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FOREWORD

Per1od1ca11y, it 1is necessary to p]ace prof1c1ency testing programs
in the proper perspective with all other laboratory activities

" that attempt to maintain or enhance the quality of services provided.
Proficiency testing is not a panacea for all possible laboratory
problems; it cannot solve problems directly traceable to inadequate
facilities, nor to those associated with budgetary shortcomings.

In fact, proficiency testing is not the only so called, quality
assurance program available. Any special effort to develop or
maintain quality in laboratory performance is properly called a
quality assurance program. Education and in-service training programs
fit the description, as do a myriad of quality control measures

such as periodic calibrations of instruments and programed checks
made on reagents. No individual quality assurance program can

be said to be more 1mportan* than another. All are needed and serve
a spec1a1 purpose.

Thus,'prof1c1ency testing fulfills a particular need, that of
providing an external (independent) evaluation of laboratory
performance.  Most internal quality controil programs use a structured
set of reference materials of publicly known specifications to openiy
check particular types of examination in a laboratory. Proficiency
testing, on the other hand, uses a battery of varied test samples

of known but unpublicized specifications to test laboratories as
entities, specific teams within the 1aborator1es or individuals
w1th1n the 1aborator1es

This proficiency testing program was not conce1ved primarily as a

means to assess the state-of-the-art, nor was it necessarily viewed i
asan ongoing program. Rather, the principal purpose of this endeavor
was to determine the feasibility of proficiency testing as a toel to
uncover potential problem areas in laboratory performance. It was a
research project concerned with how to design a testing program that
could be implemented by the profession as a continuing, self-sustaining
program. However, as a result of the research performed, it was anti-
ctpated that knowledge could be gained relative to the general strengthsi:
and weaknesses of the laboratories with a view toward supporting longer
range efforts of research and action programs.

v\«//’\
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 three test samples, for example, was 90%, 78% and 81% respectively.

EXECUTIVE SUMMARY

This final report is the culmination of a three-year research
effort to design a crime laboratory proficiency testing program
encompassing the entire United States. Because the profession
acknowledged the existence of wide variations in criminalistics
laboratory performance throughout the nation, and because no national
program to test the analytical accuracies and proficiencies of crime
laboratories existed prior to 1974, the primary objectives of this
research project centered on determining how to prepare and distribute
specific samples, how to analyze laboratory results and how to report
those results in a meaningful manner. The purpose of the project
was to see if such a proficiency testing system was even feasible, to
try to achieve maximum participation of all crime laboratories in the
country and to gradually undertake a.nationwide state-of-the-art

 ‘assessmant of crime Taboratories. The stated objectives of the

research addressed the following topics:

& Determine the feasibility of preparation and distribution
of different classes of physical evidence for nationwide
distribution; ; o '

¢ Assess the accuracy of criminalistics laboratories in the
processing of selected samples of physical evidence;

® Conduct statistical studies of the tests administered;

¢ Establish the basis for the design of education and self-
improvement programs which will assist the criminalistics
profession in the attainment of higher levels of proficiency.

Because this constituted a pilot study utilizing untried manufac-

~ turing and sample distribution techniques, untested questionnaires and

completely new methods for analyzing responses from the crime labora-

~torijes, the Law Enforcement Assistance Administratioh and the Forensic

Sciences Foundation assured all participu ing laboratories that they
would remain anonymous and that all research and statistical.data
would be considered confidential.  Most crime Taboratories in the
country elected to participate in the program since the primary thrust
of the project was to benefit the laboratories by giving them insight
into their own proficiencies and shortcomings, allowing them to '
compare and contrast their procedures and capabilities with other
laboratories around the country. Indeed, the program was launched with
an unprecedented participation rate. Participation for the initial

{

Unlike other clinical and commercial testing laboratories, crime

Taboratories are frequently required to examine micro-quantities of

physical materials which are contaminated. These materials, which are
gathered from the victims and scenes of criines, constitute serious

“problems for such a proficiency testing program, since virtually

identical samples had to be manufactured and mailed to more than 200

“laboratories around the country. With guidance from a Project .

Advisory Committee composed of eight nationally recognized crime

‘laboratory directors and academicians, the following types of samples
were manufactured, packaged and distributed: controlled substances,

blood, *paint, glass, hair, fibers, firearms, physiological fluids

(semen;, sa1iva),,que$tjoned documents, wood, arson accelerants, soils

- R
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and metals. Each physical evidence category presentéd a new set
of problems to the staff and advisory committee, for never before
had efforts been made to construct so many homogeneous samples.

‘Although numerous prob]ems were encountered in the course of
the project, valuable lessons were learned and documented in the
areas of sample selection, packaging and mailing. Various data
gathering instruments were tested and evaluated for the purpcse of
receiving and analyzing the responses of the laboratories. Also, the
individual sample types posed unique problems, necessitating constant
monitoring and revision of data collection instruments. One of the
primary adjustments made to suit the characteristics of each physical
evidence type was the use of open-ended questions on the data sheets.
As-a result, the approach used in the analysis of the data was more
akin to the grading of an essay where the grader can assign full,
partial or no credit to the essay depending upon how thoroughly the
writer treated his subject. As a result, the data could not be
subjected to classical forms of stat1st1ca1 analysis. ,

Many of the tests also called for laboratories to attempt to
"individualize" the physical materials, that is, to conclude if two
or more items (glass fragments, for example) shared a common origin
or source. The criteria by which an examiner may offer an opinion
of commori origin or individuality is -a continually evolving concept
which takes on different meaninygs to different laboratories across
the country, depending upon their level of expertise and ava11ab111ty
of soph1st1cated instrumentation.

The findings of this study range from the specific (e.g., paint
testing) to the general, where the same type of error surfaced in
more than one evidence category. In addition to classifying the
responses for each test sample on a correct/incorrect basis as the
project proceeded, an effort was made to develop criteria which could
be applied to all categories at the close of the project. The

"unacceptable proficiencies" and criteria utilized to place responses
in such a category are summarized in Chapter IV, Findings. The reader
is cautioned to view such data with care, for the research design of
the project did noet concentrate on assur1ng prec1s1on or accuracy of
the data collection. The most obvious clue to this is that some of

‘the evidence types were only submitted to the laboratories for one

~ evaluation, and no type was submitted for more than three. The

determination of prec1s1on and accuracy, by their very definitions in

a scientific sense, requires multiple testings--reproducibility and

the ability to derive an average are requisite, and none of the sample
tests was similar enough that such criteria could be judged.

A number of general findings were formed at the conclusion of
the project, among them: «

¢ Voluntary, anonymous proficiency testing is both feasible
and necessary as indicated by the consistently high partici-
pation rates throughout the course of the prOJect and the
ability of such testing to 1dent1fy areas in need of improve-
ment. :



® There is a need for continuous, ongo1ng proficiency
testing to provide a means to monitor efforts to
upgrade and maintain high. quality cr1m1naixst1cs
services;

e A wide range of proficiency levels among the
nation's laboratories exists; . with several

- evidence types posing serious difficulties for
the 1aborator1es, ,

8 The maJorlty of labaratories queried lack the
- financial resources to participate in the
proficiency test1ng prodgramon a subscr1pt1on
(fee) basis. _

In response to these findings, the Forensic Sciences Foundation

and the Project Advisory Committee have formulated several recommen-

dations, including:

e A nationwide'program of continuous proficiency -
“testing of crime laboratories should be established
and administered by a peer group;

@ Future proficiency testing programs should contain
provisions to render technical assistance to
the laboratories which desire and request such
help;

® A series of regional workshops to address education
and training needs corresponding to deficient areas
as identified in this project shou1d be developed
1nmed1ate.y,

e  Law enforcement agencies at all levels of government
must. recognize that the problems identified in the
research findings are symptomatic of inadequate budgets,
and hoth physical and human resources and should a110caegﬁa,
the necessary funds to correct such deficiencies.

Pithough more intangible than the previously stated findinQS;
~ this proficiency test1ng project has been an "eye opener" to maty
laboratories, causing some directors to re-examine their tests
and procedures in selected physical evidence examination areas.

Many laboratory directors have stated flatly that proficiency testing

has been the most successful program ever funded on a national basis-
for it allowed them to compare themselves with other crime labora-
- tories and was the stimulus to initiate programs for improvement
which now are yielding very tangible benefits to the justice system.
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Many of the findings of this report?are neither new nor unexpected_

to anyone who has kept abreast of the Titerature emanating from the
- evaluations and task-force reports addressing crime Taboratories. Some

of the difficulties exper1enced by the laboratories could .only be
expected as all of the previous reports which have addressed this issue
have inferred the 1ikelihood of such findings. Many laboratorias are
not demonstrating optimal proficiencies because it is circumstantially

~impossible for them to do so. The causal relationships between

budgetary and operational problems and the degree of laboratory
proficiency are complex, yet limited budgets, pocr or nonexistent
education and training programs, high backlog of cases, insufficient
numbers of scientific personnel and overcrowded facilities with outdated
equipment may adversely affect the proficiency of a laboratory. This
report documents that crime 1ab0rator1es have been and are still in need

The proficiency testing program-has been controversial in that many
laboratory directors wondered whether the research findings would con-
structively or destructively affect the laboratories. To deliberately
documént the shortcomings of the crime laboratory operations and then
walk away from them would be completely destructive and senseless.
However, based on previous experiences where needed aid has been refused,
many of the directors feared this. In the best interest of both the
crime laboratory as well as equitable criminal justice, the proficiency
testing program was ultimately supported by the laboratory directors
with the optimistic hope that the results would compel a change for the
better. Indeed, the findings of the proficiency testing project should
be the last straw in bringing whatever aid is necessary to the crime
laboratories. The laboratories acknowledge that they are helpless
without the support of the federal, state and municipal governments,

and it is to them that the crime laboratories must turn for aid in
taking remedial measures and securing adequate resources for improved
Taboratory operations.

Aside from greater resource allocations. to the laboratories at the
Tocal level, the most pressing needs of the crime laboratories fall

“into the areas of qua11f cations and possible certification of personnel,

accreditation of crime laboratories, accreditation of forensic science
degree programs, regional workshops to upgrade the tra1n1ng of current
laboratory -personnel, research for improved techniques in the analysis
of the various physical evidence types, and, of course, a means for
continued proficiency testing. The cr1m1na11st1cs commun1ty

- has already addressed many of these needs and has developed several

others into conlept papers or grant proposals for federal support.

As a final note, the prof1c1enqy test1ng research progect has
shown that crime laboratories can be extremely proficient. Many of
the laboratories around the country displayed excellence in the

~examination and analysis of virtually all the categor1es of physical

evidence submitted by the project staff. This is, without a doubt,
a great tribute to those Taboratories, as we]] as to their support1ng

'aqenc1es and Tocal government.
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CHAPTER T
PROJECT BACKGROUND

INTRODUCTION

It can be said of the Laboratory Proficiency Testlng Research Program

that it is "**an idea whose time has come."! The history of profi-
ciency testing in the field of criminalistics when coupled with the
results of th1s specific program bear out the va11d1ty of that

statement.

This report covers the tasks performed under tw0'LEAA,grants given to
the Forensic Sciences Foundation, Inc.: “Laboratory Proficiency
Testing", Nr. 74-NI-99-0048 (covering the period July 1974 to April
1976) and the continuation grant, "Laboratory Proficiency Testing -
Research Project", Nr. 76-NI-99-0091 (for the period April 1976 to

May 1977). : : : 5 ' BRI

OTHER PROFICIENCY TESTING.PROGRAMS

Prior to the initiation ofthis program no broad spectrum, nationwide -
proficiency testing program for criminalistics Taboratories had been /
attempted. In the late 1950's and cont1nu1ng through the late 19560's
the Criminalistics Section of the American Acad@my of Forensic Sc1ences
conducted a prof1c1ency test that was national “in coverage but:
sporadic and limited in scope. They could best be described as
exploratory or feasibility studies of the need for such a program.
The conclusion reached was that there was an urgent need for :
deve]op1ng a program such as the one 1mp1emented in this LEAA prOJect

In the past, and in many cases today, ‘a number of 1nd1v1dua1 1abora-

- tories have been and are conducting self-testing systems. In addition,

some states have established Timited monitoring activities in this
field. Some regional efforts have been made, and some specific

test1ng has been or is being conducted by various government and prlvate
agencies, Exampies of the latter include: U.S. Department of Trans-
portation - Blood/Alcohol Testing; Drug Enforcement Administration =i

- Internal Proficiency Testing; National Bureau of Standards; Clinical

Laboratory Proficiency Testing for the Center for Disease Control in =

fse]ected areas of Clipnical Chem1stry, Hematology and M1crob1o1ogy,

1“Greater than the tread of mighty armies. is an 1dea whose t1me has :
come." V1ctor Hugo, Historie d‘un Cr1me 1852. IR




A'C011ege of American Pathology in Hosp1ta]s and Clinical Patho1ogy

Laboratories.

A1l of these efforts have made significant~conth?ﬁutions to the
study of laboratory problems and their solution. However, none
of these programs has provided a mechanism by which comparisons in

" the ‘variations of laboratory performances can be made...to the
~end that all Taboratories can be assisted in the upgrading of

their service.

CATALYST FOR THIS PROJECT

In 1974 the proper catalyst for 2 aational, continuing proficiency
testing program was found. In early 1974, LEAA indicated an interest
in funding a meaningful research program in the field of criminal-
istics and, almost concurrently, at the 1974 Annual Meeting of the
American Academy of Forensic Sciences, the Criminalistics Section

" held discussions to find a means for assessing the performance

and quality of services of the crime laboratories throughout the
Un1ted States v

At that meeting it was acknowledged that, because the nation's
laboratories had developed independently,a wide variety of techniques
and instrumentation had also been developed...resulting in a wide
varjation in the quantity and quality of services provided. What
was not known was: specifica]]y; how well the nation‘'e laboratories
were performing in particular types of examinations, what their

true capabilities were, which methods were being employed for the

examination of phys1ca1 evidence, and a multitude of other related

matters. -In short, the profession acknowledged that the state-of-
the-art of,crimina]isticsv]aboratories was unknown. That common
concern was shared by LEAA's National Institute of Law Enforcement

.- and Criminal Justice, thus giving r1se to the research which is the

subJect of this report

= PROFtSSION MISGIVINGS

at A
i \\\_,r/
S

]7

It wou]dﬂbe less than cand1d to imply that all 1aborator1es or

cr1m1na(ﬂsts in the field endorsed the concept of a nationwide.

prof1“1ency test1ng program. Skept1c1sm centered on four points.

The first was the traditional concern that 1ndependence of operation
(a characteristic of autonomy) would be seriously eroded by allowing



outs1de access to 1nd1v1dua1 1aboratory operations. Th1s quest1or

- was resolved by showing the laboratories that the tesuﬁng

mechanics precluded any direct involvement in the opprat1ons of °

any spec1f1c laboratory. Rather, because the project was a research
effort in "how to run proficiency ftesting", its impact would be on
the profession as a whole...a generic approach to the problems of
the profession. '

The seCond area was the issue of standardization. Some individuals
felt that proficiency testing could lead to requirements that

«.certain instruments and methods be used to ana1yze the materials

submitted to the crime laboratory.

The third area of concern,re]ated to the profession's direct involve-

- ment in the design and administration of the tests. It was agreed

by the leaders in the field that few, if any, laboratories would
participate in even a pilot proficiency program unless convinced that
the profession itself would have a strong hand in designing and
guiding the project. The creation of a Project Advisory Committee
{comprised of eight prominent criminalists in the field) and their .
assignment to specific project planning, design and operational
responsibilities proved to be a satisfactory solution to this problem.

The last major area of concern...confidentiality of data and total
zaonymity of laboratories.,.proved to be the most difficult to °
resoive. The equat1on in need of ‘solution was:

A - Guaranteed Confidentiality of Data
Voluntary participation = Plus
‘ Anonymity of Laboratories

The official documents and files on this project attest to the
continued, intense concern over this matter, to include: the

Initial Concept Paper; the Grant Proposal; the Official Grant Award,
Correspondence with individual laboratories; Speeches; Proaect Reports;

~and Proaecf Advisory Committee Meeting M1nutes.

Twe safeguards were utilized to guarantee confidentiality and
anonymity. The Foundation established temporary, internal adminis-

‘trative procedures to severelylimit access to selected files. In
~effect, only one individual had the means=%to 1ink a laboratory name

with a test result...and that 1inkage was only established to ensure -
that the specific reports were credited to the right laboratories.
The second safeguard was generated by LEAA The Grant Award con-
ta1ned the fo]]ow1ng statements: L SR



“SPECIAL CONDITIONS"?2

@ "The Forensic Sciences Foundation shall advise respondents
that information is being collected for research and
statistical purposes only. Such information will not be
revealed or used for any other purpose. Information

~furnished by any person or agency and identifiable to any
specific person or laboratory will not be revealed or used
for any purpose other than the research and statistical
purposes for which it was obtained.

® Any'questionnaires prepared for completion by study
subjects shall include the following notation:

"Information on this questionnaire ‘s
being collected by the Forensic Sciences
Foundation in connection with a grant
from LEAA. The information has not

been requested by. ind is not intended
for the use of LEAA.'"

The first grant was approved by LEAA in July 1974 under the
title, "Laboratory Prof1c1ency Testing", #74-NI-99-0048. It was
renewed for one year in April 1976 as the "Laboratory Prof1c1ency
Testing Research Project", #76-NI~99-0091.

SPECIFIC OBJECTIVES - INITIAL GRANT

Three factors exerc1sed considerable influence on the decision as
to what would be the obJect1ves for the 1n1t1a] grant:
e the wide var1ety of samples that would be required

@ the voluntary nature of the participation

2Paragraphs 8 & 10, "Statement of Spec1a1 Conditions", 74NI-99-0048
4/15/74 and Paragraphs 1&2, "Statement of Special Conditions",
76NI-99-0091, 3/30/76.
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e the absence of any specific base of know]edge for a
progect of this magnitude.

Experts in the field of clinical laboratory prof1c1ency testing
cautioned that the samp1es should be limited to a very narrow sub- -
class of one generic type of evidenceé...such as blood. They
reasoned that it had taken them a number of years to develop their

‘manufacturing and test1nn techn1ques We could expect no less a
\ prob]em .

These same experts also. felt that the unqualified voluntary nature
of the program would create many problems. It was felt that

large numbers of Tlaboratories might not participate if it were

not requ1red that they do so.

Finally, it was acknowledged that progress would be slow and

sometimes painful because the concept was new and without any true
base of past experience or data.

Accordingly, the following specific objectives were established
for the initial grant.

OBJECTIVES=~FIRST GRANT

@ Through the use of yoluntary, anonymoué proficiency testing,
- assess the analytical accuracy of criminalistic laboratories
in the processing of selected physical evidence.

@ Make statistical studies of laboratory proficiency in the
processing of open prof1c1ency test samples and of the
accuracy and precision of the var10u< analytical methods
used.

@ Establish the basis for the design of Educational Programs,
in the area of analytic methods, which will assist the
criminalistics profession in the atta1nment of h1gher 1eve1s
of proficiency.

SPECIFIC OBJECTIVES - SECOND GRANT (EXTENSION)

- Based on the‘experience,gainéd,in the first tWo'years of ‘operation

of the proficiency program, it was evident that the grant language
should -emphasize the research nature of the project. In a sense,
the earlier warning of experts in proficiency testing were right.



It was very d1ff1cu1t to design samples and testing procedurcs for a
wide variety of samples. Where those experts were wrong was in their
belief that it could not be done.

Thus, the Second Grant proposal included the following ianguage:
"It was and will continue to be a research study
of how to prepare and distribute specific samples;
how to analyze ]aboratory results; and how to
report those results in a meaningful manner "3
The objectives for the second grantweremodified to ref]ect this
more pragmatic view of the research being accomplished.

OBJECTIVES--SECOND GRANT

e Determine the feasibility of preparation and distribution
of different classes of physical evidence for nationwide
testing.

o Assess the accuracy of criminalistic laboratories in the
processing of selected samples of physical evidence.

® Conduct statistical studies of the tests administered.

@ Establish the basis for the design of educational and
self-improvement programs which will assist the criminal-
istics profession in the attainment of higher levels of
proficiency.

ULTIMATE PROJECT GOAL

Beginning with the earliest discussions, it was accepted that the
long range goal of the LEAA Grant was to design a voluntary pro-
ficiency testing program that would eventually be a continuing
program through paid laboratory subscriptions. LEAA would support
~ the "how to" research necessary to develop such a program. A key
to the attainment of this goal was the requirement to introduce
as many different types of samples into the system as possible,
yet still allow some repet1t1on of tests so as to prov1de data on
short term improvements in performance.

In a]l, 21 samples were tested, leaving many types of physical
evidence still to be researched but still providing a base of
knowledge for the initiation of a self—supporting program.

3First Paragraph Parﬁ' v, Program Narratvve, “Project Plan Summary,
Application for Federa] Ass1s*ance, January 27 1976
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PARTICIPATING LABORATORIES

- As noted earlier in this section, coacern was exhibited by many
experts that very few 1aboratgx1gs would voluntarily participate
in the program. Estimates of the expected part1c1pat1on rate

~varied from a pessimistic low of 25 Taboratories to a high of
50 to 60 laboratories.  Assuming that a program of quality would
be developed, professionals in the field agreed that sustained
participation could he expected from approximately 30-40 agencies

with sporadic participation from a few Timited service laboratories,

The actual participation rate and results will be discussed in
subsequent sections of this report but for purposes of this

portion of the report suffice it to say that participation exceeded
all expectations. Approximately 240 laboratories were carried on
the project rolls during the period 1974-1977. The highest
participation was 205 (drugs) and the lowest 65 (wood examination).
Fourteen of the 21 tests drew data responses from more than 100
laboratories; the participation average was approximately 118
laboratories per test. A roster of laboratories that participated
in any or all tests is included in Appendix A of this report.

In terms of jurisdiction, 2% cof the part1c1pants were Federal
laboratories, 57% were State or Regional Laboratories, 40% were
Tocal and the remaining 1% were private or Canadian government
laboratories.

By far, the largest number of laboratories (66%) employed from

1 to 9 c¢riminalists, 23% employed from 10 to-19 criminalists

- and the remaining 1% of the 240 1aborator1es each had staffs of
more than 20 cr1m1na11sts

11



 CHAPTER IT
METHODS

- INTRODUCTION

The success of a research project is dependent upon the mechanism used

to-accomplish the statzd goals or objectives of that project. These
: mechanisms are generally referred to as methods and this chapter

explains how the various operaticns within this project were designed,
implemented and evaluated. It is essential to have an understanding
of the specific methods used in the course of this project because

the results must be Jjudged 1in the‘context of the nature of the testing.
This chapter illustrates the complex relationship between a given

question and the steps to be taken to gather the information which
constitutes an answer to that question.

The material presented in this chapter is in the following format:

@ ORGANIZATION |

¢ TEST DESIGN

o TEST EXECUTION

@  TEST STATISTICS

e  TEST EVALUATION

¢  PROJECT EVALUATION |
In as much as this research was conducted over a three year period
under two grants from NILECJ (#74NI-99-0048 and #76-NI-99-0091)
the methods described herein will be those employed in the latter

grant (#76-NI-99-0091). In instances where there are substantial
differences in the operations of the two grants, those variations

“will be noted. Overall the two projects were conducted in the same

general manner. Several of the differences are apparent in the

latter project as a result of information learned by experience, i.e.,
a particular mode of operation proved to be unsuccessful or cumber-
some in accomplishing its stated task, therefore it was modified

to better carry out its purpose. The overall result of these changes
‘was a more “"streamlined" efficient operation. Those procedures

which did not work at-all or did not work well were replaced w1th :

‘procedures »h1ch did in fact, work.

~The flow charts which follow in Figures 1, 2 and 3 are those‘Which ,

represent the operat1ona1 steps in Progect #76-N1-99-0091.
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ORGANIZATION

Figure 4

Project
‘Advisory
Committee

[

Technical Support Project Staff Participating

Collaborative — Forensic Sciences Labor%§9r1es
Testing Services, Inc. Foundation

- oriented 'proficiency testing, it was necessary to gain the coopera

Figure 4 illustrates the basic organization of the Project.

From its inception, the concept of conducting a nationwide program
in the criminalistics profession required the active participation
of members of that profession. Since the areas being investigated
did not iend themselves to the more traditional, clinically

tion of individuals who were thoroughly familiar with the function

~ and operation of the crime Taboratory. Based on the need for this

caliber of expertise, the Project Advisory Committee was formed.

The need for supporting technical services was recognized and

the capabilities of the Law Enforcement Standards Laboratory of

the National Bureau of Standards (NBS), U.S. Department of Commerce
were tapped. During the course of the project, the technicai services
requirements were reassessed and, with the concurrence of NBS, the
operation transferred to Collaborative Testing Services, Inc. of
Vienna, Virginia.

Project AdVisonx}Committee (PAC)

The Project Advisory Committee held the responsibiiity for the overall
project guidance and evaluation. It was composed 9f~e1ght prom1nent_
members of the criminalistics profession, each having extensive

_criminalistic laboratory management and academic experience.

. f‘l
)
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The members of the committee were:

- d.
J.
R.
A.

F. Anderson, BS
D. Chastain, BA
H. Fox, BS
Longhetti, BA

C. A. McInerney (deceased)

A.
‘J‘,

H. Principe, BS

1. Thornton, D. Crim.

E. Whittaker, BS

The responsibilities assigned to the PAC covered the execution of

various tasks toward the comp]et1on of the project according to the
stated goals. They included:

Establishing the overall goals which a project of this nature
seeks to meet

Insuring a high percentage of participation

Establishing wh1ch categories of physical evidence are
suitable for testing .

Defining the test parameters to include:

Test objectives

Laboratory capabilities
Plausible scenarios

Number of samples per scenario
Candidate questions

Establishing the Sample parameters to include:

Replication capabilities
Physical properties
- Packaging and mailing requirements
Manufacture availability
Cost/time factors

18



e Assigning of manufacture responsibility -

¢ Design of test questions |

® Referee lTaboratory selection

¢ Sample manufacture and preparafion,

o Written for each sample specification

e Evaluation of test sample reports

® Analysis‘of:col]ectedfdata‘for supplementary findings

® Provide peer group liaison with the professiona1~community

Technic31'5upport

Technical support to this project was previded by Collaborative
Testing Services, Inc. (CTS) of Vienna, Virginia. The services
provided included: :

@ Participation in planning meetings.

® Lending technical expertise to the PAC to assist in the
design of specific test questions.

e Data reduction of returned results.
e Preparation of statistical presentation of returned rasults.

Additional services, such as maintenance of mailing lists and genera-
tion of computer-labels were also provided by CTS.

As briefly noted earlier, at the outset of this project in July 1974,
the activities cited above were performed by the National Bureau of
Standards under an agreement with LEAA. Staff support was supplied to
them. by personnel of the Collaborative Testing Services, Inc. s (CTS)
under contract to NBS. '

By mutual agreement with LEAA, NBS and the Foundation, the National
Bureau of Standards d1scont1nued involvement in the program after
December 31, 1975. From that time to the conclusion of the second
grant, technical support was accomp11shed by direct subcontract of
CTS to the Foundation. .

19



Forensic Sciences Foundation, liic.

“The Forensic Sciences Foundation, Inc. acting in the capacity of
Project Staff wias responsible for the execution and administration

of the project to include the activities of the PAC, the Participating
Laboratories and the technical suppoirt provided by Collaborative
Testing Services, Inc. under subcontract to the Foundation.

Participatine Laboratories

In the fall of 1974, invitations were extended to all criminalistics
laboratories in the U.S. to participate in this Proficiency Testing
Project. The names and locations of these laboratories were compiled
from. existing sources and listings. Those sources included the
National Institute of Law Enforcment and Criminal Justice (NILECJ),
Federal Bureau of Identification (FBI), Crime Laboratory Information
System (CLIS), Drug Enforcement Administration (DEA), and American
Society of Crime Laboratory Directors (ASCLD). Once compiled, letters
and telephone calls to ver1fy information having been completed, the

~ 1ist became the working “"roster" for the project.

