature 141oc. chemicals or urder the lty or some rlQte~ 

.. lriting or uestions of order of' l'lriting nnd/or age detection by Dddi_ research am superVisiclJ facet !If -CUB-
t¥ping se- tions over folda can be answered by the uoe of low power experimen- of the docu- plciou~ nt:l.tUl'c. i!1 ~l'l.l,: ~ ; 1 
quence microscopy or macro/micro photography. tation. mont expert 1n ~ume "'a:Jes "t.her 

!Fnatcnel'3 and 
Thcrei'ore t by ntaff pho- uuiqtte identit:, 

~he attaclunent of documents, lleaUng and rescaling of ad- no time ce- tograplCrtl OJ' liJ I' ..: ... lulo. 'U'l"'>IfJ'. "-t' 
adhesive!) hecives can be studied by physical, in:Jtrumental and timates are chemistn. llQclv)~:c.1 

chernicn! examinations. possible. E.S.++ 
::'L'Iltlin; 

TABUIATION OF LABORATORY SERVICES 

Service CateglJry Latent Fingerprint Development 

DEGREE OF 

i 

EVIDENCE TESTS TDoIE IXl.UIPMENTI REFEREI, : TECHNICIAII IDENTITY vs CRD!ES 

DIPUT REOUIRED COST STANDARD" SKILLS-DEGREE IDENTIFICATION 

'fariouG cb- EecaU3e of a Isck of local skilled techniciana, various ob 1 hr.-days Hlotographic E:<PC1·t pho- '''lln be p.l::lt.:J. Ie All 
jectSj Dr jects suspected of havinG been handled by a criminal. may (in the cameras nnd Ilpe- tographerp, if .cuito.tle (,l'b.e;: 
cllecM a.m!. be collected, preserved (orten inappropriateJ.y, i.e. ~ the case 'Of cia! lights, C"harat't~·d~ti.t" 
{.other docu- ueapon in n handkerchief) and "Cl'ansported to the crime difi'icult chemicals., etc. and skill in con be le"el-
mei1tsJ~laas, laboratory for processing. Sui table methods will be em- photog- $200-1,000 the develop- ope,l. 
\o'capcns"eon- ployed by the laboratory. These procedures may involve l'aphy) ment of 1'1n-
tamera ,etc I photography, flL'Iling l immersion in solutions, etc. The llote: Fin- eel'prints ,:m 

i'lngerprint or skin impressions developed will be given gcrpl'lnt unusual sur-
to fingerprint experts for com]luison 'With suspects. :files will faces. 

be 1'ound !I.S •• 
in identi-
fication 
·.:llvioion 
of depart .. 
ment. De-
gree of 
classificR 
tion (01n-
Ule vs, 
other 
grouping.) 
will de-
pend upon 
staffing & 
department 
needs, 

-~ 

Data Source 

Figure 7-1 (Continued) 
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TAIl1lLATION OF LABORATORY SERVIcEs 

erv ce Category . Mlcrt.'Ia",n",al"""ys~i~s,-__ _ 

EVIDENCE TEurS 

r;,:::r.mrr",;:;~i::::-:-:---:--:-______________ ~ TIME EQ.1lII'MEIIr/ DEGREE OF ''''llIRED REFERENCE TECHNICIAN IDEliTITY v. CRDoIES 
Blood stains Preliminar:( tests _ Benzidene, WG,'Luminal. ,·====-t=.JC<!OOT~---rSTANDARru!!B<!!!!l!DS!!.·-tSIC~ILLS!fl!:-J2DEG!mREE~-¥ID:!!ENT!:!!l:!I!:FI!fC~A!TI!lO1!;N4 __ ...... -J 

(color, spot t~st) Phenolphthal.ein 10 min/test stereomicroscope drisd blood 
$700 1 clay expo 

Te~c.hmann or Takyamma, no degree 
(crystal. test) 10 min/te 

Species de1te:rmiJ'l'\.Uon 
(preCipitin, ~JnOdi:ff'usiOQ) 

Blood type 
absorptlqn .. inhibition 

abaorption _ elution 

No~e: Since five laboratories have rF.:ported using agar 
:e I or various forma of electrophor~tlc separation 

hese have not been included. Age of blood is a cO~6tant 
problem. D:(namlcs may be determirled from geometr of 
stain, of'ten more important than typing. y 

st 100 ,x microscope 

~ci min/tes 

a hr/test 

2 br/test 

burner 
$250 .' $2,000 

t centri1't.'ge - $Bo 
Btereom1t.\roscQ~ 
$700 

100 - 200 x 
microscope 
$250 - $2,000 
re1'rigerator 

100 - 200 x 
microscope 
$250 - $2,000 
refrigerator 
oven 

dried bl ood 1-20..1' expo 
No degree ·AA 

control ser 5 day expo 
blood AA - .BS 
antisera 

kncnm stain 2-3 weeks 
!mo"" blood AA _ BS 
ant1serc 

kno"," stain 2-3 months 
knollll blood 
antisera BS ~ 
blood of 
suspect 

could :;e blood hemic ide 

is blood 
yes - no 

human or other 
species 

SSg. 
assault 

::::::/ 
ABO grouping adulter_ 

ated food 

A B a grouping narcotic 
MN invest. 

Blood s~ins 
Differentiation bet'Ween ven~'Us, fetal. and menstrual 
:blood by aSSOCiated cell:, end fibrin content 

Seminal. 
Stains 

Ultra Violet and visual examination 

Florence Crystal 

Acid Phosphatase 

~~C~=~~PiC identification of' sp~nm.tozoa 1n extract 

~Cl~B - immune tests; for human semen or blood type 

1 - 3 hr. 

10 mini 
garment 

Microscope 
~50 - ~,ooo 

W lamp - *40 

10 min/test 100 - 200 x micro 
scope {lnd 
Burner 
~50 - $2,000 

15 min/test Visual color or 
quantity by 
spectrophotomete 
$4 - $6,000 

Knowledge of 
cell morphol_ 
ogy and fi bri 
detennination 

AA - BS 

1 day expo 
no degree 

Invest. aid. 
important to 
refute alibi 

lOt'stjon of 
su spect a rea 

Abortion 

Homirlde 

1 .. 2 day exp Falc~ neg. snd Fape 
Tlo degree - False positive 
AA Possible 

r9l or stdc 5 day expo 
King-Ann_ AA - BS 
strong 
units 

Dential1 y 

strong indica_ 
ti on of pros.. Child 
taU.:! flUid. molest 
Certainty de-
pendent upon 
~ i ;m:'mstanc.'es 

30 min _ 
3 hr 

Centrifuge - .70 standard 
200 x - 400x slide of 

1 - 2 \leek.:!: 
( severel 
exams) 

PO£:$ 1 dent. of 
sern1~l materi 1 

Sodomy 

microscope 
~50 - t200 

spennata_ 
zoa, hWTan 
and other 
animals 

AA- BS 
BiolosY 

indi ca C'2S L.'\ se 
episode .... j. thou 
index of i~~l ty 

mirroscope, cen- anti sera, 2~3 \leeks Type, if Decretar 
trifUge, agar MO\ln (several speries

J 
semin 1 

a hr .. 

plates stainn test.:!:) material \litho t 
blood type as + (biol~ , legal index 

"':;;:-;;=::=:-"-_______ of Victim microbiology 
~t& ~ce -'~----------------______ ~ __ -L ________ JL ______ ~~ __ ~.~n~d~s~u~b~Je:c~ ______ ~~~ __________ ~ ____ ~ 
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EVIDENCE 
lliPUT 

Orgahic , 
envirorunen~ 

" traces; 
ceeds, pollet 
botanical 
:rregments 

TABULATION OF LABORATORY SERVICES 

Service Category Microanalysts 

TESTS REFERENCE 
STANDARDS 

(This'iS a. little used area, although reported for nanY\ lIBY be sub- Stereomicroscope standard 
years startirig ih C. Doyle and ll!ins Gross. Becau~e the. StaPtial,", .7,00 ' text; 
objects ';0 lie studied are microscopic and nOl; tripped ,ove depending .100-lOOOx phase' atandards 
the investigator seldom collec!;s or considars their im- onentrein- microscope from kno;'t1 
parlance. In defenSe of the ~nveetigator, few crime ment mIlten 1 ~OOO sources; 
laboret6ries are eq\\ipped to handle this t~ of evidence and obscuri y standards 
in a t1reditsble fa.shion.)' of items. SEM seems to from"known 

DEGREE OF 
TECHNICIAN IDENTITY VI 

SKILLS-DEGREE ' IDENTIFICATION 

con8ide~ble , Identity of 
experience in sourc~ 'WQuld 
cicro bot\Uli- depend. upO!l 
c"l tec\njiqu~ ,totsl proba-
some under- bility; 
standing of May be of' 
frequency of 'value tor ex-as food on 

clothing, tn 
body orifice 
on objects 
ouch as tool 

. have real po- case source 
Mi~ro~coPic examination and comparison .• tential bec,¥,se 

of extreme dapth 
of field. 
tl!Q,OOO-~OO,OOO 

distribution elusion 

Cosmetics] 
Powde-rs J 

perttlInes J 

lil;>stick 

Visual and low power inicroscopic comparison; 

Chronatogmphy; TLe 

IR & lJV Spectre 

Olfactronics - GLe, applicable to essential oils and 
perfume 

Explosives Spot 'testw1th diphenylamine reagent 
and prodUcts 
of explosion 

GLC - olfactronics 

. l-l1croscopic examination of objects close to explosive 

Data Source 

20~30 min. Stereomicroscope 

! 

