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- "The crime laboratory has been the oldest'and strongest
link between science and technology,and criminal. justice.
Because of this.ﬁraditibn, and because the best labora-
tories; such as the FBI's, are well advanced, the Science . P
and Technology Task Force did not devote major attention '
to criminaliétics. There are some excellent laboratories
in key locations around the country. However, the great
majority of police department labdratories-have only
minimal equipment and lack highly skilled persommel.'
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This viewpoint is not surprising and gums 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-
nalistics on the criminal justice system was estimated by Borkensteing 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 unable 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, ingenulty, 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 PFederal Bureau of Investigation, Mr. J. Edgar Hoover, in response to
a query from a reésearch organization in conducting a study to determine the
feasibility 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 evidentilary materials., The establishment
of such facilities and the maintenance of the nec-
essary diverse préfessional 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 has 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, this program is one of long standing and local
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‘dropped from $45 in 1961 to $12 in 1965.

law enforcement agencies in every state are
currently availing' themselves of this'service.”l§/

o In l968,-tgg/FBI crime laboratory conducted 83,875 examinations
of Phys1cal evidences: for state and local law enforcement agencies. As-
Sumlng a conservative estimate of three examinations Per case this would

equal FBI crime laboratory involvement in g total of 27,965 cases for the
year. h:

(reported crimes for index crimes and modified arrest data for others) as
25‘million, it would appear that law enforcement officers are availing them-
selves of the nation's largest crime laboratory in fewer than 0.1 Ppercent of
their cases, the FBI's offer of free laboratory servicevnonwithstanding.

While the fact that the crime laboratory can help solve crime is
well known, the application of that knowledge varies considerablyl in a -’
1966 study of crime laboratories,gg/ 2l 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 s metropolitan city of a
southern state failed to mention a erime laboratory in its 60-page report.’
The small number of examinations requested by the state of the FBI labora-
‘tory (189 for 1968) is a further indication of ‘the relatively neglected role
of the crime laboratory in law enforecement efforts in the state.

. Other states and municipalities ignore the erime laboratory by
benign neglect. A book on crime laboratory techniques, written in 1949,2&/
contains illustrations of a "modern crime laboratory." That same equipment
and surroundings are virtually unchanged in that same laboratory today which
now has fewer criminalists, is involved in a smaller rercentage of reported
caées, and whose budget is, in large part, devoted to photography and finger
printing for identifiecation purposes. A study of crime laboratory expendi-
tures in 1961 and 1965 was reported by Parkerié/ 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
: Thus, while crime and inflation
have been increasing at rates greater than the population growth, the rel-

ative amounts made available for crime laboratory operations have been de-
creasing. . - d

" The 1968 Study of Needs and the Development of Curricula in the
Field of Forensic ScienceZ8 surveyed almost all of the crime laboratories
in the United States, and documented the vast differences in equipment,
capabilities, and bgdgetary support among the laboratories surveyed. Oper-
;g;?gogudgets for the laboratories were reported as varying from-$1,000 to
,000.

$200,000 but 13 were provided less than $10,000. The median budget for the

Estimating total national crime from the FBI's Uniform Crime'RePOrtg/

Eleven of the 92 laboratories surveyed had annual budgets exceeding
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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 n
figures can also be construed as one measure of the capabilities of the lab- '
oratories surveyed. It is also interesting to note that over half of the i Bo

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 euch 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 ares to be served and using a labo-
ratory planning model to define the approximate requirements. |

crime laboratories surveyed have been in existence more than 20 years, with L. s
two having been established at the turn of the century, and only five have been 4 Another goal of the study was to ascertaiﬁ if reasonable estimat
Y . - ; " - es
in existence less than 10 years. 5 could be made of the national demand for criminalistics and to investigate
| % the influence of laboratory location upon that demand. '
The mystique that surrounds the crime laboratory can be attributed j W

in part to the publicity given to the outstanding successes of criminalists
in cases attracting public concern 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. Therz attributes, plus others that
might be considered, are difficult to support on the basis of current sta-
tisties. . =

The latter goal included the development of g 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 laboratories having sophisticated equipment and superior tech-~
nical capability.

1 3 { !

The plan of study is shown in Figure 1.
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With this background in mind the following sections present the
highlights of the study methodology. '

¥

It was against the backdrop of the apparent contradictions among
the many viewpoints evidenced that this study was conducted. Contradictions LJ
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 L
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 technology" is indeed weak. : | 4
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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 ecriminalistics 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 effective-
ness.
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IT. SUMMARY AND CONCLUSIONS

If nothing else, this study, a systems analysis of criminalistics
operations, has revealed and documented that a "system" of crime 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 enviromment of strong support by law enforcement agencies
and ready acceptance of expert testimony by the judiciary have elevated
thelr laboratories to a place of prominence and importance within that
particular segment of the law enforcemeni - ystem., Others have changed
little since their inception decades .50 perhaps 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 crime laboratories have made in protecting
the innocent and apprehending and convicting the guilty in specific casges
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 criminal Justice system.

If a single characteristic 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 analysis of crime laboratory operations. The wide variations
in exsminer 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 crime 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.

Use of laboratory examiners as regular crime . scene units seems
to represent a waste of resources especially due to the shortage of such

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 supervision. In the final analysis,
the laboratory is only as effective as the quality of its input material.

2. Iaboratory Response Must Match Demand

The laboratory has & hand in influencing the amount of material
that it receives. A negative attitude on the part of an examiner, fre-
guent 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 for 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 adminisicators and command
staff reinforce and support the effort, existing crime'gaboratories would
soon be inundated by physical clue material and faced wioh critical short-
ages of trained laboratory personnel. Improved crime scene search must
be coupled with attendant increases in laboratory capability. Both academic
and on-the-job training progrems are needed:

4, Quality of Service Must be Maintained

There are few sources for training in criminalistics, and thus
people with no preprofessional training are entering 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 reguired. 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"graduaﬁe level
should be encouraged.

5. Existing Crime Iaboratory Resources Are Largely Devoted to Non-
index Crime :

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 justice 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 solutiqn 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 Main Stream of Iaw Enforce-
ment Activity ' |

Instead of merely béing 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 laboratory reports to
a nontechnical supervisor, there is often a complete breakdown in ability
to translate to the budget-making body the exact nceds of the iaboratory.
Laboratory budgets are generally inadequate and in some instances ear-
marked funds are siphoned off for other concurvrent 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 levels of command and supervisory
staff. ‘
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7. Crime Iaboratories Must be Planned and Integrated into the Crlmlnal
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
#hat the capabilities providediwill, in fact, be used:. This awareness
and use cannot occur overnight nor should one'expect a crime laboratory
to develop 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
a351stance in these areas.

8. Crime Lzboratories Should Be Where the Crime Is

Every law enforcement officer in the nation should be provided
with readily available crime laboratory service to the degree 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) and is further limited by
geopolitical boundaries and the degree of rapport betwgen the laboratory
and the users.

All high population 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 physical 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 *the sphere of influence can be to minimize the effect
of geopolitical boundaries by increasing the number of agencies designated
to be, served by the laboratory.

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

The physical, economic, and social interdependence of the cities
and counties which comprise an SMSA also influences the pattern of crime
in that same area. Transportation systems and communications media transcend
political boundaries, 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 SMBA crime laboratory concept, with consideration given to the
size of the SMSA, crime rate, and number of law enforcement officers.

1.0. Crime Iaboratories Should Maintain and Exchenge Management
Information

The scientific crime laboratory has been a part of the criminal
Jjustice 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 director complains of overwork, in-
sufficient staff, inadequate 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 conceiled weapons, etc.) .make up over three-fourths of the
caseload in most laboratories. ILaboratory 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.

A e

b



IIT. CRIMINALISTICS DEMAND PLANNING CONCEPTS i

A, Crime/Evidence/Test Concept
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One of the primary goals of this study has been to develop quaﬁti-

R A A

tative planning tools with which to structure crime laboratories in accor- EVIDENCE TEST

dance with need. One approach is to determine the relationship between (]

crime and laboratory functions by using a three-dimensional matrix developed ' v

in two stages.  The first stage in the development of this matrix is to CRIME CATEGORIES EVIDENCE CATEGORIES TEST CATEGORIES
determine the distribution of the occurrence of physical evidence by type AND EXAMPLES AND EXAMPLES ) AND EXAMPLES

crime (see Figure 2). For example, an analysis of the physical evidence
yielded by the crime of murder will determine the frequency of occurrence