Participation was encouraged by assuring potential participants that
all testing would be anonymous and confidential. Presentations were
made by the Forensic Sciences Foundation by invitation at the

National Sympos1um on Crime Laboratory Development in September 1974 at
the FBI Academy, Quantico, Virginia and before the Criminalistics
Section of the American Academy of Forensic Sciences Annual Meeting

in February 1975. The Project Advisory Committee also addressed the
International Association for Identification, the Association of
Firearms and Toolmark Examiners and various regional professional
associations. These presentations explained the nature of the project
and answered questions regarding the design and administration of the
~ testing procedure.

Throughout the course of the project, the number of laboratories on

the roster was approximately 240. Additions and deletions from this

1ist were made as the information regarding staff changes and opening

and closing of facilities was forwarded to the project staff. The

- participating laboratories, located in the United States, its possessions
~and by special arrangement, Canada, were automatically included with

no undue pressure imposed upon them if they chose not to participate.

TEST DESIGN

The task of designing the test structure for this project was primarily
a responsibility of the Project Advisory Committee (PAC). . Input was
prov1ded from the technical support personne1 (CTS) pertalning to the

20



type of data generated by a spec1f1c type of quest1on and how that
-data might be best reduced, tabulated and presented. The Project
Staff provided input regarding project procedures, the feasibility

of packaging and mailing a particular sample, various packaging
difficulties which might be encountered, as well as handling the
processing of information germane to a particular sample. However,
it was the PAC who. established the test criteria, the sampie
criteria, generic categories of physical e»1dence to be used, sample
specifications, the questions that would be asked perta1n1ng to
those samples, and an eva]uatlon of the data presentation of the test
results. s

The initial meet1ng of the Proaect Adv1sory Commwttee (September

1974) addressed itself to establishing the essential criteria for
conducting this project. A testing program of this fype was new to
the criminalistics laboratories (and viewed with skepticism), there-
fore, the PAC felt that the pr1mary objective in the early stages .
was to encourage participation in what was structured as a completely
voluntary program. ‘

To meet the estab11shed goa]s, the f0110w1ng criteria were estab]1shed
for the design of the first ten samples. These same criteria subse- -
quently were declared valid for twenty-one samp]es wanufactured and
distributed during the course of this progect - These criteria were:

e Common, representative samples

"It was felt that samples should be common types of physical
eyidence routinely analyzed in the crime laboratory. While
it was recognized that not all the laboratories were "full-
service labs" in the sense that they were able to anaiyze
all forms of evidence (i.e., drugs, firearms, trace evidence,
etc.) it was felt that sample selection should be restricted
to those areas which most laboratories would be capable of
processing. As the testing progressed and became slightly = &
more sophisticated, some physical evidence categories were T

~ selected; which admittedly, were applicable to only a limited

number of Taboratory facilities equipped for that specific
type of analysis. However, these explorations of what may -
appear to be "uncommon" types of evidence were undertaken
with specific objectives in mind, various problems had pre-
sented themselves that were best answered by encompassing
these tests into the Proficiency Testing Program. Individual
tests and the rat1ona1e for their se1ect1on are d1scussed in
a ‘subsequent section. ‘

® Conductive to analysis by a wide range of testwng te~hn1ques
and procedures . , ‘

 It was recognized by the PAC as it is by the profe551on as a
_ whole, that no standard methods ex1st for conduct1ng an ana]y51s
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and for arriving at a con¢lusion regarding any evidence type.

- This necessitated designing samples that would lend them-
‘'selves to various modes of testing...that which would

accommodate the examiner who had to rely on relatively simple
methodology as-well as the examiner with the opportunity to
use sophisticated systems and instrumentation.

Available in sufficient quantity

To ensure fairness in testing, the samples selected had to

~be available in quantities sufficient for distribution to

240 laboratories. Also a vital part of this criterion was
the “quality control" of the sample...not on1y must the
quantity available be sufficient, but it needed aiso to be -
homogeneous to allow only minimai differences between
samples sent to participants.

Suitable for refereeing

Again, to ensure fairness, the samples had to be selected
from batch lots on a random basis for analysis by the -
referees. It would be impractical to design a sample
wherein each unit (for subseguent distribution) had to be
individually tested and analyzed. Tests had to be designed
50 that referee samples couid be selected randomly from
the general production of a sample, thus insuring that

the referee laboratory received a representative sample,
i.e., the same quality and quantity of material sent to all
other participants.

Straightforward samples containing no tricks‘

To encourage part1¢1pat10n at the outset of the project, ;
the PAC chose to confine the samples to relatively straight-

forward selections., Since the confidence and participation

of the laboratories was being sought, to prepare and dis-
tribute comp11cated or complex samp]es this early in the
project would have been unwise. ~As the testing progresse
the samples became more complex and sophisticated as a means
to further challenge the capabilities of the laboratories.
An attempt was made tc keep the samples realistic, but this
proved to be one of the most difficult criteria to meet.
Manufacturing procedures proved to be more complicated than

~originally thought, sample size determination was often a
problem, and the need for maintaining quality control tended

to result in "sterile" and not actua11y representative of the
actual types of evidence entering a crime lab from a crime
scene. For example, samples could not bevcontam1nated with

22
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dirt, 0il, etc., (as is often found 1in the laboratory) because
* - of the d1ff1cu1t1es in repllcat1ng such contamination, :

Generating samples of uniform size often required that
samples be larger than those usua11y submitted to the
1aboratory for ana1y51s from a crime scene.

Once the general criteria for testing were ectabT1shed

the PAC generated a “sample constituent list" {SCL) wh1ch
consisted of cand1date test sample categories which met

the established criteria. Those which did not conform

were removed and retained for future use, should the criteria
emp]oyed Ffor sample selection ever be altered or expanded
Items listed were from generic categories such as

controlled substances, firearms, glass and pa1nt etc., not
specific sample desbr1pt1ons

After the spec1f1c category for a test sample was selected,
“the Project Advisory Committee then discussed the specific

test sample design. A set of Test Parameters and Sample
Parameters was designed to structure this process. The

sample (w1th few exceptions) had to meet all of the established
parameters in each of the Test Class and Sample Class.

TEST PARAMETERS -

The following were the Test Parameters used:

¢ Test Objectives

The objectives and rationale for conducting this particular
test had to be defined. "What is ‘the sample designed to
test, what information are we looking for etc;?" ,

o Rea11st1c Laboratory C@pab111tx

The wain question asxed was, 'Does this test Tie within the
- capabilities of most laboratories or does it represent too
great or not enough of a challenge?" Also taken into account
undey this parameter was the amount of equ1pment requ1red to
" process the sample, as we11\as the amount of examiner time
~(both benih and administrative) needed to complete the test.
One must angn point out that participation in this proaect
was strictly on a vo1untary basis, and the case Joad in g
virtually all crime laboratories was well known to be near]y
~overwhelming. If a test was sent out that requ1red an in-
ordinate amount of an examiner s't1ne be taken away from his
required duties, or tied up a v1,a1 piece of 1aboratory

A



equipment so as to interfere with the routine function of that
lab, it was felt that part1c1pat1on would drop markedly from

a purely practical po1nt of view. The test design had to
adapt itself to the unique caseload problems and manpower

. shortages which are experienced by many laboratories.

Tests had to be structured so that an answer could be
arrived at in several different ways, or by using any one
or combination of different available methods. Small
Taboratories with Timited instrumentation could not be
excluded from participation because of the lack of sophis--
ticated equ1pment, they would have to be able to arrive at
a conclusion using the fac111t1es and equipment available
to them.

Plausible scenarios

Short scenarios accompan1ed most samp]es as a device to
better define the type of information requested because
the depth of the examination performed on some of the
evidence types might be dependent on defining the sample
in the context of a case type situation. One of the
instructions given to laboratories was that they should
handle the test sample evidence in a manner similar to that
used for actual case evidence submitted to that laboratory.
A sscenario served to define, to a greater extent, the
nature of the evidence. The scenarios became more
abbreviated as the laboratories became more familiar with-
the project.

The scenarios were also designed to elicit from those
taboratories with restrictive reporting practices as

much information as they were able to develop. For
examp]e a laboratory may have developed more informa-

tion in the course of testing a sample than either its
report1ng practice or state statute required. The
scenarios, however, were desinged to elicit all information
derived, not just that required by statute or operating
procedure. This situation occurred primarily in the
analysis of drugs, where, in some instances, laboratories
are required to report only the drug of highest schedule
found (either State or federal statute) or only the

first drug identified which would be necessary to file

on the charge. Other laboratories are required to fully
report all ddentified controlled substances, while still
others are required to repurt all the contr011ed substances
~and-any diluents found. Some laboratories routinely
quantify substances identified, though most do not.

¥



By providing the examiner with a scenario which requested
all information developed in the examination, it was hoped
that more extensive data could be gathered. - (See data
sheéts for Test Samples #6 and #15. ) ’ ‘

NLmber of samples per: scenar1o ;

The decision as to the number of samples wh1ch would comprise
a given test .involved judgment as to whether the test was

to be a source comparison or a substance identification.

In those tests where a comparison was being made (e.d.,

paint) the number of items to be compared had to be determined
as well as the source of each of those items. Would all

three components be the same, two the same or would all be
different? Once established, it was necessary to determine
the qualities by which the d1ffer1ng samn]es would vary from -
each other.

Candidate quest1ons

The basic test objectives came into focus with the design
of the test questions. Throughout the course of testing,
several different modes of test questions were employed.
These ranged from very broad and open ended, to fairly
specific and defined.  (See Sample- DISCUS$10n Data Sheets
©p.32.) This is another indication>that this project

was indeed a research project; that it was necessary to
experiment with different forms of documents to ¢reate

the "ideal" questioning form; questions had to be ae51qned
in light of the information being sought and the specific
 test objectives.  Input was necessary from those providing
technical support as to the adaptability of the data generated
by a specific type of questioning to reduction and tabulation,
as well as the statistical validity of that generated data.
The previous testing experience of the National Bureau of
Standards and Collaborative Testing Services personnp1 was
extremely useful in this regard. By- drawing on their
previous and on-going testing projects in areas such as
paper, color and rubber, they were able to offer suggestions
pertinent to the design ‘and structure of test quest1ons
Again, in this instance, the unique nature of the crime

Tab and its operation was illustrated by the fact that
many standard questions used in other forms of testing did
not lend themselves to the crime lab because quantitation

s uncommon, testing is often comparat1ve in nature for
- which it is difficult to prepare statistical presentations,
and there is virtually no standardization of methods--a fact
which other forms of testing rely on quite heavily.
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The scope of work performed by a crime Tlaboratory has to
conform to the specific problem--in one case exclusion of
a piece of evidence rather than an exact identification
may be required. In another case, exact identification of
the composition may be required to satisfy the law as

~written. Common origin determination is often what is

sought, and this too sets the crime lab apart from other
types of testing laboratories. No other proficiency test-

- ing program concerns itself with the possibility of common

sources of test samples. These different approaches do
not lend themselves to the type of testing that is carried
out by most other types of "testing" laboratories wherein
a set protocol for the examination of a given sample of
anything must be followed. Lacking the uniformly appTica-
ble protocol and procedure, it became guite difficult to
devise test questions that would be palatable to both the
examiner of the evidence and the-statistician who compiled
the results.

SAMPLE PARAMETERS

Once the test parémepers were estab]ished, it was then necessary to
examine the items. selected to be samples in light of the following
considerations.

Replication capabilities

The sample had to be manufactured in such a manner as to
ensure homogeneity. If produced in a batch lot (such as

a drug), the methods which would assure homogeneity had to
be specified. In cases of samples which had to be produced
individually, such as firearms, a procedure had to be:

‘established for examining the products to ascertain they

were ali sufficiently alike and possessed the characteris-
tics that had been specified. A sample that did not lend
itself to replication in large quantities could not be

. used...all Taboratories had to receive virtually identical

samples to ensure valic.scy of the test. Therefore, if a
variation might alter the nature of the degree of diffi-
culty of a sample, it could not be used. As an example,
in an arson examination sample, if burned pieces of '
material were to be sent out for examination, the amount
of burning, residue, etc., weuld have to be controlled
carefully. The PAC considered this to be too difficult
to control for the number of samples required and ex-
cluded it from the project.
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Physical makeup

The makeup of the sample had to be ascertained in view of the
subsequent packaging and mailing requirements. Various
substances posed packaging prob]ems such as locating suitable
~containers (as in the arson sample) others posed mailing
problems, such as the controlled substances. The physical
properties also affected scheduling the sample. If a

quality of the sample selected could be altered by the
passage of time, ‘as is the case with blood, manufacture

had to be scheduled fairly closely to ma111ng time to assure
the value of the sample did not deteriorate. Also to be
considered was the nature of the testing vis-a-vis the -
sample. If the sample required destructive testing rather
than non destructive testing, an adjustment would have to-

be made in the amount senc to each participant. The inten-
tion, as stated in the initial project plans, was that the
remaining portion of each test sample could be retained by

- the laboratories and used as shelf reference materials, since
they would receive a complete report of its composition. This,
while Teasible in some cases, was unrealistic in others.

Packaging and mailing requirements

As noted above, the packag1ng for each individual sample
depended on the sample's physical makeup and "1ife". The
manner in which sample components (in the case of, mu]t1p1e

~ samples per test) would be identified (marking or 1abeiling,
depending on the nature of the samp]e) had to be determined
as well as specifying the wrapping or packaging which would
be used for each of those individual components. Also to

be taken into consideration was the method of handling the
sample to avoid accidental contamination. or destruction.

Once these requirements were defined and specified, it was
the task of the project staff to see that they were carried
out. The pitfalls of conducting testing of this sort for
the first time were evident in this step in the process.

In several cases the packaging proved to be inadequate or
the container proved to be less durable than had been expected.
In cases where necessary, special methods of operation (such
as using certified, return receipt mail, air mail, etc.)

~ were employed. . Ty :

A special project logo was designed to ensure éasy‘recognl-
tion of the parcels and letters pertaining to the projest.
All- correspondence pertaining to the prOJect carr1ed the '

|
]
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distinctive “target" in red and black. (Figure 5.)

The mailing procedures emp]oyed for the d1str1but1on of
samples underwent marked changes during the course of the
project. These are described in detail in the section
covering sample mailing.

¢ Manufacture availability

The expertise of the Project Advisory Committee particularly
the PAC member designated as the Manufacture Agent, was .
relied on to determine if a sample could be manufactured
according to specifications. Following that determination,
the procedure for the actual manufacture of the samp]es was
implemented. (See sample manufacture section. )

) Cost/Time factors

The final consideration in the selection of a substance
~or an item to be a test sample was the relative cost of
preparing that sample.and the amount of time the produc-
tion would take. It would have been impractical to
arrange for the production of a sample which required
an inordinate amount of time and equ1pment to facilitate
manufacture. The time required to examine the samples for
homogeneity and specificity had to be taken into consider-
ation as well. Through the experience acquired during the
course of the project most of the samples selected readily
“Tay within the bounds of reasonable time and cost cons1der-
-ations.

DESIGN TEST ,QUESTIONS '

Fo]10w1ng the se1ect1 H of a samp]e type and the determination of the
specific nature of ‘the mater1a| to be used, the test questions were
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discussed. As stated previously, the questions basically followed
one of two formats; either open ended, broad questions or objective
type questions., The PAC, along with the prOJect Staff and CTS would
draft the language which was to be emp]oyed in these que5t1ons

Sample Manufacturing ProCedure :

Once the criteria for a specific:samp1e.were established, it became
necessary to restrict knowledge of those criteria, as well as the
answers to the questions posed in the data sheet, to as few individ-
uals as possible to avoid compromising the test. The original
“sample manufacturing procedure specified in the grant proposal (for
arant #76-NI-99-0048) outlined a fairly complicated procedure in
which potential manufacturers would be invited to bid for the
contract to manufacture the sample. This procedure, while conform-
ing to the guidelines used by the Federal government in contract
bids for large items, proved to be unusable for a project as unique
as this. Firstly, the number of jtems which required production was
relatively small as the roster consisted of approximately 240 labora-
tories, and secondly, the samples to be manufactured did not fall
into any established descriptions. The process was explored and
attempted in part, if not exactly as written. un:ortunately, the.
results of this experiment were virtually disastrous, requiring that
the entire procedure be changed. This was reflected in the grant
proposal for the continuation of the proaect

~ After the Project Adv1sory Committee held its first meeting, it was
decided that, in the interest of expediting the production of the
first sample, the prescribed manufacturing process would be abbre-
viated, in light of the fact that several potent'a]fmanufacturers
offered to provide sample materials at no cost.

The sample selected was amphetamine. Since: re]at1ve1y few pharma~-
ceutical concerns manufacture this substance, direct contact with

one of these concerns, rather than requesting bids, would be
advisable. Also, the total quantity of the substance required to
prepare enough samples for all participants was quite small, suggest-
ing that no potent1a] bidder wou]d be 1nterested

A maaor drug company was contacted and appr1sed of the requwrements
- They offered to provide adequate material to the project at no cost
and the offer was accepted by the Project Advisory Comm1ttee

Unknown to the PAC, Staff and NBS that same manufacturer had prov1ded'; e

a quantity of the same controlled substance to the National Institute
on Drug- Abuse 1ocated in the same bu11d1ng as the Foren51c Sc1ences
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" Foundation offices in Rockville, Maryland. The information regarding
“the material provided to NIDA was not "secret", and within a matter
of weeks many individuals knew that the substances were the same.

Test Sample #1 had mistakenly been compromised before it was mailed

- to the participating laboratories. A new sample had to be manufactured.

As a result of an emergency meeting of the Project‘AdviSOry Committee,
the new procedure for manufacturing, which stated that the responsi-

bility be turned over to a member of the PAC, was established...thus
materially reducing the possibility of "leaks". The committee

member was then able to draw from the professional resources available
to him in his capacity as a criminalistics authority. Arrangements

‘with commercial establishments were made based upon an expressed
desire to participate or a previously demonstrated ability to produce
‘samples of this type to conform to the specifications required. The

PAC member wasla]so free to engage the services of another laboratory,
or professionai organization to assist in the manufacturing process.

"Although the compromise of the first sample was an unfortunate

coincidence rather than the fault of any particular individual, it
served to illustrate some of the unanticipated problems which would
continually arise if the manufacturing process were to be fecllowed as
or1g1na11y proposed. The change to PAC responsibility for manufactur-

.1ng proved to be effective, not only from the standpo1nt of guarantee-

ing the secrecy of the composition of the sample, but in c1rcumvent1ng
other problems which would have arisen because of industry's unfamil-

~jarity with the unique problems dealt with in the criminalistics

laboratory.

An unforseen benefit of the procedural change was the reduction in
cost of the preparation of the samples. In the initial grant
proposal, $2,000 per sample had been allocated for manufacture. Under
the revised procedure, manufacturing costs were reduced markedly.
Manufacturers contacted by the PAC members often were willing to
provide samples at no cost, and where ccs»s did occur, they were
nominal.

Through contact w1th members of the cr1m1na]1st1cs profession actua11y
participating in the project, it became apparent that there was an
additional advantage to having a member of the profession directly
involved in the manufacture of the samples. By having a fellow member
of the profession directly involved, the participants felt the samples

~would be produced fairly and with the workings of the criminalistics
E 1aboratohy in clear perspective and this reduced some of the skepti-
~cism about the proaect and encouraged part1r1pat1on
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Throughout the course of the project, the problems presented in
manufacturing were constantly underestimated. Every sample had ‘
problems, whether it was not being able to locate the test materials
decided upon, or achieving the realism intendsd. Logistical probiems
presented themselves, which on occasion, necessitated 2 change in
the sample. As an example, it was difficult for the laboratories

to accept the intended realism of an auto paint (Test Sample #5)

that was presented uniformly spread on a metal backing, but manufacture
and distribution any other way would have been impractical. Ideally,
taking scrapings off a car might have been more realistic; however,
the quality control problem of ensuring that each laboratory

received the same quantity and quality of sample precluded that ‘
approach. Homogenaity of samples was a factor which constantly had
to be closely monitored. In the case of the head11ght glass (Test
Sample #9), to insure that all laboraturies were receiving the same
samples, ‘only one lens was used. This proved to be logistically -
difficult as it was virtually impossible to break one headlight lens
into 240 uniform size pieces. To remedy this, the lens was sawed,
which left striation marks from the saw on the glass, created
uniform size cube shaped pieces of glass, but destroyed the intended
realism. No crime Tab receives a smashed headlight in uniform size
cubes. ‘

Occasionally minor errors were made in marking, packaging or sample
guestion design., However, none of the sampies was ever erroneously
descr1bed that is, noth1ng was sent out which was not what it was
_supposed to have been. Ip-any proficiency testing program, the

' conform1ty of the manufacturer's product to designed spec1f1cat1on

is a major activity and often beset with problems. -However, it is
felt that in sp1te of the problems cited (many of which are present
in other on~going proficiency testing proaects) the overall prcducts
were remarkab]y good.

It is recognized, and should be noted here, that if testing of

this type continued on a similar scale or be enlarged in any

way, the method for manufacturing which evolved from this first

- effort would probably be continued with modifications. PAC respon-

_ sibility for manufacture required many man hecurs of volunteer time

- contributed by each member of the committee. This was done in an

- effort to see this project succeed as a prototype for future test1ng
It would be unraasonable to expect these or other individuals, all

of whom have many other responsibilities in their professional - :
capac1t1es, to continue to extend the same amount of volunteer time
in the future without compensation. However, after making changes
~as a result of the experience gained by manufacturing twenty-one
different samples, it is believed that scme of the prob]ems initially
encountered, could be avoided.
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In a peer evaluation study of the project conducted by the Founda-
tion (See p. 42.), a recurring criticism in the midst of high
praise was that the samples lacked realism and were not truly
representative of actual case maferials. While the PAC recognizes
this as previously stated, it is extremely difficult to replicate
what amounts to a case type situation while maintaining homogeneity
amongst a Targe number of samples. However, the samples, along
with the accompanywng scenarios, did in fact present a plausible
package. :

Design of Test Questions

After arranging for the manufacture of a particular sample, the PAC
addressed itself to the formulation of the questions which would
accompany the sample. While candidate questions had been discussed
during the test and sample parameter phases, it was now necessary to
formulate the actual wording and format which would comprise the
data sheet. This document, the data sheet, went. through an evo]utlon
of its own during the course of the project.

In the early stages of the prOJect, NBS was a strong proponent of
questions which would produce quantitative answers and a great deal
of numerical data. The highly sophisticated forms of testing being-
- carried out at the Bureau lent themselves easily to this type of
guantitative analysis and statistical presentation. However, the
nature of the testing being carried out in this project did not.

The generation of many statistically oriented charts and graphs which
result from quantitatively oriented questions and standardized
laboratory procedures were felt to be too ambitious for a testing
program in its very early stages and not fully applicable to the
various types of evidence encountered in the crime lab.

Since the initial goal of encouraging participation had been established

and samples were being designed as "results oriented"; that is, the

greater interest was in the answer rather than how it was arrived

at, it was decided that the questionnaires would be worded in an

open anded fashion. What was sought was any kind of information the

laboratory ordinarily would develop in the analysis of the same type

of evidence. A persuading argument in the decision not to ask

 detailed questions was that the more specific the requests were con-
cerning protocol, the more hesitant the laboratories might be to

participate. Since the sensitive issue of standardization of

~laboratory methods and procedures (or lack of it) was also a

consideration, it was thought that detailed requests for information
- might leave the impression with participants that proficiency testing
was to become synonymous with standardization, which was not the case.
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Whenever categories were repeated, more specific information (when it
was felt to be appropriate) was requested. Data sheets were recon-
structed in a more objective manner allowing the respondent to
indicate his findings by checking the appropriate answer. The same
treatment was also given to the methods section of the data sheet
(whzre appropriate; see Test Sample #10A, Paint) and, in addition,
examiners were asked to indicate the sequence of tests they performed
and the point at which a decision regarding the conclusion was
reached. While this proved to be useful in some cases, it was not
uniformly applicable. Each time a new category of physical evidence
was incorporated into the project, the questions again became of the
open-ended variety. ‘

Again in this phase of operation, because this was a project to
explore how to conduct this type of testing, unforseen probiems
arose. Some questions were too vague--some respondents had
difficulty in discerning exactly what was being asked--others
overstepped the bounds in which the criminalist functions. For
example, in Arson Examination, Test Sample #14, a question was
included referring to any evidence of conspiracy. The purpose of
the question was to determine if one aspect of physical evidence
could be related to another, in this instance a physical match
between two pieces of cloth. The question as posed was poorly
phrased and one that would be inappropriate for a criminalist to
answer if asked in court; therefore, it did not belong in the test
and responses to it were not tabulated.

Since the tests remained geared to producing results, ?he various
types of questicning used proved to be successful. Wh1]e.somg who-
have been involved in other testing programs outside gr1m1n§11st1gs‘
might criticize the data collected as being quantitatively 1nsgff1c1ent,
the Project Advisory Committee clearly feels that the questioning
~ was proper and the results support this view when ‘the distinct

nature and function of the laboratories is considered.

TEST EXECUTION

~Following the design and preparation of the sample, the next phase
to be accomplished was the test execution, a task which was primarily
assigned to the project staff. There was constant close coordination
between project staff and PAC to effect the test execution within

the timeframe set up. (See Figure 6.) Unforseen obstacles discussed
above caused delays in the schedule established for the production
and mailing of the samples necessitating changes in the order of
samples on occasion or delaying the distribution on other occasions.
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FIGURE 6
MANUFACTURE DELIVERY DATE . ‘M-20 Ty

DATE SAMPLE MAILED M-DAY »
ALERT POST CARD | | M+20

CUT-OFF/QUICK REPORT M+35

DRAFT ANALYSIS M55

FINAL REPORT MAILING M+75-85

Assignment of Code Numbers

To ensure the confidentiality and anonymity of the laboratories in

this project (that being the basis for participation and fundamental
understanding in a voluntary research project of this sort),a system of
jdentifying the laboratories by a randomly assigned code number

was established. .

The most crucial issue that was addressed, and upon which the
success or failure of the project was based, was that of confiden-
tiality of data and compiete anonymity of participating laboratories.
The need for these conditions could not be overemphasized, and time and
time again was reiterated in the initial concept paper, the grant
nroposal, the grant award, the correspondence with participating
laboratories, the project reports, the deliberations during Project
Advisory Committee meetings, as well as the language in the
continuation grant under which the project is currently operating.
Both LEAA and the Foundation were aware that without the promise

of confidentiality and anonymity written into the grant, laboratory
participation would be negligible. :

To this end, two special conditions were written into the Grant

Award. (See Chapter I , page 8.)

It was emphatically clear that the reasons the project was funded
and the data gathered were so]e]y for research and statistical
purposes

After being convinced by the Project Advisory Committee (PAC) and
the staff of the Foundation that anonymity and confidentiality
would be guaranteed and that the principal thrust of the project
would be to benefit the laboratories by giving them insight into
their own proficiencies, and allow them to compare and contrast
their procedures and capabilities with other laboratories around

the country, most crime 1aborator1es decided to participate.
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After the mailing roster had been compiled and revised, laboratories
were assigned a "code" number. The numbers for this "code" were
drawn from the Rand 1ist of random numbers. The prefix (letter)
preceding the assigned number (A series, B series) was not an
integral part of the code.

Laboratory Directors were given their assigned code numbers and
advised to 1imit the knowledge of that number to as few individuals
as possible. To further protect the anonymity and confidentiality
of the participants, code numbers were assigned for tests 1-10,
reassigned for 11-15 and then:again for samples #16, 17, 18, 19, 20
and 21, bringing the total number of codes assigned to a given
laboratory to eight.

Following completion of the data reduction and analysis, the
Foundation's record of code numbers was returned to the respective
laboratory directors. In this manner, the key to identifying the
performance of any particular laboratory remained with the
director of that laboratory, and thereby ensured the Foundation's
promise to participants that testing would be anonymous.

In retrospect, the PAC feels that the use of code numbers did not
serve the purposes of the project well. The problems that could
have and did arise from the maintenance of such a Tist were not
balanced by their usefulness as a record keeping device. In future
testing of this sort, code numbers would not be utilized in order
to guarantee complete anonymity and confidentiality to participants.

Packaging and Mailing

Fo110w1ng’the preparation of the test samplies by a member of the
Project Advisory Committee according to specifications set forth,
the items were prepared for distribution to participants.