: 

30 min - $50 _ $200 
2 hr. 

20-60, min. lJVor IR spectra 
photometer --
$4000 - $10,000 

20-60 min. collection and 
concentration 
eqUipment -~OOO 
GLe - $4poO -

$10,000 

5 min/test -

30 min + Collection ,and 
concentration 
equipmellt $1,000 

--
GLC $40-10,000 

20-30 min. ste~eomicroscope 
, $700 

case .stand. 

case stand. 

case stand 
Reference 
spectra 

grephs of 
known 011s; 
case stand. 

-

Charts of 
known cx-
plosivl~s & 
residue 

Figure 7-1 (Continued) 
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of objects 
studied; 
BS + 

Familiarity 
with coloI' 

I matching -
BS + 

1-3 weeks, ex-
perience 
analyzing !'Ild 
comparing 
similar ma-
terIa+ 
BS + 
Familiarity 
with tech-
nique; BS + 

Familiarity 
with applies-
tion to this 
('lass of m-
terials; 
1-2 Weeks 

1-2 day use of 
reagent 
B.S. 

2-4, weeks fami 
liariza'Uon 
with app~ica-
tion 
B.S. + 

Famili""ity 
with appear
~nce of bt.'lIIb 
frllgments 
B.S. 

Preliminary _ sort 

Probable match 
Prob~ble 'source 

Probable match 
Probable source 

SimilarIty of 
scent I probable 
source 

Any oxidizing 
agent including 
powder residue 

Compound used 
in explosion 

Identificatio!l 
as bomb f'rag
ments 

--- ~~- ~~--,-

D 

CRD-mS D 
Homicide 

I 
\ 

Sex offe' se U 
Assault 

Burda,-y 

. Theft U 
! u 

Homicide 

Sex 
Offenses n 
Assault 

Homicide 

Sex u 
Offenses 

Assault D 
Homicide 

Sex 
Offenses 

Assault 
U 

Homicide 
Sex 
offenses 
Asssult U 

I 
lIomicide U 
Bombing 

Arson 

Burglary n 
Ul 

U -;:, 

D 

D 
U 1" 

... 

"~~~-~""~----~''''~:~--~'-,-''~;"---''--~-.''-- ---_ .. -. , .. ' '~ __ ~~ __ ~~~~~~,~'W,~~~~'W'~h_,~,F~4~~~'~~~~~.~~~ 

,:l (, 
\; ... 1-, .-

"','. 

, 
~ 

" 

~ 

I 
j TABUlATION OF lABORATORY, SEilVICES 

Scrvic 'ct 'y "Urcroll '1: {'' . a cgor '\ na YS a 

, I 

... - .' '. . ... ' ~ .-

~ 
; DEGREE OF 

EVIDENCE TE!JTS TIME' IXlllIPMEIlTI REFERENC~ TECHNICIAN IDElrrITY vs CRII.fES 
'INPUT ,. REOuIRED COST ' aTANDARDS SKILLS-DEGREE IDF!lrIFICATIOII 

Ua1Jvu. PI.,Yulln (D.ct~on on starch) 30 min. i .. 2 hrn Invest, Aid Extortio 
B.S. 1ettern 

'~ . 
'f,Y}lC, hlood i'actors 3-8 hr. 100 - 200 x mio" - Known 2 .. 3 \leeks ABO groupl n8 Sex 

soope - $250 - blood sem Offem:eo 
$2pOO kn01m AA - DS Oral 

, standard 
cello 

m 
J,'cI'ul i'llUCJtOO and l'ood re:ddlle .. 3-8 hr. 100 - 400 X kno'Wn Understanding May be "peoHI ( Sex 
nt.ulltu ('OJIIJXU'J aons' VG. ntandarda mic'roncope standard anll experienc dependJng on Offences 

s11dea; In peras! tolo P' factorn ntud 
comparison .microbiolo(O' led Burglary 
std. from D.S. + 
Ducpec·t 

ill 1110011 t.ypc 1'(1I:t01'9 o hr. 100 - 200 x ant! flera; 2 .. "3 months ADO u:roupl 1lB Sex 
mi(':'Os(!ope known BS + OffenDer. 
$250 -$2,000 blood of 

nunpect DlJlll1ary 

ID 1,'tl'01"1) nlynJI'u1 cQlllpal'lson; l!laSS, type, color, etc. hy mirro 1-3 hr. Gtereomil'roscope imnersion Famlliar:lty Eaf'h fJ ber can Jlomtr Ide 

tlCCcl,uJnatloli 01' rct'lUl'tivc 'Index, action on polarized $100 Uqllids; \lith petro .. be identified 

1.1,tht,l.!l1'. Petrographic m:S c standard glllph:S" tests aD to mr,~, ('lar. 

roscope - $l.POO the)' (,01 .. Experiem:e Some IInderr,t.and flex 

to $3pOO lect:J on; \lith ldent:S- J nc of t'reql1enc ofrenDe 

U 
t'ibers from fJ ration of of dJ stri blJt:J or . pmown case ft bern, 2-3 of portft·u1nr Burglary 

sOU~e months; fiber my per .. 
ns + mit a total Theft 

probability 
eval'Jst:l on ABU-

U 
U 

, 
AS.Bult 

Ch(,lIIh'u1 l'olnp:ll'laon .. - UV, IR, Dye extlat!tlon, mA, 3-5 hr. D:!uipment spec!r c r"lbt:r Considerable Identification Homi( Jde 

':1A~, l>hSD apcl't. fer test per- collection; skill in in- miBht extend tc 
fonned; t.'jooO - f;1bern from strumental lot of Jl8nl, .. Sex 
f,50,OOO ~no'Wn ('ase analysis; f8C'ture, or to orfenne 

f:lgo.Jl·"e JUah level of cnvh'olUllcntnl 
!'amJ 1:1 a rl ty rna~ea ::trrect- Burp,lary . 'W1th the re- Jng fiber 
:JI11ts of par- polymers T~ert 

tl !'"'uln.r tests 
on fibers. ABU. 

U 
1 .. 2 yrs. Asnat.11t 

RS + 

1;':'111'~ ~pej':les Ident'l1'll't.\tJoll 30 minI Gtereom1croscop~ Books E!:-nd 2 ... 3 months Po;,;il he for HomirJd.; 

~ 
specimen -- $100 slideIJ of practice major e.p:lJl'al 

100 - 400 x animnl AA-BS alas%:" Sex orr" r. 
miCroscope .. 1250 haira 
-- $2poO B11mlal'X 

Hardy micrometer 
$100 Thei't 

U 
. l'Ol:lpal'ison, 11' h'Ulan WoO tI¥inG color, diameter, medUllary ~-4 }lr, 100 - 400 x standards 4 .. G months Ex{'luGinary , AUg· 

stl":II'tm'e, l'el'. index, Dcale ('Ollnt, ett:., conlpa:r1ne ml('roscope ,. $25 fraln studying ""ny some posr.ll]11- Assault 
\'I;D.lut:tel'Jsth's to those 01' standard from suspect. to, ~OOO SllCPCC't samples of :Sty of IlIOderat 

AD compo micro .. hUnan hairs Identity by 
soope '¥l00 from a var1et NAA 

u Filar micrometer of sources. 
$100 BS+ 

.. nood type - nt'sorb. - inhibition 8 hr. MlcroElcope - Known anti 4 .. 6 months AIlO 
100 - 200 x sel'8j ~s + 
$250 - t2poO; Known b100 

n 
Ultrasonic. gen .. 
erator - $500 

u i, 

Data Scurce 

n 
~ Figure 7-1 ( Continued) 
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EVIDENCE 
INPUT 

HaIrs 

ObJeots 
stained 
..,ith Boil. 
(en.th), 
nate insuln .. 
tiDn; 
bulldil16 
mterla.l 

Fnintj on 
Sllspect J on 
objects 

Data SCAlrce 

TABULATION OF LABORATORY SERVICES 

crv c~ Category M1croanalv~1s.. ns nlmcntal Analys s 

TESTS 

Neutron Act! vaticn Analysis 

Low power examination and Borting. Color comparison, 
parUcle size distribution, particle classification 

DemJity gradient cOlIIPlrisona 

Chemical .. instrumental; XED, MA, NM, petrog,raphy J 

clIIioalon apoot 0" electron microprobe 

Lqw pow-er sort and comparison of color. LoYer cor.!
par1son, 11' possible 

Chemical .. In~tntmental; XRTij Dl'A, llAA., GLe, !-BSS 
Spect., solvent response, emission ,spect. J electron 
lt11croprobe. 

note: The order of testing would be trOlD totally 1'101'1-
destmctlve ~ totl;l.Uy destructive. 

note: Many of the tests above e,nd others available ,in 
research labomtories., have pot received the degree of 
cxploration to ~S8CSS their va.lue for identity. The 
preseJ1t use exposes the evidenrc to some techniqUe: vith 
subsequent testimony based on a "gUt" feeling of 
identity. Where some attempt has been D'8de to run lot 
by lot stUdies on paint. ,-,sing nonrally available 
instnunents., the resttltos have shovn an inabil1ty to 
differentiate. Perhaps yea.rs or experitmce might 
refine methods t9 suitable sensitivity. 