Crimes Against Persons

Physiological

|. Spatial Properties

——

Y

b s i

of all of the types of physical evidence which can be produced by this type & o Murder Blood A Contiguration, Macro
of crime. The number of times that blood, hair, fiber, paint, weapons, ete., i il O.fher assaults Semen B.Configuration, Micro
are sent to the laboratory in connection with this crime is the basis for Hit and run , Of.her fluids - C .2D and 3D .impressions
the frequency distribution. Similar distributlons can be determined for .. . Hair :
other type crimes. An analysis of these date will reveal the potential of ¢ Crimes qumsf Property Other I1. Physical Properties .
physical evidence available for examination by crime laboratories. 2 and Commerce . A.Weight, volume, size
: F £ Burglary Firearms B. Optical properties
The second stage in the development of the crime/evidence/test A: £ % Arson - , 1.Color comparison, visual
three-dimensional matrix is the determination of what laboratory functions & l.:roud ) Trcc.e Evidence 2.Color determination, instrumental
are required for the analysis of specific types of physical evidence. P?mf , ; 3.Refractive index
Again, frequency distributions for the number of times a particular labo- | £ gj F |t3er§ . ] ‘ 4 .Fluorescence .
ratory test or function is called into play can be developed for all BU.'ld'"g ’.“_"_fe”“ls C.Thermal properties
significant types of physical evidence. o M!sc. enyironmental D.Misc. physical
) . m Illegal Acts Misc. personal ' ‘ :
These distributions can then be combined with the distribution . Weapons : - . lI. Molecular Properties
of physical evidence by type crime to yield the three-dimensional matrix to SN Nurcc:shcs , Marks and Impressions A. C.hemlf:al "_?“f“j“f)’
correlate type crime with the probable requirement for crime laboratory . E .Aborhon ' o . B. Biological activity - =
functions or examinations. £ : ff_g_grg_e_n_ff 1. Spot tests: Enz?'me cchvn.fy .
: . ¥ o _ 2. Spot tests: Antibody-Antigen reactions
-~ Glven the expected frequency of oceurrence of a type crime for S E Clothing qnd Textiles C. 'MOIG?UIU"..SPeC"G
any selected area, the probable requirements for a specified crime labora- N . ‘.D. Fractionation
tory function can be determined. Thus, the entire crime laboratory can be Other Chemical Products E. Molecular mass

o

structured to meet the expected demand including the relative priorities L F. Molecular spacing

Limmsed

for the various laboratory functions and associated equipment. EXPloswes e =
4 ’ ’ E i : IV. Atomic Properties
. it 1] ic | |

-To be of any value in a national demand analysis, data available o . l Pocumenfs BA Qfon;,c sl f‘
on a national basis were essential. The most obvious source of such data, " N t d D ‘ Eluc i ? roper |e.5|..
under the assumption that crime laboratories are needed in some proportion E i arcotics and Drugs C( emental composifion
to the amount of crime, is the Uniform Crime Report (UCR) published by the : 8l - | "
FBI 2 P A ( ) P T A” Oi‘her 'V, Survey and Misc. Serv'ces

E ; . Figure 2 - Crime/Evidence-Evidence/Test Relationships
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Although the UCR is valuable to determine the amount and disteri-
bution of the seven index crimes, it contains no data concerning actual
levels of the remaining offenses. As the majority of laboratory workload
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 not contain
the necessary information on other offenses. Further analysis indicated
that many of the nation's police departments do not publish data on all
crimes beyond the level of that reported to the FBI. Certain cities publish
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 crime 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 mumber 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 was a study by Professor Brian Parkerlé/ 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 éource producing results from a one-month survey on the dis-
tribution of physical evidence by type of offense and the dlstrlbutlon of
offenses that 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 ll-month perlod The results
of this analysis are presented in Appendix 4. o

, TheSe:data, hgwever, 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 eV1dence The hypothesis was further plagued by another factor.

Parker__/ 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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! Offense Data Arrest Data :
i Lowest Level Highest Level Lowest Level Highest Level ’
i . of of of of
Crime or Event of Interest , Geographic Stratification Geographic Stratification Geographic Stratification Geographic Stratification i

Murder & Non-negligent Manslaughter Specific Cities by Pop. Group National Population Groups National "
Forcible Rape . ) i
Robbery

. Aggravated Assault
Burglary (breaking or entering) i
Larceny~--Theft {greater than $50) v R !
Auto Theft -

r Manslaughter by Negligence Specific Cities by Pop. Group National Population Groups . National
O Larceny-~Theft {Under $50) : ) ' ) .
“ Non-Aggravated Assault ) Population Groups . National ! \
‘. . i

Arson Limited City Imta E . Population Groups National
o] Forgery & Counterfeiting S
Fraud :
Embezzlement
Stolen Property : B
K . Vandalism
. : ! Weapons (carrying-possessing)
Other Sex Offenses

‘ : Narcotic Drug Laws
g R . ’ Gambling .

) B . i : Driving Under the Influence

’ . ’ . - : Beverage Alcohol Violations ' *V

ST

T

. o s , Kidnapping Limited City Data
: ' S - ! Abortion
Y . : ) oo Extortion & Threats
o : - o Bombing :
s Hit and Run
/ o ) . Animal Poisoning
. L Obscene Literature
. S Adulterated Food
= R k : g Suicide
S o o Other Deaths of Suspicious Nature
’ T . . . : N ) Conservation Law Violations ) Y

. L T : Figure 3 - Analysis of Crime Data Availability
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each crime scene visited on a saturation basis. Ignoring the distribution - | :g
of type physical evidence, and considering only the aggregate, the implica- ¥ ] Since only sworn officers are empowered to arrest, it was not
tion of these numbers, when one considers the gross estimate of 25,000,000 A }g considered that the crime laboratory served civilian employees of police
reported crimes per year in theU. S., is that there is vastly more physical . departments. The number of sworn officers in a jurisdiction or community
evidence available to be brought to the laboratory than there are criminal- ) ’ also provided an implied measure of the total amount of crime in the com-
ists in the entire U, S. trained to examine it. Clearly then, the crime/ ] Eg munity, since it represents in a very practical sense what the community
evidence/test concept is more sensitive to the ability of law enforcement views as its needs for law enforcement. At the least it represents how
officers to collect physical evidence than it is to the level of crime. '} ‘ much of the available budget the community is willing to spend for police
?he lack of detailed data to establish distributions and correlations be- gé services. While there are differences in organizations of police depart-
tween crime and laboratory tests becomes isore academic than real for the } . ments (sworn/civilian ratios, use of evidence technicians, etc.), it was
present. ‘ 7! . considered that the number of sworn officers avallable has more significance
. ag a gross planning factor than possible differences in organizational
The study of crime/evidence relationships was not termingted structure.
even when its use as a national demand strategy was eliminated. = These re- ] (.
latilonships were still needed to understand the flow of evidence to a labo- | ] . 3! ;g ) Tt should be noted at this point, however, that the purpose of {

ratory, to determine the questions that are normally asked of the laboratory, o
to investigate priorities 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 sultable data collection systems.

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 meking use of the expert testi-
mony.

ey oy

These problems notwithstanding, the planners of criminalistics
operations remain in need of a simple algorithm whereby readily available
data could be applied to yield meaningful guidelines for structuring a

} Comparison of crime volumes and caseloads indicates that only a
crime laboratory. In the course of these investigations, a concept evolved :}

fractional part of the physical evidence potential actually reaches any
crime laboratory. ' C

which meets these requirements and overcomes the weaknesses described above.

T —

The level of crime in the U. S. can be considered ag an infinite
" source of evidence that could be analyzed by a crime laboratory. The limit-
ing factor appears to be the crime scene investigator who does not bring i
the evidence to the laboratory. The reasons for the tremendous disparity
between potential and actual yields, however, go beyond the obvious and can

B. Cases per Officer (CPO) Concept

The basis for the cases per officer (CPO) concept is that the
mimber 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 congildered technical support in the same manner as the police com-

be traced to 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 courts.

The concept of a relationship between laboratory caseload and
the number of sworn officers in the jurisdiction which the laboratory serves
evolved after extensive review of the literature, analysis of crime labo-

b s g

S s e

. . *
T e it el s —
P i i gt

S b

puter, communication system, detention facility, radar equipment, ete. All 3
are available "tools" to aid and support law enforcement officers. Thus, a
fraction of the crime laboratory and the other ‘technical support capabili-
ties can be considered as part of the patrolman's or detective's "equipment" L R
as 1s his revolver, night stick, or patrol car. ‘ o

ratory records, and interaction with the criminalist working group. Fig-
ure 4 shows the Laboratory Cases per Officer ratio determined from caseload i
data reported in the John Jay Study for laboratories in these cities.25/ o
Even though there is a wide range of values shown (from 0.7 to 8.2) the %E
frequency of CPO values between 1.0 and 4.0 warranted further investigation 3
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. Qakland : 851 3,976 6.1
3. Dayton 427 2,314 5.4
4, San Francisco 1,745 6,372 5.6
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 0.85
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, ete., gach
of which distorts the CPO indéx.

Another contributing factor to a high CPO was found to be an ab-
normally high percentage of drug cases. Tt was determined during the course
of the study that the typical city laboratory has approximately 30 perc?nt
of its total caseload made up of drug cases. If a particular jurisdiction
has an inordinately large number of such cases then this factor must be ;é/
recognized in advance in planning for their particular operations:v Pa?ker
reported that 489 cases were received by the crime laboratory durlng the
3-month study period. K Projected out to a l-year period of time, this would
imply that 1956 cases were being sent to the laboratory. This figu;e whenv
coupled with the 166 police officers in the survey area would yleld a CPQ
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 figure but
that the actual workload imposed on the criminalist may be substantially
less than with clue material from a mejor 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 commehsurate 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. BEven 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 available. ~ If local data
are not avallable, then approximations may be made based on guldelines
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 typiecal 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 crinme
laboratories§§/ 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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IV. CANDIDATE STR:.CTURES 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 surveyggé/ there were, at the time of that
study in 1967, 105 activities which were called 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 suppcrt a criminalisbtics
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. '"The great
dilemma in the application of the forensic sciences to the administration
of justice and law enforcement is: +to centralize or not to centralize.
Centralization tends to promote scientific specialization, perfection of
equipment, and efficiency in operation. However, there are many real and
practical pressures in the opposite direction.“g/ Using the 2-hour driving -
time criterion, over 400 laboratories would be required to meet this demand
for crime laboratory services. Implicit in this concept is the assumption
that crime is uniformly 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 people commit crimes, and the volume of crimes
is high where populations are dense (or large as in the case of Texas).
Figure 7 shows the rank order of the 21 states which -account for 87 percent
of the nation's violent crime. (Rank order of other states is shown in Ap-
pendix 6.)