The type of wrappings and containers used for each sample were
determined at the time of the discussion of the sample specifica-
tions. The project staff then located the proper packaging
materials and containers. An effort was made, wherever possible,
to find packaging materials which would be suitable for storing

the remaining durable samples as shelf vefarence materials, if $o
desired by the participants. Tamper-proof evidence tape produced
by the 3-M Company was used to seal the packages to impart authen-
ticity, and all packages were marked with the easily recognizable
project logo. : o
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The wrapped §amp]e was then placed in a protective mailer of the
cushioned type to protect the sampies from the rigors of traveiiing
through the U.S. mail system. : v

While most samples arrived at their destination intact, there were
several instances when packaging was inadequate. In one instance,
poor packaging caused the cancellation of the test. Specifically,
“in Test Sample #10, housepaints were drawn on g]asc plates,'°n"aped
and a predetermined quantity of the scrapings-were placed in a |
glessine bag. In this instance, the bags were improperly folded,
allowing the paint chips to escape into the plastic box which
enclosed the bag. This presented the possibility of the three
different samples contained in the same box cross contaminating
each other. Since it could not be determined whether this had
happened, the test had tuv be cancelled and the entire process repeated.

A1l items which comprised the test were labelled by an "Item"
designation dependent on the total number of samples which
comprise the test. If there were three pieces of "evidence" to

be examined, items would be labelled A, B and C. Labelling was
uniform (except in the firearms examinations); like items were
assigned the same letter. The Item A sent to any one laboratory
was the same material as the Item A sent to another laboratory.
The exception to this procedure was firearms examination, in which
bullets and cartridge cases were marked in "batch Tots", so that a
particular item was assigned several sets of letters and responses
could be categorized based on the particular letters_reported by -
respondants. In this manner, with so many different letters in use,
it was not necessary to retain records of which letter items were
sent to any particular laboratory. A description along with item
‘marking would characterize the sample sufficiently.

- The package included the documents which accompanied the sample--the

covering letter, an instruction sheet and a data sheet with the

code number assigned to that particular laboratory on it. The cover

letter itemized the contents of the package, an indication of the

closing date for the test, and any special information which

pertained to that test. The instruction sheet contained specific

information pertaining to examination and reporting requirements,

. and the data sheet contained the actual scenario and questions
asked. Also enclosed was a postage paid return enveiope for the

submission of data.

' Maiiing

The mailing procedure was an operation +hat underwent considerable
change -from the mechanism originally described in the proposa] for

the original grant. The first item to be discussed concerning
mailing is the development of the mailing roster. As previously
stated; various sources were used to develop the 1ist of participants
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including LEAA, the FBI, DEA, etc.. ‘Dther sources were’ “the National
Library of Medicine survey of tox1c0]ogy laboratories, various -

- vegional association vosters, --in short any Taboratory that seemed
to be a plausible candidate for inclusion in this proficiency
testing project was included. = Addresses, telephone numbers as
“well as the name and;t1t1e of-the-director were verified

This roster, after several revisions, was put into a format su1tab1e -
for xerox reproduction and label generation. At a Jater date, the
1ist was vomputerized and the roster, updates and Tabels were pro-
. cessed in the computer. The only information contained in this
roster was ‘the laboratory name, director's name and address. No
information regarding code numbers, laboratory capabilities or
performance were at any time part of this roster. Its function was
to expedite mailings of Test Samples and report (Thisrroster is
attached at Appendix A ) ‘ |

At the outset of the: proaect the ma111ng procedures emp]qyed were so
used to assure all possible precautions and safeguards were being
taken to ensure that samples arrived at their destination. To
notify laboratories the sample would be coming, an alert letter was
sent to recipients approximately five days before the sample was to
be mailed. Packages were mailed from the Foundation office in
Rockville, Maryland using first class, certified, return receipt
request mail. Five days after the package was sent, a letter ‘
followed stating the package had in fact been sent, and the Founda-
tion was to be advised if it had not been received. Several’
"problems arose with this procedure, causing the proaect staff to
modify it as needed, resulting in a marked simplification. It was
reported by many laboratories that the alert letter sent prior

to the sample was arriving at the same time as the sample package,
thus negating the intent of the alert letter. Using first class,
certified return receipt mail to ensure delivery also. turned out -
to be useless. In many instances, the return receipt cards never
found their way back to the Foundation office, even though through-
investigation it was ascertained that the package had indeed been
delivered. If itwere . determined that a package had been lost, the
post office did 1little or nothing to locate or trace it. Therefore,
the added expense and effort (in terms of extra postal fees and :
record keeping, etc.) to send the packages in this manner was
fruitless. As a result, packages were simply sent by first ciass
mail. The overall loss rate rema1ned the same. :

The follow up letter was reta1neds1nce1t became the on1y means by
which the project staff could ascertain whether the packages had

" been delivered. The letter included instructions to notify the
Foundation office if the parcel had not arrived, or had arrived

in a condition which was damaged or destroyed ~In these cases the ..
' samp]es were replaced. sl



The mailing problems remained constant throughout the course of the
project. Other parcel carriers (United Parcel Service) were con-

" sidered, but since their delivery areas did not reach the entire
country, this proved to be unusable. Although packaging and mailing
were under full control of the project staff for those operations
conducted at the -Foundation offices, there were instances where
samples ran into difficulties because of conditions which were
outside project staff control. For example, a blood sampie was
distributed in the summer months during what was a particularly
warm period for the entire nation. Several comp1a1nts were received
that the sample had arrived at its destination in a putrified state.
After checking temperatures across the country for that time, it

was found that most areas of the country were experiencing daytime
temperatures in the ninety degree range, atid not being able to

- trace the specific route of any package it was not inconceivable
that several of the packages had been subjected to temperatures
~while in transit (particularly in a closed truck) which might in
fact have altered them in some way. So, although the packaging and
mailing were done under controlled conditions, once the packages had
left the Foundation office there was little that could be done to
circumvent unforseen occurrences such as those previously described.

Referee Laboratories

The original grant propcsal stated that the purpose of using the
Referee Laboratory procedure would be to ensure that as close

to a "true" value possible was obtained for each test sample used
in the project. Also stated was the intention that participating
laboratories not be used as referees. This in practice was
~impractical if not impossible, for virtualiy all the Tlaboratories
with the necessary capabilities and understanding of the particular
problems addressed in the testing were participants.-

Referee laboratories were selected in two different manners--first
laboratories with reputations for excellence in a particular area
of testing were singled out by the PAC and requested to analyze the
materiais to be sent to all laboratories. There was sufficient
reason to believe these laboratories would work the cases in a
complete and accurate manner. In the second mode. applicable only
to multiple iterations of test categories, 1aborat@ries were
selected who had submitted data that indicated the capability to
~.perform above average analysis in that particular field. Generally,
three laboratories were contacted to serve as referees for a
‘particular test sample; however, not all those who originally agreed
to act as,referees'submitted‘data, bringing the number of referees
for any given test from three to none. In effect, for some tests
there were no resu]ts from referee laboratories.
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In the Proficiency Tﬂst1ng Project, as it was conducted, referees

did not serve in the "classical referee" capacity. Because of time
constraints in both the manufacturing procedure and the time allowed
for participant response, the results reported by those Taboratories
selected to serve as referees generally could not be reviewed before
the sample was mailed to all part1c1pants This precluded the
opportunity to make any changes in the sample des1gn based on the
referee findings. Often, the referee results camé in at the conclu-
sion of the test period along with the other participant data.

Another factor which minimized the usefulness of the referee labora-
tories as used in this project was that there exists no uniformity
of methods employed in examining any particular class of physical
evidence: therefore, the entire range of methods reported by partici-
pating Taboratories was not necessari]y covered by the methods

reported by the referee laboratories. 1In addition, much of the testing
is comparative in nature and does not require the determ1n tion of
absolute values to arrive at a conclusion.

While it 1s recognized that the referee procedure as employed in
this prosect was inadequate, it is felt that the procedure (en-.
compassing manufacturing and mailing alterations) could be adapted
to work well within such a testing system. Additional lead time
is needed for manufacture of samples and an adequate period of time
need be allowed for the referees to examine the samples before they
are mailed to the participants. This procedure would allow nec-
essary changes in mailing and packaging materials and accompanying
documents to be made. As the project was structured, there was
insufficient time between’ the manufacture and general mailing to
accomplish this. The Project Advisory Committee feels that in any
- continuation of proficiency testing, the timetable should be -
modified to allow for adequate refereeing of the samp1es prior to
general diStPTbULTOH ,

Response and Records

The package sent to participants contained, as previously stated,

a cover letter, an instruction sheet, a data sheet and a return
envelope. For purposes of recordkeeping, laboratories were assigned
a code number to enable the project staff to proper1y process the ~
responses submitted. . :

The appropr1ate code number for a particular test was p]aced in the
upper right hand corner of the data sheet and the respondent was
asked to check it aga1nst the assigned code sent under separate
cover. ‘
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A Tist was kept (by code number) of those laboratories that were
sent a particular sample, whether a response was received, and
whether that laboratory stated they did not have the capability
to process that particular sample. In this way, a tabulation of
the response rates for statistical purposes could be made. The
participation rate was calculated as follows:

Number of Responses with Data

. ‘ x 100= Participation rate (%)
Total Number of _  Number of "Do Not Do"
Sampies Sent Sampie Replies

A record of participation was kept for each laboratory. This wis a
listing by laboratory name, with no accompanying code numbers, kept
for purposes of tabulating responses on a geographical basis and
for ascertaining capabilities in particular areas of evidence
examination. This became particularly important in those instances
where the samples required complicated manufacturing procedures,
such as questioned documents and firearms. If the total number of-
samples to be produced could be reduced by reviewing the records
pertaining to capabilities that was compiled, and those laboratories
lacking the ability to process that type of evidence eliminated,
manufacturing time and costs, as well as mailing time and costs,
couid be reduced.

After the receipt of all responses following the cut-off date, the data
sheets were turned over to the Collaborative Testing Services, -

Inc. A1l identifying items which might have been placed on any

data sheet (signatures, laboratory time stamps etc.) were removed

prior to being turned over to CTS.

As stated, one of the basic goals of the project was to conduct
research into how ts perform a project of this nature, therefore,

~ following the tabutation of the collected data, the code numbers
were returned to the respective laboratories leaving the project
staff with only aggregate lists of numbers. The records contained
lists of numbers assigned to a particular laboratory during the .
course of testing, but there remained no link between a laboratory

- pame and any numbers. As a result, the project collected partici-

pation data (in terms of whether a Taboratory had responded, but no

information regarding the content of the response) by name, and
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technical’ response (data) bj number, w1th ho accompanying names.

It was felt that in this manner the necessary data would be retained
in a manner most useful to all involved...the laboratories would

be guaranteed the anonymity and conf1dent1a11tv promised to them

at the outset of the project, and the project staff arnd the PAC
would have the data nuided to e«a1uate the project in the perspec-
t1ve of the stated -Qnao

Alert Post Card

: To encourage t1me1y responses, an "alert post card" was sent to those
~ Taboratories who had been sent samples but had not yet returned their
data prior to the cut-off date for the return of data. It was noted
that this post card caused an influx of responses, at least toward
the end of the stated examination peried. Many more responses were
-received by the project staff following the mailing of these cards.

TEST STATISTICS

Data Reduction

Upon complet10n of the testing period, all data sheets submitted were‘
turned over to Collaborative Testing Serv1ces, Inc for data reduction
and report preparation.

Information comp11ed was a summary of the referee responses, tﬁe
manufacturer's statements, as well as a summary of the responses
submitted by a11epart1c1pat1ng laboratories.

Among the technical tasks completed were compilation of a summary of
methods reported used, instruments used (if applicable), the point
at which a decision was reached (again, if applicable) and caicula-
tion of pertinent percentages. Any appropriate charts’ and graphs

of the reported results were drawn up and included in the draft of
the Test Sample report.

Data reduction was accomplished manually, as the materia1s did not
easily lend themselves to computer reduction. The wide range of
reporting policies, methods used, and the Project Adv1sory Committee' s
decision to use the open ended form of questioning were in part
responsible for the continued need for manual data reduction.

n
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TEST EVALUATION

guigk Report

Following the cut-off date for the return of data, a quick report

was sent to all laboratories who had submitted data for that test.

The quick report consisted of the manufacturers statement of des-
cription of the sample and its contents. This was done to allow
Taboratories to rapidly judge their results against the manufacturer's.
description without having to wait for the final report of a particular
test sample to be distributed.

Test Sample Reports

The completed draft test report, prepared by CTS was then distributed
to the PAC for comment and criticism. Following the critique, the
recommended changes in the report were made. Test reports were
prepared for printing by the Project Staff. When completed, indivi-
dual test reports were distributed to participating laboratories and
the project grant monitor at LEAA.

PROJECT EVALUATION

Backgrouhd

To assess the success' of the project, per se, an evaluation question-
naire was distributed to all participating laboratories. This was
done following the "first phase" of the project by which time 5
different classes of physical evidence had been distributed twice.

During that period the samples were distributed to approx1mate1y 240
laboratories. (Some laboratories did not routinely examine some of
the classes of evidence used in the test.) At the conclusion of

the tenth test, an evaluation questionnaire was distributed to all
the laboratories on the project rolls. This report of the results
covers the ratings given by 144 laboratories--representing a response

rate of 60%--whose evaluations arrived in time to be included in the
tabulation.*

Numerica] Results and Computation Procedure

Following is a numerical tabulation of the results of the responses,

together with the computation procedures used to prepare the numerical
tabu]at1on of responses.

*5 additional laboratories submitted evaluation after the cutoff date
and are not included in the tabulation. However, in interest of

reporting the true response rate to this survey, these untabulated
responses would increase the total response rate to 62%.
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TABLE 1

NUMERICAL TABULATION OF RESPONSES*

Rating Scale: 4 = Excellent

*An explanation of the computation prdcedure,begins on pagefls,

43

SIZE PROFESSIONAL STAFF OVERALL
- RATING
QUESTIONS 1-4 5-9 10-19 20+ o
#1: - Rate the Choice (66 Labs)| (35 Labs)| {30 Labs){ (13 Labs) (144 Total)
af Categories '
a. Controlled Sub. 30 3.1 3.0 3.1 3.0
b.  Firearms 3.0 2.9 2.9 3.0 2.9
¢. Blood 2.9 2.8 2.8 3.0 2.8
d. Glass 3.0 2.7 2.6 3.1 2.8
e. Paint 2.8 2.9 2.8 2.8 2.8
#2: Rate Phxsica]
Characteristics
a. Quantity 3.2 2.7 2.7 2.6 2.8
b. Quality 3.1 2.8 2.5 2.7 2.7
#3: Rate Data Sheet 2.5 2.2 2.3 2.7 2.4
#4; Rate Statistical :
Reports . 3.2 2.5 2.7 2.8 2.8
#5: Rate Test Admin-
istration 3.2 2.8 3.1 3.1 3.0
#6; Overall Rating 3.1 2.7 2.8 3.4 3.0
#7: How 30 days 13 12 6 4 35
Often, 45 days M 8 4 3 26
Test 60 days 37 18 16 6 77,
3 = Very Good 2 = Good 1 = Fair 0 = Poor



Conclusions

The laboratories with the smallest (1-4) and the Targest

(20+) staffs of physical evidence examiners tended to rate

each question higher than the laboratories with staffs of
- 5-9 and 10-19. The reasons for this variance are unknown.

-The major reasons Cited for the re]atiVe]y Tow ratings
given to Question #2 were:

(1) Samples are too big

(2) Samples Tack realism
It was assumed that the low rating assigned to the Data
Sheets stems from the errors made in structuring the earlier
test forms.
There was, however, a constant tug-of-war going on re:

~ Data Sheets. Some wanted them to be much more explicit.

Others wanted them to be completely open ended.

It was evident that the rate of testing had to be de-
creased to, at most, one test per 45 days.
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COMPUTATIAN. PROCEDURE

" STEP 1 Laboratory Characteristics

In an effort to ascertain if laboratory characteristics (size,
population served, services offered) played a significant part in
the evaluation ratings, the laboratories were grouped according
to the reported number of persons examining physical evidence
versus the reported population served. Following is the result
of that tabulation. - ' o

Number of Laboratories by Staff
~Size and Population Served

7 *
Nr. of Persons Population Served

Examining Physical <100,000 ;. 100,00 500,000 | 1,000,000>{ TOTAL
Evidernce In Lab , to - to

499,99 999,999

1-4 6 x5 | 10 | 66
5-9 4 13 18 35
10-19 1 o | 5 2% 30
20> | 0 0 1 12 13

*Not all reports
cited staff size
or populatio
served f

Note that,with the exception of the large number of small staffs that.reported
serving large populations, there is a direct correlation betweep the size of
the staff and the population served. Accordingly, the ?abu1at1on gf the’resu1ts :
of thé survey was made on the basis of the number of evidence examiners employ-

~ ed by the reporting laboratory.
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Sixteen laboratories indicated that they perform only drug, blood, or
firearms examinations (or a combination of two). There was no signi-
ficant variance in their ratings from those of full service laboratories.
Eight of the 16 laboratories serve populations in excess of 1,000,000

but there was no significant concentration of them in any of the cells

in the table. ~ _ "

STEP 2. Quantification of Ratings

Because of the difficulty associated with averaging qualitative answers
(Excellent--Very Good, etc.) each such rating was reduced to a numerical
value as follows: :

Excellent Very Good |Good { Fair Poor

4 3 2 1 0

STEP 3. Numerical Computation of Answers

A. The number of responders for each question was first tallied
as showing in the following example for Question #1 -
Controlied Substance. (as rated by the laboratories with 1-4

examiners.
Rating Offered in the Questionnaire
Size Lab Excell. Very Good Good | Fair | Poor
1-4 18 31 : 13 1 0

B. The numerical value for each rating was substituted for
the word values and multiplied by the corresponding
number of responders.

Rating Values

Excellent | Very Good | Good | Fair | Poor | TOTAL
‘Size Lab 4 3 2 1 0 VALUE

1-4 - 72 93 | 26 T |0 192

C. The Total Value was then divided by the total number of responders
--producing an average value:

192 divided by 63 = 3.0 (equivalent to "Very Good")
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SUMMARY OF COMMENTS*

DATA SHEETS/DATA ANALYSIS/REPORTS

In the test reports, more “in-depth" analysis is needed.

Verified values for all relevant examinations should be included
as well as graphic representation of participating laboratory
results, whenever appropriate.

The program should allow each laboratory to cr1t1ca11y evaluate
its procedures and identification criteria.

Comp1]1ng of data has not always taken into account the 11m1ta-
tions of the comparison process.

Repetitious questions have been included on data sheets.

Complete ana]yt1ca1 procedures used by referees should be
included in reports.

On occassion, serology nomenclature has not been good - use of
NIH recommended nomenclature would have been better.

Data sheets (particularly the more recent ones) have been
helpful in widening knowledge of the scope of tests performed
on various samp1es by different laboratories.

Some analysts would prefer to record their observations and
conclusions on the data sheets as the tests are run rather than
summarize them later.

Data sheet should include a question as to whether the analyst
knew it was a proficiency test.

Some questions on data sheet are not possibie to answer.

11 PERSONNEL/EQUIPMENT TRAINING |

* Accolades to the prOJect were greatly apprec1ated but were not- 1nc1uded:

- Test results should provide fuel for personnel and equ1pment

requests for lab administrators...at budget twme
The reports point out areas where increased tra1n1ngkfs needed.

An individual's experience in the use of specific techniques

- to examine test samples should be correlated with his resu1ts,‘

in this summary. ; ‘ L




I1I

Results should be used to encourage adequate education and
training programs throughout the country. The reports show
there is a vital need for practical education as well- as the
need for continuing education to keep current with new develop-
ments and technology.

There should be a review of the college/university programs
for Criminalistics to determine what background is being
taught

SAMPLE PACKING, CHOICE, SIZE

In two cases there have been problems with >amp1e packag1ng—-
breakage, cross contamination.

Sample quantities were reported as being both too Targe or
too small for a given test.

Drugs--choose something more obscure.

Request for samples in Toxicology.

Include a non- contro]]ed substance in a drug sample.
Poor quality of one blood sample produced weak results.

Samples not satisfactory for placement in routine case work.
Therefore, more than routine work done.

Samples concentrated too heavily on micro- chem1ca] area of
laboratory.

Samples should be more consistent with real cases submitted
by police agencies.

Obtain drug samp1es from DEA seizures.

Headlight lens specimens should be obtained by smash1ng .not
cutting.

Paint samples should be obtained from old buildings or cars.

Almost all samples routinely received in the lab are contamin-

ated. Why not contaminate proficiency samples?

‘SeveraI categories of testing should be included in one sample,

e.g., blood on paint.

Some samples too easy - others too difficult.
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METHODS/ERRORS

‘Samples are submitted too close together.

Some correct Wespon es were obtained by 1aborator1es without
sufficient analytical data to support conc1u51ons

\

‘Program would be more he]pfu] if definite conc]us1ons were
- drawn ag to "good, better, best" technique to use on any
S g1ven test. 1

The summary should include the number of labs that were in
error. :

What controls and standards were used in the manufacture and
in the referee testing for each test?

Labs should include a brief explanation of methods (particularly
non-instrumental) and techniques used.

Evaluations of methods and suggested references would be
useful. ;

Specific methods should be recommended for use to examine the
evidence. It is difficult to evaluate results without use of
uniform methods.

Tables show1ng correlation between method and success would
be useful.

Project shouid evaluate 'methods that have beenthought by the
profession to be standard for a given type of physical evidence.

The project should publish a compendium‘of methods used by
participating labs.

CODE NUMBERS/ANONYMITY

Assignments of code numbers and pub11sh1ng respOuses by code
number jeopardizes anonymity of responses. .

SAMPLE FREQUENCY

The case loaid in }aboratory is too heavy to devote as much
time to proficiency testing as desired.
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CHAPTER 111

TEST SAMPLE DISCUSSION

¥

INTRODUCTION

This chapter is a summary of the varicus test samples which were
manufactured, distributed and examined during this research study.
Because the selection and preparation of sdmples constituted one
of the most challenging and problemmatical components of the pro-
ject, it is important to detail how the test samples were obtained
and/or manufactured, the structure of the data cheets which accom-
panied the samples to the participating Taboratories and on which
they recorded their results, a discussion of any problems which
the manufacturer experienced during sample preparation and, lastly,
a summary of the results and methods reported by laboratories 1in
the examination of each test sample.

The chapter is arranged sample by sample, beginning with Test Sample
#1 - Controlled Substance. Each sample discussion *s broken down
as fo]]ows: L

¢ Data Sheet

¢ Manufacturer's Specifications and Discussion

ko Summary of Results and Methods Reported
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FIGURE 7

CONTROLLED -SUBSTANCE

L.ab Code A-

'PROFICIENCY TESTING PROGRAM
TEST NO. 1

'Exam1ne according to your normal laboratory procedures and complete
portion{s) below which complies with your Taboratory policy.

1. (a) What is the controlled (narcotic or dangerous drug)
substance

~(b) Indicate method(s) used.

2. (a) Please add any other data (quantitative -qualitative) that you
routinely develop, ,

(b) Indicate method(s) used.

IMPORTANT
DO NOT SIGN THIS DATA SHEET OR IN ANY OTHER WAY IDENTIFY YOUR LABORATORY.

- RETURN COPY TO: KENNETH S. FIELD, FORENSIC SCIENCES FOUNDATIDN SUITE
515, 11400 ROCKVILLE PIKE, ROCKVILLE, MARYLAND 20852. ,
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The manufacturer characterizes Test Sample #1 as being the controlled
(Narcotic or dangerous drug) substance was PEMTOBARBITAL. According

to the manufacturer the sample is a blend with a nominal value of

74% SODIUM PENTOBARBITAL. Results submitted by two Referee Labora-
tories have an average value of 71% Sodium Pentobarbital.

This first drug sample was to be a controlled substance of sufficient
concentration and amount to ensure a reply from the laboratory as well
as provide what could be used as a shelf reference material following
the test. The material was obtained from a commercial manufacturer

and approximately one gram was supplied to each participant. Containers
for packaging were submitted to the project staff for packaging at the
Foundation offices. : ~ o
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TABLE 2
CONTROLLED (NARCOTIC OR DANGEROUS DRUG) SUBSTANCE FOUND

Part I of this table names the drug found as the laboratory would normally report it. If more than one

- name was used in answer to question la, the more descriptive name was counted in Part I. Drug reporting
may involve state law, laboratory procedure, or reportersmscretwn Part II names the drug as
actually identified.

, ‘ Part 1 Part II
Reported As normally reported 1 As actually identified
name number percentage of number percentage of
of of labs total labs of labs total labs
substance ' reporting reporting reporting ; reporting
barbiturate 8 . 4% '5 . 2.5%
barbituric acid derivative 15 7.5 ; 8 « 4
pentobarbital 136 68 138 ‘ 69
5-ethy1-5(1-methylbutyl) : ' ‘ ;
barbituric acid v ‘
4. soluble pentobarbital 4 2 : 4 : 2
salt of pentobarbital ; ’
5. sodium pentobarbital 24 . 12 30 15
pentobarbital sodium . ‘
6. amobarbital 2 1 3 1.5
7. ‘butabarbital 4 2 4 2
8. secobarbital 2 1 2 1
9. phenobarbital 1 5 1 .5
10.  sodium butabarbital 1 5 1 5o
11. sodium secobarbital 1 5 2 1
~ *12. barbituric acid o ; -- ' me -- - --
13.  Tlibrium ' 1 .5 R
14, no drug found ‘ 1 ’ : .5 . ]

*. Reported as a product of an 1ntermed1ate analys1s
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TABLE 3

RELATIONSHIP AMONG THE DRUG NAMES USED

CONTROLLED SUBSTANCE

LIBRIUM

BARBITURATE

AMOBARBITAL

- BARBITURIC ACID

-4 BARBITURIC ACID |

BUTABARBITAL

 PHENOBARBITAL

SODIUM
BUTABARBITAL

DERIVATIVE
PENTOBARBITAL SECOBARBITAL
SALT OF
PENTOBARBITAL |
SODIUM. SODIUM

PENTOBARBITAL

© SECOBARBITAL. [
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TABLE 4 .
METHODS USED IN DETERMINING SUBSTANCE

This table gives the number of laboratories which used each type of test.
Since most laboratories used more than one test, the total number of tests
~-performed is more than the total number of laboratories.

Test or , Nﬁmber of % of total labs

e ] T < (] {ve] =

method laboratories (total=200)*

Color Tests 166 | 83% -
KMnO,4 2 1%
Crysta1]ine Tests 97 49%
Commercial Kit | 1 .5%
Flame Test 2 B 1%
Melting Point | 13 R
& TLC : ~ 50 25%
Houv - . 121 61%
I IR | 99 50%
J NMR x 3 2y
GC 79 40%.
- GC/MS | : 7 4%
Ms | 3 2

* Late responses (5) not inc]uded in tabulation.
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TABLE 5

INSTRUMENTS AND METHODS
(IN APPROXIMATE ORDER FROM PRESUMPTIVE TO DEFINITIVE)

‘SCREENING COLOR TESTS [PRESUMPTIVE]"

WON U TNt
S e e e s o

. Koppanyi Reagent :

Dille-Koppanyi Spot Color Test [cobalt acetate-isopropyl amine, test
; for barbiturates]

Iwicker's [copper sulfate-pyridine, test for barbiturates]

Mayer's [screening test], positive for alkaloids

Marquis' [screening test, positive for alkaloids and amphetamine]

Mecke, [screening test, positive for alkaloids and amphetamine]

fluorescence in tartaric acid

PDMB [p-dimethylaminobenzaldehyde, screening test, positive for LSD]

. cobalt(II) thiocyanate [ Co(CNS),,.screening test, positive for

cocaine type materials ]
Furfural/HCT - o
Froehde's [screening test]
Liebermann's [screening test]
Parri [Dille-Koppanyi]
VanUrk ‘ :
cobalt nitrate [ Co(NO3)2 » screening test ]
Sanchez

POTASSIUM PERMANGANATE FOR SECOBARBITAL (‘KMn04 )

CRYSTALLINE TESTS
1.

OOONNITH WN
e ¢ e e w = .

.