TDlE 
RJXlUIRED 

1-6 + days 

3-24 hr. 

IXllln'HENT/ REFERENCE 
COST STANDARDS 

reactor and elemental 
counter (may be standards 
irradiated else .. 
vhere and countc 
at orime ·lab) 
nO,Ooo -t250,OO 

Stereomicroscope nuterial 
$700 collected 

Seives from crime 
ComPlrlson micro scene 00 

soope - tlJlOO standards 
-- $3pOO 

Expendab1eq case ntand
ards col
lected at 
scene 

DEGREE OF 
TEClfiIlCI/\II IDENTrry vs 

SKILLS-DEGREE IDEllI'IFICATION 

BS - PhD 
vi th conside 
able skill ar 
exp(!rience 
yith hair 

Identity is 
questionable 
at thi. time 
since current 
data is con .. 
f1icting 

CRDoIES 

Homicide 

cex 
offenDe 

Theft 

Agg. 
ASDault 

2-3 months 
experience 
'With trace 
analysis 
BS + 

Hoderate ident Burp;lsry 
i ty, if enough 
componenta are Hom! d de 
available 

considerable According to 
experience Kirk, may be 
cross ~tch- spet'itic for 
ing many spec" source; 
mens of simi- not widely 
l.ar nature evaluated at 
2-3 months thJ s time 
BS + 

sex 
offer.r:cs 

Auto 
Theft 

Burglary 

Homiride 

sex 
offenses 

Auto 
Theft 

3hr. -8 days appropriate to ('sse stand_ (ons1derable Y$ t.h sU1table 
r clmponents, technique used; from se ene, instrumental 

known com- experien('e 
ponent BS ++ 
collect1on 

r auld be mod .. 
flrately spec'if 
63 to identity 

30 min - stereomicrosco,Pe case stand.. 1 .. 2 days 
2 hr. $700 ard, paint AA - BS 

Only with &eV- Burglary 
eral matf'hJng 
layers, is ident JUt (, Rl.lr. 
tty possible 

3 hr ... e day Appropriate to Case stand.. Conside:rtlble See note I~nder 
technique used ards col- experience Tests 
$3pOO- ,"0,000+ ~ected at oross natch-

scene ins many spec .. 
mens of simi .. 
lar nature 
2-3 months 
BS + + 

Hom1ride 

Theft 

Burglary 

Hit~· RI 

HomJrJde 

Theft 

Figure 7-1 (Continued) 

158 

.... 

u 

o 
.n 
o 
I 

" 

1 
I 

u 

TABULATION OF LABORAtORY SEHVICES 

Service Category Compat'ative Micrography 

EVIDENCE 
INPUT 

Tool marks) 
hand tools. 
Power tools, 
ll1!llluf'acturin 
operations 

TESTS· 

Marks range in scope 'from scratches on staples to shovel 
marks in clay. Action of' tool may be cutting, Bliding~ 
shenr, compression, dra'Wing in die. Test consists of 
duplicating case action with cnse tool in an appropriate 
media and comParing with case tool mark. C""J.ass cherac .. 
terist.:!cs and indiVidual characteristics. 

TDlE 
RIXlUIRED 

~ hr. to hand tools. 
~everal days benches, machine 
~epending on tools, 
jthe degrees $1-2,000 

f freedom 
t tool comp. microscope 

$1,200-5,000 

Tools, iJUS- Tools are examined for adhering debris indication of case 0-30 min. 
pccted or- in~ contact. Alao examined for adhering debris or tinger- ar tool 
volvement prints that identify owner. 

Test made ~Il appropriate media nnd compared under 
comparison microscope. Intermediate casta nre made if 
caae material is in form of casts. 

rhree-dimen- Comparison of caGe caste Onrl/or scaled photographo with 
sional im- teste made or IJt\GPl!~t objects. 
tpression, Notet literature in this area is vcr:; BcBrce. No 
~hoe ond tire clear-cut guidelines exist that can aid n technician in 
!marks, fabric knowing \lhen enough points exists for an identity of 
impreSSions source 

l .. n Comparison of caoe material with tests mnde of suspect 
impressionsJ objects. !iota: see note above 
~boe prints 
~love prints 
kin prints 

3~ rir.l 
.1,J;,;1:'.cr 
RIC3tol'utiofi 

fclper I wood, 
gloss, metal 
objp.cto, 
paint, tape 

Allpllcbtiotl ot' suitable etchants to make viciLle 
BtreSa due to die marks. Application of 1n5cnetic 
po~Jers 1n magneUc. f'ield. 

FAg!;, match of' fracture or tear 

hr. to 
everal days 
epending on 

the degrees 
f freedom 

pf test 

-6 hr. 

2-6 hr. 

15 min. -
6 hrs. 

l hr-days 

Fbyslcal match of tranaterredmnterial trom on'e surface 1-3 hr. 
to another; lett end right hnnd geometriC correspondence 
i.e., stain from one metal surface transferred in 
negat.ive to contact. areas. 

Data Source 

viaual nnd 
stereomicroscope 
$700 

Photographic 
eqUipment 

viGual and 
otereomicroscope 
$700 

Photogrnphic 
eqUipment 

Reagents, 
clu13sware 
mugnet. 

Stereomicroscope 
$700 

Photographio 
$200-1,000 

ste ... ·eomicroocope 
${OO 

Photographic 
$200-1,000 

Figure 7-1 (Continued) 
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DEGREE OF 
REFERENCE TECIIl/ICIAN IDEllI'rry vs 
STANDARDS SKILLS-DEGREE IDElrrIFICATIOl1 

tool 
cataloaa 

-12 mos. ex- posit! va 
crienee match~ identity de-
116 tool mark. pending on 

pnder super.. quantity ot 
ioion; require available 
bility in opinion 
hope ond line evidence 
ecogn.ttion. 
H.S. + 

CRDoIES 

Burglary 

Bombs 

Arson 

Homiddc 

Theft of 
auto 
pa:r-to 

heel and -4 Dlonths ositi'le opinion All 
tire training in 
collection (!omparison 

exnminationo 

an apprecia
tion for 
probability 
theory. 

H.S.+ 

li.;;. + 

Cnse JAPpreciation 
standard for probn-
from crime bllity theory 
GOW'oe lAbility to 

ecognize form 

'" shape 

epandinr, on crime!! 
lVoilablc deto.11 

':l·aceq. til l'llH 
,.:rlet. resh1r,. 1 

Opinion of 
identity of 
oouree 

:: .... r.lnr,. 

.. ,t~ 

Hcmi~id.~ 

Armed 
l-..,tbcl'Y 

Theft !,."If 

auto 
POl't.J 
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TABUlATION OF lABORATORY SEIlVICES 

Service Category Chemical-Instrumental Analysis I TABUlATION OF LABORATORY SEIlVICES 

Service Categqry: Inntru.mental Anslysis 

DEGREE OF 
EVIDENCE TESTS TIME E<!UIPMENr/ REFEIlENCE TECHNIClAN IDElrrITY vs CRUlI:S 

INPUT I REQUIRED COST STANDARDS SKILLS-DEGREE IDElrrIFICATION 

Blood and Separation and analyois by distillation, aeration, 1-3 hr. $100 titration otandard raining 1n ~uontltation and D'dI 
other fluido diffusion, followcd by oxidation reactions (bateh.d) $5001- opect. alcohol homienl- ident. of' 1\1 coho, 
ror ethyl. solutions natrumental J.1g.UOl.· 
alcohol nalyalaJ B.S. lnw 
c6nl;.ent ;. 

vlo1nUl"l 
OLO on0.1y010 of head gao over blood Dpecimen 15-20 min. GLe " " 

$2,500-$4,000 !-"ott. nnd 
rWI 

Alcohol dehydrogenase quantitatlon 2-4 hr. uv speet. " " 
$1,200-$4,000 homicide 

0 
OJ 

01 
1 

U1 

I 
I 

DEGREE OF 
EVIDENCE TESTS TIME E<!UIPMElIT/ REFEIlENCE TECIlNICIAN IDElITITY V8 CRDlES 

~ REOUIRED COST STANDARDS SKILLS-DEGREE IDElrrIFICATIOII 

Petrolewn DiDtlllat1on; vacuum or carrier to separate volatiles 3-6 hr. Vacuum or petro" Familiar! ty aeparut.1on Arson Products) lewn diotillatio with tech-
inflammabi.s eqUipment $150 nlque; 1-2 Hit & l1'J' lubricants., 

days tars, 
Burglary rubber 

OLC; with or without pyrolyDio 1-2 hr. OLe with pyrolyo s Caoe Experience in CIQDoiticationj Arson 
and collection DtandardSj GLe and and., it mIxture} 
unit geneml col pyrolyflia probability of JUt & nu 

lectfon of BS + 801.1r('e if it 
typical mate hea suspect B<lrglary 
petroleum nater1al 
prodUcts 