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 Metrcpolitan Statistical Area (SMSA) apply to crime
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 (seé
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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Figure 6 - Distribution of Violent Crime in U. S. by State

(Source of Data, Uniform Crime Report, FBI, 1968)
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g SASA RANK POPULATION
NEW YORK, N.v. 1 11587000.
LOS ANGELES-LONG BEACH, CALIF 2 6900000.
CHICAGO, ILL 3 6871000.
| DETROIT, MICH 4 4225000.
j BALT IMORE, np. 5 2021000.
I SAN FRANCISCO-OAKLAND, CALIF 6 3029000.
é WASHINGTON, D.C.-MD-vA 7 2755000.
»f PHILADELPHIA, PA.—N. . 8 4847000,
g ST. LOUIS, MO.-ILL 9 2395000.
H MIAMI, FLA 10 1219000.
o NEWARK, N.J 11 1870000.
® Houston, TEX 12 1854000.
BOSTON-LOWELL-LAWRENCE, MASS 13 3253000,
CLEVELAND, OMIQ 14 2076000.
PITTSBURGH, PA 15 2366000.
g KANSAS CITY, MO.~KANS 16 1300000.
4 NEW ORLEANS, LA 17 1033000.
} DALLAS, TEX 18 1457000.
! nx&NEAPOLls—sr.PAu;. MINN 19 1691000.
4 SEA{ILE—EVEREIr. WASH 20 1311000.
§ TAMPA-ST. PETERSBURG, FLA 21 898000.
i Figure 9 - Crime Laboratory Demand Anal
E Ranked by Violent Crime
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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-
gsible 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 naticn
from one single crime laboratory, centrally located, and at the same time
achleve 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 guite high, but the service level achieved would also be high. It is easy
to visualize the reluctance of an investigator to wrap 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 conclusionslé/ that 9 out of 10 crimes result in potential
physical obJjects as a likely laboratory input has the implication of over
20,000,000 cases to the laboratory each year. At a medium level workload of
250 cases per year, it would redquire almost 100,000 criminalists to process
this evidence. BRven 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 1,000,000. 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 visuvalize a fourfold increase in the number of
qualified criminalists operating in multiple laboratories. Fortunately, or
wfortunately 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 only 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 307,000% sworn police officers

¥ Compiled from UCR data.
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in the United States will each collect physical clue material in three cases —
during the next year. The Federal Bureau of Investigation Crime Laboratory :J ‘ o ’ |
received less than one-tenth case per officer from non-FRI sources during 1968,

Considering the crime laboratory as a technical support for the e
sworn police officer, the influence or availability of that support appears i
£0 vary as a function of the distance of the laboratory from the ,jurisdiction B ' '
or police officer served. The relationship is nct clearly defined, nor are ‘
data avallable from which to develop a model to analyze quantitatively all
of the factors involved in this whenomenon. There is sufficient evidence, R ’ N
however, to support the hypothesis of convenience which suggests that law ‘ B

enforcement officers are more apt to reguest technical support from a nearby L.

Yocal crime laboratory where they have freduent contact with the personnel,

than they are to prepare physical clue material for transmission to a distant il

lab which may or may not have a charter to serve their particular Jurisdic- aj g

tion. , . . .
The factors influencing this diminution or dec.y of the influence -

of the laboratory as a finction of remoteness or distance are probably quite =

complex. The laws of the state, and the attitude of the courts and prosecu-

tors toward the use of physical evidence or expert testimony in court, can il ¢ . 0

have a significant effect on whether or not evidence is sent to the labora- N : )

tory. ; ' :
Jolitical boundaries can serve as barrisrs to sending physical clue . B ® ]

material to the laboratory. Jurisdictions, outside the city are of'ten served -

by the laboratory on a second priority basis, if at all, when the workload is
high. While crime laboratories are generally couperative in providing ser- -
vices to other agencies, their first loyalty is to the jurisdiction which

provides funding and support.

The distance of the laboratory from the crime'scene is a significant i
factor in determining whether or not physical clue material is sen} to the

laboratory.

The law enforcement department exercises great influence on the
amount of physical clue material that is 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 dfes the level of
training of investigators in collection of physical evidence, equipment -
available, existence of crime scene search teams or evidence technicisns, the
amount of time an investigator can spend on each caSe, among others. o

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

28
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i%mllgr ?eque§ts. Conversely, if requests for service are denied, response
%me 1s inordinately long, or consistently inconclusive results are pro-
vided, the tendency will be to reduce the number of requests for P_O

that the investigators make to the laboratory. l SerVIce"f’

N The discuésion of the factors(which influence the amount of
paysical clue materials that are sent to crime laboratories could probablﬁ

be extended for several pages; however, the continuation would be of no real

The phenomenon does appear to have a characteristic:decay curve -
when cases per officer submitted to the laboratory are plotted against dis-
tanc? from the laboratory. Available data from Florida as réported in Ap-
gigﬁ;ﬁ;ﬁ ar?EEZOZEiéngégure lg, Evidence Bubmission Decay as a Function if

. uainous factors which eff i i i
appears that those law enforcement jurisdictiossﬁwizgiz zoggfzgi:aﬁjgzi; -
zﬁ a lab?ratory will use the laboratory with much greater fréquency than

ose which are beyond the approximate 50-mile radius. The frequency of use

drops off sharply as this dista i
O} . nce is exceeded to ' e 16
limits of influence of the laboratory. "Pprosch mero beyond the

concept (see Figure 11). From this decay curve then, hypothetical or plan-
ning CPO values can be determined which can be used for the analysis of

several candidate structures for meeting the criminalistics demand. For the '

iﬁﬁgz:e ;ftthls analysis, a relatively conservative value for city labora-
i cgmprgzzeaca;es per officer pe? year was selectegj Since the counfies
by o8 o CPonva?SA are largely within a S50-mile radius of the Principal
cityi__A org oo ;elfgr'the SMBA should be near%y the same as for the
el : o] -Y 15 used as planning quue for state laboratories
regional laboratory could be expected to draw on the basis of 0.5‘1

cases per officer per year for the resi
glons’ served. .
used for the national laboratory. ‘ ° A value of Ofl CFO is

fhe oo Sevéxal agsumptions are used for the analysis. Tt is assumed that
ol um size for a full-service laboratory would consisf of'fiveuaaéli—
11 examiners. Such g laboratory would also include technical and adminig-

trative support such as i i
. pPhotographic technicians i i ici
clerical, and administrative Personnel. ? TOGETTLEE bachitelans,
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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). This latter category could include both a single laboratory or
a laboratory system with satellites 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 large laboratory, such as lower
equipment costs per examiner or multiple use of the same equipment by more
than one examiner, in some large Jjurisdictions 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 efficilencies 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 capabllity 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 307,000.6/

For regional crime laboratory concepts, the nine law enforcement
regions of the Uniform Crime ReportS/ are used. They are: ' the New 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:

1. A single national crime laboratory (CPO 0.1).

2. Nine regional crimeilaboratories (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 mnational laboratory
(cpPo 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 crime laboratories
vs. the SMSA crime laboratory 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 "trade" 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 lsboratory would
utilize personnel drawn from the many participating departwents. Similarly,
a regional laboratory would be established tc provide services to all of the
law enforcement agencies within the states of its region.

Appendix 1, Cost Effectiveness Analysis, Candidate Structures,
provides the details of the analysis. For cities and SMS8A'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 Ffull-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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3 3 3 C3 5 ¢y 3 [y o [y o3 o3 or Iy Iy 3
Analysis 1 Analysis 2 Analysis 3
Cases Fixed Variable Variable
to Number Examiner Examiner Number Caseload
Strategy CEO Lab Examiners Cost (& x 10°) Cost ($ x 105) Examiners ($ x 106)
I. 1 National Lab 0.1 30,700 123 ‘2.46 2.09 246 4.18
II. 1 National Iab 0.1 30,700 123 2.46 2.09 123 2.09
9 Regional Iabs 0.5 153,500 614 12.28 11.05 1,228 20.88
' 184,200 737 14.74 13.14 1,351 22.97
III.k 1 National ILab 0.1 30,700 123 2.46 2.09 246 4,18
50 State Iabs 1.0 307,000 1,228 24,56 23.33 1,228 23.33
337,700 1,351 27.02 25,42 1,474 27.51
IV. 1 National Iab 0.1 30,700 123 2.46 2.09 246 4.18
9 Regional Iabs 0.5 97,655 390 7.80 7.41 780 14.82
" 60 City Iabs 3.0 335,073 1,340 26.80 25.46 670 13.40
ul 463,428 1,853 37.06 34.96 1,696 32.40
V. 1 DNational Iab 0.1 30,700 123 2.46 2.09 246 4.18
50  State 1gbs 1.0 195,309 781 15.62 14..84 781 14.84
60 City Iabs 3.0 335,073 1,340 26,80 25.46 670 13.40
‘ 561,082 2,244 44.88 42.39 1,697 32.42
VI. 1 Nztional Iab 0.1 30,700 123 2.46 2.09 246 4,18
9 Regional Iabs 0.5 56,991 228 4.56 4.56 456 . 8.21
104 SMSA Tabs 3.0 579,057 2,316 46,32 44,00 1,158 23.16
: 666,748 2,667 53.34 50.65 1,860 35.55
VII. 1 National Tab 0.1 30,700 123 2.46. 2.09 246‘ 4.18
50 gState Labs 1.0 113,981“ 456 -9.12 9.12 456 9.12
104 - SMSA Iabs 3f0‘ 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 13 ~ Summary Table, Cost/Effectiveness Analysis
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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 laboratory
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 caseload per examiner
could be considered to be 500 cases per year, while the examiners in state
laboiratories 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 laboratories 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 case 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 eiaﬁiners required under all but strategies I and
IT exceeds the total number reported in the 1967 survey of crime labora-
tories.§§7 The dollar value shown for costs is valid for comparison 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 alsc 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 lahoratories at
one-third of the assumed maximum cost would have a cost index of 0.33.