Wagenaar's Reagent [copper sulphate-ethylenediamine, positive for
barbiturates]

Davis Silver Reagent

sulphuric acid and water ( HyS0z-H,0 )

potassium hydroxide and phosphoriczacid ( KOH-H3PO4 )

Wagner's reagent ( Io-KI ) ,
potassium iodide and phosphoric acid ( KI-H3P0, )
pptd free acid, microscopic recognition
perchloric acid ( HC104 )

gold chloride

COMMERCIALLY AVAILABLE ANALYSIS KIT

FLAME TEST

MELTING POINT

1.
"2, mixed melting point

melting point
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TABLE 5

&

CONTINUED
[THIN LAYER CHROMATOGRAPHY] TLC |

HoGY [U'L'rRAmeET SPECTROPHOTOMETRY] FOR IDENTIFICATION.

1 IR [INFRARED SPECTROPHOTOMETRY] FOR IDENTIFiCATIO“ N

J  NMR [NUCLEAR MAGNETIC RESONANCE] ’ |

K GAS CHROMATOGRAPHY (including: 1) gas chromai‘égrabhy-ﬁc;
2) gas-1iquid chromatography-G6LC, 3) vapor phase chromato-.
graphy-VPC) ’

L GAS CHROMATOGRAPHY/MASS SPECTROMETRY [GC/MS]

M MASS SPECTROMETRY [Ms]

59



FIGURE 8

FIREARMS
LAB COBE A-
[ cHeck HERE (D RETURN LF YOU GO HOT PERFORM FIREARMS ANALYSIS) _2-
DATA SHEET
PROICIENGY T pROGRAK 3. This question référs to the artridge case identified vith an "™,

What s the st probable weapan(s) from which this cartridge case was ejected
(type - make - model ~ caliker)?
Examine according to your normal ‘laboratory procedures and complete portian(s) below which
complies with your laboratory palicy,
1, PROBABLE WEATONS(S)

V. Shis quadtion refors to the projestile tdentified with a three digit number,

What 14 the most probable weapon{s) from which this projectile was fired {type -
make - model - caliber)?

[U——

4. This question refera to the projeotila whioh hao no apacial Mteat! marks.

What {s the most pmbnble weapon(s) from which this projectile was fired (type -
make - model ~ caiiber)?

2. Thio queation refors to the cartridie oese idgntified with a three digit mrber:

Wnat i3 the most probable weapon{s) from which this cartridge cise was ejested
{type « make - model - calibar)?

LAS CODE A- .
3. - Cartridge case marked with an “X".
a. Other Data (Pusition of extractor, ejector, form of firing pfn {mpression; etc.

DATA SHEET
PROFICIENCY TESTIAG PROGRAM
TEST HO, 2
b. Indicciz-Methods
ADUITIONAL INFORMATION ROUTINELY DEVELOPED

o 1, Projectile mirked with three digit number

a.. Other Ddta (Numbers of lands, groves, direction of twist, welght,
dimensions, cannelure, prebable 1oad, etc,)

4. Projectile with no_special "test marks
5 2, ‘Other Data (Number of lands, groves, direction of twist, weight, dimensfon,
N cannelure, probabie load, etc.)

b. Indicate Methods

~.b. 1ndicate Methods

2, . Cartridne case marked with thres diait number

a, Other Data (Posttion of extractor, ejector, form of firing pin
{mpression, .etc.)

IMPORTANT

61 00 HOT SIGN THIS DATA SHEET OR IN ANY OTHER WAY IOENTITY YOUR LABORATORY.
RETURN COPY. TO: KENKETH S. FIELD
b, Indicate hethods FORENSIC SCIENCES FOUNDATION, IHC.

11400 ROCKVILLE PIKE, SUITE 515
ROCKVILLE, MARYLAND "20852

&



“The manufacturer prenured ‘the four f1rearms items for Test Sample
#2 as. fo]lows . ,

Itém #1 ("A" and three digit 1ead projectile} and Ttem #2
(three d1g1t marked cartridge case) were prepared by firing
200 rounds of a .38 Special Remington (R-P), 158 grain lead
ammunition of one lot in & .38 Smith and Wesson Special,
- M&P revolver, Ser. No. C222994, frame-crane #33244, blue-steel,
' having a five inch barrel and being in fair to good condition.

Item #3 ("X" marked cartridge case) and Item #4 (unmarked
jacketed projectile) were prepared by firing 200 rounds of
.380 auto Winchester (w-w), 95°grain, full metal case
ammunition of two lots in a P. Beretta 9 mm Corto (.380 Auto)

" Model 1934, Brevettate auto loading pistol, Ser. No. #686256
(Bardone V.T. 1938-XVI), being in good condition and with a
fair barrel. ,

. ATthough the cartridges and progect11es were prenared together, the
assumption should not have been made in advance that they came from ,
the same weapons.

The purpose of this sample was to assess the capabilities, practices
and reporting methods of the various laboratories in handling "no
gun" cases and the breadth, distribution and completeness of firearms
rifling data and cartridge cas® class characteristic information.
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Table 6

s Characteristics Derived From Laboratory Responses
and the Number of Labs Reporting Each Characteristic

The total number of laboratories returning data is 121.¥

Projectile, Three Digits

revolver ~ 115
38 caliber : 120 L7
special 109 LS
5 lands : 118
right twist 118

Cartridge Case, Three Digits

revolver o 106
38 caliber 115
special 108

Projectile, No Marks

automatic ‘ © 109 T
380 caliber , , 1i6 e

6 lands 116 '

right twist 117

Cartridge Case, "X" Mark

automatic 107
380 caliber 108

ok Late responses (3) not inc]uded‘in tabulation.
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Table 7

REVOLVERS NAMED FOR PROJECTILE {(ITEM 1) - ’ w

Smith & Wesson

- Sturm Ruger

I.N.A. (Brazilian)

HHarrington & Richardson
Iver Johnson

Hopkins & Allen

Meriden Fire Arms Co.

Llama (Gabilondo y Cia Victoria-Llama)

Eibar (Spanish)

Forehand & Wadsworth
Ruby

Orbea (Spanish)

“Alamo Ranger"

Alfa .

Century Arms {Spanish)
Destroyer (Spanish)
Eastern Arms Co.
Gabilondo y Cia

Garantazado

. Guisasula Bros. & Co., G.H. (Spanish)
~Greut Western Derringer
Ind. DeArms

Merwin-Hubert

Miroku (Japanese)

Rossi

SEN '

Sociadad Alpha

Any .38 SPL Caliber

64

2

Numberbof Laboratories

Reporting This Name For

Projectile

111
36
16
14
11

o b R b e b R e DO N W W (1 6
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Table 8

REVOLVERS NAMED FOR CARTRIDGE CASE (ITEM 2)

 Number of Laboratories
Reporting This Name For

Cartridge
Smith & Wesson . . | | 36
Colt’ ' ; 14

Sturm Ruger -

CTWLNLGAL (Bra2111an)

" Rohm

Rossi

EIG

Llama (Gabilondo y Cia Victoria-Llama)
Taurus

Arminus

Charter Arms

Hawes

Harrington & Richardson
Iver Johnson

Miroku (Japanese)
Andrew Fyrderg & Co.
Astra

‘Astra-Unceta y Cia
Century Arms (Spanish)
Dardick

Destroyer (Spanish)

- Fabric DeArms Gdratazades Eibar (Spanish)
Forehand & Wadsworth -
GarantaZado

Garate Bros. & Co,, G.H. (Spanish)
J.P, Gawer

G. H./Revolver (Spain)
Great Western

Herters

Hopkins & Allen

iy Hunter

Interarms

Meriden Fire Arms Co.
Merril

Orbea {(Spanish)
-Remington & Sons

Ruby

Soc;adad Alpha

Spesco

Star

TAC (Spanish)
‘Thompson-Center Arms
Titan

A, Uberti. and Co._,
Dan Wesson :

A B b g b b s e e S R bR R e e Y e e e e R R R R R NN NN W W W WS 0o
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Table 9

AUTOMATICS NAMED FOR PROJECTILE (ITEM 3)

Beretta

Wa lther

Astra

Ceska Zbrojovka (Czech)
Savage

HI Standaxd
Bernardelli

- Star

Llama

Browning
Ortgies

Bayard

MAB

Frommer
Kirikkale
Mauser

Webley & Scott
Bergman .
Galesi {(Italian)
Taulex -

Bufalo (Spanish)
Campo=Giro

Colt

Luger

Radom ,
Republic Espanola
Webley

Basque

Baynard

Corto

Echasa (Spanlsh)
Fast Eibar
Glisenti

Handy
Harrington & Rlchardson
- Heckler & Koch

“ Hijos do Calixto
Manurhin

Nickl
Remington-Arms
Rep, Espanda
Smith & Wesson
Sterling
~Suomi
‘Yovanovitch

 Any .:380 Auto

Number of Laboratories
Reporting This Name For
Projectile

90
63
52
30
29
20
19
16
14

9
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Table 10

AUTOMATICS NAMED FOR CARTRIDGE CASE (ITEM 4)

Beretta

¢ Astra

Walther
Savage
Browning
Llama
Bernardelli

Ceska Zbrojovka

HI Standard
Remington
Ccl-.t o
Frommer

" Kirikkale

MAR

Mauser

Ortgies

Star

Tauler

Bergman

Brixia

Bufalo (Spanish)
Campo~-Giro

DWA

Fimaru
Fimaru-Fegyuer
Galesi (Italian)
Handy

Lahti

Luger

Mugica

Radom

Sauer

SIG

Smith & Wesson
Sterling

Suomi

Any .380 Auto

G

Number of Laboratories

Reporting This Name For

Cartridge

N 41‘
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Table 11
DIAMETER OF .38 SPECTAL PROJECTILE

Measured Diameters of .38 Special Number of Labora@ories ’
Projectiles, In Inches » Reporting This Dianmeter

0.313

- .345
.346
. 349
.35
.350
.351
.352
.353
.354
355
.356
.357
.358
.359
«361
.375

=
OWVONOFHFWWNDHE

'—l
XAt

0.354 ; Total Laboratories
Reporting

Averadge

Il
S
W

Standard
Deviation

0.006
“Table 12
LAND WIDTHS OF .38 SPECIAL PROJECTILE

Measured Land Widths of .38 - Number of Laboratories
Special Projectiles, In Inches Reporting This Width

0.091
.093
.094
.095
.096
.097
.098
.099
.100
.101
.102
.103
.104
.105
.108
.109
110
.114°
.115

HEEPREODNOSUNO SN WN R

!

0.101 - Total Laboratories
Reporting o= 57

Average -
~‘wStandard
‘Deviation = 0.004 '

: e : B - 68
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Table 13

GROOVE WIDTHS OF .38 SPECIAL PROJECTILE

Measured Groove Widths of .38 Special Number of Laboratories
Projectiles, In Inches o Reporting This Width:

0.100
.102
.104
.107
1108
.109
.110
111
112
.113
.114
115
.116
<117
«120
121
.122

R WWOLRWWDWHEFHWENN

0.112 Total Laboratories
‘ Reporting = 43

Average

Standard
Deviation

0.005

: , Table 14 . : ‘ -
DIAMETER OF .380 AUTOMATIC PROJECTILE

Measured Diameters of .380 . Humber of Laboratories
Automatic Projectiles, In Inches Reporting This Diameter

0.345
+350
.351
.352
.353
.354
.355
.356
+357
.358
359
.360
362
-, 364

[,\"h e .
oo ovwanE Vv

0.556",‘ Total Laboratories .. s

Average ; ‘

-
B 1

standard
beviation

5.003
,7 69
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Table 15
LAND WIDTHS OF .380 AUTOMATIC PROJECTILE

Measured Land Widths of .380 Number of Laboratories
Automatic Projectiles, In Inches Reporting This Width

0.045
.046
.047
‘048
.049
.050
. 051
.052
.053
.055
.056
.059
.061

;NNNNG\O\\DCDU’!O\-&:&.&

Average 0.051 Total Laboratories

Reporting

i
[¢,}
(o)

Standard

Deviation 0.004

\ Table 1§
GROOVE WIDTH OF .380 AUTOMATIC PROJECTILE

Measured Groove Widths of .380 Number of Laboratories
Automatic Projectiles, In Inches Reporting This Width

0.123
124
2125
+126
127
+ 128
«129
+130
131
132
+133
.134
+135
.140

l+=~t~k¢~f40\x:bt»kan:w}a

~ Average = 0.129 ~ Total Laboratories :
o T ' Reporting o= 33
“Standard o oy S

Deviation

0.003
S 70



~J
oy

LAB CODE A-_

CHECK HERE (AND RETURN) IF YOU DO NOT PERFORM 8L0O0D ANALYSIS
DATE RECEIVED IN:LAG
DATE PROCESSED IN LAD
DATA SHEET
PROFICIENCY TESTING PROGRAM
TEST #3
HUMAN® BLOOD ANALYSIS

Theksa{np]e is a human blood stain, therefore we ask that you supply only the
methodology you would use in apswering questions 1 and 2. It is not necessary to
perform the actual.tests.  This applies to questions 1 and 2 only.

[

T. Indicate the methods you would normally use to ascertain that the sawple is blood,

“Method(s):

-~

Indicate the methods you would normally use to ascertain that the blood is from
human: species. Y h

Method(s):

4‘., If your laboratory has the capabﬂities to perform any uther grouping or sus-

-2-

Examine according to your normal laboratory procedures and compléte portion(s) which
comply with your laboratory policy.

3. a. ‘What is the ABO factor?

b, ‘Indicate method(s) used:

grouping procedures (such as I, Rh, or isoenzymas, etc.) run any or all of
then and report your findings here. (For each grouping or subgrouping ‘jdentif
please indicate the methods used. Attach adgitional sheets if necessary.)
Group: '

. Method(s):

Group?

Method(s):

NDILYNIWYX3 00079

»
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The human b]ood stain sample(Test Sample#3) was character.zed by
the manufacturer as follows:
ABO factor: group B
Rh: Positive, Cc D Ee
MN: type MN ‘
EAP: type A | . ¥
AK: type 1 '
PGM: type 2-1

The objectives for Test Sample #3 were to test the capabilities of
the laboratories in the ABO grouping system, under controlled con-
ditions which included large sample sizes, clean substrate and a
bloodstain in clean, uncontaminated condifion.

The sample consisted of four drops of a known (type B) blood from
2 single donor collected by f1nger lance on clean sheeting. The
sample was air dried.

ProbTems encountered were obtaining sufficient quantity of sample
in this case requiring multiple finger sticks. The method of choice
whick s employed in subsequent blood tests was venipuncture.

Samples were hand carried to the project staff for packaging and
ra111ng with as 1ittle delay as possible to prevent deterioration
of the samp]e

72
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TABLE 17

METHODS FOR DETERMINING THAT SAMPLE IS BLOOD

This table gives the number of laboratories indicating their normal use of
each test method for determining that a gsmple is blood (Question 1). Note
that laboratories were not requested to actually perform this analysis.
Since many laboratories indicated more than one method, the total number is
greater than the total number of laboratories reporting.

Number of
Labdratories Test Method
1 A absorption elution
B .Color Tests
110 1. benzidine
1 2. benzylidine d1methylan111ne
20 3. hematest (commercial)
2 4. Kastle-Mayer reagent
14 5. leucomalachite green
4. 6. luminol spray (commerc1al)
19 7. ortho-tolidine
45 8. phenolphthalein
C Crystal Tests
1 1. hematoporphyrin
2 2. hemin crystals
2 3. hemochromogen
41 4. Takayama
7 5. Teichmann
2 D electrophoresis
1 E gel diffusion precipitin reaction
8 F macroscopic examination
13 G microscopic examination
3 H precipitin tests
1 I spectrophotometric method
1 g_ultraviolet method
1 K

Wright-Giemse method

73



TABLE 18

METHODS FOR DETERMINING THAT SAMPLE IS HUMAN BLOOD

This table gives the number of laboratories indicating their normal use

-of each teat metliod for determining that a sample is human blood (Question 2).
Note that laboratories were not requested to actually perform this analysis.
SZace many laboratories iundicated more than one method, the total number

1s greater than the total number of laboratories reporting.

Number of
Laboratories Tegt Method
1 A agglutination test
1 B an experimental technique using sensitized
latex particles '
34 Cc electrophoi'etic tests:
1 D microscopic examination
136 E precipitin tests (agar, gel, or liquid phase)

74



TABLE 19

METHODS :FOR ‘DETERMINING ABO. FACTOR OF HUMAN ELOOD

This table gives the number of laboratories indicating each test method used
--for determining the ABO factor of human blood (Question 3). Since many

- laboratories used more than one method, the total number is greater than the -
total number of laboratories reporting.

Number of
Laboratories ’ Test Method
142 - A absorption elution )

Zb B abso;ption inhibition
1 C acacia method for isoagglutinogens
1 D . agglutinin absorption test cf Weiner
1 E_ extraction
1 | F extraction test tubé method for isoagglutinins
1 G forward’grouping‘
77 H Lattes crust test (ditect’méthod, reverse typing)
4 "I mixed agglutination»méthod

75



TABLE 20

METHODS'FOﬁ DETERMINING ADDITIONAL BLQOD SUBGROUPS

This table gives the number of laboratories indicating each method used
for the determination of additional groups and subgroups (Question 4).
Since some laboratories used more than one method, the total number is
greater than the total number of laboratories reporting such tests.

Number of

Laboratories

3

15

™

24

20

23

g o | vlb

el

LV R |- - S [ S ]

j =

= je

gro

Test Method
electrophoresis test for AK
electrophoresis test for EAP
starch gel electrophoresis test for EsD
electrophoresis test for Hb

eellulose acetate or membrane strip electrophoresis
test for Hb -

electrophoresis test for Hp
electrophoresis test for LDH
absorption elution test for MN
absorption inhibition test for MN
gel eleetrophoresis test for PGM

cellulose acetate or membrane strip electrophoresis
test for PGM

&' sorption elution test for Rh
absorptioh inhibition test for Rh

Leister & Kirk test for Rheumatoid Arthritis Factor

76



FIGURE 10

B LAB OODE A~

D CHECK HERE (AND RETURN) IF YOU DO HOT PERFORM GLASS EXAMINATION

DATE RECEIVED INLAB_ -
DATE PROCESSEQ TN LSRR .

DATA SHEET
PROFICIENCY TESTING PROSRAM

TEST 44 -
BLASS EXAMINATION
1tem A rvepresents a glass sample taken from the scene of a burglary. item 8

reépresents a glass sample taken from the Rrousers of a ‘suspect.

1. Item A could have common origin with Item 8.

D ¥ES
O w
L-] Inconclusiva ' ’ ) ‘ . .

2. What information {quantitative srd quelitative) did you develop to arrive at your
conclusion in Ho. 17 : ’

item A

ke

3. Hethod(s} and fostrument(s) used:

DATA SHEETS, MUST BE RECEIVED AT TRE FOUHDATION OFFICE BY MAY 38, 1375,

77




The gﬁass samples (Test Sample #4)#were characterized by the manufacturer
as follows: V , :

- COLOR
Both are clear glass and cannot be distinguished on this basis.

FLUORESCENCE

Type B glass has some tin dissolved into one of its sur{aces and
exposure to ultraviolet Tight will cause the g]ass to fluoresce.
Type A glass does not contain tin.

COMPOSITION
The compos1t10n of the glasses are as follows:
Type A Type B
Si0y 73.37% 73.20%
Na,0 13.16 13.64
K50 0.24 0.03
Ca0l 8.26 8.87
Mg0 3.61 - 3.95
Al,04 1.22 0.15
S04 0.18 0.25
Fe,03 0.112 0.082
Total 100.15 100.16
DENSITY
Typical nominal va]ues for densities are as follows:
Type A Type B
2.4860 g/cc 2.4945 g/cc
2.4862 2.4947
2.4821 2.4949
2.4876 2.4949
2.4859 2.4944
2.4852 - 2.4952

REFRACTIVE  INDEX

Typical refractive indices are as follows:

Ny (Sodium Line) Np (Sodium Line)
Refractive Index Rearact1ve Index
Type A Type B
1.5167 ' 1.5186

78



A
il 1.5167 - 1.5185
i 1.5158 1.5186
1.5167 1:5185
1.5T68 1.5186
1.5166 1.5186
The glass wds prepared for the project'by the Pittsburgh Plate Glass
. Company. Sheets were broken into pieces approximately 1" x 1"  in
'+ sufficient quantities for all participating laboratories and forwarded
to the project staff for packaging and mailing.
:
§ v
;
i
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Table 2]

Refractive Index and Density Differences:

B minus A

Differences in Differences in

Refractive Index Density - g/cm
Laboratory 1 ‘-
Ave. of 3 pieces ~ 0.00261 ‘ 0.01575
Laboratory 2 - 0.002 : 0.006
Laboratory 3 - o .
RI measured at 3 A's 0.0029/0.0028/0.0031 . 0.01430

. B ) v‘
Sampler Supplier - ; %
Ave, of 6 pieces / 0.00205 0.00930 :
|
Average of Results A ;
from 35 Labs 0.00254. - 0 eemm——

Standard Deviation

of these 35 results 0.0007

80



Table 22

Relative Frequencies of the Reported Methods

Refractive Index
Density

Thickness

U.V. Light
Elemental Analysis
Dispersion Curves
Color

‘Dispersion Staining
X-Ray Fluorescence

Physical Edge Match

81

90
77

42
18

14
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¥ FIGURE 11
AUTO PAINT EXAMINATION

LAB- CODE A-

‘::] CHECK HERE (AND RETURN) IF YOU DO NOT PERFORM AUTO PAINT EXAMINATION

DATE RECEIVED IN LAB
DATE PROCESSED IN LAB

DATA SHEET
PROFICIENCY TESTING PROGRAM

TEST #5
AUTO PAINT EXAMINATION

Item A représents a paint specimen recovered from the clothing of a dead victim found
at roadside--an apparent hit-and-run victim. (Disregard metal base plate.)

Items B and C were taken from two separate suspect vehicles. (Disregard metal base plate.)

1. Item A could have common origin with:

] s

0 -
] Both

[] Meither

2. What informétion (quantitative and qualitative) did you develop to arrive at your
conclusion in No.:17? ’

Item A
Item B

Item C

3. Method(s) and instrument(s) used:

‘DATA SHEETS MUST BE RECEIVED AT THE FOUNDATION OFFICE BY JUNE 20, 1975. -
' 83 : ‘



*%‘
The auto paint samples (Test Sample #5) can be characterized
according to the sample manufacturer specifications as follows:

Samples A, B, and C are the same color - American Motors Sienna
Orange (G6). A1l three samples have a triple layer sequence’
of orange topcoat, medium gray primer and dark gray primer.
Samples A and C are the same and were prepaved using topcoat
“and primer from U.S. paint suppliers. Sample B was prepared
using a topcoat and primer supplied by a Canadian supplier
and #s representative of material used at the American Motors
Canadian plant. There is a difference (formulation) in
composition between the topcoats of Sample B versus A and C,
therefore Item A could have common origin only with C.

In future tests of this type, the Project Advisory Committee feels
that it would be preferable to take actual scrapings of paint off
a vehicle. While it is recognized that this would pose rather large
problems in the area of quality control, the approximation of actual
case type situations would be valuable. The metal base plate the

ksamp]es were actually prepared on was unrealistic and misleading.

84



Table 23

‘Relative Frequencies of the Reported Methods

INSTRUMENTS OR NUMBER OF
METHODS USED LABORATORIES

1. Microscope ag

2. Solubility tests ‘88’
3. Infrared analysis 51
4. Emission spectroscopy 41
5. Pyrolysis gas.chromatography 40
6. X-ray fluorescence , ' | ‘ ‘2§
7. Reference collection of automotive N
paint colors co | 14
8. Ultraviolet Spectrophoﬁometry 14
9. Visual 11
/10. X-ray diffraction - 10
11. Thin iayer chromatography | 3
12. Density test ~ 3
13. Fluorescent studies- 3
14, Filters, Wratten and dichroic 1
15. Pyrolysis IR | 1
16, Photographic colox densitomeﬁer 1
17. Microcrystall 1
18, Spot plates 1
'19. Quantitative elemental analysis ’1

20. Reflectance spectrum | . = 1
21. Nome listed T G 1

Since most laboratories indicated more than one method, the -
total number is greater than the total number of labora*orles
reporting. : :

1’]‘..




98

l. Microscope

2; Solubility Tests

3. 1Infrared Analysis

4. Emission Spectroscopy

5. Pyrolysis Gas Chromatography
6; X-Ray Fluorescénce

7. Reference Collection of
Automotive Paint Colors

8. Ultraviolet Spectrophotometry

9, Visual

'10. X~Ray Diffraction

Total
‘Number of Labs
Reporting Use
Method 0f This Method

98

88

51
41

40

22

14
14

11

10

Table724

~Ten Most Frequently Reported Methods

Number of Labs
Reporting They

Number of Labs
. Reporting They
~Could Not

Could Distignguish  Distinguish Item

Item B from A and
C By This Method

19
41
2
18

27
21

B from A and C
By This Methed

54
25

K'i 37
14
1
1

i1

Number of Labs

" Reporting Use

Of This Method
Without Reporting
Their Findings
for The Method
25
22
12
9

12



/8

1.

2.

11,
12.

Acetone

Sulfuric acid
Chloroform
Hydrochloric acid
Ethyl acetate
Sodium hydroxide
Nitric acid

Diphenylamine

-Benzene

ﬁethylepe chloride
: e

!Methanolk

_e .
‘Bimethylformamine

Table 25

Most Frequently Reported Soivents

Total
Number- of Labs
Reporting Use

Of This Solvent

48
47
34
23
17
14
15
14

Number of Labs
Reporting They
Could Distinguish
Item B from A and

C Using This Solvent

-1
34

1

L aad S = B - |

Mumber of Labs
Repoxting They
Could Not
Distinguish Item

B from A and C

Using This Solvent .

33

6
25
12
14

Number of Labs
Reporting Use

Of This Solvent
Without Reporting
Their Findings '

" For This Solvent

14
7

8

Ny Ul Y
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1.

2.

CFIGURE 12
DRUG EXAMINATION

LAB CODE A-

[::] - CHECK HERE (AND RETURN) IF YOU DO NOT PERFORM DRUG ANALYSIS

DATE RECEIVED IN LAB
DATE PROCESSED IN LAB
DATA SHEET |
PROFICIENCY TESTING PROGRAM
TEST #6
DRUG ANALYSIS

‘The enclosed substance was a street buy. The agent needs all the

qualitatiye and quantitative information you can give him.

Inditate method(s) used:

89



The manufacturer has characterized test samp]e # 6 as a blend with a nominal
value of 3% heroin, 3% cocaine, 3% procaine and 91% lactose.

Resuits submitted by two referee laboratoriaes have an average value of 2.7%
heroin, 2 5% cocaine and 3.1% procaine.

The intent of the second drug sample was to prov1deythe Taboratories with a
combination of "hard" drugs that are commonly encountered, spec1f1ca11y
hero1n and cocaine. The diluents chosen were cocimon types, procaine and iac-

tose. The substances were obta1ned from DEA and mixed in a small mechan1ca1 :

mixer to ensure homogene1ty

The m1xed samp]e was then forwarded to the project staff for packaging
and distribution. .

90
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Taﬁlé 26

Frequency of Subétances'Reported

number of laboratories Z of total labs

reporting this substance . (total = 179)*
Heroin , 177 o - 98.9
Procaine. . 130 S 72.6
-Cocaine 126 - 70.4
" Lactose , 59 " 33.0
Reducing sugar : 31 17.3
Monoacetylmorphine ‘ 12 6.7
Starch, carbohydrate ' 4 2.2
Acetylcodeine 3 1.7
Morphine 2 1,1
Chlorine 2 1.1
Quinine 1 N
Methapyrilene 1 -6

Since most laboratories indicated more than one substance, the total
number is greater than the total number of laboratnries repaxting.

* |ate responses (2) not tabulated.

91



Table 27’

Frequency of Methods Used in Determining Substance

number of laboratories .
reporting use of this 7 of tstal labs

Since most laboratories indicated more than one method, the total
-number is greater than the total number of laboratories reporting.

*

Late réﬁéﬁwonsés (2) not tabulated.