Wand IR Spectre 1-3 hr. W & IR spectro- otanda,rd Experience Clasdr!cetfon Arson 
photometer spectra) yith techniqu of zraterial and 
$4POO-$10,OOO collection BS + possible Identl HIt· ~ 

of utandard flcation of 
petroleum sourf~O, if B B~rgla.ry 

Toxlc mater! 1 Phyolcal and chemical separation; identification 1-24 hr. TLC J chemical 1:!.t. training in ident.!ricatlon Imlm~l 1n non-fotal by chemical react10na and inDtrumental teata equipment standarda mlcrochernlcr 1 or toxic pobon!ne ond, on 
of chemica" analyaic. t!lllterlQl o~caGion, 
sought Some appre- 1'000. Od,lL fotnl COGeSj 

elation of terrJ.!.1rm in humans &: 
,toxicolOgy. domestic 

D I 
products mixture 

TABUlATION OF LABORATORY SI.'RVICES 
B.S.+ ol.t.crnp~ animala 

hl')mfr:oJdC' 

TABUlATION OF LABORATORY SElIVICES 

Service Category l.ficroannlysis - Inotrumental ... Chemical 

P~GRi':E OF 

TIME EQUIPMENT/ REFEIlENCE TECIUIICIMI IDElrrITY va CRr.·:lm EVIDENCE TESTS 
IDErrrrFICATIOlI RF.OUIRED COST STArmARDS SKILLS-DEGREE INPUT 

lloreotics, Spot tests; i.e • ., MarquiS, Koppenyi minutes flpot plate collectitm familiarIt.y preliminary mll'~'" 1, 
dangcrot1s (may be of drugo with colOl' :Jort ill[ 
dl'US'S batched) ..1'01' com- changesj under 13',"\,<"1' 

0 
~, 

I 
U 

I 
I 

Service category Cryptography 

EV=:r
CE I I DEGREE OF 

TESTS TIME E<!UIPMENr/ REFER£NCE TECHNICIAN IDENTITY v. CRIMES 
RF.OUIRED COST STANDARDS SKILLS-DEGREE ! DJEIITIFICATION 

eo~eo, IAlthOu&~ it is rare to find a criminaJ.ist with DldU in I O""bllnc 
gambling . c:"rypt""grb.~l"ly", :requcot tor sCl"'Iicc in the area. ne"ds con-
-clips, ct.,;. lJiderntlon::"'"t oelectcd cases. As vice enforcement in- Out-:cr;l'I' 

tenaifies, g8Jll!..'lerD rCDort to coden, combustible or 601u- DCU'city -1'h ~"'. " .-..... "'" ~ ~-.. U_. ". opccilll p:n:jbJ.~;'t theoe nrc tir::3t nubmitted to the crime 
laboratory tor aosiDtance and advice. In Dome caDes in .. 
house rOlJearch ton handle the problem. In others, outDid 

... .,consultants mll'Y be employed. 

pori[]on stand1ns of ~1r c"' 

chemist.ry, 
\B.s. + 

J41crocryatalline teota - micl'ofuaton ~~";:;...~O min. 100-200 x micro ... " " Identlf1."4tion 

~may be film ,~50-2pOO, of ~lh1: r.nO in-
atehed) hot stage c11V1d;'.ll. ~Ot!l-

110.") 

IR and UV speetrB, Gte with pjTolysisj TLC "for separation 20-60 min. $6-20,000 collectio fam1liarity IdanUricntion 
UV o.nd IR apectr -' of drugQ, with lnotru- and Q"tmt1fka-
photo_me-ter collec:t1Q mental proce- ~It;ln or ('om-

oi'" spectr dure and pounQ 1 1dcnt •• )f 
ope,~ eru rec0t: diluent 
nitton; D.S.+ 

XRD 1-2 hr. $10-20,000 XRD AS'1l<!Clll'dn Cam1l1ar 1ty Ident. llf 
-w1th goniometer standard .1th tec)mique compouml g In 
and camerao graphs and cXcec!J of lrJ, 

film JlS+ 

/ 

U 

n 
Ul 

l~ 
." 

I 
I 

TABUlATION, OF LABORATORY SERVICES 

Service Category Evidence Refel'rnls 

r--· DEGREE OF 

TESTS TnlE E<!UIPMENr/ REFEREIICE TECHNICIAN IDErrrITY v. CRUIES El'Ul~NCE 
IlIPirr R""UIRED COST STANDARDS SKILLS-DEGREE IDENTIFICATION 

Hhen special and infrequent problemc tu"ise, the laboratory All 
mat serve ao a referring ,"1gency, coordinating- the submia- cl'iones 
sian of evidence with specialiDto and aiding in the inter 
-nrctation of nnal'Vticnl resultll to investhtatioll ncedo. 

TABUlATION OF LABORATORY SEIlVICES 

D d J Service category Tra:1.nin,s Support and PubUc- Relation!! 

DEGREE OF 

TESTS Tn-m E<!UIPflENT/ REFERENCE TECllNIClAII IDENTITY vs CRIMES EVIDENCE 
RF.OUIRED COST STANDARDS SKILLS-DEGREE IDEIITIFICATION INPUT 

Datil Source 

OJ ' i1 I 
In order to estnblish liaison "With investigators and other 

law enforcement officials and to provide information and 
procedures concerning laboratory utilization. laboratory 
sto.ft pnrticipo.tos in training programs .. seminars, laW' 
enforcement education, etc. All levels of' law enforce .. 

U 
ment and crir;dnn,l- :prooecut1on may be contacted. The per-
centage of time involved will depend upon departmentol. 
interest and avmilable ~aboratory starr time. Although 
peripheral, this is an important part or crime laboratory 
oppration. In addition, laboratory personnel may provide 
talks and. lectures to schools and local civic gl't.!"aps. 

U Data Source 

-'; 

Figure 7-1 (Continued) m Figure 7-1 (Concluded) f 
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APPENDIX 8 

LABORATORY PROCEDURES ANALYSIS 
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In this study we have considered the crime laboratory from two 
different approaches: emphasizing (1) the types of evidence to be examined, 
and (2) the type of property to be determined and from these approaches 
worked towards a realistic but flexible concept for laboratory functions. 
We have attempted to establish the potential laboratory functions in terms 
of the types of properties of importance to the examination rather than to 
relate the examination to specific equipment or methods. The purpose of this 
approach is to allow flexibility to account for difference in laboratory 
facilities, differences in local laws and differences of opinion runong crimi
nalists regarding properties of valu~s and methods for their determinations. 

From the type of evidence likely to be encountered and the type 
of information required, we compiled flow charts shown on the following pages 
for analytical schemes for typical examples of these evidence categories. 
The flow charts were not limited to what was considered to be the one best 
way for examination, but rather, were prepared as a type of questionnaire 
with many optional routes of methods that might be reasonable for the anal
ysis of the particular evidence item. These questionnaire flow charts were 
then submitted to the working group of criminalists for their evaluation, 
modification and comments. 

j f 

The multiplicity of branches within many of the evidence examination 
flow schemes generally represented some duplication in the &cquisition of 
essentially identical information by different means. It was not intended 
that all branches of the schemes would be employed in the examination, but 
by the presentation of the optional branches, each utilizing its own par
ticular set of instruments) we intended to be able to relate each e~amination 
actilfity to the total laboratory function and thus search for a maximum 
diversity of technical capabilities per unit of expenditure for various size 
laboratories. 

The above concept of optional examination methods aids in the 
evaluation of priorities for'the acquisition 01' :;~boratory equipment. For 
a large laboratory there may be little concern trL:'~ an instrument is of 
value primarily for the examination of only one type of evidence since the 
high utilization of that instrument may make the initial cost of the instru
ment insignificant per lxnit examination, but the use of the same instrument 
in a small laboratory might be completely unjustified due to its low utility, 
if the examination could be made using a more versatile instrument capable 
of use in other examinations. 

No doubt there are many factors contributing to the choice of the 
analytical scheme in the examination of evidence. These can include: 
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Evidence Item: Stain from crime scene, probably blood. 
Request: Is the stain human blood, if so what type? 

I-B-2 
Micro 
Examination 

III-B-2 

15 

Is it Blood? 
Human Blood . 

30 

~Y_es _____ ~port 

.111-B-2 
Blood Type 
Subfactors 

III-B-2 
Blood Type 

III-D-4 
TLC-Protein 

90 

Electro
phoresis 
Protein 

Report 

III-D-7 
Permeation 
Protein 

Report 

45 

150 

240 
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Evidence Item: Sample suspected of containing semen. 
I. Stain on clothing. II. Vaginal washing or swab. 