36

=

e B s B oo

EE B O B = ke

TSI

Eamd

===

s
)
39
- 5
v

T R e

ke

The effect of varying the number of laboratories within a glven i
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 results of such an !
analysis are shown in Figure 14. Strategies I, II, and IIT are corsidered '
static and are shown as single points. Others are varied througkoﬁt 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 locational 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-
benditure which would be required to achieve an incremental improverment 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 & more Pprecise planning
tool. '

‘ The purpose of this analysis was to deveiop the structure for an
analysis model, and to exercise the model with available data. Refinement
of the model and more comprehkensive analysis of structures must await the {

aYailability of more precise 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. TImplicit in this conclusion is that
improved awareness o the value of waysical clue material on the part of
law 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

This sectlon summarizes the Laboratory Analysis and Budgetlng
System developed dur:ng this study and presents certaln anclllary dlscus-
sions of laboratory planning factors.

From the outset, it was apparent that 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 couris; ex1st1ng capabilities; different
priorities, and limitations in budget all combine to make each laboratory
unique.

In recognition of this uniqueness, a planning model was developed
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
Research Institute.

The model consists of a series of input lines that first itemize
equipment, staff and cost elements for a laboratory. Ten time increments
in:the model (months, quarters; or years) allow phasing the acquisition of
staff and equipment and permit use of incremental cost increase factors.

! Relationships between input lines, as eEtablished by the planner,
and arlthmetlc capablllty of the compiler allow sums, differences, and ratios

" 4o be caleulated. Users of the model may exercise complete control over the

content and sequence of the resultant 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 the criminalistics needs of his Jjurisdiction 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 service

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 caseload-
per-examiner averages, properly weighted for factors such as amount. of travel
and relatlve degree of the drug problem, will yield a target level of exam-
iners for ‘the laboratory. The skills of laboratory staff and the equipment
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—  AND COST : 4
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LINE ITEM 4 :
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MODIFY
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FACTORS -

RECYCLE IMPLEMENT

‘ DECISlON
Figure 15 - Flow Chart of Laboratory Analysis and Budgeting System (LABS)
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required to activate the propoéed laboratbry can then be determined using
the factors described herein as a guide.

Forms such as the one entitled Equipment Table in Figure 186 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 ineluded 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--Microanalysis 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
These are prepared by the planner in
a similar manner to the equipment form above.

These forms, after coding and conversion to machlne readable
data, are processed on the planning compller

The resulbtant computer program edits the input data and performs
all calculations that are required. " Representative calculations irnclude
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 1ncrement ‘and
itemigzing the cost share for each supporting agency. '

Reports are then generated in accordance with standard or user
specified sequence of lines. One report generated during the planning of
a Reglomal Crime Laboratory for Greater Kansas City is presented in Figure
17 with the complete report contained in Appendix 9.

As previously illustrated in the IABS 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 ecasily
regenerated by making only those changes desired in the input. '"What if"
gquestions can also be asked and the effect of alternatives can be gimulated.

The Taboratory Analysis and Budgeting System can be used by
laboratory planners at several levels of sophistication. First, the forms
c¢an serve as a check list of factors and the reports serve as a format to
guide a manual planning operation. Planners with a:ness to a computer and
computer programs could have their own version of the model programmed for

~their usge.
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EQUIPMENT TABLE

DATH:

AGENCY LABORATORY LOCATION

EQUIPMENT TYPE: CENTRAL SERVICE [] FUNCTTIONAL LAB []

Function
INDIVIDUAL L]

Name or Function

ITEM COST* PRIORITY TIME PERIOD(S) ADD INTO
LINE NO. DESCRIPTION @QrYy. (EAcH) (H,M,L) ACQUISITION SUMMARY
¥Include Required Accessories
ALIOWANCE FOR INSTALLATION %
SUMMARIES DESIRED
ADD INTO

LINE IO, SUMMARY DESCRIPTION NEXT IEVEL

N Sheet o of

Figure 16 - LABS Equipment Table
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S0 TATAL SALARY=PROF/MONTH 0 8200
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75 TOTAL NRTLY SALARY + FRINGE 0 33990
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Figure 17 - Sample LABS Réport,
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Arrangements can also be made on a cost bagis 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 , o
planner with access to a terminal «an plan a laboratory or other Justice o
system operation from his own office.

A. Equipment Planning - ¥R

There are many opinions as to the equipment that is essential » % FEQUIPMENT SUMMARY

for a crime laboratory--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 only and to leave the final equipment selection to the

Chemical Analysis Function

Equipment

General Purpose

criminalist director or other experts hired by the laboratory. . Purchase
, High Priority Price
K ‘ —_—
The tables of equipment for a full-service laboratory are con-
~ tained in Appendix 8. Figure 18 shows a portion of the table. Items are 5 Balances, general purpose and analytical . $ 900
grouped by the functional laboratory area that they primarily support; g. Glassware 800

‘priorities are based on the conbined recommendations of the study *zam and ' : - ‘ Centrifuge 300

the working group members; cost estimates are based on the average cost of T Paper and thin layer chromatography 250
an item with suitable capability including the cost of essential accessories. @; Miscellaneous hardware 100
An allowance of 20 percent should be added to all instruments to cover the - - Hot plates , 200
cost of installation and other initial activation costs. : : Ultraviolet lamp 100
. g Drying oven 200

A concept developed in this study would define all laboratory Hot water (steam bath) 100

equipment in three categories based on the scope of their use in the labo-
ratorys:

e
G PR 3 3

Medium Priority

Clocks and timers 50
PH and specific ion meter ‘ 500
Vacuum pump 100

(1) Central Service (CS) equipment needed to support the labo-
ratory as & whole.

—

(2) Functional ILaboratory (FL) equipment required to support

all staff in a particular function (i.e., Chemistry). Low Priority

, (3) Individual (I) equipment issued to each examiner according Muffle furnace - 200
- to his range of duties. ‘

Ultimately, each 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
FIj or Iz. The number of professionals that could be supported by each CS
or FL¢,) 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 FL;4.

Figure 18
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This method would provide laboratory planners and managers a
more specific means to account for éxisting equipment and to support re-
guirements for additional items. It would also refine the laboratory plan-~
ning model to give it a more precise "building block" capsbility. 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 acguisitions. :

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 next 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 laboratory.
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 ﬁltimately,the staff problem ¢omes down to one man and
one Jjob, there are guidelines that can help the laboratory planner.

C. Professional Starff

Generally speaking, the smaller a laboratory operation the more
versatile its staff must be. Although a one-nman 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 caseload with wide variety of
analyses prevents the development of specialties and increases the time_re-5
quired to regain skills to perform complex tests. These latter factors can
also be a problem if & specialist from a'large 1aboratory is recruited to
start a new operation. ' - ‘

Figure 20 presents a family tree based on the increasing special-
ization principle. In prarkice, the criminglist is augmented initially by
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CRIMINALISTICS Inorganic Material Analyst

Chemical Analyst
Instrumental Analyst

A

PERSONNEL

Physiological Fluids Analyst

Biological Analyst —'<
Organic Materials Analyst
Firearms Examiner

Physical Examiner ————<C
Marks and Impressions Examiner

Criminalist 5 e Writing and Type Examiner
; ocument Examiner ———<C :
(leecfor) ' Media Examiner
~ .
o
Major Crime Scene Examiner
Crime Scene Examiner—< )
' Evidence, Technician
Technical Photographer
Latent Prints Examiner
Polygraph Examiner
SUPPORTING
CONSULTANTS ;
Botanist  Geologist  Anthropologist ~ Atomic Physiéisf . Toxicdlogist
Figure 20 -~ A Family Tree of Crime Iab Skills
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as many of the second level specialties as the agency can support. As
workload and financial support increase, additional 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, seedls, or use of
Neutron Activation Analysis). Technicians and laboratory aides are also
employed by larger laboratories to help reduce the menial tagks 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. First, lack of
an administrative assistant for the director of a laboratory drastically
limits the time the director can spend in the analysis cf 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.

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

BE. Allocation of Working Time by Function

The time spent by laboratory personnel is often thought of as
being devoted 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 Consultaflon - Time spent either in or out of the laboratory
discussing cases with investigators or prose-
cutors. Cunsultation with other examiners
(inrluding supervision) or technical consul-
tants would be counted as "Bench Work."

Those cabegories above and beyond case work but necessary to a
laboratory operatlon are:

Professional Developmenu - Covers act1v1t1es by staff to improve
their own capabilities. Include library
hours, attendance at seminars,. work-
shops, professional meetings, and
formal treining programs. Mandatory
in-service training for sworn officers
would also be included.

Trx tning of Others - Effort devoted specifically to the training
of other examiners or laboratory users in-
cluding conducting services and academy pro-
grams. '

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

fiaison - Contacts with other agencies not specifically related
to the normal processing of a case is the intent of
this category.

Public Information - Contacts of a non-agency hature including
' speeches for civic groups, uChOOl assemblies,
conducting tours, etec.