92

method (total = 179)*
1. Color Tests 154 86.0
2. Thin Layer Chromatography 120 67.0
3. Gas Chromatography . 118 .- 65.9
4, UV Spectrometry 118 - 65.9
5. Microcrystalline Tests 96 53.6
6. IR Spectrometry ; : 66 3649
7. Gas Chromatography/Mass Spectrometry 29 16.2
. 8. Extraction : 26 14,5 =
9. Column Chromatography 17 9.5
10. Melting Point Test - 5 3.4
11. Precipitation 4 2.2
12. Nakamura's Procedure 3 1.7
13, X-ray Diffraction 2 1.1
14+ Odor Test : 2 1.1
15. Fluorescence Exam 2 1.1
16. General screen for acid and neutral drug - 2 1.1
17, #shing 1 .6
18. Tollens Test 1 .6
19, -Arthur and Smith test for Cl" 1 .6
20. X-ray fluorescence L .6
21. Paper Chrowmatography 1 .6
22. Alpha-napthol test for carbohydrates 1 .6
23. No methods indicated 3 1.7



Table 28‘

Frequency of Color Tests Used in

1. Color Tests

BH®L D00 MO AR OB

NN M EdertnROTODS

Marddis,
Cobaltus Thiocyanate

. Mecke

Froehde
Dille-Koppanyi
Sanchez

Nitric azid . R

Van Urk

Ferric Chloride
Mayers

Fehlings reagent
Mandelins test
Benedicts test
Ruybals test
Scotts test
Mollisch test
FPN

Liebermans test
Salicylate reagent
Zwikker

Tannic acid
Lafons test

.~ Bleach (Dopper's reagent)

Silver Nitrate
Iodoplatinate
Trinders test

. Olivers test
. Tantaure acid’

Stannous Chloride

. Oxyacid test

. Potassium Permanganate
. Picric acid

. Roberts test

+ Parri test

.. Potassium Hydroxide

. Glycerol Cobalt

.- Chen's test

. Starch test

. Barium Chloride

Determining Substance

number of laboratories

reporting use of this
test

% of specifying labs
(total = 102)

102
71
61
57

- 35

- 27
19
11

[l i el e e i ol el el I N N N S S E R VCR VRTINS F 7 I R, .

154 laboratories reported using color tests.
52 (or 33.8%) did not specify which color test(s).
102 laboratories did speCLfy color test(s) used.

Since most laboratories indicated more than one color test, the

total number is greater than the total number. of laboratories

reporting.

93

3,

100.0
69.6
59.8
55.9

"34.3

N W
N
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Table 29

. Frequency of Microcrystalline Tests Used in Determining Substance

5. Microcrystalline Tests

a.
b.
c.
d.

R L B30 MO

Mercuric Iodide
Mercuric Chloride
Gold Chloride
Platinum Chloride

. Wagners test

Gold Bromide
Sodium Acetate

‘Acetic Acid

Lead Iodide
Potassium Acetate
Platinum Bromide
Sodium Chloride

96 laboratories reported using microcrystalline test(s).

number of laboratorieé
reporting use of this

test

% of specifying labs

(total = 64)

43
13
13
12
10

I L T

67.2
20.3
20.3

: P
e e - V- "

32 (or 33.3%) did not specify which microcrystalline test(s),

64 did specify which microcrystalline test(s) used,

- Since many laboratories reported more thar one microcrystalline

test used, the total number is greater than the total number
of laboratories reporting.

%
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Table 30

Frequency of Methods Used in Determining Substance

for Laboratories that Identified Heroin and Cocaine

Color Tests

Thin Layer Chromatography

Gag Chromatography

UV Spectrometry

Microcrystalline Tests

IR Spectrometry

Gas Chromatography/Mass Spectrometry
Extraction ‘

Column Chromatography

Table 31

Frequency of Methods Used in Determining Substance o .

for Laboratories That Identified Heroin Only

Color Tests '

Thin Layer Chromatography

Gas Chromatography

UV Spectrometry

Microcrystalline Tests

IR Spectrometry

Gas Chromatography/Mass Spectrometry
Extraction

Column Chromatography

95

number of laboratories % of total labs
reporting use of this (tobal = 52)
method ' B

48 92.3% /7

27 ’ 51 .9 \/

18 34.6

35 67.3

33 - 63.5

18 ; 34.6

1 ~ ' 1.9

3 ' 5.8

4 o 7.7

number of laboratories % of total labs
‘reporting use of this (total = 125) -
method

104 83.2

93 74.4

101 80.8

82 65.6

55 44,0

46 36.8

26 20.8

22 17.6

13 ‘ 10.4



FIGURE 13 | |
FIREARMS EXAMINATION LAB CODE A-

[_] CHECK HERE (AND RETURN) IF YOU DO NOT PERFORM FIREARMS EXAMINATIONS

DATE RECEIVED IN LAB

DATE PROCESSED IN LAB

DATA SHEET

PROFICIENCY TESTING PROGRAM
TEST NO. 7

FIREARMS EXAMINATION .

Examine :according to your normal laboratory procedures and comp]ete portvon(s\ below -
which complies with your 1aboratory policy.

SCENARIO: Two homicides have occurred, approximately ten days apart: At the
scene of homicide #1 there were recovered ong projectile and one

cartridge case. At the scene of homicide #2 there were recovered
two projectiles and one cartridge case.

(A11 bullets are marked with a letter on the base; cartridge cases, with a number
on the side near the open end, read with the open end to your right.)

1. BULLET AND CARTRIDGE CASE COMPARISONS

Which, if any, of the three projectiles were fired from the same gun?

None

o e

Projectiles fired from same gun
(List letters)

[:] Inconclusive
< Explanation of inconclusive answer: :

b.. Were the two cartridge cases fi?ed 1n,fhé same gun?
o ves
Ot

(] Inconclusive

2. ADDITIONAL COMMENTS
> e 97



The firearms samples (test sample #7) can be characterized according
to the sample manufacturer as follows: '

“"Crime Scene 1"

The copper-jacketed bullet (marked on the base w1th any
one of the following letters assigned on the basis of
random selection: A, B, C, D, E, F, G, H, J, K, L, 0,

P, Q, R. S, T, U, V, Y) was f1red from a Colt .32

Auto p1sto] Serial # 214325. A total of 352 rounds was
fired in groups of 16.

The cartridge case (marked on the side with any one of the
following numbers assigned on the basis of random selection:
5, 7, 8) was also fired in the Colt .32 Auto pistol,

Serial # 214325, mentioned above.

“'Crime Scene 2"

The copper-jacketed bullet (marked on the base with any
one of the foliowing letters assigned on the basis of
random selection: ‘A, B, C, D, E, F, G, H, J, K, L, 0,

P, Q, R, S, T, U, V, Y) was fired from the same gun and
within the same group as the bullet from "Crime Scene 1";
the Colt .32 Auto pistol, Serial #214325,

The other copper-jacketed bullet (marked on the base with any
one of the following letters assigned on the basis of random
selection: I, M, N, X, Z) was fired from a second Colt .32
Auto pistol, Ser1a1 #521R9d

The cartridge case (marked on the side with any one of
“the following numbers assigned on the basis of random
selection: 2, 3, 4) was also fired in the same Colt 32
Auto pistol, Ser1a1 #521524. :

This test was designed to measure the prof1c1ency of laboratories in
the comparison of individual characteristics of fired bullets and
cartridge cases with highly individual Wa"k1ngs

Bullets and cartridge cases were assembled 1nto test samples that
~were made up from within the same firing batch. Sixteen to twenty-
four bullets fired consecutive1y was a batch. ~Ip order to minimize the
" possibie changes that might have occurred irn-the barrels over a period
of time, no bullets from the first batch of firings were packaged with
any bullets from the 1ast batch
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FIGURE 14
.| ’ ; L BLOOD EXAMINATION =

LAB CODE A~

[:]CHECK HERE (AND RETURN) IF YOU DO NOT BERTORM BLOOD ANALYSIS

' DATE RECEIVED IN LAB.

DATE PROCESSED. IN LAB

DATA SHEET B
* PROFICIENGY TESTING PROGRAM
TEST #8
BLOOD ANALYSIS

Please examine samples according to your normal laboratory procedures and complete pcrtlon(s)
which comply with your laboratory polisy. The checklists are intended as a convenience
~in-£illing out the report; they are not intended to suggést any specific test or battery

of tests. Please add any additional information you consider pertinent to your response.

1.  Have theﬁ;’ét/,e;infsf_ns‘been confirmed as blood?

kiib:yem A

Item B "Iethods Dsed:
Yes D ] D Color test (Specify)
Yo D 0 El] Crystal test (Specmfy)
) Macroscopic
Inconclusive [} g [J Microscopic

Comments:

[ precipitin

[0 Other (Specify)

2. Have the stains been confirmed as human blood?

Item A Item B
Yes ’ [ O O Eieétrophoresis
= 1 O ] Precipitin
Bo : [ other (Spec:.fy)
Inconclusive [] 3 RS

o
“Cpmments:

Met:hodsv Used:

s
o
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001

Could Item A and Item B have originated from the same source? , ; ‘ &

[ Yes J we ,f‘/ [ Incohclusi#e

Wnhat informatjon did you denx elop to arrive at your concluslon in Question 3? (Attach additional sheets

necessary.) The table 'is provided for your convenience. It is not intended to suggest any particular
test or battery of tests. : ‘

Grouping ' ‘ Item A  Item B : ‘Methods Used:
Type Type ‘

1f

ABO

AK (adenylate kinase) C —

-Amylase

EAP ‘(erythrocyte acid phosphatase)

Ech. (esterase D)

Hb (hemoglebin)

Hp (haptoglobin)

LDH (lactic dehydrogenase)

MN

PGM {phosphoglucomutase) ' ' P

Rh : : ! . : SRS

Rheumatoi.d Arthritis\fgctor

S ‘ s

Other (Specify)

' DATA SHEETS MUST BE RECETVED IN THE FOUNDATION OFFICE BY SEPTEMBER 5, 1975,



The blood samples (Test Sample #8) can be characterized according
to the sample manufacturer as follows: Ly K

ITEM A ITEM B

(Yellow Cloth)  (Blue-White Claoth)
A - - 0
B ~(Type 0) F————=(Type 0)
D + +
C + Z
E - - n
(o s +
e ¥ ¥
M - +
N + -
S + + T
s ¥ ¥
Kell - ~
Duffy = -
Kidd - -
ADA 1-1 C 1=
AK 1-1 1-1
G-5PD ~A-A - A-A
- Gm (a) T +
Gm (x) - +
Gm <fi) + -+
Gm {b*) + SN
Inv 1 - F
EAP AB AA
PGM 2-1 2-1
Hp 2~1 1-1
EsD 1-1 1-1
Ge 2-1 2-1 c
~Amylase, B A
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The blood was drawn by venipuncture with a sterile syringe and then
immediately dropped from the syringe needle onto cloth spread over a
polyethylene sheet. After drying for 24 hours at room temperature,
the cloth was cut into individual squares and mailed the same day to
the Forensic Sciences Foundation. Plastic gloves were worn when the
cloth was cut up to avoid contamination. As the cloth was cut up, it
was visually checked to ensure that the stain was dry.

The following problems arose during the preparation of the sample.

The cloth used was new cotton and was washed twice without detergent
before the blood was applied to it. It was not washed with detergent
because detergent is known to inhibit agglutination of red blood cells.. -
In retrospect, this was a mistake. The cioth had apparently been sub-
jected to some type &7 fabric treatment which rendered the surface some-
what hydrophobic, causing the drops of blood to ball up on the surface.

" The stains did not, therefore, spread out as much as anticipated. If
this experiment were attempted in the future, it would be more appropri-
ate to wash the fabric several times with detergent before rinsing ‘
several times with boiling water.

Since this sample was prepared and distributed during the summer months,
~ the possibility of sample deterioration (due to heat) which is out of
the control of the manufacturer must be considered. As stated in the
Methods chapter, the sample was prepared under controllled conditions,
but no control could be exercised over the samples after they were out
of the Foundation Office. Future blood samples would probably fare
better if prepared in other than summer months.
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Table 32

Frequencies of Reported Color Tests for Question 1

Question 1l: Have the stains been confirmed as blood? ; o

Instruments or Number of 30f reporting laﬁslv,'

Methods Used : . Laboratories (total = 115)
a. Benzidine : ' 83 ' K 72.2
5. P lphthalin (Kastle-Meyer :
p henolpht! ( ghicche | 33 28.7
¢. Ortho~tolidine , , 15 o 13.0
d. Hematest (commercial) 14 12.2
e. Leucomalachite green . ; 5 4.3
f. Spectrophotometer a 1 .9
g. Luminol spray (commercial) 1 9
h. Benzylidine Dimethylaniline 1 .9
i. Miscellaneous ‘ 1 .9
Table 33 /
Relative Frequencies of Reported CryStal
Tests for Question’l ‘
Instruments or , : . Number of % of reporting.labs
Methods Used ‘ Laboratoriesf (total = 43)
a. Takayama 41 R '95,3
‘b. ' Teichmann B , ‘ 6 14.0

Since many laboratories in{icated use of more than ane o
method, the total number 1§ greater than the total number
of laboratories reporting. % sl ' '



Table 34

- Frequencies of the Reported Methods for Question 1

Question 1: Have the stains been ccnfirmed»asiblood?

" Instruments or Number of % of total labs

Methods Used Laboratories (total=128)*
1. Color tests 115 89.8
2. Crystal tests | 43 33.6
3; Macroscopic | 23 ’ 18.0
4. Precipitin _ ' 19 ‘ 14.8
5. Microscopic 17 13.3
6. Electrophoresis 2 1.6
7. Gel diffusion 2 1.6
8. Suds when wet 1 .8
9. - Hematoporphyrin Fluorescence 1 .8
LO. Spectrophotometric Method 1 .8

Since most laboratories indicated use of more than cne
method, the total number is greater than the total
number of laboratories reporting.

* Late responses (4) not tabulated.
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Table 35

"FrequencieS'of}the Reported Methods for Question 2

Question 2: Have the;stains been confirmed as human blood?

Instruments or ; , Nﬁmber of % of total labs
Methods Uged _ Laboratories (total = 128) %
‘1. Precipitin - 115 ~ 89.8

2. Electrophoretic tests 26 o 2003

'3, Absorption elution | 19 | 14.8

4. immunoelectrophoresis . 2 1.6

Since many laboratbries reported use of more than one
method, the total number is greater than the total number
of laboratories reporting.

Table 36

Frequencies of Responses to Question 3

Question 3: Could Itgm A Number - % of total labs
and Item B have originated of ‘ o
from the same source? Laboratories {total = 128)%
Yes B 49 : 38.3
No - : 49 © 38.3
Inconclusive . 26 o ;20}3 

'No Response 4 3.1

. i

" Lateyrésponses (4) not.tabulated!
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Table 37

Number of Grouping Methods Used for Each Response to Question 3

Regponse to ’ Number of Methods Used‘
Question 3 1 2 3 4 5. 6 7
No - 6 9 14 10 4 3 1
Yes 35 7 2 4 0 1 0
INCONCLUSIVE 18 3 1 2 0 0‘ 0
Table 38

Frequencies of Use of Grouping Methods for Question 3

Grouping Method Used Response to Question 3
' NO YES INQONCLUSIVE
ABO 46 49 24
EAP 28 3 ; 2
PGM 23 6 2
MN 24 5 1
Rh | : .‘ 13 6 1
Hb . 7 3 3
EsD s 2 1
AK 6 1 , 0
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 Table 39

Frequencies of Grouping Tests Reported for Queétion 4

'g Number of % of total labs

Grouping ' ' Laboratories (total = 128)*
ABO 123 961
EAP ‘ 33 25.8
PGM , : 33 25.8
MN . - 30 23.4
Rh | 20 15.6
Hb 15 11.7
EsD 8 6.3
AK 7 5.5
Hp 2 1.6
LDH 1 .8
Rheumatoid Arthritis Factor 1 .8
s 1 .8
6~GPD 1 .8
PCE2 1 .8
- Miscellaneous 3 2.3

Since most laboratories indicated use of more than one
grouping, the total number is greater than the total
number of laboratories reporting.

* | ate responses (4) not tabulated.
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Table 40

Results for the Most'Frequently Reported Grouping Tests

" Grouping Response Item A Item B

[
-
w

ABO Type O 102
Inconclusive
No Response .

B,O
v/

EAP A {or AA)
AB (or BA) 2
Inconclusive
Different
No Response

HHEWOR~ FH&®O

PGM 1 (or 1-1)
2 (or 2-2)
2-1 (oxr 1-2) 2
Probably 2-1
Diffuse bands
Inconclusive

b

Y I I WP RSN W |l =~
NEHENONON

N

HOOKHWWON

MN ; M (oxr M+)
: M- (or not M)
MM (or MN-,M+N-)
MN
N (or N+)
NN .
No agglutination
Inconclusive

N
HHN RN DO

Hb A (or AA,A/A,
: Al, Normal Adult)
S !

Inconclusive

e
W

R
=W

EsD ; 1-1
‘ 1-2
Same
Not detected
Inconclusive

WHHEFN
DS b W

.~ AK -1 (or 1-1)
2 {or 2-1)

| sak A
[}
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FIGURE 15 ~
GLASS EXAMINATION LAB CODE A -

(] CHECK HERE (AND RETURN) IF YOU DO NOT PERFORM GLASS EXAMINATION

'DATE RECEIVED IN LAB |
. DATE PROCESSED IN LAB
DATA SHEET |
PROFICIENCY TESTING PROGRAM

TEST #9
GLASS EXAMINATION

Item A and B represent glass samples removed from the clothing of two hit and ruii
victims found in different locations. Item C represents glass removed from a suspect

vehicle.

1. Could Item A and B have common origin with Item C?

Item A Item B
Yes E] » []
No [:] [:]
Inconciusive [:] [:]

2. What information (qualitative and quantitative) did you develop to arrive at-
your conclusions in Question 1? (Please check all appropriate boxes and provide
values where applicable.)

Item Item Ttem
A B R

Color

[T
.

b. Density

Dispersion Curves

o

d. Elemental Analysis

e. Physical Match

f. Refractive Index

g. Thickness

h. U.V. Light

i. " X-ray Fluorescesnce

3. Other (Specify) :
EE 109



Please specify the methods andjor instructions which were used for those
methods checked in Question 2. (Example: Refractive Index using Cargille
liquids, hot stage; Density gradient tubes with mixture of bromobenzene
and bromoform, etc. Attach additional sheets if nece ~ry.)

Method:
Method:
Method:

Method:

DATA SHEETS MUST BE RECEIVED AT THE FOUNDATION
OFFICE BY uCTOBER 6, 1975
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The glass samples (test sample #9) were all prepared from a s1ngle
head71gh* Tens (Corning) with a refractive index of 1.47777. \When
pieces from different Tocations on the lens were measured, the re-
“fractive index differed by nc more than 4 in the 5th dec1ma1 place.
Therefore, samples A, B, and C are the same.

The unlikelihood of breaking a single headlight lens into a sufficient

. number of pnieces for distribution to all participants caused the manu-

facturer to saw the lens. This created some problems as far as realism
was concerned, however,it did ensure that all the laboratories rece1ved
equai guantities to analyze.

Samp]es were mixed following cutting to randomlze the distri

Th
minimize the poss1b111ty of adjacent pieces being sent to any
1abora+ory

11



Table 41

- Frequency of the Reported Methods Used to Answer Question 2

Question 2: What information did you develop to arrive at your
conclusions in Question 17

Number of Laboratories

: Reporting Use of % of Total Lab.
Method This Method ~ (Total = 112)
Color , 95 ‘ 84.8
U.V. Light - 95 , 84.8
Density 92 82.1
Refractive Index 91 81.3
Thickness 60 53.6
Physical Match 53 47.3
Elemental Analysis ; 44 39.3
Dispersion Curves 37 33.0
X~Ray Fluorescence - 16 14.3
Microscopic Examination 4 3.6
Differential I.R. 2 1.8
Emission Spectroscopy 2 1.8
Visual Inspection 2 1.8
Polarized Light 2 1.8
Dispersion Staining 1 0.9
SEM/EDX 1 0.9
Opacity 1 0.9
Isotropic & Conchoidal Fracture 1 0.9
Scratch 1 0.9
DTA 1 0.9
Trace 1 0.9
Hardness 1 0.9
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Table 42

Summary of Recoonses for Question 2

Question 2: What 1nformatlon.dld you develop to arrive at your
conclusions iu Question 19

o " Number of Labsf
Method ' ' - Response Reporting this Response

3

L)

Color. Items A, B, C, clear
: and/or colorless

Items A, B, C, same 18

Similar : 2

Opadue ‘ : : 1

Not significant P 1

Qualitative : : 1

N
X

U.V. Light No fluorescence
Same
Slight orange
Yellow/pink color
All fluorescence in long wave UV
Slight fluorescence
Short UV fluorescence
Light yellow fluorescence
A flucoresgcence orange
B fluorescence blue-white
C fluorescence light orange
Unable to exclude ,
Short wave green fluorescence
Qualitative
Blue~-purple

et
~

HRERRHBEEBREREEEN

Density Same or similar ’ : 4
and C same
and. B same
greater than A and B
and C same
greater than A and C
’Less than B
different -
much less than ¢, C  less than
or equal to A -
2.244
1 2.255
2.25
2.258
2.2472
2.20 - 2.33
2.1 g/cc

wwnwwoww

RRRRRRE R R DWW
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Method

Density (con’d)

: Thickness

Physical Match

Elemental Analysis

Table 42 (continued)

Resgonse

Number of Labs

" Reporting this Response

2.230 + .010
2.2614

2.24

2.334 g/ml
.1995 - ,42631
B greater than 2.25
A, 2.255

B, 2.254

C, 2.253

A, 1.2581

B, C, 1.2585

Different

Same or similar
Inconclusive
Irregular surfaces

No parallel edges

N/A

B and C same

Negative

A thicker than B and C
Difference noted but no
significance attached

" Varies ' .

A and B thlcker than C
Unable to exclude

Unequal surfaces

A different, B and C same

" Not recorded
" No measureable side

Does not match
Same

Not possible

2 parallel

Same or similar

B and C same

B has more Al

A and C same.
B contain Cu,
contains Cd
contains P, A and C do not
contains Al

and C contain trace of Nl
and C different -

contains more Ni “

contains Ni, B and C do not

C does not

?2V3’w3’w3’?
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Table 42 (continued)

‘ i : T Number of labs
Method T Response Reoortlng this Response

Elements reported: main: Si
’ B
Na
other: As
-~ Li
Al . B
cu : L
Ca
‘Fe
Mg
Mn
Zr
Ma
Ni
Ti
Zn
Manganese
Tantalum

HHHwHHwbﬂmQNQMmﬂﬂm
®

Dispersion Curves Qualitatively indistinguishable or
same
Questionable
A and C same, but not B

s

The following values were given as Dispersion Curve data for

items A, B, and C. Due to the fact that no other information

was given with respect to units, calculations, methods used, etc.,

no. analysis was performed and only the data reported is presented here.

Item A Item B Item C
96.98 96.98 - 96.98
68.4 78.4 68.4
‘ 1.477 1.477 1.477
~at 31°c-39°C 1.480 1.480 1.480
‘ 62.13 62,02 62.24
.0080 .0079 .0080

X-Ray Fluorescence Same ' _
Samples run directly
‘A and C same, B different
B and C same, A different

e

Refractive Index (rounded to three dec1mal places)
Specific values reported for Ng (Sodium Line)

Item A , Freguencx
1.475 =

1.476
1.477
1.478
1.479
1.480
1.484
-1.487

Do VN D B

Mean=l478w ~ 115
~ Standard dev1at10n =-,0018 11



Tabled? (continhed)

Refractive Index (continued)

Item B : Frequency
1.475

1.476

1.477

1.478

1.479 4

1.480

1.484

1.487

' N
F 00 00

Mean = 1.478
Standard deviation = .0018

Item C Freguéncz

1.474
1.476
1.477
1.478
1.479
1.480
1.484
1.487

IR
00 WOy s

Mean = 1.478
Standard deviation = ,0018

Other responses (statistical outliers excluded from above calculations)

reported: :
Item A Item B ‘Item C
1.655 1.655 , 1.655
1.571 S 1.571 , 1.571
57.7 ; 57.7 57.7
Other qualitative responses reported:

; Same 7
Dif ferent , , 2
Comparative basis only 2
Very close 1
Specific refractive index

not determined 1
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FIGURE 16 : © LAB CODE A
PAINT EXAMINATION -
[ ] cHECk HERE (AND RETURN) IF YOU DO NOT PERFORM PATNT EXAMINATION
‘DATE RECEIVED‘IN LAB
DATE PROCESSED 1N 148

DATA SHEET
PROFICIENCY TESTING PROGRAM

TEST #10A
PAINT EXAMINATION
Item B represents a paint sample removed from the door jamb of a burglarized bu1[d1ng Items
A and C represent samp]es found on the clothing of two different suspects.
1. Could Items A or C have common arigin with B?

ITEM A ITEM

TEM €
es O O
o IR B O
INCONCLUSTVE [ : ] )

2. What information (qualitative-and quantitative) did you develop to arrive at your conclusions in
Question 17 Please check all appropriate boxes and provide values where applicable,

In the left hand column indicate the sequence (1,2,3 etc.) in which the tests were run. Indic. .e
with an asterisk (*) the point where a conc]us1on was reached, even though subsequent tests

were performed for confirmatory purposes.

0

Sequence of
Testing ) ’ ITEM A VITEN B 7 ITEM C

DENSITY STUDIES.

EMISSION SPECTROSCOPY
(Specify Elements Identified)

FLUORESCENT STUDIES
INFRARED AMALYSIS
MACROSCOPIC EXAMINATION

MICROSCOPIC EXAMINATION

PYROLYSIS G-C

SOLUBILITY TESTS {Spacify
Solvents Used)

THIN LAYER CHROMATOGRAPHY

UV SPECTROPHOTOMETRY

FEDACTION

X-RAY Dx

-~ X-RAY FLUORESCENCE o - — : _ ) o k _ . :
{Count Ratio) ~ SR : [ i 5

«__ OTHER (SPECIFY) b oaw

Tl



Please specify the information developed with each of the methods
and instruments checked in Question 2. (Exampie: Solubility tests
using HCT, H,S0,, Acetone and HNO3). Please provide specific and
complete responses. Attach additional sheets if necessary.

Method:

Method:

Method:

Additional Comments:

DATA SHEETS MUST BE RECEIVED AT THE
FOUNDATION OFFICE BY NOVEMBER 26, 1975
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The pa1nt camp!es (test :ample #10A) have been character1zea by the
~manufacturer as follows

The paints were drawn at six mils wet film 0n'glass to yield 3
approximately 120 square inches for each sample. The three samples
consist of the following: :

Sample }

Content A ; B ¢
Ti02 3.0 ibs. 3.0 1bs. 2.0 1bs.
Zn0 , , - - 1.0 1bs.

Solids Soya Alkyd - 3.6 1bs. 3.6 1bs.

Solids Acrylic Alkyd 3.6 1bs.

1
L3N

A1l have traces of Iron, Zinc, Lead and Cobalt.

Therefore, samples A,'B, and C could not have common origin with
each other.

This test was designed to ascertain the ability to compare paint
samples which were formulated to check both organic and inorganic
methodologies. The design of the sample specified that differenti-
ation between the paints could be accomplished by instrumental or
chem1ca1 means independent of each other

Paints were drawn down on g]ass and scraped with teflon coated razor
blades when dry.

Prob]ems were encountered in the formu]at1on of the paints when the
manufacturer was forced to use a different can of Ti0 during the
run. - This caused differences in the trace elements found in the
paints. While the differences in these trace elements were in-
significant to the paint manufacturer, they were unsuitable for a
project of'this nature and thus the paints had to be reformulated.