Request: Is semen present? 

II 

0 
I-A-1 
Personal 
Observation 

10 

0 
111-B-1 
Erizyme 
Activity 

20 

0 
I-B-2 
Microscopic 
Examinati0

40 

III-B-2 
Antigen Type 

Reaction 200 

Report 

60 

, __ ---t[_R~ 
I) 

i W6 
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Evidence Item: Blood or urine sample . 
Request: What is the alcohol content? 

111-0-3 
GC 

.. , 

111-'0-1 
Oisti lIation 

20 

10 

111-A-3 
Chromogenic 
Reacti.;jri 

III-C-1 
Spect:-o
photometer 

20 

167 

, I 

Report 
30 

. , 
Ii 

j 



I 
. j 

I 
~ 
i 

1 , 

1 
.I 

I 

I 
" i? 

I 

Evidence Item: Bu Ilet or cartri dge case from crime scene. 
Request: (1) Identify possible weapon. 

(2) Was bullet from suspect gun? 

Request (2) 
Origin 

Request (1) 
Origin 

Misc. 
Firing Test 

15 

I-A-1 
1-_-1 Description 

Recognition 
10 

I-A-2 
Dimensional 
Measurement 

II";A-1 
, Weight 

10 

10 

[I] 1 
Consult 
Reference 
Data 15 

Request 1 I '--___ --I Report 

I-C-3 
Comparison 
Microscope 

45 
Request 2 

'--_-----------.. ---1 Report 

168 
" (' 

-- .',,'---

60 

Ii 

120 

" "'"'" 
'1 

,-.---.-....... --....,.,.. _____ "'!"""'"""""!'!"'~ ..... ---------------------------.--______ I,., ________ -

=~I 
I Ii 

I 
I 
~ 

D Ci 

U 

0 
0 
0 
0 

! . 

H' 
.0 
O. 

n ' !'I 

0 
0 
U 

D ,1; '" 

=~~ 

, 

\ 
\ 

0 

,~ 

I 
I 
I 
I 
I 
I 
J 
I 
J 
I, ; . 
, , 
, ' 

1,,1 
J 

I', --; ': 

1 t 

Evidence Item: Paint chip in hit-and-run, without suspect car. 
Request: What make and year of car did the paint come from? 

II-B-·1 
Color 

It 

15 

Pxro • 

L 15 

o 
, ~-A-----'-l 

Personal 
Observation 

10 

30 .3:: 
<Request 

, ' Sat,isfied 

Compare 
with Reference 
Information 
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II-A-3 
Density 

Yes 

30 

Lab Report 
90 

III-F-l ,.; 
X-Ray 

60 

Report 
200 
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Evidence I tem: Fiber or hair. 
Request: Identify or compare. 

II-A-3 

DenSity] 

I-B-1 
Stereo Micro 
Observation 

5 

Yes 

Yes 

I-B-1 
Recognition 
Comparison 

ith Known 15 

II-C-1 
DTA 

II-C-2 
Melting Point 

30 

III-D-2 
(I11-A-4) 
Pyrolytic GC 

60 

Yes 

170 

Z.· 0 

- __ w ____ ',. 

.~ 

Report 

Report 
1---""'4 

III-D-8 
Solubility 

60 

IV-C-1 
Elemental 

30 

45 

Composition 
30 

Report 
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Evidence Item: Building material, fragments and dust. 
Request: Is material from crime scene; comparison. 

II-B 
Manual 
Fractionation 

30 

I-A-1 
Personal 
Observation 

10 

II-A-2 
Sieve 
Fractionation 

II-A-3 II-D 
Solubility 

15 

Density Determina
tion & Fractionation 

30 
~------~-~--~~ 

,1 

I-C-l 
DTA 

60 

I-B-3 
Refractive 
Index 

No 

30 
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III-F-1 
X-Ray 
Diffraction 60 

Yes 

Report 

IV-A-1 
Emission 
Spectra 

Report 

60 

30 
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Evidence Item: Portion of damaged window and jimmy. 
Request: Was jimmy used to force window? 

I~C-1 
Replication 

60 

f5J '-.' ""-1_-C-_....I31.-_..., 

" '-

'Impression 
Comparison 

30 

I-A-1 
Personal 
Observation 

15 

I-B-1 
Microscopic 
Trace Evidence 

15 

To Trace 
Evidence 

~"";;"';'_--4 ':' 

I-C-3 
Direct 
Comparison 

60 

I-C-2 
Photography 
for Compari
son 60 

l7,2,,) 

Examination, . ~ 
Paint Etc. 

Report 
90 
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Evidenc'B Item: Shoe print in soft soil. 
Request: (1 ) Preserve evidence? 

(2) Was print made by suspects shoe? 

o I-C-3 
Photography 

15 

I-A-2 
Dimensional 
Measurement 

10 

I-C-1 
Cast of Print 

30 

Request 1 
~.-.;-. _________ -I Report 

II-B-1 
Color, Soil 

5 
.,'\ 

\, 

Gradient 
Density 

I-A-1 
Search for 
Soil on Shoe 

,10 

No 

30 

Sieve 
Analysis 
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I-A-3 
Dimensional 
Matching 

60 

Microscope 
Optical 
Pro erties 30 

Request 2 
Report 

60 
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Density 

Evidence Item: Glass piece at hit and run scene. 
Request: Did fragment come from suspect car? 

Density 

I-A-1 .... -, 

Personal 
Observation 

I-A~3 

Dimensional 
Matching 

Color 

5 

"- Gradient Buoyancy Comparison " 

l~ Column 10 15 
\ 

;'1 

L No 

174 
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Refractive Emission 
Index Spectra 

15 
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Report 
120 
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Evidence Item: Fabric fragment, torn from clothing, 
Request: Is fragment from suspect? 

I-A-1 
Personal 
Observation 

5 

I-C-2 
Photography 

I-B-1 
Stereo 
Microscope 

" -B-1 
Color 

Request 
Satisfied 

@J No 

15 

10 

Yes 

Fiber 
Identification 

~---

60 

175 

I-A-3 or I-C-3 

Physical Match 

30 

CRe 

See Fiber 
Identification 
Flow Chart 
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Evidence Item: Multi-page dacument. 
Request: Have changes been made? 

Select Alternate Test 

Paper 
Examination 

0 
I-A-l 
Description, 

f-- Water Marks, ~ 
Folds, Edge 
Marks 15 

0 
I-A-2 

f--'-"; Dimensional I---
Measurements 

[~ 
15 

II-B-l 
II-B-5 

1---- Appearance I---
Special Lighting, 

@] Filter, UV 1~ 

I-C-4 

- Finger Prints f--

15 [I] 
III-B-3 

f--
IR Spectra 

f--
(ATR) 

[I] 60 

IV-B-l 

f--
Nutron f--
Activation 

[I] 120 

III-E-l 

f-- Pyrolytic f--
Mass Spec. 

II] 60 

III-F-l 

'--- X-Ray f--
Diffraction 

60 

I-A-l 
Personal 
Observation 

15 

J 

~ Tests 

Text 
Examination 

0 
I-C-2 

I---
Comparison of 

I--Type Impressions 
15 

0 
I-C-3 

I--- Type Matching I--

IT] 
111-B-3 

30 

~ 
IR Spectra 

I--
(ATR) 

ITl 60 

III-D-4 

I--- TLC I--

120 IT] 

J IP-E-l 
Mass Spec. I--

-.' 

60 

, 

Nh~ o Satisfifld 

'IIL------------------l:~~ 
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Evidence Item: Powders, capsules, tablet~ .• 
Request: Is material a drlig or narcotic? 

II-C-2 
Melting Paint 
II-B-3 Crystal 
Characteristics 

:30 

m 
" -B-1 
Microscopic 
Examination 

111-0-4 
·TlC 

10 

60 

No 

I-A-l 
. Personal 

Observation 
10 

I-A-2 
Reference 
Comparison 

15 

No 

111-0-8 
Extract, Frac
tions {Selected 
Solvents 

111-0-2 
GC 

177 n /" .
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Yes 

Yes 

Ill-A-l 
Spot Tests 

15 

60 

.... ---~-. 

Report 
30 

III-C-5 
'Fluorometry 

60 

Report 
180 
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Evidence Item: Fluid sample, blood, urine, water spirits,. 
'Request: Are drugs or narcotics present? 

II-A-1 
Spot Tests 

15 

III.;,D .... 4 
TLC 
(Alternate' 
Selection 

III-D-8 
Solvent 
Extraction 

III-D-4 

20 

lLC {each 
fraction two 
solvents 60 

III-D-2 
GC 
(Alternate 
S I 

----
Fractionate 
Acid, Neutral 
Base 

. ,~. 

111-D-2(3) 
GC 

45 

60 

III-C-2 and\\3 
'\ 

Spectro-'\;' 
photometry 

17tr 

.........,.,-,-.--.---~--:. 