Administration - Activities of a business or management nature
are included here. Supervision including staff
appraisal, manag:ment reporting, budgeting, pur-
chasing, maintenance 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

15
b
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it will suffice to advise the planner to consider the depreciation of
effective bBench time due to administrative and "contact" obligations on
senior staff and the professional development required by Jjuniors.

F. Crime/Evidence Relationships and ILaboratory Planning

As discussed earlier, a major initial concept was based 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 such 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 prepared as illustrated in Figure 21. 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 "crime" 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 oxaminer,

or extensive blood alcohol and urine narcotics tests may not be reflected
from "crime" reports. Finally, Professor Parker's datal%/ is yet another »
gource of evidence yield by type crime representing more the ultimate poten-
tial rather than what can actually be expected to reach the laboratory.

G. Evidenqe[Test Relationships and Laboratory Planning

The second basic concept in this study‘Was that there is a
relatlonshlp between evidence and tests that could be do‘umented and used
to aid in determlrlng equipment and workload requirements.

Fach evidence item is normally subjected to a specific test or . N
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 content?" The question can
normally be answered by a limifted nunber of specific teéts, although under
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r Physiological ] 5 " erence.
Blood j .‘: .
Semen ' z A further discussion of this method, the coding system and the
Fluids ¥ B _ flow charts, is contained in Appendix &. At this stage of development, these '
!:-!Io‘od Content | ‘ ' gL charts are but one step in defining the tests used in criminalistics.  The ‘
air e hs . en s . . . :
Mise 3 applicability of certain instruments to certain classes of evidence and the
[ IFirearms v » A4 preliminary workload data will provide some guidelines to laboratory plan-
Guns “ i ) t ners.
Bullet & Cart. ;
::.Wde' o il Another approach toward the definition of ecriminalistics methods

.G = ! and the applicability of equipment, skills, and tests to the analysis of
race - g . . . . . . .
it ' : certain classes of evidence is contained in Appendix 7. An example of this
Fibers y : T approach is shown in Pigure 23.
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Tire/Shoe (1) To describe the operation of crime laboratories in a more
Misz. ] ] ‘ § definitive manner than hai previously been available: b

‘ Fragmeviis 2 ER IR ] ’
Glass , g (2) To form the basis for the collection of data which will :
C":‘":' ¥ z ultimately carry this definition to a fairly precise level; and

othing | I
! LR
Chemicals el & . ) . . .
Patro ! (3) To provide an interim tool to help guide planners faced with
Alcohol. 2 }g immediate decisions on the creation, augmentation, or restructuring of
Poisons ‘ & S criminalisties operations.
Misc, -
[ E;J?'?Sive‘ ¥ g ?H The model and other planning factors presented in this report -
svices w1k . . . . : . = IS
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Residue R £ . & )
Documents ‘ ‘ . i
Narc, 8 D.D. The precision of the output from the ILABS model is dependent upon 4
M.J, , [ SR L 1 the detail and reliability of input data. The search for input data as the r
Other 3 initial step in the planning process, often reveals new insights into the {
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Evidence ltem: Powders, capsules, tablets.
Request: Is material a drug or narcotic?

; TABULATION OF LABORATORY SERVICES =
'! Service Category Pireayms Identification
: 5 “ DEGREE OF
e EVIDERCE TESTS TIME EQUIFMENT/ REFERENCE | TECHNICIAN | IDENTITY vs CRIMES
s A mevr REQUIRED cogr STANDARDS _|SKTTLS-DFGREE | TDENTIFICATION E
’ M Weapona; Determine possible owner from fingerprints &nd debris 20-30 min. | stereomic C rds off Bpecialty in |possible to Homicide
¢ ‘ A '| : revolvers, in mechaniso. Usually perfommed by other associates in suapects! fingerprint pcaitive "
; AT pistols,* lab. iingerprinty development Agg. i
! l rifles, pnd pocket | and comparison Assault “
H ( Persona shotguns idebris Specialty in :
v . . . machine guns fiber and Armed i
“ ObserVGflOn 21p guns, etd. trace analysi Robbery i
1,, Récency of firing by debris in barrel or decay of | 20 min .- stereamicroacope [Lit. or . Ekill 1in ¥ be used to |Homicide A
i C : i B Wog va. time 24 hr. $700 s1ide col” | microanalysie[refute alibs . e
g ' spectrophotometerlection and. instru- Agg. | 3
1‘ ] AN $500-§5£00 mental analysis Agssult it
"+ §
i j \i . Armed i
I - Robbery o
; 1-B-1 I-A-2 H-A-1 |
g ‘ S t Te fs Operating condition of weapon; trigger pull, effective (20-60 min. {Hand tools, set |collection .|Intimate Investigative |Homicide :
; H H ’ S o tion of safeties and other parts. If parts are of weights. of guns knowledge of |aid !
. rence o . . opera !
V MI Croscopl c Refe p broken, assess' recency of bresk and reatore to working or parts operation of Agg. ’
. 8 . - 3 e ult
Examination Comparison ordar -« Fire tests v oo Ase
15 HS + Armed i
Robbery H
: ’ —l Comparison with bullets and cartridges in case
i See: Cartridge and bullet sheets b
i N . :
! R ;
§ Requesf Yes eporf ’ Bullets; Evidence of ricochet 4 adhering debria 10-20 min. | 4tereomicroscopejliterature | If present, |Aid inrecon- Homicide w,
I A - 30 fired and $700 end stand- | work shared |striuction of Agg. y
: SQfISFI ed unfired . ards from | with micro- |event Assault; e
i scene analyst Armed 1
i .
i HS + Robbéry Vi
H :
E: Blood and tissue adhering (usual blood teats employed) 30 min,- stereomic roscope|usual blogk{ BS + Ald in recon- e
! 8 hr. $700 standards | struction of v
< . . event. i
P . Clags characteristics; type of weapon 10 min - stereomicroscopeleollection | 2-3 weeks Determines pos-| Homicide '3
- I ” -D_8 30 min, 4700 of fired training sible guns as Agg. i
i ) bulletz H.8. invest. aid. Assauld; 3
! Extract, Frac- Armed !
i . Robbery M
tions (Selected -
! " Comparison between two or more bullets in case to 20min, - Comp. micro- case tests | Skill develophd can be posi~| Homicide .
¢ SOlvenfS) eatablish one or more guns. - Also, campardison with 3 hy, per | scope; $1200 - (Open file | by comparing |tive if suffi- | Agg.
. open cage file. Identirication of weapor by comperison bullet. $5000 geveral hun- {cient rifling Assault;
of tests vs. evidence bullet. Greater g dred pairs of|impression is Armed
! than for fired bullets{available Robbery
o etgs due to matched and 1 -
R } possible mismatched, 4
H mitilation. |. uader super-~ |, {
§ vision; 3-4
. i months; ¥
i HS ——> BS
% 20 min.- :
4 Cartridges,{ Manufacture, caliber &nd type, type of weapon 30 idn, gterecmicroscopq cartridge 2-3 weeks Invest Homicide) 3
H stigative
§ Fired and $£700 collection| H.8. Ald t
; unfired Armed .8
. E Comparison; fired in same or different weapons 30~60 min. | comp. micro~ case 2-3 months positive Robbery % :
B B scope ~- $1200 | specimen .8, + identification é
#5000 . Assault 3
. i
L D \ Recenty of fire; sccummlated debris 15 pin. stereomi pq Lit 1-2 weeks Investigative Fa
: 1 Y : Y $700 Atd i i
B 3
—f - . - . 4
1=C-2 11-D=4 11-D-2 i-C-3 i C 5 Gain or loss of weight vs. time 1.3 days | Balance analyt. | Lit. B3 Investigative Y
: - romet 4300 - $500 ;
4 Melting Paint TLC GC Spec" ° Fluoro ry Decay of MO 2-2 days | spectrophotopetdr Lit. ! ‘
elring n h 2 - $500 - #5000 B Investigative
: photometry aa
: 11-B-3 Crysta , i
: Chcl‘acferisﬁcs Identification of weapon by comparison with 20-60 min. Comp.micro~ case tests| Skill devel~ | can be posi- Homicide i‘f
: ’ 60 E 6@ tests from suspect gun., Also comparisen with per ctg. $1200 ~ $5p00 | open £ile | oped by com~ | tive|identifi- !
30 60 60 open cage file. paring sev- cation if Armed " y
- - eral hundred | sufficient marks robbery .
’ pairs offired are available
| ctga., mtched’ Assault
. and mismatched
8 2-3 months
R concentra-
tion under
‘supervision
Request . Report B—ow
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. f. d 80 Data Source E
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TABULATION OF LABORATORY SERVICES

Service Category Firenmms Tdentificaion (including powder residue)

DEGREE OF
EVIDENCE FEN TESTS : TIME EQUIPMENT/ REFERENCE TECHNICTIAN | IDENTITY vg CRIMES
INPUT s : . .| REQUTRED cost _* STANDARDS * |SKILLS-DEGREE | IDENTIFICATION
Powder Detection of powder particles by infra red photography, 2-6 hr, astereomicroscope| casé pat- 8ki1l varies | Distance may be| Homlcide
patterns; | visual examination, chemical deteciion (Walker test), depending o $700 - terns; from 1-2 wks | determined to
shot pattern spectroscopic identification of 2ead, barium and antimony, test uaed spectrograph case weapon! for easily T o Agg.
soft x-ray detection of lead. All of the above tests and prob- 45,000 + case amo visual pat- | powder patterns| Assault
are used to determine distence of shooting; some are lems offerefl Soft x-ray terns to to 1' to 6' for
gensitive 0-9 £t., other 0-2¢ in. Determination of dis- | by suppory $1p00-~$3000 2-3 mo. for |shot patterns Armed
tance requires prepardtion of a.series of test patterns mterial Camers, ete. complex in- . Robbery
uging gun and ammo of same make and lot. $200 -~ $400 strumentation
: . H8 BS +
Primer Harrison test - 0,INHCL swabs of hands in 5-7 regions. 2-4 hr/test|expendables case ctgs. | considerable {Feirly good Homicide
residue; Swabs tested for Pb, Sb and Ba. controls of gun tests and weapon | practice in | presumption of
Harrison and fired cartridgea. performance |firing of gun. | Agg.
test or NAA of test. Investigative Assault
2~3 weeks Aid
BS ¥ Armed
Robbery
NAA - irradiation of wax gloves of suspects hands 2-6 days contract testing
$].50/1:est Ph.D Fairly good Homicidef
presunption of | Agg.
firing of gun Assault;
(Inveatigative | Armed
Add robbery
Data Source