A packag1ng problem was encounterad with this samp]e (descr1bed in

the Methods chapter) which necessitated the cancellation of Test #10
and the substitution of Test # 10A (identical materials.)
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Table 43

Frequencies of the Reported Methods

Percent of

Instruments or ' Number of ‘ total labs
Methods Used Laboratories (total=110)*
Microscopic Examination o - 104 94.5%
"Solubility Tests ’ 100 90.9%
Macroscopic Examination : 94 85.5%
Pyrolysis G-C 57 51.8%
Infrared Analysis 56 50.9%
Fluorescenk Studies 43 » 39.1%
Emission Spectroscopy 39 35.5%
X~ray Fluorescence 26 23.6%
Density Studies 8 7.3%
X-ray Diffraction 7 6.4%
UV Spectrophotometry 4 3.6%
G~C Solid Sampler 2 1.8%
ATR 3 9%
Color~-Marquis 1 . 9%
Pyrolysis Infrared 1 . 9%
Atomic Absorption 1 .9%
Spot Test 1 . 9%
Spectral Reflectance 1 .9%

~* Late responses (1) not tabu]ated;
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Table 44

Comparison of Item A and Item B

by the Eight Most Frequently Reported Methods

Total Number of
Labs Reporting
Comparison of

Item A and Item

Method B by This Method.

Number of

Labs Reporting
They Could:
Differentiate
Item A and Item

Number of Labs

Reporting They

Could Not
Differentiate :
Item A and Item B

Microscopic Exam
Solubiliﬁy Tests
Macroscopic Exam
Pyrolysis G-C
Infrared Analysis
Fluorescent Studies
Emission Spectroscopy
X-ray Fluorescence

92

g2
80
53
48

20

39
35

Table 45

B by This Method. by This Method.

17
43

5
50
20

(18.5%)
(46.7%)

( 6.3%)

(94.3%)
(41.7%)
( 5.1%)
(20.0%)

(20.0%)

Comparison of Item B and Item C

75
49
75
3
28
37
28
16

by the Eight Most Frequently Reported Methods

Total Number of
Labs Reporting
Comparison of
; Item B and Item.
Method C by This Method.

Number of

Labs Reporting
They Could
Cifferentiate
Ttem B_.and Item

C by Tais Method.,

Number bffLabs

Reporting They
Could Not
Differentiate

Ttem B and Item' C

Microscopic Exam
Solubility Test
MaCroscopic Exam
Pyrolysis G-C
Infréred'Analysis
Fluorescent Studies
Emission Spectroscopy

X~ray Fluorescence

92
90
80
51
47

39
37

21
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28
1
14
o3
20°
26
.18

(12.0%)
(31.1%)
(1.3%)
(27.5%)
( 6.4%)

(51.3%)
(70.3%)
(85.7%) .

by This Method.
81
62
79
37
44

19
11
3



. FIGURE 17
SOIL EXAMINATION

LAB CODE B-

[:}CHECK HERE AND RETURN IF YOU DO NOT PERFORM SOIL EXAMINATIONS'
DATE RECEIVED IN LAB
DATE ‘PROCESSED IN LAB

DATA SHEET
PROFICIENCY TESTING PROGRAM

TEST #11
SOIL EXAMINATION

Item A represents a soil sample from a burglary scene. Items B and C represent
samples of soil removed from the shoes of two different suspects.

1. Could Items B or C have a common origin with Itéﬂ A?

Item B Item C
Yes E] []
No [:] D
Inconclusive O [y

2. What information (qualitative and quantitative) did you develop téggrrive at
your conclusions in Question 17 Please check ali appropriate boxes-snd provide
values where applicable. ' Lo

In the left hand column indicate the sequence (1,2,3, ete.) in which the tests
were.vrun. Indicate with an asterisk (*) the point where a conclusion was
reached, even though subsequent tests were performed for confirmatory purposes.
If elemonta1 and/or mineral composition is determined, 1nd1cate the elements
and/sr minerals identified.

Sequence of ' ITEM A ITEM B . ITEM €
Testing

Color

Density Studies

Microscopic Examination

Emission Spactroscopy’

X-Ray Diffraction

X-Ray Spectroscopy

Other (Specify)

it i e e
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3 R : : : :{
i . .
3 ’ :

3.. Please provide the results obtained with each of the methods and
instruments checked in Question 2. (Example: Density Gradient
tubes using mixture of bromoform and bromobenzene, etc.) Please
provide specific and complete responses. Attach additional sheets
if - necessary.

Method:
Method:
Method:

4.  Additional Comments

DATA SHEETSMUST BE RECEIVED AT THE FOUNDATION OFFICE BY JANUARY 2, 1976
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The soil samples (test samples #11) have been characterized by
the manufacturer as foliows: , :

Sample A _ = Hanford Sandy loam, Fresno, California

Sample B

"L Columbia Sandy Loam, Patterson, Califarnia
Sample Ca same S

Samples A, B, and C key'fn the Munsell Soil Color Chart as:
10 YR/5/3  (dry)

2oty

10 YR/3/ {wet)
A'may'Qe distinguished from B and C by density gradient}énd elemental
analysis. Therefqre, A does not have common origin with B or C.

The principal problem in supplying ‘the so6il samples was finding two
soils with the same texture and color, but from widely differing
geographical locations. The Hilgard Collection in the Department
of Soils and Plant Nutrition at the University of California,
Berkeley, was the source of both samples. Over a thousand soils
were considered before a final selection was made. Finding two
soils of virtually the same color is a difficult task.

Upon selection of the two soils, each was screened through an 80-mesh
~faye and mixed thoroughly on a mechanical shaker to ensure homo-
eity of the individual samples distributed to the participating
lasoratories. Approximately 500 grams of each soil was mailed to the
Forensic Sciences Foundation for packaging and distribution.
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Table 46

Frequency of the Reported Methods Used to Answer Question 2

Question 2: What. information did you develop to arrive at
your conclusions?

Number of Labs Percentage of

Reporting Use of = Responding Labs
Method " this Method Using this Method*
Color . 88 100 %
Microscopic Examination 80 90.9
Density Studies 60 68.2
Emission Spectroscopy 35 39.8
X~ray Spectroscopy 17 19,3
X-ray Diffraction 11 12.5
pH Tests 10 11.4
Microschemical Tests 9 10.2
UV-Fluorescence « 6 6.8
Optical Mineralogical Analysis 6 6.8
Particle Size 5 5.7
Ignition Loss 3 3.4
Magnetic Components 3 3.4
Infrared Absorption 2 2.3
UV-Visual Spectroscopy 2 2.3
Turbidometry 2 2.3
- Colloidal Suspension 2 2.3
Water Emulsion 1 1.1
Differential Thermal Analysis 1 1.1
Energy Dispersive Analysis 1 1.1
X-ray Light Mineral 1 1.1
Organic Composition 1 1.1
Pyrolysis G-C ] 1.1

* Total (88) does not include responses (5).
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Table 47

Cnmparisbn of Item A and Item B by
~ the Seven Most Frequently Reported Methods

-

Number of Labs

o - Number of Labs Reporting they
Number of Labs Reporting they - Could Mot Differ-
Comparing Item A Could Differentiate entiate Item A
: and Item B by Item A and Item B and Item B by
Method this Method by this Method ~ this Methqd
Color 77 o 37 - 40
Microscopic ) ,
Exam 62 N Y
Density S : _
Studies ¢ 50 25 25
Emission :
Spectroscopy 30 2 28
- X-ray Spectroscopy 16 6 10
X-ray Diffraction 11 3 8
pH 10 9 1
Table 48
Comparison of Item A and Item C by
the Seven Most Frequently Reported Methods
» o Number of Labs
‘ Number of Labs Reporting they - :
Number of Labs Reporting they ~ Could Not Differ-
~ Comparing Item B Could Differentiate entiate Itam A
and Item C by Item*A and Item B and Item B by .
Method this Method by this Method this Method
Color , 77 7 A [ R
Microscopic ‘ 1
- Exam ; 62 11 b1
Density - ' : '
Studies , 50 ‘ 27 : : ‘ 23
Emission ' ‘ o
- Spectroscopy © 30 Z 4 28
X-ray Spectroscopy - 16 - ‘ 7 E o9
X-ray Diffraction 11 3 ) 8.
PH y 10 9 N
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Table 49

Num erical and Sequential Breakdown of the
Seven Most Frequently Reported Methods

Number of : .
Labs Using Step Step Step Step Step Step Step
. Method this Method 1 2 3 4 5 - .6 7
Color | 88 79 8 0 0 1 0 0
Microscopic : | '
Examination 80 6 60 12 T 0 0
Density : ‘
Studies 60 0 7 31 19 0 2 1
" Emission : :
Spectroscopy 35 1 0 13 15 5 0 1
~K=ray
Spectroscopy 16 0 2 7 3 3 1 0
X-ray ‘
Diffraction 1 0 1 2 3 4 1 0
pH Tests 10 0 ] 2 1 4 2 0
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Table 50

Number of Tests Performed to Rgach~aﬂCené]usion

St

‘Nymber of Cot

G<dx1on

s/ Cumulative Percent

Reached at s St@p ? (68 Labs)
i E? ] 25- 0%
6 8.8
21 30.9
17 25.0
5 7.4
0 0.
1 1.5
1 1.5

~ Note: 20 Labs did not report the po1nt where a conc1us1on

(i.e., no * shown) -

‘Table 51

Number of Conclusjons Reached From Each

of the Seven Most Frequently Used

Method

Color

Microscopic Examination
Density Studies
Emission Spectroscopy
X-ray Spectroscopy
X-ray D1ffract1on

pH Tests

Methods

129

was reached.

Number of Conclusions

Reached‘Frqm'this Method _'7

1
2

5
4

0 -
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Note:

Table 52

Elements Reported by Participating Labs

- Elements

(ATuminium)

(Arsenic)
(Boron)
(Barium)
(Carbon)
(Calcium)
(Cadmium)
(Chlorine)

- (Cobalt)

(Chromium)
{Copper)
(Iron)
(Galium)
(Iridium)
(Potassium)
(Magnesium)
(Manganese)

(Molybdenum) -

(Sodium)
(Nickel)
(Oxygen)
(Osmium)
(Lead)
(Rubidium)
(Rhodium)
(Ruthenium)
(Sulfur)
&Antimony)
Silicon)
(Strontium)
(Titanium)
(vanadium)
(Yttrium)
(Zinc)
(Zirconium)

Number of Labs Which
Reported Finding the
Elements in a Sample

22

N

WN—CTO W — =000 > — N = 03—

QOO QW — = ) P =

1mw~m

28 laboratories reported specific elements

that they had found in the samples.

130



FIGURE 18 =~ L LABCODEE‘_A_;;_;;__

FIBER EXAMINATION o

[:] CHECK HERE (AVD RETURN) If YOU DO NOT PERFORM FIBER EXAHIVATION
DATE RECEIVED IN LAB

OATE PROGESSED IN LAB

DATA SHEET
PROFICIENCY TESTING PROGRAM

TEST #12.
FIBER EXAMINATION
Item C represents f1bers from the scene of a’ homicide. Items A and B represent fibers found
on the shoes of two different suspects.

1. - Could Items A or B have common origin with C?

ITEM A ITEM B
YES o my
N0 ' O
INCONCLUSIVE [ O

2. What information (qualitative and quantitative) did you develop to arrive at your conc]usions
in Question 1?7 Please check all appropriate boxes and provide values where applicable,

In the left hand column indicate the sequence {1, 2, 3, etc.) in which the tests were run.
Indicate with an asterisk (*) the point where a conc1uswon vas reached even though subsequent
tests were performed for confrrnatory purposes.

Sequence of ' : ITEM ITEM ITEM
Testing ; A B c

BIREFRINGENCE

EMISSION. SPECTROSCOPY |
(Specify Elements Identified}-

FLUORESCENT STUDIES

_ INFRARED ANALYSIS

_ MACROSCOPIC EXAMINATION
MELTING POINT DETERMINATICH

MICROSCOPTC EXAMINATION
(Specity Type)

PYROLYSIS G-C ) L S

REFRACTIVE INDEX

SOLUBTL Y TESTS (SpeCT“'
Solvants Lised)

_ THIN LAYER CHROMATOGRAPHY"

UV SPECTROPHOTOMETRY X : : ;, [

X-RAY DIFERACTION

X-RAY FLUIPESCENCE : ‘ S
(Cuunt Ratio)

omyEe (SPSCIFY) : i ‘ e : A R
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Please spacify the information developed with each of the methods
and instruments checked in Question 2. (Example: Solubility
tests using HC1, H,50,,Acetone and HNO5; microscopic-fibers
identified as cotton, nylon, etc.) ,

Please provide specific and complete responses. - Attach additional
sheets if nescessary. _ . o

Method:
Method:
Methaod:

Additional Comments:

DATA SHEETS MUST BE RECELVED AT THE
FOUNDAT IO OFFICE. DY FRARUARY 10,1978

132



The Fibers (test samples #12) can be characterized according to the
sample manufacturer as follows: R

Item A - Composition:  100% woo1
Manufacturer: Philadelphia Carpet Company
Color: _Heather Green

'Item B - Composition: Acrylic (70%‘acry1ic + 30% modaéry]ic)
‘ - Manufacturer: Brinkcrest Company
‘Color: #1014 Avocado

Item C - Composition: 100% Dacron Polyester
- Manufacturer: Burlington Industries
Color: #31 Pine

Three different fiber specimens were submitted. The specimens were
deliberately small in quantity to duplicate the sample size generally
found in casework.

Fibers were pulied directly out of carpet samp1e§; placed in folded
glassine paper and inserted into coin envelopes.

One specimen was 100% wool; the other two were different synthetics.
Fiber size and color were selected as nearly as possible to being

the same to the naked eye. The test was so designed that macroscopic
examination would probably not differentiate the sampies. However,

a thorough micrescopic examination would indicate differences in the
fibers. Also, these differences could be detected by several other
analytical methods available in some of the laboratories, and those
laboratories which conducted that thorough of an exam1nat1on could be
be expected to identify the s gec1f1c fibers.

Difficulty was encountered in obtaining specimens close in color and
size, which would also have sufficiently different characteristics that

a s1mp1e microscopic examination could tell them apart. It was desirable
that phase contrast microscopy, polarized light, dark field illumination,
etc., wou1d need to be uszd. :

of 1nteresttwas~the high percentage of correct results which were -
reached by several different methods of examination. Subsequent
tests should use the same type of fibers from different sources which
would be more difficult to d1fferent1ate than in the mere elimination
process that was required here
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Table 53

FREQUENCY OF THE REPORTEDMETHODS USED TO ANSWER QUESTION 2

?Question 2: What information did you deve]op to arr1ve<at your

conclusions?

. Method

Microscopic Examination
Macroscopic Examination
Solubility Test
Birefringence

Melting Point Determ1nat1on
Refractive Index
Fluorescent Studies
Infrared Analysis

Flame Test

Density Studies

Thin-layer Chromatography
Dupont I.D. Stain #4
Thermal Depolarization Analysis
Color Test

UV Spectrophotometry
Diameter of Fibers

* Total (117) does not include late responses (3).

- Number of Re-
ported Use of
this Method

Percentage of
Responding Labs
Using this Method*

121% %
84

N/A**
71.8%
48.2%
40.4%
17.1%
16.7%
11.7%
9.4%
1.7%
.9%
.9%
.9%
.9%
.9%
.9%
.9%

**Some Laboratories reported more than one microscopic examination
in response to Question 2. 113 different Labs did some kind of

~microscopic exam1nat1on

134



Table 54

Comparuson of Items A and C by
the E1ght Most FreqUent1y Reported Methods

‘ N Number of Labs
Number of Labs - Reperting they

Number of Labs ~ Reporting they ~ Could Not Differ-
‘Comparing Item A  Could Differentiate entiate Item A
= ‘ and Item C by Ttem A from Item C from Item C by
Method this Method by this Method this Method
Microscopic i :
Exam 108 , 108 Q
Macroscopic :
Exam 56 38 18
SolubiTity
Tests : 26 22 ' 4
Birefringence 22 ' 19 o 3
Melting Paint
Determination 10 10 0
Refractive :
Index 4 ' 4 Q
 Fluorescent | ‘ ’ ,
Studies , 8 ~ 3 ' 5
Infrared
Analysis 3 2 1

135



Table 55
Comparison of Items B and C by
the Eight Most'Frequent1y1Reported Methods

‘ Number of Labs
Nymber of Labs ~ “Reporting they

Number of Labs Reporting they j Could Not Differ-
Comparing Item B  Could Differentiate  entiate Item B
: : and Item C by Item B from Item C from Item C by
Method this Method . by this Method this Method
Microscopic S B o
Exam 107 99 ° 8

~ Macrescopic ‘ :

' Exam 56 - 20 36
Solubility Tests 45 o 39 6
Birefringence 36 | | 33 3
Melting Point R

Determination 19 19 ‘ 0
Refractive ' : ' ‘ '
Index 16 16 Q
Fluorescent o ~ |
Studies 10 5 5
: Infrared : g '
Analysis ' 9 , 9 , 0
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Table 56

. Numerical and Sequential Breakdown
of the Eight Most Freguently Reported Methods

Number of

| ~ Labs Using Step Step Step Step Step Step Step Step
Method » this Method 1 2 3 4 5 . 6 7 8
Microscopic
Examination 127% 30 79 8 2 Q 1 0 1
Macroscopic |
Examination 83 80 3 G Q 0 0 0 0

- Solubility ‘ i |

Tests . 8 . 0 9 26 13 5 2 0 o0
Birefringence ‘46 ‘ 2 12 17 10 3w 2 0 0
Melting Point S
Determination . 20 0 1 7 6 3 2 n 0
Refractive Index 19 0 1 6 7 5 0 0 0
Fluorescent
Studies 13 1 5 4 3 0 0 0 0
Infrared ' 1
Analysis 10 1 1 4 2 1 0 T 0

*Some Labs reported more than one microscopic examination.
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" Table 57

Number of Tests Performed to Reach a Conclusion

W

(=2 TR & ) TR <

Number of Conclusions

Reached at this Step

20
71
16
5
1
1

Note: 15 Labs did not report the point where a conclysion was
reached (i.e., no * shown)
Also, some Labs reported more than one asterisk

Table 58

Number of Conclusions Reached from Each of the

Eight Most Frequentiy Used Methods

ﬁethod‘

Microscopic Examination
Macroscopic Examination
Solubility Tests
Birefringence ,
Melting Point Determination
Refractive Index

- Fluorescent Studies
Infrared Analysis

- 138

Number of Conclusions
Reached on this Method

79
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1b.

61

LAB CODE B

CHECK HERE (AND RETURM) IF YOU DO NCT DO PHYSIOLOG!CAL FLUID
EXAMINATION.

DATE RECEIVED

DATE  PROCESSED

DATA SHEET
PROFICIENCY. TESTING PROGRAM

TEST #13
PHYSIOLOGICAL FLUID EXAMINATION

Items A and B represent evidence collected in connection with a rape case. Please
examine the items according.to your normal laboratory procedures and complete
portion{s) which comply with your Taboratory policy. Please add any additional
information you consider pertinent to your respense.

The stain on Item A (Blue Cioth}):
[Jvas examined with inconclusive resutts

[:]was examined and determined [] tentatively as representing a ,____________stam.

[} conclusively

The following tests were conducted to arrive at the answer to question la:
[:] Microscopic examination

[7] phase contrast

D Bright field (spécify stains used)

[] Acid phosphatase determination
specify. substrate:

specify dye:

———

D Starch amylase
] Microcrystalline (specify)

,D Biood group determination {specify factors sought, and metheds used).

Factors: o Methods dsed:

e e

“[Jother (specify)

(OVER)

2a,

2b.

3.

[T Acid phosshatase determingtion

‘\1\ . -2

The stain on Item B (Pink Cloth):
[Jwas examined with inconclusive results

[:[was exammed and determmedD tentatively as representmg a’
D conclusively

;be following tests were conducted to arrwe at the ansver to questwn
a:

[ Microscopic examinatwn
D Phase contrast
1 Bright field (specify stains used)

specify substrate: speci fyb dye:

[[] starch amylase
] Microcrystalline | (specify)

D B8lood group detemination {specify factars sought, and methods used).

Factor;: ) ’ Methods used:

aInTd TIIB0TI0ISAHd

1 other '(}specify)

Additicnal Comments:

stain
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" The stains (test samp]es #13) are character1zed by the manufacturer
as follows: ‘ ‘

Item A:  (Blue Cloth) is stained with Sq11va from a Type A
secretor individual

Item B:  (Pink Cloth) is stained with seminal fiuid from a
Type A secretor individual with a normal sperm
count.

The saliva stain was deposited on clean cloth by touching a swatch of
cloth previously cut into 2-inch squares, to the tongue of the donor.
Approximately 20 stains were deposited at a time. After 20 stains,
however, a period of time was necessary to gererate more saliva.

Ptastic gloves were worn while handling the cloth swatches. The stains
were allowed to dry at room temperature for 24 hours on a sheet of
polyethyiene. They were then packaged in manila envelopes and mailed
to the Forensic Sciences Foundation. The cloth was color coded (blue)
to distinguish the saliva stain and the semen stain (pink). If this
experiment were attempted in the future, the approach used in this

test sample would appear to be adequate and satisfactory.

To manufacture approximately 250 samples for the semen test, the voi-.
ume of semen that is necessary exceeds that which is produced in the
normal volume of ejaculate. At the same time it was felt that the
homogeneity of the total sample was critical to ensure that each
laboratory is given identical samples insofar as possible. The semen
was pooled from three separate ejaculations. A1l three ejaculations
were collected within a 12 hour period, the first and second con-
secutive ejaculates being stored at 4° C after collection. Following
the third ejaculation, the pooled sample was allowed to Tiquify for
approximately one hour at 4°C.  Microscopic examination of a small
a11quot showed a normal sperm count. The sample was then stirred to
insure homogeneity, and two drops were deposited on 2-inch squares of
clean cotton cloth spread on a polyethylene sheet. The stains were
allowed to air dry for 24 hours at room temperature, packaged in

a manila envelope and, with the package of saliva stains, mailed on
the same day to the Forens1c Sciences Foundation. If this experiment
were attempted in the future, the approach used in this test samp1e :
wou1d appear to be adequaue and sat1sfactory
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Table 59
Frequency of theWNethods Reported in Résponée to Question 1b

Question 1b: The following tests were conducted to arrive at the
answer to Question la (regarding the origin of Item A):

A,

. ; Number of Reported Percentage of Respond%;ﬁ
- Method , Uses of this Method Labs Using this Method*
Acid Pﬁosphatase
Determination 98 ~ 76.6%
Microscopic Examination ' 77 ' 60.2%
Bright Field : 37 o - 28.9%
Phase Contrast 15 11.7%
Starch Amylase = .74 . 57.8%
Blood group Determination 61 o ', 47.7%
Microcryéta]line 19 | 14.8%
Table 60

Frequency of the Methods Reported in Response to Question 2b

Question 2b: The following tests were conducted to arr1ve at the
: answer to Question 2a (regarding the or1g1n of Item B):

_ Numbér of Reported v  Percentage of Responding“
Method Uses of this Method = Labs Using this Method*

Acid Phosphatase | | S

Determination - 120 93.8%
Microscopic Examination 109 o ssa2n

Bright Field : 62 48.4%

Phase Contrast 37 L - 30.9%
Blood Group Determination 84  ‘65.6%’"
Microcrystalline | | 47 3673
Starch Amylase | 30 3.9

* Total (128) does not inc1ude‘1ate}responses;(1).‘
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Table 61

Summary df Responses to Question la of’Thosé Labs

Response

Inconclusive
Saliva, tentatively
Saliva, conclusively
Vaginal, conclusively

Non-seminal

Reporting Use of Starch Amylase Determination in Question 1b

Number of Labs Reporting
this Response

8
43
21

Table 62

Summary of Responses to Question la of Those Labs

Not Reporting Use of Starch Amylase Determination in Questidn 1b

Response

- Inconclusive
Sa]iva, tentativa1y
Saliva, conclusively
Non-seminal
Vaginal, tentatively
Vagina], conclusiveTy

No Response

Number of Labs Reporting
this Response

29
4

2
15
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-Table 63

~ Stains Used by Those Laboratories Regprt1ng .
Br1ght Field as a Response to Questxon 1b ar 2b

Number of Reported Number of Reported
; SR Responses in ~ Responses ini
Stain 7 ‘ Question 1b Quast1on Zb

13

Kernechtrot & P1cro1nd1gocarm1ne
Gram's Stain

Carboleosin Fuchsin
Baecchis ,
Hematoxylin/Eosin
Gentian Violet

Crystal Violet
Hematoxylin

Giemsa Stain
Aceto-orcein

Wright

Methylene Blue and Eosin
Methylene Blue

_.Basic Fuchsin

Lugol's Stain

Methylene Blue & Basic Fuchsin
Saffranin :
Eosin

Phenosaffrine
Papanicolaou

No Staining

MNO OO O C— =t b e N = ed N =t ) W P . 00
e e N N et N et PO e DN S OV N Y
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Table 64

Substrates and Dyes Used by Those

Laboratorwes Reporting Acid Phosphatase Determ1nat1on |

As a Response to Question lb or Zb

Number of Labs Reporting  Number of Labs Reporting

Use of this Substrate in = Use of this Substrate in

Substrate 1b 2b .

- o~ naphthyl Phosphate 83 102
Thymolphthalein Monophosphate 4 5
Walker 3 4
Phosphatesmo KM 2 2
SAP 1 1
4-methyTumbelliferyl Phosphate 1 1
p-nitrophenyl Phosphate- 1 1
Phosphatabs Acid 0 3
Disodium Monophenyl Phosphate 0 2

’ Number of Labs Reporting Number of Labs Reporting
~ Use of this Dye in Res- Use of this Dye in Res-
Dye ponse to Question 1b ~ ponse to Question 2b

Brentamine Fast Blue B 50
Anthraquinone 1-diazonium
chloride ' 1
Naphthanil Diazo Red AL
~Diazo Blue
Tetrazotized o-Dianisidine
Fast Navy Blue RA :
Diazo Red RC
Fast Red AL
Diazotized 5-nitro anisidine
Folin-Ciocalteau

QO MOMN WWOohOTOY W
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Table 65

Type of Microcrystalline Tests Perfbrmed by Those

Laborator1es Reportwng Microcrystalline Tests as a Response

Florence Test
Barberios
Cheline
Lugol's

Tetramethyibehzidine

to Question 1b or 2b

'Number‘of Labs
Reporting this Test
in Question 1b

Numberﬂdf Labs
Reporting this Test
in Question 2b

17
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FIGURE 20
ARSON EXAMINATION

LAB CODE B
[] CHECK HERE (AND RETURN) IF YOU DO NGT PERFORM ARSON
EXAMINATION
| DATE RECEIVED IN LAB__
DATE PROCESSED IN LAB_
DATA SHEET

PROFICIENCY TESTING PROGRAM

TEST #14
ARSON EXAMINATION

Item B represents a piece of evidence found at the scene of an attempted arson.
Items A & C were found in the back seat of a fleeing motor vehicle minutes after
a silent alarm was activated at police headquarters.

1. a. Lould Ttems A or C have common origin with Item B?

b A C

- Yes [:] [:]
No [:] [:] '
Inconclusive [:] [:]

b. Does the evidence denote a conspiracy?

Yas
No ,
Inconclusive

HiEin

2. What information (qualitative, quantitative and criminalistic) did you develop
to arrive at your conclusion in Question 1? List the order of tests performed.
Asterisk (*) the point at which a conclusion or conclusions were reached.

Sequence of

Testing ‘ ~Information Developed
1.
2
3.
4,
5
3. a. Mas an accelerant found? Yes [:] No

b. If "Yes", was it identified? Yes [ ]  No [ ]
‘ Identified as: R ‘

P |
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Please specify the information deve]oped w1th each of the methods
and instruments used.

Please provide specific and complete responses. Attach additional
sheets if necessary.

Metiicd:
Method:
Method:

| Method:

Additional Comments:

DATA SHEETS MUST BE RECEIVED AT THE FOUNDATION
. OFFICE BY APRIL 23, 1976
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The arson examination sample (test samples #14) is charactar1zed
by the manufacturer as follows: ,

v Item A Contained approximately 8 ml of leaded gasoline
Chevron Supreme (High test)
94.5 QOctane

Item B A portion of a 8" square of 100% white cotton
, cloth purchased at J.C. Penney's with 2 ml of
Item A absorbed thereon.

Item C  The other portion of the 8" square used in
Item B.

| The cloth in B and C wias cut with scissors. Therefore*

@ Gasoline of Item A exhibits all the same characteristics
as the gasoilne of Item B.

® Cloth of Item B is an exact fit to the cloth of
- Item € and at one t1me was a single unit.