Il .~~_ 
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Report 

11I-~-5 
Fluorometry 

Report 

90 

150 
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complexity of set-up time for the determination and frequency of the exami
nation type, availability of equipment, acceptability of the examination by 
the courts, and, last but not least, personal preference oi' the examiner. 
Each of thes,e factors will vary from laboratory to laboratory and complete 
standardization of evidence examination is neither possiole nor necessarily 
desirable. There are, however, obvious advantages for the adoption of a 
standardized method or methods for those evidence categories suitable for 
standardization and we are not suggesting opposition to standardization. 

The priority of acquisition of laboratory facilitiE;ls must be 
related to the crime profile of the region being served. Therefore, the 
priority of acquisitions cannot be the same for all laboratories, but some 
guidelines can be set. Along with the flow chart qtlestionnaires se,nt to 
the working group, a proposed equipment list was submitted and modifications 
of the lis~ ~s, well as priority ratings of the importance and sequence of 
acquisition of equipment were requested. 

This Appendix consists of revised evidence examinatio~ £low charts 
and eqUipment lists based on the connnents of the working group. 

Evidence Examination Flow Charts 

In general the working group agreed with most of the evidence 
flow charts, although) as expec'ted) objections were expressed concerning 
the advisability of using some of the optional methods presented. There 
were however, two unanimous objections to the flow charts: (1) the request 
to identify any type of general unknown, and (2) the extensive examination 
of doc·illnents in a police crime laboratory. The first objection is based on 
the practical condition that items are examined for relationship to environ
ments; their ide~tity, in and of' themselves, is unimportant.· It was agreed 
that documents are not generally examined to any depth in an ordinary crime 
laboratory and) therefore) facilities. to do so are not realistic. 

The examination of an item of ,evidence from a crime is based as 
much on the information wanted from the item as on the iteni itself. Thus 
there is nearly always a stated or implied examination request sUbmitted 

".' .. 

l'Tith the evidence item. The f"~~mination flow charts inc'luded in this section 
have been selected to represen"!;.,);,yPical, ,common, evidence-request combinations. 

Expl'anation of the Flow Charts 

\) The information in the operational blocks is illustrated by the 
following typical block: ,ji 
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01 
I 

I 

I'I-B-l 
Microscopic 
Examination 

15 
I 

The small square above the operation block (in ~his case "B") 
indicates the probability the operation would be used in the given examination. 
The key is as fqllows: 

A - Used for all samples in all labc~atories (based on our working 
group survey) 

B Used for mos,t samples in most laboratories 

C - Used for some samples or in some of the laboratories 

D - ()ccasio~ally used 

E - Seldom or never used (but possibly will be in the future) 

The "II-B-l" is a reference key to the p~operty-equipment list 
which follows the flow charts. Also included in the operational block is 
an abbreviated description of the' o,Peration, "Microscopic Examination." 

The number,in th~ lower right is an estimte of, the average time , 
in minu.tes, required fOJ::' the operation~ The time in the "report" blocks 
indicates the totalaver?-ge time for completion of the examinatibn,and may 
or may not be equal to the total of the times for individual oper'ations but 
rather represents an estimate of the average optional. operations of the' 
scheme. 

Equipment Summary 

The comments and modifications of the working group concerning 
the equipment lists have been evalu/3,ted, and new lists were prepar.ed and are 
presente,d here. One major factor that apparently is important. in the place- , 
ment of a priority value on a piece of equip~ent, particularly on duplication 
of ce:r-ta,in types of equipment, is the organization of overall laboratory 
facili ti~s., Different laboratories, depending on si~e ~nd other facto:r::s:" 
can share some equipment among the various specialized groups. Priorities 

, will be shifted. for some acquisitions depending on the degree of sharing of 
faCilities, or between organizations with, or without, a central service 
facility. At most, these equipment lists are general guidelines for equipment 
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acquisition and they must be modified to fit the specific condition. As 
stated by one of the working group :' "Priority and prioe cannot be planned 
on a stereotyped oasis. They must be tailored for a given operation." On 
the other hand, this list should be a useful general pattern for the start of 
specific tailoring. 

Individual lists have been maintained for each analysis function 
and the equipment within each function is divided into categories of High 
Priority; Medium Priority;, and Low Priority. The prio'rity ratings are based 
on the returned'infOrmation of the working group-_ 

cherilical Analysis Function 

Equipment 

General. Piirpose 

High Priority 

Balances, general purpose and analytical 
GlasSWare 
Centrifuge 
Paper arid thin layer' chromatography 

. Miscellaneou/? hardware 
Hot plates 
UltraviOlet lamp 
Drying dven 
Hot water (steam bath) 

Medium. Priority 

Clocks and tfmers 
PH and specific ion meter 
Vacuum pump 

Low Priol)i t;y 

Muffle furnace 
f) 
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Purchase 

$ 

Price 

900 
800 

'300 
250 
100 
200 
100 
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50 
500 
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Chemical Analysis Function (concluded) 

Equipment (concluded) 

Specific 

High Priority 

Refractometer 
Reagents 
UV recording spectrophotometer (1) 
Infrared recording spectrophotometer 
Gas chromotagraph--versatile 

Medium Priority 

Gradient density column (2) 
Gas chromatograph--dedicated 
X-Ray diffraction 
Emission spectrometer 

Low Priority 

Differential thermal analysis app. 
(purchase in 2 years) 1/ 

Analysis by computer program-

Bi~logical Analysis 

'Equipment 

High Priority 

Balances, general purpose and analytical 
Glassware and plasticware 
Centrifuge 
Miscellaneous hardware 
Microscope-general stereo 
Miscroscope-biological 
Reagents 
Incubator 
Hot plates 
Controlled temperat~e water bath 
Drying oven 
Refrigerator 

Purchase 
Price 

$ 200 
40q 

7,000 
6,000 
8,000 

400 
4,000 

10,000 
10,000 

5,000 

900 
800 
300 
100 
800 

3,000 
500 
300 
200 
200 
200 
250 

Y Analysis by computer program to correlate known and unknown will save 
man-hours. 

A compuijer terminal is needed, standard programs are available in 
increasing numbers. ' 

Terminal cost $100 per month basic plus use time. 
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Biological Analysis (concluded) 

Equipment (concluded) 

Medium Priority 

Paper and thin chromatography 
Clocks and timers 
Hot water (steam bath) 
PH meter 
Ultraviolet lamp 
Deep freeze 
Electrophoresis 
Rotator 

Low Priority 

Colorimeter-spectrophotometer 

Document Analysis 

Equipment 

High Priority 

Long and short wave.light source (2) 
Hand magnifiers (2) at $25 
Micrometer (1) at $50 
Stereo microscope 

Medium Priority 

All wave light source (1) 
Cailiera 
Supporting lights 
Lens filter 
Humidity chamber 
Illuminated magnifier (1) at $50 
Reagents 
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Purchase 

$ 

Price 

250 
100 
100 
200 
100 
800 
500 
200 

500 

200 
50 
50 
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Document Analysis (concluded) 

Equipment (concluded) 

Low Priori tl 

IR bulbs 
Fume cabinet (2) at $100 
Paper and thin layer chromatography 
Photomicro s COp\~ 
Reagents 
General purpose balance 

Physical Analysis 

Equipment-Firearms 

High Priority 

Comparison microscope 
Micrometer 
Etching reagents and apparatus 
Stainless steel water tank, backdrop 

holder.!/ 
Stereo microscope 
Reference file 

Medium Priority 

Camera 
Reloading and. assorted tools 

Equipment-Marks and Impressions 

High Priority 

Comparison micro'scope 
Micrometer 
Hard lens 
Stereo microscope 
Replication equipment 

Medium Priority 

Camera 

!I Or wooden box. 

......... ; 
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Purchase 
Price 

$ 200 
250 

4,000 
200 

75 

5,000 
50 

150 

5,000 
800 
750 
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Physical Analysis (concluded) 

Equipment (concluded) 

Low Priority 

Analytical and general purpose bal~nce 
UV and IR light source 

Crime Scene Analysis 

Recommended Equipment 

Press camera 
Lights 
Portable generator 
Vacuum cleaner 
Hand tools 
Fingerprint equipment 
Packaging and marking supplies 
Micro dust collector 
Ladder 
Replication equipment 
Stakes, ropes, signs 
Metal detector 
Sifting device 
Dragging equipment. 
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C RIM I N ALE V IDE N C E PRO PER TIE SAN D R E L AT E D E QUI PM E N I. 

Property 

PROPERTY TYPE 
PROPERTY, SPECIFIC' 

Determination Method or Apparatus 
Type and value of determination 

I. SPATIAL PROPERTiES 

A. CONFIGURATIONS, MACRO 

ill. Observa1'ion, Simple Optical 
1 Equipment 
~ a. Description 
"1 • 
)1 b. Recognition of evidence Item 

'iii. I .. I ! 

L 1 
'--.>, 1 

2. Dimensional Measurements, Simple 
Instruments 

a. Description and classification 
b. Basis for comparison 

3. Dimensional Matching I a. Comparison of edge con~igurations 

~ I, 

! 
, '/ II 

' .. 1 

I 
I 

.1 
;;,.. - i 

I 
J 

.~ 

! 