Figure 23 (Concluded)
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Introduction

This appendix contains the details of a cost/effectiveness analysis
of the various candidate stratepies proposed for a national‘criminalistics
gystem. 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 (i.e., national plus 50 state laboratories) and finally to
the "hybrid" mixes (i.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 strabtegy is based on assignment of cases to
specific laboratories covered in that strategy, the caseload to the natioral
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 (CFO)
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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Analysis 1
Cases Fixed

to Number Examiner

Strategy CPO Lab Examiners Cost ($ x 10°)
I. 1 National Lab 0.1 30,700 123 2.46
IT. 1 National Iab 0.1 30,700 123 2.46
9 Regional Iabs 0.5 153,500 614 12.28
184,200 737 14,74
ITT. 1 National Lab 0.1 30,700 123 2.46
50 State Labs 1.0 307,000 A 1,228 24,56
337,700 1,351 27.02
Iv. 1 National Iab 0.1 30,700 123 2.48
9 Regional Iabs 0.5 97,655 390 7.80
o 60 City ILabs 3.0 335,073 1,340 26.80
© 463,428 1,853 37.08
V. 1 National Iab 0.1 30,700 123 2.46
50 §State Iabs 1.0 195,309 781 15.62
60 City Iabs 3.0 335,073 1,340 26.80
561,082 2,244 44,88
VI. 1 National Iab 0.1 30,700 123 2.46
9 Regional Iabs 0.5 56,991 228 4,56
104 SMSA Iabs 3.0 579,057 2,316 46,32
666,748 2,667 53,34
VII. 1 Netional Iab .1 30,700 123 2.486
50 State Labs 1.0 113,981 456 9.12
104 SMSA Iabs 3.0 579,057 2,316 46.32
723,738 2,895 57.90

3y ¢33y oy ¢33 0y 73 ld
Analysis 2 Analysis 3
Variable Variable
Examiner Number Caseload
Cost ($ x 10°) Examiners ($ x 108)
2.09 246 4,18
2.09 123 2.09
11.05 1,228 20.88
13.14 1,351 22.97
2.09 246 4,18
23,33 1,228 23.33
25.42 1,474 27.51
2.09 246 4,18
7.41 780 14.82
25,46 670 13.40
34,96 1,696 32,40
2.09 24.6 4.18
14.84 781 14,84
25.46 670 13.40
42.39 1,697 32.42
2.09 246 4,18
4,56 456 8.21
44,00 1,158 23,16
50.65 1,860 35.55
2.09 246 4,18
9.12 456 9.12
44,00 1,158 23,16
55.21 1,860 36.46

Figure 1-1 - Summary Table, Cost/Effectiveness Analysis
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IMDEX

CRIME
4RP990,
119723,
17439,
163162,
94590,
67157,
49360,
328R7.
34028,
39054.
17367,
47108,
7230,
47955,
24170,
15R91.
34660,
PR607.
5242,
20687,
17783,
PH2R2.
11609,
24077,
1801R,
1A32n.,
A391
13985,
21736,
PP217,
76503,
17044,
9372.
19370,
14699,
2A3133,
17940,
11646,
9789,
13707,
11557,
11736,

NUMBER
POLIGF
79939,
12006,
7319,
5937.
4K4T,
3759.
3220.
7617,
2161,
2016,
1911.
1745,
1621,
1577,
1504,
1425.
1379,
1377,
10?75,
1023,
1nn7.
Tn,
942,
93A.
a76.
R75.
RS9,
786,
775.
774,
743.
722
709.
ATN
6h0.
A51.
© 603,
5R0¢
573.
572,
520,
492,

EST»
LAB
CASES
RSB17.
36018,
21957,
17811,
1394).
9777.
9660,
7836,
64R3.
6048,
5733.
5235,
48A3.
4731,
4517
4275,
4137,
4131,
3075.
3069,
aozi.
2910,
2A26,
280R,
2678,
2625,
2577,
235R,
2325,
2327,
2°72%.
2166,
2127,
2010,
1980,
1953,
1809.
1740,
1719,
171R.
1560,
1476,

DEMAND FOR CRiHE LAB EXAMINERS
IN CITIES HAVING A POLICE FORCE OF AT LEAST 250 OFFICERS
RASED ON A YIELD OF THREE CASES PER OFFICER

NO. EXAMINERS  CUM.

BY CASELOAD NUMBER
LOW.  MED HIGH POLICE
719+ 359. 180+ 29939,
2R8. l44e  T2. 41945,
176, BBe . 4h. 49264,
142,  T1. 36, 55201,
112, 56+  28. 59848,
78, 39, 20, 6u107.
77. 39,  19. 66327.
63. 3l. 16. 68939,
52,  26. 13« 71100.
48, 24. . 12. 73116,
46,  23. 11. 75027,
42, 2l 10.. 76772.
39. 19, 10. 78393.
8. 19, 9. 79970.
6. 18, 9. 81474,
W 17, 9. 82899,
3. 17, 8. B84278.
3. 17 8. 85655,
35, . 12 6. 86680,
25. © 12 6. 87703,
24. 12, 6. BB710,
23, 12. 6. 896R0.
23. 11« 6. 90622,
P2, 11 6. 91558.
Ple . 11s 5. 92434,
21, 10 5. 93309,
21, 10 5. 94168.
19, 9, 5. 94954,
19. 9. 5. 95729,
19, 9. 5. '96503.
18. 9. 4e 97246,
17. 9. 4. 97968.
17, 9. 4. 98A77.
164 8. 4, 99347,
16, 8. 4. 100007,
164 8. 4o 100658,
14, 7. 4. 101261,
14, 7. 3. 101841,
14 7. 3. 102414,
lée e 3. 1029R6.
12, 6o 3. 103506,
12. 6s 3¢ 103998,

- Figure 1-2
60
. -

CUM.
LAB
CASES
89817,
125835,
147792,
165603,
179544,
189321.
194981,
206817,
213300,
219348,
225081,
230316,
235179.
239910,
P44422,
248697,
P52R34,
256965,
260060,
263109,
266130,
269040,
271866.
274674,
277302,
279927,
282504,
PB4RAP,
287187,
2R9509,
291734,
293904,
296031,
298041,
300021.
301974,
303783,
5527,
07242,
30A958,
310518,
31199,

CUM, EXAMINERS
BY CASELOAD
LOW  MED  HIGH
719, 359, 180,
1007,  503.  2%2.
1182.  591. . 296,
1325, 662, = 331,
1436, 718. 359,
1515,  757. ° 379.
1592,  796. 398,
1655.  B27. 414,
1706, 853, 427,
1755,  A77. 439,
IR01.  900.. 450,
1843 921 461,
18R1. 941, 470,
1919. 960, 480,
1955. 978. 489,
1990. 995,  497.
P073. 1011. 506,
2056. 1028. Sl4.
2080. 1040, S20.
2105. ‘1052,  S26.
2179, 1065. 532,
2152, '1076.  S3A.
2175. 1087. 546,
2197. 1099. 549,
271R. 1109. 555,
2739, 112n. 560,
PPA0. 1130, 563,
PP79. 1139, 570,
2797. 1149, 574,
2316, 1158. 579.
233%. 1167. 583,
2351. 1'76. S8R,
2368, 1184. 592,
P3R4, 1192,  596.
2400, 1209. © &00.
2416, 120R..  A04.,
2430, 1215. 608.
Phth. 1222, 611
2458, 1229.  614.
2472, 1236,  61A.
2686, 1262,  621.,
2496, 1748,  624.

CUM
POP.-
3.9
5.7
fe7
7.9
Be7
9.2.
9.6
9.9
104
1.8
1141
11.5
11.8
12.3
1246
12.9
13.1
13.4
13.7
13.9
1442
146
1647
14,9
15.1
15.4
1546
15.7
16.0
16.2
1645
16.7
16.A
17.0
171
17.3

17‘5

117

1749
18.0
W

18,13

_JUNF 1970
PFRCENT RANK
TMDEX
CRIME POL
108 9.8 1
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4.2 160 3
17,9 18.0 4
2040 19:5 S
21.5 20.6 6
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P5.4 P4t 11
2644 75,0 17
27.7 5.5 13
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M8 6.5 15
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INDEX
CRIME
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15300,
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5767,
9466,
10958,
7401,
7873,
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3421.
R4,
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3285,
4?50,
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5363,
4006,
3R43,
5500,
6837,
P45R,
7514,
4195,
5675,
9796,
7633,
4492,
3966,
4R38,

-

IN CITIES HAVING A POLICE FORCE OF AT LEAST 250 OFFICFRS
BASED ON A YIELD OF THREE CASES PER OFFICER

NUMRER
POLICE
477,
469,
467,
462,
460,
456,
449,
434,
427,
424,
410,
406.
401,
397,
394,
393,
187.
3R0,
377,
366,
346,
334,
413,
309.
307.
an7.
305.
299,
295.
791.
290,
290,
289,
277.
274,
270.
266,
263
263,
261,
260.
256.