Various problems were encountered in the manufacture of this sample

as well as the construction of the test questions. The packaging
originally chosen for the gasoline sample, a 4 o0z. metal paint can
proved to be inadequate for the purposes intended. Lids blew off
shortly after placing the gasoline in them, necessitating finding

an alternate type of container for the volatile fluid (glass vials with

screw tops were chosen) and resulting in the delay of the distribution
} pf the sample.

One of the questions posed regarded evidence of a conspiracy and was .
later judged to be inappropriate for this type of test and was not
tabulated in the test results. The intent or question as posed was

- to determine whether or not the laboratories were able to determine that
cloth swatches were originzily one piece and that the gasoline samp1es
were from a common source. However, the demonstration of conspiracy

'1% a Tegal quest1on and one that is best answered by the courts.

If
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Table 66

Ty

Frequency of the Methodsiﬁeported in Response to Question 2

Question 2: Wnat 1nformat10n did you deveTop te arrive at your
: conclusion in Quest1on 1?

Number of Labs Percentage of

o Reporting Use Responding Labs
Method : of this Method Using this Method *
Gas Chromatography . 110 96.5%
Fabric & Cut Examinations 105 92.1%

" Odor 45 39.5%
Infrared , 28 24.6%
Flammability Tests . 18 4 15.8%

- Fluorescent Tests 9 7.9%
Thin Jayer Chromatogiraphy 6 5.3%
Hydrocarbon Detector s 4 3.5%

Dye Staining 4 3.5%
Energy Dispersive X-ray 3 2.6%
Flash Point Tests 3 2.6%
Atomic Absorption 2 1.8%
Color Tests 2 1.8% .
Refractive Index 1 .9%

~Solubility 1 9%
Nuclear Magnetic Resonance 1 .9%
S.P.F. . 1 .9%

* Total (114) does not include Tate responses (4).

w3 ST R gy BeX ¢ . T O ghee



. The enc]osed substance was a street buy The agehf néeds a11”the

FIGURE 21 . LABCODER

~ DRUG EXAMINATION

[:] CHECK HERE (AND RETURN) IF. YOU DO NOT PERFORM DRUG ANALYSIS
DATE RECEIVED IN LAB

~ "DATE PROCESSED IN LAB__

- DATA SHEET

" PROFICIENCY TESTING PROGRAM
- TEST #15
DRUG ANALYSIS -

qua’1tat1ve and quant1tat1ve information you can provide.

WL ARt 4'»;;&,*;.‘. i

viowe b S 8 maen

Indicate method (s) used:

51
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Tne drug sample (test sample #15) is characterized by the manufacturer

as follows:

Component Composition by Weight‘ % Composition

d1 Methamphetamine HC1 3.0 grams 1%

- Ephedrine Sulfate 3.0 grams 1%
Lactose | 147  grams ‘ 49%
Sodium Carbonate {Annhydrous) 147 grams 49%

300 grams 100%

This drug sample was designed primarily to ascertain whether the

~ laboratories were able to differentiate between methamphetamine and

amphetamine. Materials which were used as dilueats were chosen
because they would or could interfere with the ultraviolent absorption

-and the color tests that were performed.

Originally it had been intended that this drug sample be packaged in
an easily recogn12ab1e commercial pharmaceutical capsule. However,
difficulties in obtaining these capsules required that the material
be packaged in c1ea‘ gelatin capsules.
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~ Question 1:

Tab1e‘;67

Stmmary of Responses

to Question 1

The enclosed substance was a stre€:i-vuy.

The agent needs all the qua11tat1ve and quantitat1ve
information you can provide.

A) Diluents:

. DiIuent found

Sugar only
Carbonate only
Sugar and Carbonate

Number bf»LabOra-

Total Labs Reporting

Cutting Agents

B) Controlled Substances:

Contro11ed b
stance Found

' Methamphetam1ne on]y
Ephedrine only
None :
- Other Amphetam1nes
Methamp’.etamine
and Ephedrine

Total;

% of Res~

tories Reporting pond1ng Labs
this Response (N= 146)
| 14 9.6%
23 15.8%
- 46 31.5%
83 56,8%
Number of =
Labs Report- % of Res-
ing this ponding
- Response Labs =
31 21.2%
17 11.6%
7 - - 4,8%
4 - 2.7%
87 59,6%
146 100.0%

153

:-Q .



Tab1e'63

Frequency bf Reportéd Methods

Number of Labs Re~ Percentage of lLabs

porting Use of Reporting Use of
Method, - __this Method _this Method
~Chemical Tests i27' 87.0
UV Spectroscopy . | ‘115 ’ 78.8
Gas Chromatography | 108 70.5
Thih-Tayer Chromatography 96 ~65.8
Microcrystalline Tests 65 A4.5
Infrared Analysis | 61 41.8
GC/Mass Spectroscopy ‘ | 33 | | 2256
Extraction | 6 1.0
X=ray Diffraction 11 7.5
pH o 6.2
- wicroscopic Examination 9 6.2
‘ F]uorescent Studiés | 4 2.7
Emission Spectroscopy 3 2.1
Melting Point 2 1.4
Paper Chromatography ,1 7
Flame Test | 1 .7
Derivitization 1 7
Micro-~diffusion 1 .7
Phenylisothiocyanate Derivatives 1 v
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FIGURE 22 | LAB COPE

PAINT EXAMINATION T
[ ] cHECK HERE (AND RETURN) IF YOU DO 0T PERFORM PAINT EXAHINATION
DATE RECEIVED IN LAS =
DATE PROCESSED IN LAS

' DATA SHEET
PROFICIENCY TESTING PROGRAM

TEST #16
PAINT EXAMINATION

Item B represents a paint sample removed from‘the door jamb of a burglarized building. [Items
A and € represent samples found on the ciothing of two different suspects.

1. Could Items A or C have common origin with B?

ITEM A ITEM €
YES O ]
No o 1
INCONCLUSIVE M| )

2. What information (qualitative and quantitative) did you develop to arrive at yauf conclusions in
Question 17 .Please check all appropriate boxes and provide values where applicabie, ‘ ~

.

1n the left hand column indicate the sequence {1,2,3 ete.) in which the tests were run. Indicate
with an asterisk (*) the point where a conclusion was veached, even though subsequent tests

vere performed for confirmatory purpossas.

Sequence of ‘ ITEM A - ITEM B ITEM C

Testing
| DENSITY STUDIES

EMISSION SPECTROSCOPY

(Specify Elements Identified) | % BN

FLUORESCENT STUDIES

INFRARED ANALYSIS
MACROSCOPIC EXAMINATION

"MICROSCOPIC EXAMINATION

PYROLYSIS G-C

SOLUBILITY TESTS (Specify
Saivents Used)

THIN LAYER CHROMATOGRAPHY

IV SPECTROPHOTOMETRY

X-RAY DIFFRACTION

X~RAY FLUORESCENCE
(Count Ratio)

- OTHER (SPECIFY)
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Please specify the information developed with each of the methods
and instruments checked in Question 2. (Example: Solubility tests
using HC1, H;S0,, Acetone and HNO3z). Please provide specific and
complete responses. Attach additional sheets if necessary.

1

Method:’

vMethod:,

Method:‘

Additional Commehts:

DATA SHEETS MUST BE RECEIVED AT THE
FOUNDATION OFFICE BY AUGUST 9,1976
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The paint samples (test sample #16) are character1zed by the
supp71ers as f011ows. v

The pa1nta are drawn at six mils wet f11m on glass to yield
approximately 120 square inches for each sample. The three
samp1es ccns1st ‘of the fol]ow1ng

A . : Sample :
Content A B¢
Tiop 3.0 s, 3.01bs. 2.0 Tbs.
Zn0 | - EE 1.0 1bs.
Solids Soya Alkyd - 3.6 Tbs. 3.6 1bs.
Solids Acrylic Alkyd 3.6 1bs. R

A11 have traces of Iron, Zinc, Lead and Cobalt.

Samples A, B, and C could not have common origin with each other.

Test Sample #16 is the same formulation as was presented in Test
#10A with the sole difference being the pigment used. The rationale
for conducting this test was to compare results with 10A to check
improvements or other changes in performance.
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Table 69 |
FREQUENCY OF REPORTED METHODS USED TO ANSHER QUESTION 2

Question 2: What information did you develop to arrive at your

conclusion?
Number of %0f .. .
, ‘ ; Reported Uses of Responding Labs
Method This Method " Using This Méthod*

“Microscopic Examination - 95 93.1%
Macroscopic Examination ~ 88 86.3%

Solubility Tests ~ 87 85.3%
Pyrolysis G-C ' ‘ 61 - 59.8%
Infrared Analysis . 48 47.1%

Emission Spectroscopy 35 . 34.3%

Fluorescent Studies 31 -~ 30.4%

X~ray Fluorescence 22 21.6%
X-ray Diffraction : 14 13.7%

Thin Layer Chromatography : 14 13.7%

UV Spectrophotometry - 8 7.8%

Density Studies 4 3.9%

Visible Spectrophotometry 2 2.0%

Microchemical 2 2.0%

EDAX . ' 1 1.0%

Energy Dispersive Spectroscopy 1 1.0%

Thermogravimetric Analysis ] 1.0%

Polarizing Microscopy 1 1.0%

Scanning Electron Microscope 1 1.0%

Spectral Reflectance } 1.0% ‘

1.0 ‘

GC of Binder Extract

EROTE Tgta1 (102) does not include Tlate responses (1).
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Table 70

Comparison of Item A and Item B

by the Eight Most Frequently.Reported ‘Methods

Method

Macroscopic Exam
Microscopic Exam
Solubility Tests
Pyrolysis G-C
Infrared Analysis
Emission Spect?oscopy
Fluorescent Studies
X-ray Fluorescence

Total Number of
Labs Reporting .
Comparison of

Item A and Item

B by This Method.‘

73
85
75
. 53
42
27
25
17

Table 71

Number of

" Labs Reporting

They Could ‘
Differentiate

Item A and Item

B by This Method.

Number of Labs
Reporting They
Could Not
Differantiate
Item A and Item B
by This Method.

12
1
24
50
22
6
0 .
8

e - Comparison of Item B and Item C
by the Eight Most Frequently Reported Methods

Method

Macroscopic Exam
Microscopic Exam
Solubility Tests
Pyroiysis G-C
'Infrared,Aﬁa1ysis
Emission Spectroscopy
Fluorescent Studies
~X=ray Fluorescence

Total Number of
Labs Reporting
Comparison of
Item B.and Item
C by This Method

3

Number of
Labs Reporting
They Could

Differentiate

Item B and Item

73
82
69
49
34
32
25
20

€ by This Method,

5
10
14
17

9

3]
e
2
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61
74
51
3
20
21
25
9

Number of Labs
Reporting They
Could Not :
Differentiate:
Ttem B and Item C

by This Method,

68
82
55
32
25
1
13
0



" LAB CODE
FIGURE 23

METAL EXAMINATION
[:1CHECK HERE (AND RETURN) IF YOU DO NOT PERFORM METAL EXAMINATION

DATA SHEET
PROFICIENCY TESTING PROGRAM

TEST #17
METAL EXAMINATION

Items A, B, and C represent metal samples submitted in connection with &
criminal case.

1. a) Could Items A and B have a common origin?
[:]Yes
[:]No

[ JInconclusive

b) Could Items A and C have a common origin?

| Jves
[Jro
[:]Inconclusive

c) Could Items B and C have a common origin?

[:]Yes
[:JNO

[:]Inconclusive
2. What tests were employed to dnswer Question 1?2 (Please be spécif?c, e.g. .
emission spectroscopy, energy d1>pera1vn X-Ray, etc.) Use:page 47if addi-
"~ ticnal space is required. ' .

a.

b.

Ce
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DATE PROCESSED IN LAB



-

3. Please report any elemental data (both qualitative and quantitative)
developed in the analysis of Items A, B, and {. Report quantitative
data in either % byweight or ppm. Indicate which instrumental
tachniques identified each element reported.

ITEM A ITEM B ITEM C

Element  Instrument Quantity || Element Instrument Quantity] | Element Instrument Quantity
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4. if particular elements were sought but found not to be present in .
Items A, B, and C, please indicate those elements below.
ITEM A - ITEM B ITEM C
Element Instruction Element Instruction }| Element Instruction

163




The metal samples are characterized by the manufacturer as follows:

Item A:

Items B‘& C;

The chemical composition (

i5 as- follows

C Mn

National Bureau of'Standards Standard Reference Material
362, AISI 94B17 Steel (Modified)

National Bureau of Standards Standard Reference Material
19G, Acid Open Hearth Steel, 0.2% Carbon

.
.

nominal weight percent) of the»materﬁéls

“method.

‘ ; : .
Note: Values in parenthesis not certified, based on a single ana]ytica]

The metals were selected out of the National Bureau of Standards'

+ Standard Reference Material Catalogue.

They were purchased from

NBS in sufficient quantities for distribution to the laboratories,
then packaged and mailed from the Foundation office.

164

S ST Cu N Cr ¥ Mo W Co Ti As
Item A -160 [1.04{.014].038) .39 | .50 10.59] .30 !.040{.068(.20)! .30 {. 084)|.079)
items B&C |0.223].554{.045!.033/.1861.093 {.066].374].012§.013| - lo.0120.027
Sn_ Al Nb._Ta__7Zr N B Pb__Sb Bi_ _Ag _Se Te _Ce
[tem A (-016)i£086); (. 28)1 (. 20) | (. 21) £0040)X0025)10006){ .013 |(006)L0009)(.001I(001)H.002)
ttems B& fooogl.o31fooesl - | - { - |- V-V -1 -] -)-1{-
la N Ca Mg ZIn Pr Ge 0 H Au Hf
Item A ~{(0005,0005{0003{0007} (. 001, 0003 (. 002)(. 0B 1)#.0005%.00006).0240)
tews gec | |- |- - - - - |- -




Table 72

Frequency of Reporféd Methods

Number of Labs Re- .

porting Use of

Emissibn Sp;ctroscopy
Energy Dispersive X-ray
Microscopic Examinatien
Chemical Tests

X-ray Fluorescence
Magnetic

Macroscopic Exam

X-ray Diffraction
Atomic Absorption

NAA

UV-Visible Spectroshotometry

Percentage of Responding
Labs Reporting Use of

this Method this Method
- (Total = 68)
40 58.8%
25 - 36.8%
1 16.2%
11 16.2%
7 10.3%
7 10.3%
5 7.4%
2 2.9%
2 2,9%
1 1.5%
1 1.5%
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Table 73

Frequency of Reported Elements

Number of Labs Reporting Number of Labs. Rebor‘f‘ting,

Presence of Element in Presence of Element in-

Elements Item A ~Items B & C
- Iron »~ 54 . 54
- Nickel ‘ 47 38
‘Manganese 46 48
“shromium ; 45 o 48
Copper } 43 ; 39
Titanium ‘ 23 . 19
Cobait 21 B ¥
Zirconium ' 21 , 2
Niobium 21 11
Aluminum ’ 20 20
SiTicon . 19 19
Molybdenum 14 ‘ 14
Tin ' 13 12
Magnesium ' 11 o 11
Silver 9 6
Arsenic 9 4
Calcium 6 6
Lead 6 5
Vanadium 6 5
Zinc 5 )
Antimony 4 4
Tungsten 3 2
Carbon 2 1
Bromine 2 2
Lanthanum 2 2
Tantalum 2 1
Potassium 2 2
PalTadium 1 1
Phosphorus 1 1
Sulfur i 1
Bismuth 1 0
Germanium 1 1
Cesium 1 1
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FIGURE 24 . LAB CODE._

 [] cHECK HERE (AND RETURN) IF YOU 00 NOT PERFORM HAIR EXAMINATION
DATE RECEIVED IN LAB
DATE PROCESSED IN LAB

DATA SHEET
PROTICIENCY TESTING PROGRAM

TEST SAMPLE #18"
HAIR EXAMINATION

The hair samp]es A, B, C, D and E were co]]ected in connection with . a
criminal 1nVest1gatlona

1. P]ease,providé species origin for each hair sample.

Sample A

Sample B 
Sample €
Sample D

Sample E

2. Please specify the methods used to answer quéstion,l.

1.
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b=y
.

-2 -

Does your laboratory have a reference collection of hairs?

[:] Yes [:] No
If "Yes”, is this your own "in-house" coliection or a commercially
available collection? ‘ : .

[:] "in-house" [:] commercial

Please specify

Additional Comments:

DATA SHEETS MUST BE POSTMARKED BY OCTOBER 31, 1976 =
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The hair samples are characterized by the manufacturer as follows:

Item A - Dog

Item B ~ Cat

Item C Deer
Item D~ Cow

Item E Mink

The decision to use hair as a sample type was made- because it is
encountered in many 1aboratory investigations. The rationale for.
the choices of hair specimens was based on the fo]]owing-

'1) Dog and Cat hairs because they are commonly encountered
domestic animals;

2) Mink hair because it is often encountered in stolen B
property;

3) Cow hair because it is encountered in livestock +heft
which is a prominent crime in many areas,

4) Deer hair because it is encountered in crimes such as
hit-and-run accidents and shooting anima?s out of season.

The hair from the domestic animals (dog and cat) was ebtasned from the
pets of employees. The mink hair was obtained from a local mink farm.
The cow hair was obtained from a local processing meat packing house,
and the deer hair came from a freshly k111ed animal fnom the game
department

The major problem encountered in the packaging of the hairs was ensuring
that there were both bristle (guard) and woo] hairs amgngst each sample
that was packaged.

The hairs were placed in glassine envelopes and sealed. They Were then '

placed in brown man11a envelopes, marked and sent to the Forens1c Sc1ences
Foundation. . ,

, 1‘59'



Table 74

Summary of Responses to Question.i* for Sample A
Response ‘Number of LabofatorieS'giving Response

dog ' 44
cow

bear

horse

cat

rat

skunk
nen-human
inconclusive
no response

o
WO =M FON T O

Table 75

Summary of Responses to QuestionJ* for Sample B

Response Number of Laboratories giving Response
cat 66
dog 3
mouse 1
squirrel 1
fox 1
nen-human 13
inconclusive 2
~Nno response 3

Table 76‘

Summary of Responses %o Question 1* for Sample €
Response . Number of Laboratories giving Response

deer : 41
elk 13
horse ¥
goat
cow
- pig
dog
- non-human ' 1
inconclusive
no response

PPROw—=POOW

*Question 1: Please provide species origin for each hair sample.
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Table 77

'Suwnmry of Responses to Questidn 1* for Sampie D

Response - Number of Laboratories giving Response
cow 31
dog ‘ 19
horse , 10
human o 3
opossum 1
wool 1
alpaca or 1lama 1
sheep or rodent or dog 1
non-human 12 -
inconclusive 7
no response 4

Table 78

Summary of Responses to Question 1% for Sampile E

Response Number of Laboratories;giving Response

mink - 57
cat

rat

rabbit

mouse

squirrel

non-human 1
no response

AN N W R B

*Question 1; Please provide species origin for each hair sample,
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Table 79

Summary of Responses to Question 2

Quastion 2: Please specify the methods used to answer
Question 1. '

Number of Labs Reporting

Method ‘ - Use of this Method
Microscopic* . 88

- Macroscopic ' | 9
No Response o 2

*Microscopic refers to use of any one or more of
‘various types of microscopic examinations
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LAB CODE

FIGURE 25
WOOD EXAMINATION

DATE PROCESSED IN LAB

DATA SHEET
PROFICIENCY TESTING PROGRAM

TEST #19
~ WOOD EXAMINATION

Items A, B, and C represent wood samples submitted in connection with a criminal
case.

a)  Could Items A and B have a common origin?

[:] Yes
[:} No

[] 1nconclusive

b) Could Items A and C have a common origin?

{:] Yes
[:] No

[] Inconclusive

c) Could Items B and C have a common origin?

[] Yes
£ o

[:} Inconclusive
Please indicate species for:i

Ttem A

Item B

Item C

(over)
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[] CHECK HERE (AND RETURN) IF YOU DO NOT PERFORM WOOD EXAMINATION
DATE RECEIVED IN LAB
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Please indicate methods used:

[:] Simp]e-magnifier

‘[:] Compound microscope

[] Transmitted 1ight
[:] Reflected 1ight

[:] Other (please specify)

Magnification

Magnification

Additional comments:
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The wqbd sampTes are characterized by the manufacturer asvthe,fo11owihg:‘
Item A - Abies grandis. Fir |

Whitish to ye11owish-brown, stkaight graihed; with'no,éharacterist{c

~odor or taste. Growth rings distinct. Parenchyma not apparent with unaided

eye. Rays very fine, not distinct with unaided eye. Resin canals absent
(cross section). Tracheids average 30-50 microns in diameter. Diffuse
poraus vessels (cross section). Intervessel pits Tinear. Pit apertures
markedly elongated in the horizontal direction across a vessel element

- (tangential section, pulp). Parenchyma arrangement apotracheal. Parenchyma
- arranged -independently of: wvessels, appearing as several white lines within

growth ring, and running in a direction parallel to the growth ring {cross
section). Rays exclusively un1ser1ate and varxab]e in hewght (tangent1a]

~section).

‘nized by their smali bordered pits (radial section). Ray parenchyma

Item B —LAcer‘saccharum.»Maple

Growth rings distinct. Sapwood white with A reddish tinge. "Heartwood
light redding brown. No characteristic gfor or taste. Uniform pores,
apparent only with magn1f1cat1on distributed evenly throughout the
growth ring (cross section). Parenchyma not visible without magnification.
Rays of two distinct widths. Rays unstoried gnd essentially homogeneous,
1 to 8 seriate (tangential section). Rays unicellular, composed entirely -

- of procumbent or upright cells. (rad1al section). Vessels 70-90 micrens

in diameter, numbering 40-80 per square mm.  Spiral thickening apparent
(radial or tangential section, pulp). Perforation plates simple (rad1a1
section, pulp). Alternate intervessel pits orb1cular to hexagona1 6 10
m1crons in diameter (tangential sect1on, pulp).

Item C - Pinus monticola. Fine

Sapwood nearly white to pale yellowish white. Heartwood cream colored
to light brown. Slight resinous, non-characteristic odor. - No characteristic
taste. Growth rings distinct. Parenchyma not visible with unaided eye. e

- Rays very fine, not ordinarily visible with unaided eye. ~ Normal longi tudxhﬁ] :

resin canals present. Intercellular spaces scattered throughout growth
rings (cross section). Thin-walled resin canal epithelium. Cells immediately
surrounding resin canal are thin-walled and frequently badly torn in sectioning

~ {cross section, tangential section). Average diameter of longitudinal re51n

canal about 135-15C microns, measured in direction parallel to grawth o=
rings, and including epithelium (cross section). Ray tracheids regu1ar‘y
present. Cells often confined to marngs of the rays and may be recog-

end walls smooth (radial section, pu]p) Fenestriform cross-field pits. ..\ .
1 to 2 re ctangu]a" wxndow—]xke p1ts per field (tad1a1 sect1on, pu1p) S

(e

S SR




The wood sampies were small portions of trees rigorously identified

as to genus and species before they were felled. The specimens were
intsnded initially for use as standards in a wood identification course
at;&he Un1vers1ty of California, Berkeley. The identification of the
wood as to species was conf1rmed by the faculty of the School of Forestry,
at the Berkeley campus., as gross specimens and by mvcroscop1c ‘examination
of sections and of mascerated f1bers

The Iarger pieces of wood, measuring approximate]y 6" X 4" x 5/16",

were split into small pieces and delivered to the Forensic Sciences

Foundation. The three species were split and packaged sequentially

to avoid possible confusion of the samples. If this experiment were
attempted in the future, the approach used in this test sample would
appear to be adequate and satisfactory.
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Table 80 i

Responses to Question 2 feritém A

R

Question 2: Please indicate species™far Item A

"\ Percentage

% of Labs
, : : N Giving.
Response Number_of Labs Giving Response Response
Softwood | 7 109
Fir ' ‘ 16 25,0
Pine T 125
Cedar 2 31
Spruce 2 3,1
Redwood 1 1.6
Hemlock vlﬁﬁ‘ 1.6
Chaemaecyeris 1 1.6
Not determined 26 | 40.6
| Table 81
Responses to Question 2 for Item B.
Question 2: ;Piéésg indicate species for Item B
- Percentage
of Labs
' ‘ : i Giving
Response Number of Labs Giving Response _Response
Hardwood i 8 | , 12,5
‘Maple ) | 20 313
- Beech | 2 ,'~7" 3.1 |
Lithiocarpus Tanbark Oak B NN 1.6
Birch 1 | 1.6
Baéswoﬁd 1 1.6
Malnut 1 1,6
- Mahogany 1 1,6
Cok a1

Not deZermined _ - 28 ?‘ 5,vy?43;8f



_Table 82

Responses _to Questjdn‘?_fdr Item C

Question 2; Please indicate species for Item C

Percentage

‘ of Labs
: Giving

Response Number of Labs Giving Response Response
Softwood 7 - 10.9
Pine 23 35.9
Cedar 2 ' 3.1
Pir 1 1.6
Redwood 1 1.6
Not determined , 30 46.9
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Table 83

Frequency of Reported Methods

Percentage of Labs

Number of Labs Reporting sz of Method
- ‘Method Reporting Use of Method (Total = 64)

Compound micrOSCOpe , 54 84.4
Simple magnifier 37 7.8
Stereobinqcu1ar miéroscdpe 4 6.3
GC pyrolysis | 3 4.7
Polarized microscopy 2 3.1
Reference material 1 1.6
Stereo zoom scope 1 o 1.6

~ Specific gravity 1 1.6
| Phasé microscopy 1 ‘1.6
Macroscopic exam 1 156
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| LAB CODE
FIGURE 26
QUESTIONED DOCUMENT EXAMINATION

[:] CHECK HERE AND RETURN IF YOU DO NOT PERFORM QUESTIONED
‘ DOCUMENT EXAMINATION.

DATE RECEIVED IN LAB

DATA SHEET
PROFICIENCY TESTING PROGRAM

TEST #20
QUESTIONED DOCUMENT EXAMINATION

TRANSMITTAL LETTER BY EVIDENCE SUBMITTER

The victim in this case has had several arguments with fellow workers.
It is suspected that one of these workers sent the enclosed threatening
tetter and anvelope. N

Samples are enclosed:

e handwriting of four fellow employees
& typewriting from three typewriters used whare all those involved worked

You are asked to determine which (if any) of the suspects prepared the
handwriting on the threatening letter as well as which of the typewriters (if any)
‘kad been used to prepare the typewriting on the Tetter and envelope. :

NOTE: -Al11 materials have been handled by several p=ople. - It is not
necessary to examine documents for fingerprints or palmprints. In
addition, please disregard the fact that the questioned letter,
"Q", has not been folded or rolled.

ENCLOSURES: Questioned envelope
' Questionea letter, marked "Q"
Handwriting specimens: 4 standard specimens from each of 4
‘ ' suspects, marked by B, C, D and E.
Typewriting standards, marked 1, 2 and 3 prepared on:

T. Royal Upright HHP #5866314
2. IBM Selectric #9370467 :
3. IBM Selectric D.C. #122596, SN#26-214-1243

(Over)

DATE PROCESSED IN LAB



Did any of the suspects execute the handwr1t1ng on the quest1oned
letter?

[ ves+ If "yes", which one?  [] B
[ w ‘ [Jc
[] Inconclusive 1o
Was any of the three typewriters used to prepafe the enve?cée? '
[] Yes o If “yes",which one? - [ ] 1
[Tn | ]2
[:] Inccnc]usive , [:] 3

Was any of the three typewriters used to prepare the questioned
letter? 3

[] Yes If “yes", which one? [ ] 1
[N [12
[] inconclusive 13

Could any of the three typewriters be excluded as having been used .
to prepare the quest1oned letter?

Yes If "yes", indicate
%%% o which one(s) 11
Inconclusive ‘ ' E:]'Z
. | []3

Please explain any factors or observations which influenced the
developn nt of your opinion. (Attach additional sheets if necessary.)

Does your laboratory maintain a reference file of typewr1t1ng
standards? [1vYes []No

Please describe briefiy:

Additional Comments: (Attach additional sheets.) ’
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The questxoned document samples are character1zed by the manufacturer
as follows:

Handwriting

 Ideal Answer: Suspect B wrote the questioned writing on the

threatening letter (thus eliminating Suspects C,D,E).