B. CONFIGURATIONS, MICRO 

1. Observation, Stereo or Microscope 
a. Description 
b. Recognition of evidence item 

2. Photo Microscope 
a.' Description 
b. r Recognition 
c. Photograph i c record 

3. Dimensional Measurements, Microscope 
Ocular -

a. Description 
b. Classification 
c. Basis for comparison 
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.Equipment 

1. Horizontal Arm Stereo Microscope 

2. Photo Microscope 
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C. IMPRESSIONS 2-D AND 3-D 

1. Replication (and Casts) 
a. Preservation of' perishab Ie 

evidence 
b. Basis for comparison 

2. Photography, Camera, 
Photom i crography 

a. Preservation of perishabJe 
evidence 

b. Basis for comparison 

Equipment 

2. Photo Mi croscope 

3. Visual Comparison, Comparison 3. Comparison Microscope 
Microscope 

a. Matching similar items 

4. Image Intensi.fication, i.e., 4. Finger Print Kit 
Fingerprinl' Development 

a. Increasing contrast for photography 

II. PHYSICAL PROPERTIES 

A. WEIGHT, VOLUME, SIZE. 

1. Determination of Weight, Balance 
a. Description 
b. Classification 
c. Basis for comparison 

2. Sieve Analysis 
a. Description 
b. Bc;lsis for comparison 
c. Fractionation 

3. Density Determination, Gradient 
Density Column 

a. Basis for fractionation 
b. An identifying characteristic 

4. Other Weight, Volume, Size 
Determinations 
(liquid displacement, buoyancy, 
Coulter counter settling patterns, 
pycnometer) 
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1. Analytical Balance (0.05 mg.) 
General Purpose (0.1 gm.) 

2. Sieve Set, With Shaker 

3. Gradient Density Column 
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Property 

B. OPTICAL PROPERTIES 

1. Color, Comparison, Visual 
a. Description 
b. Comparison with standards 
c • Match i ng of items 

2. Color Determination, Instrumental 
a. Classification 
b. Comparative 

3. Refractive Index 
(Chemical microscope) 

a. An identifying characteristic 

4. Refractive Index 
(Refractometer) 

a. An identifying characteristic 

5. Fluorescence 
o. Description 
b. Item matching 

C. THERMAL PROPERTIES 

1. Phase Transitions (DTA) 
a. Comparative 
b. Identifying characteristics' 

2. Phase Transitions (Microscopic) 
a. Identifying characteristic 

3. Disti Ilation 
a. Description and classification 
b. Basis for fractionization 
c. Possible identifying eharacteristic 

D. MISCELLANEOUS PHYSICAL PROPERTIES 
(Viscosity, surface tension, hardness, 
electrical properties, solubility, 
vapor pressure) 

.-

Equipment 

1. Color Standards 

2. Color Comparator 

3. Poiarizil'lg Microscope 

4. Refractometer (± 0.002 units) 

5. UV Lights 

1. Differential Thermal Analysis 

2. Chemical Microscope, Polarizing, With 
Hot Stage 

3. Distillation Equipment 
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Property 

III. MOLECULAR PROPERTIES 

A. CHEMICAL REACTIVITY 

1. Spot Tests for Functional Groups 
a. Possible identifying characteristic 
b. Comparative 

2. Quantitative Functional Group 
Determination 

a. Basis for comparison 
b. Determination of equivalent 

weight 

3. Chromogenic Reactions 
a. Determination of spot in (TLC) 

chromatoGraphy 
b. Aid in spectral analysis 

4. Thermal Decomposition, Pyrolysis, 
DTA, DGA .. 

a. Characteristic energy pattern 
b. Preparation for gas ch~omatog

raphy, mass spec. 

5. Electrochemical Reactions 
a. Metal iG,rt determination 

S. BIOLOGICAL ACTIVITY 

1. Spot Tests for Biological Activity 
(Enzyme activity) 

a. Identifies as biological 
b. May identify substance, blood, 

,; semen, etc. 

2. Spot Tests for Biological Activity 
(Antibody-antigen reactions) 

a. Determination of common blood 
types 

b. Determination of subfactors which 
may be individual specific 

Equipment 

1,2,3. Reagent and' Support Glassware 

4. See Related Property 

5. Electro-Analysis Apparatus 

1,2. Reagents, Special Glasswclre"Microscope 

, 
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. Property Equ i pment 

C. MOLECULAR SPECTRA 

1. Colorimeter-Spectrophotometer 1. Nonrecording Spectrophotometer , 
a. Determination of specific materials 
b. Quantification of chromogenic 

reaction 

2. Visible and UV Spectra 
a. Quantification of chromogenic 

reaction 
b. Determination of inorganics 

3 . I R Spectra 
a. Determination of organ ic and 

ir.organic functional groups 
b. Comparative, with standard 

spectra or evidence H~m 
c. Can be identifying characteristic 

2. Recording Vis. -UV Spectrophotometer 

3. Recording IR Spectrophotometer 

4. Nuclear Magnetic Resonance 4,. N.M.R. Apparatus 
a. Determined certain, specific bonds 
b. Comparative 
c. Can be identifying characteristic 

, 5. Fluorescence Spectra 
a. Identifying characteristic 

D. FRACTIONATION OF MOLECULES 

1. Disti lIation 

2,3. 

a. Crude separaf'ion of large 5amples 
b. Approximate hoi ling points and 

amounts of components 

Gas Crromatography 
a. Provides number and approximate 

amount of components 
b. Provides one component charac

f'eristic (rentention time) 
(May be coupled to devices 
for other characteristics of 
components) 

c. For some evidence may be nearly 
specific identification 

5. Spectrophotofluorometer 

1. Disti Ilation Glassware 

2. Versatile G.C. 
3 • Dedi cated G. C • 
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Propert~~ 

4. ·Paper, Thin Layer Chromatography 
a. Separates component, provides 

one characteristic, (Rf) 
b. Coupled with chromogenic 

reaction may identify 

5. Column Chromatography 
a. Separates components for 

other analysis 

6 • E I ec trophores i s 
a. Separation of molecular ions 
b. Provides charactedstic protein 

patterns 

7. Permeation Chromatography 
a. Charactel'istic protein patterns 

8. Extraction, Solubility 
a. Preparation for other analysis 

9. Misce Ilaneous 
(Jon exchange, liquid-liquid 

chromatography) 

Eo MOLECULAR MASS 

1. Mass Spectrometer 
a. Comparative, other evidence, 

standard reference 
b. Can be identifying characteristic 

2. Osmotic Determinations of Solutions 
a. COl!lparative 
b. Molecular weight determinations , 

F 0 MOLECULAR SPACINGS 

1. X-Ray Diffraction 
a. Can he identifying characteristic 

,," 441' _ .~.~., ~- _. ,- •• ---•. ,~ '~""'-'---'''''''' 

" 

. ----"""""'cj-

Equipment 

4. Chromatography Glassware and Chamb;iHs 

5. Glassware and Fraction Co lIectors 

6 Electrophoresis Apparatus 

7,8.1 9 • Glassware 

1. Mass Spectrometer 

2. Osmometer 

1. X-Ray Diffraction Unit 
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Property 

'IV. ATOMIC PROPERTIES 

A. ATOMIC SPECTRA 

1. Spark or Arc Emission 
a. Semiquant detectiot~ many metals 
b. Comparative" 

{i .e., paint pigments, 
reference samples} 

2. Flame Emission' 
a. Determination of many metals 

(solution) 

3. Atomic Absorption 
a. Determination ofmany elements 

4. X-Ray Fluorescence 
a. Detection of surface atomic 

composition 

5. X-Ray Emission tlectron Probe 

B. NUCLEAR P~OPERTIES 

1. Neutron Activation Analysis, 
a. Comparative, othe~ e\(~dence items 
b. Can determine atomic composition 

(very complex) 

C. ELEMENTAL COMPOSITION 
{certain elements} 

1. Instrume~tal Elemental Analysis 
a. Quantitative ana Iys is of certain 

elements generally by 
detection of combustion 
products 

Equipment 

m 
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1. Emission Spectrograph 

~ 

~ 
2,3. A.A.-Emission Spectrophotometer 
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Introduction 

'rhe generalized planning technique designated LABS (Laboratory 
Analysis and Bu::;I,geting S'Jstem) was summarized in Section V (see, Figure 9-1). 
This appendix contains the forms needed to use LABS and presents a sample 
reflecting data for a typical laboratory. 