EST.
LAB
CASES
1431,
1407,
1401,
1386,
1380.
1368.
1347,
1302,
1281.
1272,
1230.
1218,
1203,
1191.
1187,
1179,
1161,
1140,
1116,
1098,
1038,
1014,
999,
927,
921,
921,
915,
897.
885,
873,
870.
870,
867.
831,
B27.
B10.
798,
789,
789,
783,
780,
768.

Figure

DEMAND FOR CRIME LAB EXAMINERS

-~

ND. EXAMINERS
BY CASELOAD
LOW MED  HIGH
1. 6. 3.
11. 6. a.
1. 6 3.
1. 6 3.
1. 6. 3.
11, . S« 3.
1. 5 3.
10, 5. 3.
1. S. 1.
10. 5, 3.
10, 5. 2.
10. 5. 2.
10.. S 2.
10, 5. 2.
9, 5, 2.
8. S 2,
9. 5. 2,
9. 5. 2.
9., 4. 2.
9 4 2.
Be 4 2.
L 2.
8. 4. 2.
7. 4. 2.
S 2.
7. 4y 2.
Te o b 2,
7. 4s 2.
7o 4 2,
7. . 3. 2.
7. 3, 2.
7. 3 2.
7. 3. 2,
7. 3. 2.
7. 3. 2.
6. 3s 2.
6. 3. 2.
64 3. 2.
6. 3. 2.
6e  3s 2.
64 3. 2.
6. 3. 2,

CUM.

NUMBER

POLICE
104475,
104944,
105411,
105873,
106333,
106789,
107238,
107672,
108099,
108523,
108933.
109339,
109740,
110137,
110531,
110924,
111311«
111691,
112063,
112429.
112775,
113113,
113446,
11375S.
114062,
114369,
114674,
114973,
115268,

115559.-

115849.
116139.
116428,
1167054
116979,
117249,
117515,
117778,
118041,
1183n2.
118562
118818,

1-2 (Continued)

61

"cum.

LAB
CASES

313425,
314832,
316P33,
317619,
318999,
320367,
321714,
323016,
324297,
325569.
326799,
328017,
329220,
330411,
331593,
332772
333933,
335073,
336189,
337287,
338325,
339339,
340338,
341265
342186,
343107,
344022,
44919,
345804,
346677,
347547,
348417,
349284,
A50115.
350937.
351747,
352545,
353334.
354123,
354906,
355686,
356454,

CUM, EXAMINFRS
BY CASELOAN

LOW  MED  HIGH

2507, 1254 627,
2519, 1259. 630,
2530, 1265, 632,
2541, 1270,  635.
2552. 1276, 638,
2563. 1281. 641,
2574, 1287. 643,
2584, 1292, 646,
2594, 1297. 649,
2605, ' 1302,  651.
2614, 1307.  AS4.
2624, 1312, 656,
2634, 1317, 654,
2643.. 1322.  661.
2653, 1326,  663.
2662, 1331. 666,
2671, 1336,  66R.
2681, 1340. 670+
2690, 1345. . 677,
2698. 1349.  675.
2707. 1353, 677,
2715. 1357. 679,
2723. 1361. 681,
2770. 136%. 683,
2737. 1369.  684.
2745. 1372.. 686,
2752. 1376« 688,
2759. 13A0. 690,
2766, 1383.  692.
2773. 1387. 693.
2780. 1390. 695,
2787, 139,  697.
2794. 1397, 699,
2801. 1400.  700.
2807, 1404, 702,
2R14. 1407, 703,
2820, 1410.  705.
2827. 1413, 707,
2833, 1416.  T08.
2839, 1420, 710,
2845, 1423.  T1l.
2R52. 1426, = T13.

clm
POP.
1844
18.5
18.6
18.8
19.0
19.1
19,7
19.3
19,4
19.5
19.6
19.7
19.8
19,9
2040
202
PD;Z
203
P044
20.5
Phebh
P07
an.8
?0.9
2le0
Ple0
21l
2Y.?
2l.2
3 e}
21.4
1.5
?21.6
2146
2Le7
?].R
21.9
?1.9
2240
22.1
2242
2243

JUNF 1970
PERCFNT HANMK
INNEX
CRIMF POL.
40.1 3400 0 43
40s2 b2 46
40,5 4.3 45
40,7 65 | 46
41,0 bk 4T
4143 4.8 4R
41,5 4.9 49
41,7 35.1 50
42,0 35,2 51
42,1 35.3 52
42.4  35.5  S3
42.6 35.6 54
42.A 35.7 55
42,9 35.9 56
43,1 360 57
43,3 6.1 SR
43,5 136.31 59
43,7 3h.4 60
43.R 36,5 Al
4440 3646 AP
46,1 36.7 63
44e?2 I6A 64
44.4 3A7.n &5
44,7 AT 6A
T4 T 3AT.P 67
44,8 7.3 6R
45,0 7.6 69
45,2 7.5 70
45,3 37.5 71
45.4 AT.6 TP
45,5 37.7 73
45,6 37.8 T4
45,8 37,9 75
45,8 8.0 76
46,0 38,1 77
46,1 3R.2 7R
4642 3B.3 79
4644 3Be4 - B0
4he6 3844 8)
46,7 38,5 82
4648 30.6 83
46,9 38.7 84

e
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: . . SMSA EST EST. NO. EXAMINERS cuM CUM Ciide FXAMINFRS CUM, PERCENT  ®NK

N, LAB BY CASELOAD NO. LAR RY CASELOAD INDEX :
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S T ’ 4RY1. 281, 7SR k. 3. 2. 119060, 387207, PASA. 1629 Tlh. PP.4 AT.0 AR AS ] : /' S CHICAGD, TLL I56h6,  hR99B, 376+ 188,  AR§  49THS. 149355, 1195, 597, 299, 9.2 16e1 1642 2
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; ‘ NEW ARLFANS. LA 1741, 5773,  42. 2l. 10. 127049, 381147. 3049, 15P5. 7T62. I2:8 49.3 41.46 2} ;

MTAMT. FLA : 169R, 5094,  41s 20.  10. 1P8747. 3RAP41. 3090, 1545. 772, 3344 50.4 41.9° P3

; SEATTLE-FVFRETT+ WASH-  * 1675, S075.  40. 20. 10. J30422. 391266,  3130. 1565 T4,  34.1 51.3 42,5 P73
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AN ANTOMIN. TEX
GORTNG~CHTCa~HOLY. s MASS,
GREFNSANN-HIGH PATNTs NuCe
MASYVTLLF s TENN
SYPAGHSF s NeY
AKDON9‘0H10
GAPY-HAMUNND=EAGT CHTCAGO: IND
RETNAF « =G TAN o =NOR 3 COMNM
YOUMRSTO - /=WARRFNy 010
FAPT LAHDFDDALA;HGLLY”éQD‘ FLa
nxLAunMA'nfTYv OKLA A
A)[LFM, ~RFTH =FASTs PAs=NoJe
MFW HAVFN=WATFRAIIPY« (ONN
. RICHMAND » VA
NUAHA o méRO-lnwﬂ
WL MIMGTONe NFL a=MedanMD
TIN.S8. NXLA
ANt RADTNS .. MICH
’FLIMTn MIrH
KNOXVILLE « TENN
t%ALT LAKE RITYs UTaH
MISTTMs TEX
FOFGNN, CALTF
GHARLOTTF s MaCe
HApotqnunE? PA

nRI.AMNO . FLA

:erH]TA. KANS

TOENTON 4 4

TACAMAL HASH

~

UTICA=PAMFY No¥e )

urLKéh-QAdDF-HAZELTéw. TA

PFORTAW. TLL

SHRFEVFPNRT s LA

40, x 1380,

o
i

e e RSB S H R e 13

NEMAND . FOR CRIME LAB EXAMINERS

IN S
AASE
EST FST.
ND. LAR
POLICE CASFS
1025, 3075.
1011, 2033,
1005, 3015,
980, 2940.
9774 2931,
961. 282,
920. 2760,
913. 2739,
917 2735,
910. 2730,
96, 2777
LYLR 2634,
BSR. 2576
REA, 2574,
792, 23764
79, 2307,
754, 2267,
751, 2753,
7314 2193,
721, 2163
710. 2131,
709, 2127,
705, 2115.
AGR, 2004
659, N74.
A&y T2 1829
729, 1RRT..
AP, 1RAG,
60N, 1R00.
599, 17974
LI 1763
5AS, 1605,
S44s - 16728
539, 1617,
505, 1515,
498, 1494,
E 4RR, 16hbe
Th. 14774
%
I SR VSN
~aa1&“ 1383,

A
\
454, \t 1367,

\§
L
~

=

NO. EXAMINERS
gY CASELOAD

1.0W

25.
26,
25,
244

‘21.
21
P2
P2e
22.

22,
22,
21e
a1,
Ple
19,
1R,
18.
1R,
1R
17,
17,
17.
17
16.

160

15,

MED

12.
17,

10.

6o
6
He
6o

Se

HIGH

6
64
6o
6e
A,
fe
6.
Se
Se
. Se
Se
Se
Se
Se
S.

Se

ke
4,
4,
4,
4
R
1.

3

CuM
NGO .
POLICE
155771,
156782,
157787,
158767,
159744,
160705,
161625,
162538,
163460,
164360,
165269
166147,
167005,
167267,
16B6G5.
169424
170178,
170929,
171660,
172781,
173092,
173801,
174506,
175174,
175837,
176475,
177104,
177727,
178327,
178926,
179507
180077,
180616,
1R1155.
1R1660.
182158,
182646,
183120,
183591
JR4052.
184512
1R4GhA.

TANDARD METROPNLITAN STATISTICAL ARFAS
h ON A YIELD OF THREE CASES PFR OFFTCER

CUM
LABR
CASES
467313,
470346,
473361,
476301,
479232,
4R2115.
4R4BTS.
4AT61 4.
490350,
493080,
495A07.
498441,
501015,
5035A9,
SNS96% .
50RPT2.
510534,
517787,
514980,
517143
519276,
521403,
523518,
575522,
52749h.
529475,
531112,
533)A1.
524981
v53677ﬂ.
578521,
540216
541848.
543465
S449R0.

546474,

5479384

5487360,

550773

5521564

553536

wrf

¥

Figure 1-3 (Continued)

554A9R,

CUM, EYAMTNFRS
AY CASFLNAD

LOW

3739,
3763,
3787,
3810,
ELET
1Rs7,
4879,
1901,
1923,
1945,
1946,
1988,
4L4NADR.
4079,
4nG8.
40AA.
40RG.
&107.
4170,
4197
4154
aT7is
41RR,
4Pnb.
4270,
4735,
4250,
4765,
4PRO
4794,
4308,
4372,
4135,
4348,
4360,
49774
4384,
4395,
4hob.
4617,
L4PR.

4479

MFD

1R69.
1881,
1R83,
1905,
1917,
1928.
193¢,
1950,
1961
19724
1983,
1994,
2004,
P0l4.
PNPb4a
7033,
2042,
2NS1.
P0AN.
2069,
2n77.
PNRA,
2094,
2107,
2110,

?11R.

2175,

71134
2140,
2147.
P154,
2161,
2167.
2174,
2180,
?]Rﬁo
2192,
2197.
2203,
?709€
2714
2270

HIGH

ans,
ou1,
947,
953,
958,
964,
atn.
975,
91
9R%.
9372,
997,
11n2.
1307,
1017,
10174
1021,
1026,
1030,
1034,
1019,
1047,
1047,
1051,
1085,
1089,
1067,
1066
1070,
1074,
1077,
10R0.
1084,
1087.
1090,
1093.
1096.
1099,
11074
1104,
1107,

1110,

JUNF 1670 Eg

ciiM, PERCFNT
TMDEX
pnP, CRIMF POL,

43,3 AP.b B0LT
41,8 62,7 9.1
44,1 A0 Slet
4445 6344 5167
44,8 636 5740
4542 hl4a) SP3
45,5 AhLB B2.6
45,9 AS5.0 52.9
44,3 HS.4 832
46,7 6hsl 519
4h R AALT R1;R
G741 RReH Bbe
a7:3 £649 Sbeb
4747 6747 SGeT
4B.N 6Te6 569
4R, ARLN K52
48,7 BR.L 55 &
49,0 ARE SE.T
49.73 A9eN 559
49,6 H9:3 6.2
49,8 H9.4 BhG
SH.? 69.8 S5A.49
S04 Thel 568
SNe7 TNuts 571
510 7046 57.3
51.7 TN.9 B7.5
5} .4 Tlel S7a7
51,7 T1.6 G579
§1.9 71.5 SA.1
52,7 71,8 5843
2.7 7240 GR.S
GP.5 TP.4 BRLT

GP,7 77.6 5R.B

57,9 77.7 59.0

59,1 77.9 59,2
§1.1v71.1 59,3
5345 T1s7 595
B1.A T35 59.6

53,8 T73.5 G9.R8

Sayh Tleh 6NLO

G442 7347 ANLY

R4,3 T9 607

DAY

41
u
a5
46
N
4R
49
50
51
52
53
54
55
56
87
58
50
an
Al
A2
63
[
fs

hA

a8
£9
]

7

71
74
75
78
77
73
79
an
Cm
a?

R7

’

E=

X
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FI PASn, TFY
MART(Fe AA

LITTLF RACK<MNOTH [ TTTLF ék. AR
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STOCKTNN. A IF
SONTH ncmn; NN
RTIMAHAUTNOMG b yY.-PA
RF MIMONT=PORT ARTHIID, TFX
OF ANTHG. DA

COLHURTA. S,0,.
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CAPTRNIG e RA-ALA

;uvr, 54

HIMT mACH e Wy VA, =KY~NHTO
ATIAMTTC CTTY, 9, ),

FAAUSYTLF o THRe=KY

QT rtiTAM e PA
rnoi ﬁAymr. TN
CACYFOLY Y T)
DF& MNINFSY TOWA
AMJGUSTA. RE, =G, 0,
MEWONRT UFKG=HAMPTNM . VA
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PEMSACOL Ae Fl 8 i

RONCKTIMe  MAGS

FST

NA,

POLTCE
YL
443,
434,

410,

w7,
184,
aPe,
178,
177,

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 number of

sworn police officers in jurisdiction of the laboratory under that strategy
times the CPO value. The third column depicts the mumber 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 the fourth column are based on

a fixed cost at $20,000 per examiner per year and were determined as follows:

$12,500

Salary

2,500 Salary related expenses (retirement, medical,
vacation, sick ‘leave, FICA, etc.)

5,000 Other (equipment replacement and maintenance,
travel for court testimony and professional
meetings, technical and administrative support
share)

$20,000

The fifth column of Figure 1-1- reflects a variable cost per examiner
assumlng certain efficiencies of the larger laboratory operations. (Due to
more efficient use of equipment and personnel time as in batch processing;
lower technical and administrative cost shares; ete. ) Assuming a maximum
of 5 percent greater efficiency in overall operating costs in any echelon
of laboratory size, the follow1ng plan for recognizing economies of operation

"~ wag adopted.

Cost Per Examiner

Laboratory Size

5-15 examiners $20,000
16-40 examiners 19,000 .
41-100 examiners 18,000

100+ examiners 17,000

The 5 percent level of improved eff1c1ency could not be substantiated
on the basis of available data. This figure is, however, consistent with

that observed in similar industrial operations in which increased size promotes

, greater efficiency.. The inclusion of the cost figures in this qcfgpn is
" intended to increase the basis of comparison of each of the location strategies
and should be considered for their relative order of magnitude only. '
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Column 7 in Figure 1-1 again reflects the mmber 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 in 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
Jjurisdiction laboratories are 250, 250, and 125, respectively.

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

Strategy I. The yield of cases to the national laboratory is
based on the discussion of crime laboratory demand presented in Section IV.
In this and subsequent strategies, the number of sworn police personnel in
the United States is taken to be 307,000 including city police officers,
county sheriffs, state marshals, police, and state highway patrol. A CPO
value of 0.1 ig used to yield 30,700 cases per year to the national laboratory.

. , Strategy II. The cases to the nine reglonal 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 parbtitioned the United States
into nine distinct and exhaustive areas. Again, with a 0.1 C¢PO, 30,700
cases are sent to the national laboratory.

Strategy III. The 30 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 many cases reach the 50 state laboratories as did the nine regional
laboratories under Strategy II. The national laboratory CPO remains 0.1.

- Strategy IV. This is the first of the "hybrid" locational strate-
gies (e.g., the first to consider the effects of splitting the allocation of

"ecases to laboratory to three echelons of laboratory service), In this strat-
egy, the cases to the 860 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 1-2
indicates that )elow this level the required number of examiners drops below
the‘recommended minimm as discussed in Section III. The cumulative number

of pollce served by the 60 city laboratories is determlned from Flgure 1-2.
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a.

ratory at a CPO of 0.1.
" is then the sum of the allocatlon to one natlonal nine regional, and 60
Ccity laboratorles

~ to be 579,057 cases.

‘described above are summarized in Flgure 1-1.

B P

to be 111,691 so that a 3.0 CPO would yield 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) CFO.
In addition, all of the nation's police are assigned to the national labo-
The total yeild of cases to any crime laboratory

Strategy V. This strategy is similar to the preceéeding one in
that cases are first allocated to the 60 cities using the 3.0 CPO but the
remaining police officers are assigned to 50 state laboratories and the
national laboratory. The resulting difference in "cases to laboratory" may
be notad 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 laboratories that can be strucuured without violating the five examiners
per laboratory requirement for 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
Under this strategy, the remaining portion of the
nation's police are assigned to regional laboratories at. the 0.5 CPO rate.
The national laboratory again is considered at the 0.1 CFO value.

Strategy VII. This sﬁrategy is identical to that jﬁst described
except that the police not covered by the 104 SMSA 1aboratGVies 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
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 ‘mumber of cases to the laboratories with resulting increase in cost.

(2) The number of examiners required in any but the s1mplest of
strategles -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 analyze 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 IT in particular).

While the analysis summary 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 IT of the cost/effectiveness analysis
of proposed location strategies was conducted.

Analysis, Phase IT

This phase of the cost/effectiveness analysis measures each

location strategy against a goal of three cases per offiter 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 which 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. i

A gimilar index was defined for comparing strategy costs with the: i
costs associated with some upper bound figure or maximum expenditure for
criminalistics services to the entire nation. 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 start-up cost per laboratory, some $80 million :
would be needed for start-up costs only. In addition, 1f the 307,000 police
officers generated 921,000 cases to the laboratory (3.0 CFO), then 3,690
examiners would be required at the medium caseload level. Each of these ‘
examiners costs $20,000 per year so that another $73.8 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. ‘