Forms 

The following forms ~'e included for the laboratory planner to 
use in planning and budgeting a laboratory: 

Equipment Table - Figure 9-2 

Staff Table - Figure 9-3 

C:'rerhe ad and Cost Su1~mary - Figure 9-4 

Overhead and Cost Detail - Figure 9-5 

Funds Source Analysis - Figure 9-6 

The use of these forms is described in Section V. The majority 
of entries are self-explanatory. Line numbers are arbitrary and assigned 
by the planner for reference only. As LABS allows 10 planning periods, 
which can be gaarters, half-years, or years, a "Time Period Acquisition or 
Start" column is proyided to allow the phasing of equipment or personnel. 
Each form 'allows designation of several summaries of other lines ~;ith accumu
lations contrqlled by the line numb, ' (i.e., Lines 2, 4, 7, 9, and 11 can 
be referenced to ~j.Summary Line 32 ::t:-<Jr accunblation of quanti ties or costs). 

j//' 

j:! 
The ~~~rhead and cost tables allow the optional statement of cost 

factors eilt,,-trerc.::o'as functions of s~lary or absolute values where explained 
on the forms. The'ifinal form, Figure 9-6, can be used if desired to plan 
the al~ccation of cost,.first betweer. outside grants aI;'9. local share and 
the~' bdit,j;,'een multiple agencies that may be using t;he laboratory. The cost 
share formula can be based on any desired factor such as percent of popula
tion, crime or police in the region to be served. 

Upon completion of the fOTms, the planner pas options for 
uS.a ranging trom manual througb cOIIrputer processing. These options 
described in Section V. 
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USER DEMAND 
(OPTION) 

EQUIPMENT 
TABLE 

STAFF 
TABLE 

OVERHEAD 
AND COST 
TABLE 

MODIFY 
PlANNING 

FACTORS -

--

LINE ITEM 1 
LI NE . ITEM 2 
LINE ITEM 3 
LINE ITEM 4 
liNE ITEM 5 

LABORATORY 
ANALYSIS 

CASES,;-PER
OFFICER 
DEMAND 

AND BUDGETING 
SYSTEM 

MONTHS, QUARTERS, YEARS 

(VALUES) 

RECYCLE IMPLEMENT 

,;/ 

;,igure '3-1- Flow Chart 
l 

of La()oratory Arlb.lysis and Budgeting System (LABS) 
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E QUIPMElNT TABLE 

DA~: ________ ~ ____ __ 

AGENC,'Y,' ______ --'-- LABORATORY LOCATION ___ --'-__ __ 

EQUIPMENT TYPE: CENTRAL SERVICE [J FUNCTIONAL LAB [J 

INDIVIDUAL 0 
Function 

Name or Function 

J:~1EM COST* 
LINE NO. DESCRIPTION Q'Y£ • (EACH) 

*Include Required Accessories 

ALLOWJINCE FOR INSTALLATION:....-___ % 

SUMMARIES DESIRED 

"Ln'IE NO. SUMMARY DESCRIPTION 

PRIORITY 
(H,M,L) 

TIME PERIOD( S ) ADD INTO 
ACQJISITION SUMMARY 

ADD IN'l'O 
NEXT LEVEL 

Sheet of' ----- ---
Figure 9-2 - Laboratory Analysis and Budgeting System 
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STAF'F TABLE 

DA~: _______________ _ 

AGENCY, ______ LABORATORY, _______ LOCATION ______ _ 

POLICE PROFESSIONAL 
NO. BASE OR OR LINE 

NO. TITLE RQD SALARY CIVILIAN SUPPORT 

SUMMARIES DESIRED 

LINE NO. SUMMARY DESCRIPTION 

TIME PERIOD( S ) ADD INTO 
START SUMMARY 

ADD INTO 
NEXT LEVEL 

Sheet of' ----- ----
Figure l;3-3 - Laboratory Analysis and Budgeting System 
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OVERHEAD .AND COST TABLE - SUMMARY 

DATE:_-------

AGENCY. _______ LABORATORY _______ LOCATION ______ _ 

FACTORS RELATED TO STAFF SALARIES 

LINE NO. CIVILIAN POLICE 

Annual Incre ases as % of Salary -----*Fringe Benefits as % of Salary ---- *Operating Expenses as % of Salary 
---- *Recrui tmen't Costs as % of New Staff 

% 
% 

% 
Sal.aries % 

*Use of These Gross ~lanning Factors is Optional. Specific Costs 
Can Be Itemized on Detail Sheet(s). 

TOTAL COSTS 

% 
% 

LINE NO. $ TIME/PERIOD % SALARY 

Fringe Benefits +-------- Extra Compensation ---- Outside Technical Services ---- Supplies 
Minor Equipment (Use Equipment Sheets ---- for Maj or Items 
Office Equipment (Use Equipment Sheets 

for Major Items 
Other Laboratory Expenses 
Overhead 
Other Expenses 

COST SUMMARIES DESIRED 

LINE NO. SUMMARY DESCRIPTION 

.ADD INTO 
NEXT LEVEL 

"-' ---------------------

Figu:re 9-4 - Laboratory Analysis and Budgeting System 
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. oVERHEAD .AND COST TABLE - DETAIL 

POLICE 
PERSONNEL 

CIVILIAN 
PERSONNEL 

FRINGE BENEFITS $ TIME/PERIOD % SALARY $ TIME/PERIOD % SALARY 

Medical Insurance 
Life Insur ance 
FICA 
Pension 
Other 

*Totals ------- + ------ ------- + -----

OTHER LABORATORY EXPENSES 

Auto 
Travel 
lTofessional Development 
Library 
Long Distance Telephone 

Recruitment 
Other 

*Total 

OVERHEAD 

utilities 
Insurance 
Rent (or Other Occupancy Expense) 
Custodial Services 
Maintenance and Repair 
Other 
General and Administrative Assessment 

*Total 

OTHER OPERATING EXPENSE (ITEMIZE) 

*Total 

*Transfer All Totals to Summary Sheet 

$ TIME/PERIOD 

Or % Salary of New 
Hires Only __ __ 

$ TIME/PERIOD 

$ TIME/PERIOD 

Figure 9-5 Laboratory Analysis and Budgeting System 
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--~---~--------------------....-----....... --. '~-.~. -'--. ---------

FUNDS SOURCE ANALYSIS 

AGENCY LABORATORY' 
----~--- --------

FUNDS ALREADY AVAILABLE 

LINE NO. SOURCE 

FEDERAL OR OTHER GRANT APPLICATIONS 

LINE NO. TITLE SOURCE AMOUNT 

SHALtE FROM USING AGENCIES 

LINE NO. AGENCY 

*Based on Population, Crime, Police or Other Basis 

DA~: ________________ _ 

LOCATION ---------

% LOCAL 
REQUIRED 

AMOUNT 

TIME PERIOD 
EXPEC~D 

COMMITMENT OR % USE* 

Figure 9-6 - Laboratory Analysis and Budgeting &,rstem 
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. calculations and :Accumulations 

The computer version of LABS can accommodate' up' to 300 planning 
line items. A line item can be the quantity of a certain type of' instru.,. 
ment, the initial Qost and depreciation of an instrqment, the percent of 
a c:dminaJ,ist I s time that should be reserved for testimopy in dourt';.the 
salary· ot' a certain class of labor; or the lines can be SumS or functi.ons 
of other lines, for eXillllple ,'percent of. total man-hours av'ai,lable for ber~ch 
work, tota], equipment Cqst, total labor' cos't,.or total budget. 

Using the above forms as input, LABS first totals st~f by func
tional a+ea andi?hen by total laboratory. The staff salaries are accumulated 
and fringe benefits are added. Supporting staff and all costs are then cal
culated with overhead factors; applied to result in a total capital and oper
ating budget for the criminalistics operation. 

'As the, LABS technique uses time increments, the cost can be dis
pl~ed over several years with the influence of increased demand, increased 
capability, or inflationary factors illustrating their effect on the budget. 
,Additional line items Gan also be used to depict expected sources of funds 
inc>luding federal or state grants and the remaining cost to be split betweeI;l 
several jurisdictions. 

The ease of changing a table or one of the line items and rapid 
processing enables LABS to be used to evaluate many alternatives. "!~at 
if" questions concerning capabiiity, operation, budget, or support can be 
readilY answered. 

Reports 

Reports that can be generated by LABS if the planning compiler is 
used are illustrated in Figure 9-7, representing a 2-1/2-ye~ plan (10 
quarters). As eacA page of the figure contains two computer outputs; they 
are discussed as (upper) aI'.\d (;Lower) reports. 

Page 1 (uJ?per) is a report of the quantity Of professional and, 
sU]?port st§ff that will comprise the laboratory. Staff avai;Lable to start 
the :J-Eibare shown in Ql,arter 1 whUe a4di tion:;; to the staff are scheciuled 
into I:;ubs,equent quarters. 

Page J, (J,ower) is a similar report reflecting the planned monthlY 
salary of each staff category~ Changes in s,alarydue to planned salary 
growth factors are reflected in latter quarters. 
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Pages 2 and 3 contain the cost of spe'c~f-ic items of equipment at 
the point in time at which the item will be added. Specific operating ex
penses are shown as' allcJWances per quarter (i.e. ,Line 174 Reagents). 

Page 4 is a summary 'of the plan and budget. It starts with the 
total number of professional and support staff ~ presents total salary 
figures per ~uarter, indicates cumulative salary costs'for years one arid 
two, and details the equipment purchases for each functional laboratory 
section. .The last three lines present the'total equipment and staff cost 
per quarter and accumulate the total cost for years one and two. 
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