Conservative Answer: Variations in suspect's writing precluded
definite opinion but some similarities noted. Differences noted
with writing of Suspects C,D,E.

A1l samples were prepared by having Messrs. B, C, D-and E write

the specimens from a typeswritten message. All four people wnho
executed handwriting in this specimen were selected from the
manufacturer's laboratory staff. One individual (writer E) had

a reasonably similar handwriting to that of the Q writer (writer B).
Writer E was asked to modify his "Y" and "I" to conform to those
executed by writer B. This action to make the test slightly

more difficult was taken because critiques of the preliminary
specimens indicaied the test was too simple.

Typewriting

Ideal Answer: Typewriter used to type Std. #1 was used to type
the envelope. The typing element or ball, used to type Std. #3
was used to type the Q letter possibly using the same typewritar.
Q could not have been typed on the same typewriter used to
prapare typewriter Std. #2. "

The machine which typed tyvpewriter Std. #2 could not have typed
the Q letter because it cannot type 12 spaces to the 1nch.;‘The
typing element characters do not bear the relatively large = P
nuymber of individual, character121ng letterface defects present
in the Q Tletter.

The Courier 12 ball used in Q and typing Std. #3 has the
following defects: : ~

center serif missing,

-
AT}

lower case "m'

m 5
lower case "g" nzs defect at approximately 1 o'clock,
lower case "y" hzs Jower left serif shortened,
Towsr case "r" ras lower right serif shortened -
lewer case "t" nzs the crossing bar shortened from the r1qht

Handwriting and typewriting are the most commoniy encountered'types
of questioned documents evidence. The questioned documents specimens

‘were oriented towards stimulating the largest possible number of.

laboratories, which were doing any document work at all, to partici-
pate. Thus, the test was very simple in design and easy to answer
correctly. This thinking and execution were proven to be quite satis-
factory with a large number of laboratories responding.  The or1g1na1

specimens were modified only very slightly because of the prev1ewers
‘feedback that the samp]e was far too easy to analyze. =
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FIGURE 27 | . LAB CODE
FIREARMS EXAMINATION

[] CHECK HERE (AND RETURN) LF YOU DO NOT PERFORM FIREARMS EXAMINATION
' DATE RECEIVED IN LABORATORY
DATE PROCESSED IN LABORATORY__

DATA SHEET

R PROFICIENCY TESTING PROGRAM
. TEST #21

FIREARMS EXAMINATION

Examine acbording to your normal laboratory procedures and complete portion{s)
" below which complies with your labgratory policy.

A11 bullets are marked with a letter on the base; the wrapping for each bullet is
also marked with the same letter as appears on the base of the bullet.

1. BULLET COMPARISONS
a. Which, if any, of the three projectiles were fired from the same gun?

[:] None

[] Projectiles fired from same gun
(List letters)

[:] Inconclusive
Explanation of inconclusive answer:

(Gver)‘




2. ADDITIONAL COMMENTS:

DATA SHEETS MUST BE POSTHARKED BY MARCH 4, 1977
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The firearms sample can be characterized accordiné to the sample
-manufacturer as follows:

"The copper-jacketed bullet (marked on the base with any
one of the following letters assignad on the basis -of
random selection: A, B, C, D, E, F, G, H, d, K, L, O,
P, Q, R, S, T, U, ¥, Y) was fired from a Wilkinson .25
Auto pistol, Diane Model, Serial Number 00386. A total
of 127 rounds were fired in seven groups.

The copper-jacketed buliets (marked on the base with any
one of the following letters assigned on the basis of
random selection: I, M, N, X, Z) were fired from a second
Wilkinson .25 Auto pistol, Diane Model, Serial Number 00113.
A total of 263 rounds were fired in six groups.

The two barrels used were rifled within 10 of each other.®

" This test was designed to measure the proficiency of laboratories in
the comparison of individual characteristics of fired bullets with
less than highly individual marking.

The bullets were assembled into test samples tha% were made up from
within.the same firing batch. Eighteen to forty-four bullets fired
consecutively was a batch. In order te minimize the possible changes
that might have occurred in the barrels over a period of time, no bullets
from the first batch of firings were packaged with any bullets from the:
Tast batch. ‘ .
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CHAPTER IV
FINDINGS

INTRODUCT ION

In this volume, the project has been described in the context of the
parameters within which it was conducted throughout its three year
~duration. It is worthwhile to review the more significant of those
parameters before citing and discussing the findings drawn from

observations presented in previous chapters.

~The overriding project parameter, the one that did more to dictate
the conditions under which most scheduled activities of the project
were undertaken, was cited in the opening paragraph of Part IV of
the Grant Proposal: "**a research study of how to prepare and
distribute specific samples; how to analyze laboratory results; and
how to report those results in a meaningful manner."l As such, the
project could not also be conducted 1ike an established, proven,
sustaining proficiency testing program--a point overlooked by some
laboratories and observers. The fact that the activities of the
project produced accurate and meaningful data by which to make a
Timited assessment of general laboratory capabilities is a tribute
to the contribution made by the individuals and laboratories who
participated in the research effort.

The second parameter of significance to the conduct of project
activities was the constant uncertainty of participation by the
approximately 240 laboratories in the United States, its possessions
and Canada, and the constant requirement for sensitivity to laboratory
reaction to various activities, while, at the same time conducting
an honest research program. Because of the autonomy exercised by the
cities, counties and states for whom most of the laboratories work,
participation was openly declared to be "voluntary". Non-participa-
tion could result from any number of conditions among which were:

a simple disbelief in proficiency testing; concern that confiden-
tiality of data would not be maintained; aid, not least, the concern
that their laboratory would not do well in the tests. Note that
such reasons for non-participation as a heavy laboratory workload

or non~performance of particular types of tests are not included

in the conditions cited above because workload and limited service

~ YFirst Paragraph, Part IV, Program Narrative, “Project'Plhn Summary,"
Application for Federal Assistance, January 27, 1976 - :
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are uncompromising facts of life. The others are opinions.

In summary, the manner in which various act1v1t1es were accomplished
was s1gn1fucant1y influenced by the fact that this was a research
project...not an on-going proficiency testing program...and that
part1c1patior by the Taboratories was, of necessity, v01untary In
that context, the findings wh1ch fﬁ11ow are divided into two broad

~ categories: those that apply to the reswarch in how to conduct a

: cr1m1na11st1cs proficiency test1ng program and those applicable to
the results obtained from actua1 tests of proficiency.
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= Table 84
| | RESPONSE RATES - o
| TEST SAMPLE NUMBER 1: CONTROLLED SUBSTANCE o
N 777
(209) | e
- , A
(n"= 236)
ek
Participation Rate” =90%
TEST SAMPLE NUMBER 2: FIREARMS EVIDENCE -
: , 7 ///‘;::::Ijz
(124) (35)/ {1
| % el
(n = 170)3%
- Participation Rate = 78%
TEST SAMPLE WUMBER 3: BLOOD ANALYSIS
(158)
Y (n = 235)
) Participation Rate = 81%
TEST SAMPLE NUMBER 4: GLASS EXAMINATION
| 7777,
(129) o . ;/:///ifs)‘ O RIRES
| (n=238) *
Participation Rate = 70%
TEST SAMPLE NUMBER 5: AUTO PAINT EXAMINATION
(121)
0 (n=232)
- Participation Rate = 67%
= Response With Data .
“//;/ = Ng'Responsgl( ; o - 4 ;k
2| = Do Not Perform This Type of Analysis
% - See Page 195. - e 191




Feesa

TEST

Participation Rate

SAMPLE NUMBER 10: PAINT EXAMINATION

TEST SAMPLE NUMBER 6: DRUG ANALYSIS |
Y
(181) (44) (8)]
// %113'
(n = 233) ‘
Participation Rate = 80%
TEST SAMPLE NUMBER 7: FIREARMS EVIDENCE
UG
(132) (24Y /1(9):]
// //5:1:1:3
(n = 165)3*
Participation Rate = 85%
~ TEST SAMPLE NUMBER 8: BLOOD ANALYSIS
: | f;;// ’ /<:;/’ 3
(132) -/ / /50) //////iﬁ
| R
(n = 187)%"
Participation Rate = 73%
TEST SAMPLE NUMBER 9: GLASS EXAMINATION | | '
:j;/{ ,/f;// S
(112) (61) /;Z(.IQ);:
. : //i://’ 4l/jjkkk2%
(n = 189)3*

= 65%

(111)

< (n =183)%"

Participation Rate

Rl

Response With Data

No Response

&

:g;; - Do Not Perform This Type of Analysis’
% - See Page 195 '

= 63%
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TEST

i

SAMPLE NUMBER 11: SOIL EXAMINATION
, s
v
81)

e )7 1)
L7,

..
P .

p Y

‘

. e

p TR
o'

-

. p v e
.

TEST

4 /\x / /‘:‘! LI ) ".‘O.C *
(n=23) -
Participation Rate = 53%

SAMPLE NUMBER 12: FIBER EXAMINATIONV

(120) ‘ N ////;;)//;////%

TEST

(n = 238) v
Participation Rate = 61%

SAMPLE NUMBER 13:  PHYSIOLOGICAL FLUIDS

TEST

(n = 235)
Participation Rate = 64%

SAMPLE NUMBER 14: ARSON EXAMINATION

(118)

TEST

(n = |
~ . Participation Rate = 61%

SAMPLE NUMBER 15: DRUG ANALYSIS

(143)

;ﬁ%ﬁr

(n = 241)
‘Participation Rate = 62%

Response With Data

No Response

Do Not Perform This Type of Analysis
BN : : : .
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TEST

SAMPLE NUMBER 16: PAINT EXAMINATION

TEST

(n = 188)3"
Participation Rate = 57%

SAMPLE NUMBER 17: METAL EXAMINATION

TEST

(n =239)
Participation Rate = 43%

SAMPLE NUMBER 18: HAIR EXAMINATION '
.

TEST

n = 240)
Participation Rate = 47%

SAMPLE NUMBER 19: WO0OD EXAMINATION

TEST

L/ :?""HQQQQQ:'”"{":jﬁﬁz
(65) W% neai
: _ ' //{;;§>/ i

n = 238)
Participation Rate = 42%

SAMPLE NUMBER 20: QUESTIONED DOCUMENT EXAMINATION

.
LN
»

[l

(n = 144)%*
Participation Rate = 59%
Response With Data '

n

n

“No Response

if

Do Not Perform This Type of Analysis

* - See Page 195 . _ 194



TEST SAMPLE NUMBER 21: FIREARMS EVIDENCE

(88)

(n= '[23)3
Participation Rate = 72%

o]

Response With Data

H

% No Response

Do Not Perform This Type of Ana]ysis

Vg represents the total number of samples sent.

2 _ see page 40 for definition.

3 _ The basic roster of laboratories was reduced by removing those Taboratories
who previously indicated that they do not perform suchkexaminatiOns., :
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TEST #1 - CONTROLLED SUBSTANCE

The controlled substance, Sodium Pentobarbital, sent out as Test
Sample #1 was correctly identified by .189 of the 205 laboratories
reporting. This represents 92.2% of the laboratories participating. A
response of "barbiturate" or "a barbituric acid derijvative" was consi-
dered a correct response, since a number of jurisdictions are not
required by :LuuutO?y considerations to carry the analysis beyond this
point.

Sixteen laboratories reported incorrect or imperfect results.
0f these, one laboratory found no drug material, one found Librium, and
fourteen identified the material as some other barbiturate.

The Project Adv1sory Committee is in accord with the foliowing
general comments in regard to this Sample:

¢ The laboratories reporting "no drug" and “Librium" apparently
used methodology which was not sufficient to the task. Although
TLC and UV were used by many laboratories correctly reporting
pentobarbital, it is apparent that much more emphasis was
placed on GC, IR, and microcrystalline tests.

e Of the 14 laboratories reporting a barbiturate other than
pentobarbital, TLC was used in seven instances, GC in six
instances, IR, in ten instances, and microcrystalline tests in
three instances. The Project Advisory Committee can conclude
that either one or both of the following may have occurred:

4 Mislabelled or contaminated primary standard;

A& Misinterpretation of the test results by the operator
resulting from carelessness or lack of experience. Examples
of this area wouid include the m1s1nterpretau1on of IR
spectra, the failure to properly recognize and 1nterpret
crystal forms, and other types of operator error.,
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TEST #2 - FIREARMS EXAMINATION

Analysis of the responses to Test Sample #2, Firearms, revea]s that
the test actually addressed two separate areas:

1) The ability of the iaboratory to examine and measure the
evidence, and

2)  The extent of the data maintained by the laboratory on class
characteristics of firearms.

. The Project Advisory Committee is in accord with the following
general comments in regard to this Sample.

® Reporting that projectile Item #1 could have been fired in

~any .38 caliber weapon, or that projectile Item #3 could have
been fired in any .380 automatic pistol, would seem to be
a auest1onab1e practice. The Project Adv1sory Committee
recognizes,the responsibility of the Taboratory not to exclude
possible weapons. However, the class characteristics of

~ the evidence do, in fact, exclude certain weapons. Failure
to indicate either possible weapons, or, alternatively,
improbable weapons, could well result in a situation where
the investigating officers needlessly channel investigative
effort into following improbable weapons, squandering time
that could be used more profitably elsewhere.

This statement, however, should not in any way be construed
as in opposition to the practice of many laboratories of
appending a general statement to the effect that the Tist of
possible weapons may not be inclusive.

L) The Committee recognizes that the class characteristics of
weapons do not, in many instances, permit an unequivocal
determination of manufacturer and/or model to be made.

- However, the weapon involved in Items #1 and #2 was a Smith
and Wesson, and the weapon invoived in Items #3 and #4 was

~a Beretta. The Project Advisory Committee is in accord that
correct responses to the questions regarding possible weapons
should have specifically mentioned Smith. and Wesson and Beretta
in some form,

In connection with Item #1, 8% of the responses failed to -
‘mention Smith and Wesson. In connection with Item #3, 26% of
the responses failed to report Beretta. In connection with
Item #4, 43% of the responses failed to report Beretta.

'@ It is apparent from the responses to this test sample that
#. some laboratories have access to data on class characteris-

tics that were not available or not invoked by other Tabora-
- tories. These data are fragmented to such an extent that it
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is apparently not being used uniformly, and possibly are not
~being used efficiently. The Project Advisory Committee
‘urges LEAA/NILECJ or other groups to consider the compilation
and publication of firearms class characteristics under: one
cover. '

199



TEST #3 - BLOOD ANALYSIS

Type B blood was reported correctly by 152 of the 158 1aborator1es
part1c1pat1ng

Five laboratories reported results at variance with type B b]ood
Two reported type AB, two reported type 0, and one lab failed to find any
indication of either blood group antigen or blood group antibody. .

The Project Adv1sory Committee -is in accord with the f0110w1ng
general comments in regard to this sample:

& One of the laboratories reporting type 0O conducted on]y a
test for the antibody. The Project Advisory Committee believes
~that the Lattes test or other test for blood group antibodies
is, by itself, insufficient for purposes of forensic blood-
stain analysis.

e In the remaining four instances, the absorption elution
techn1que was attempted. .[Errors here may have arisen from
1nexper1ence or carelessness on the part of the examiner.

Type MN blood was reported correctly by 15 of 25 Taboratories
attempting this system. This represents 60% of the attempts.

The Project Adv1sory Committee is in accord with the fo1iow1ng
general comments in regard to this sample: ,

@ All of the laboratories attempting the MN typing used the
- absorption elution method. Each of the 9 laboratories re-
porting type M had also used the absorption elution technique
4 in the ABO typing, and had correctly typed the stain as
% type B. The Project Advisory Committee concludes that the
errors may well be attributable to considerations other than
technique. MN antisera is widely held to be treacherous, and
the erroneous .resuits may possibly be attributed to poor
antisera.

The Project Advisory Committee urges LEAA/NILECJ to investigate
the possibility of funding research projects to develop more
reliable antisera for the MN system, as well as other antisera
~specifically for forensic purposes.

@  The incorrect responses relative to the Rh typing illustrates
a s1gn1f1cant points the frequency of occurrence of certain
Rh factors in such that a single error may exert a profound
1nf1uence in the interpretation of typing data. .
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- of the 158 laboratories respond1ng to this Test Sample, on?y
20 attempted the PGM type, only 15 attempted the EAP typ

only 2 attempted to perform a Haptoglobin determ1nat1on, 3
attempted the AK type, and 10 attempted the Hemoglobin type.

The Project Advisory Committee recognizes that in this
instance, the blood samples were distinguishable by ABO typ1ng
“alone. However, the Committee believes that the Crime
Laboratories in the nat1on cannot rely upon ABO grouplng
alone as a general rule. Laboratories doing so are ignoring
the very powerful discriminating abilities of the 1soenzyme
and serum protein techniques. There is a rap1d1y growing
awareness of the value of these techniques in the criminal
justice system.. The ski11.1nventories required to conduct
these examinations should be within the reach of virtually
any laboratory conducting forensic blood testing. The
capital outlay for equipment is modest, and the techniques
are neither controversial nor untested. The Project Advisory
Committee considers the number of laboratories conducting-
these examinations to be deficient, and urges laboratories
not now conduct1ng these examinations to systematically bu1]d
~a capability in this area.
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- TEST #4 - GLASS ANALYSIS .

Test Sample #4 was reported correctly by 123 of the: 129 1abora-
tories responding. This reépresents 95.3% of the laberateries participating.

Six laboratories reSﬁonded that the g1as$ samples ¢0u1d,have shared
a common origin, or that their tests were incorclusive.

The Project Advisory Committee is in accord with the following
general comments in regard to this sample:

8 The Committee does not condemn in any way the reporting of
inconclusive results, when appropriate. Situations in which
such a response would be appropriate might include an inadequate
amount of evidence, a contaminated sample, or where the sample
possesses few inherent charazterizing features. This is not
the case in this test sampie. The state of the art in crimin=
alistics is certainly advanced to the point that these samples
of glass should be easily distinguished by techniques avail-
able to any Taboratory attempting to conduct glass examinations.
The Project Advisory Committee believes that an inconclusive
report in this sample is not supportable.

.The two inconclusive responses emerged out of different situa-
tions. In one case, the methodology employzd was insufficient;
in the other case exhaustive data were produced to demonstrate

" the dissimilarities between the two samples, but the operator
apparently failed to interpret the data properly.

e Laboratories should exercise great caution in relying upon a
single technique for the characterization of evidence.

. @ Of the four laboratories reporting that the samples could have
shared a common origin, all incorrectly performes or interpreted
refractive index determinations. This would appear to be an

~ area deserving scme attention.
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" TEST #5 - AUTOMOBILE PAINT EXAMINATION

Test Samp]e #5 was reported correct1y by 97 of the 121 1aborator1es
responding. This represents 80% of the Iaboratam'ea participating.

, Twenty-four laboratories reported results at variance with the

manufacturers® statement and the results of the referee laboratories.
Twenty-two laboratories reported that Item A tould have had a common
origin with both Items B and C, one laboratory reported inconclusive

results.

‘ The Project Adv1sory Committee is in accord with the fo11OW1ng
general comments in regard to this sample.

The Committee does not condemn in any way the reporting of
inconclusive results, when appropriate. Situations in which
such. a response would be appropriate might include an inade-
quate amount of ev1dence a contaminated sample, or where the
sample possesses few 1nherent characterizing features. This
is not the case in this test sample. The state of the art in
criminalistics is certainly advanced to the point that these
samples of paint should be easily distinguished by technigques
available to any laboratory attempting to conduct paint sxam-
inations. The PrOJect Advisory Committee believes thatian 1n—
conc]us1ve report in this sample is not supportable. '

The laboratory reportlng that neither Itemn B or £ could have
shared a common origin with Item: A relied upon a spectrographic

~analysis but provided no details. The Project Advisory

Committee believes that a spectrographic analysis alone is not
sufficient to characterize paint for forensic purposes,

Many of the remaining -twenty-two laboratories reporting that
all three paints could have shared a common origin failed to
make proper use of solubility tests; solubility tests possess
the inherent ability to distinguish Item C from Item A and
Item B. It should be noted, however, that a number of the

‘laboratoriés that reported that all three paints were 1nd1st1ngu1sh- o

able did make use of so]ub111ty tests.. The Project Advisory
Committee concludes that these tests were either interpreted
1ncorrect1y, or that inappropriate solverits were employed. No
test is infallible, and solubility tests, like all others, .’

~ must be properly conducted and proper]y Interpreted

. Several 1aborator1es reported similar or ddentical re:ults :

for all paints when subjected to pyrolysis-gas chromatography
The error here may be due to. e1tner ar-both of the following:

~203

i



A Inexperience or carelessness on the part of the examiner;
or,

A Improper operating conditions for th1s type of instrumental
approach.

@ A number of other laboratories reporting that all three samples
were indzst1nguishab!e provided so little detail with respect
to methodoiogy that the Project Advisory Committee is unable
to draw anv mean1ngfu1 conc1u51ons regard1nq weaknes»es or

- oz VR Y
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TEST #6 - D”' ANALYSIS

- ,{

A mixture of heroin, cocaine, procaine, and lactose was sent out
as Test Sample #6. The mixture was made up with the Jevels of heroin,
cocaine, and procaine set at 3% each, the remainder being lactose.

Heroin was correctly reported oy 178 of the 181 Taboratoeries
partidpatmu.f representing 98.3% of the laboratories involved in this
study. Cocaine was identified by 126 of the 1aborator1es, or 69.6% of
those participating. Procaine was correctly identified by 130 labor-
ateries, or 71.8% of the Taboratories participating. It should be noted
that in some instances statutory considerations or laboratory or agency
policy require that only one controlled material need be identified.

Eight laboratories reported traces of monoacetylmorphine in
addition to heroin, many having used sensitive techniques such as GC/
MS in performing these analyses. Although the supplier’s statement
makes no mention of monoacetyimorphine, it is reasonable to expect
a trace of this material due to incomplete acetylation hydrolysis of
- the heroin. Three laboratories, also utilizing GC/MS, found traces of
acetylcodeine. Again, it is not unreasonable to encounter a trace
quantity of acetylcodeine as a constituent normally found with heroin,

and, although the supplier's statement makes no mention of acetylcodeine,

the Project Advisory Committee does not consider the reporting of either
acetylcodeine or monoacety]morphine to be an incorrect response.

One laboratory failed to identify any controlied substance in
the test sample, one laboratory identified quinine, three laboratories
identified starch, one laboratory found tentative indications of
methapyrilene, one laboratory found morphine but no monoacetylmorphine,
and two laboratories identified monoacetylmorphine as the major component
with heroin present in lesser or trace concentrations.

The Project Adv1sory Committee is in accord with tbe fo]]ow1ng
general comments in regard to these responses

¢ .The laberatory reporting no contro]]ed drug material used
only an unspecified color reaction and a microcrystal test.
The Timited methodology applied was insufficient for the
purpose of detection and 1dent1f1catwon of drug or narcotlc
materials. .

] Three Taboratories reported starch, although from the data
' sheets returned it is unclear what methodology was used in
the identifications. The Project Advisory Committee concludes
that the cause of these errors most likely rests in careless~
“ness or lack of experience on the part of the examiner.
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e One laboratory reported a trace of morphine, but specifically
eliminated the presence of monoacetylmorphine. On the basis
of what is known of the hydrolysis of heroin through mono-
acety]morph1ne to morphine, the Project Advisory Committee
views these results with skept1c15m

The laboratory reporting quinine used UV, IR, Spot Tests, M1crocrysta1
Tests, and Melting Point Tests. The PrOJectbAdv1sory Committee can
conclude that either one or both of the'fo]1owing may have occurred:

® M1s?abe]]ed or contaminated pr1mary standard

® M1s1nterpretat1on of the Test resu]ts by the operator result-
B ing from carelessness or lack of experience. Examples of this
type would include the misinterpretation of IR spectra, the -
failure to properly recognize and interpret crystal forms,
and other types of operator error.

Two laboratories reported traces of heroin and larger concentrations

* of monoacetylmorphine. The Project Advisory Committee regards these

as two instances of misidentification. One of the laboratories reported
using Color Tests, Microcrystal Tests, UV Spectrophotometry, and TLC.
The other laboratory reported using Color Tests, Melting Points, GC,

and TLC in three solvent systems. The Project Advisory Committee con-

cludes that one or more errors such as those previously cited may have
occurred. _
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TEST #7 - FIREARMS EXAMINATION

Each laboratory received three projectiles and two cartridge
cases, in accord with a specific scenario (See Appendix, Data Sheet:.
#7 and Quick Report #7).  The scenario required the participating
laboratory to compare the three projectiles to determine if they
had been fired through the same weapon, and to compare the two .
cartridge cases to determine if they had been fired in the same weapon.

The-projecti1es marked A, B, C, D, E, F, G,‘H, J, K, Ls 0, P, Q,
Ry Sy T, U, V, or Y, and the cartridge cases marked 5, 7, or 8, were
fired through one weapon, a Colt .32 Auto pistol, Serial #214325.
The projectiles marked I, M, N, X, or Z, and the cartridge cases
marked 2, 3, or 4, were f1red in another weapon, a Colt .32 Auto
pistol, Ser1a1 #521524

One laboratory reported inconclusive results in the portion of
- the exercise involving projectiles, and 26 laboratories reported in-.
conclusive results in the portion dealing with the comparison of
cartridge cases. Five laboratories reported results in the section
dealing with projectiles which are at variance with the supplier's
statement, and four Taboratories reperte ed results in the section
dealing w1th cartridge case compar1sons which are at var1ance with
the supp] er's statement. :

The Project Adv1sory Committee is in accord with the fo]]ow1ng
general statements in regard to these responses:

Either a "no" or an "inconclusive" response to quest1on’1b (deal-
ing with the cartr1dge cases) is acceptable. The PrOJect Advisory
Committee recognizes that although a "no" response is more correct
in an absolute sense, the general area of firearms identification
is one that calls for considerable caution. U1t1mate1y, unless
other issues are involved, it remains for the examiner .to determine
for himself the modicum of proof necessary to arrive at a defini- '
tive opinion. At the same time, however, the f1rearms examiner
should not divest himself of the responsibility to refine his .
attitudes in light of additional experience so that a more defin-
itive opinion can be rendered when the circumstances warrant.

Five laboratories misidentified a projectile, reporting that one
of the projectiles actually fired through the Colt .32 Auto pistol,
‘Serial #521524, had been fired through the other weapon, the Colt
.32 Auto pistol, Serial #214325. Five laboratories {including
three of the laboratories who misidentified a progectlle) misiden~
tified a cartridge case, reporting that one of the cartridge
cases actually fired through the Colt .32 Auto pistol, Serial
#521524 had been f1red in the other weapon, the Colt .32 Auto
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pistol, Serial #214325. Five laboratories represent 3.87 of all
the laboratories participating in this study. The Project
Advispry Committee considers these errors to be particularly
grave in nature, and urges the Taboratories involved to immediately
undertake such measures as necessary to correct their deficien-
cies. A criminal prosecution may hinge entirely, or virtually
so, upon firearms evidence and the testimony of the firearms
identification expert, and the potential exists for a truly
severe miscarriage of justice. Responsibility for errors such
as those under discussion rests squarely with the examiner and
those responsible for his supervision. The Project Advisory
Committee concludes that these errors may have resulted from one
or more of the following:

@ Carelessness on the part of the examiner.
‘e A lack of experience or training on the part of the examiner.

e Inadequate supervision by a qualified firearms identification
expert. ;
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TEST #8 - BLOOD ANALYSIS |

Two samples, each cor¢1st1ng of severa] drops of b]oe&‘on a
swatch of cloth, were sent to participating laboratories. -Reports -
were received from 131 Taboratories. The following four quest“ons -
were asked (See Appendix, Data Sheet 48 and Quick Rz port #8):. ‘

_ Question 1: Have the sta1ns ‘been conf1rmed as blood?
Question 2: Have the stains been confirmed as human blood?

Question 3: Could Item A and Item B (the twd,Stains) have
: ' originated from the same source?

~ Question 4: What information did you develop to arrive at
: your conclusion in Question #3?

The responses to these questions have been tabulated in consider-
able detail in the document entitled "Laboratory Proficiency Testing
Program Report No. 8 - BLOOD". The Project Adv1sory Committee wishes
to address several broad areas, and the reader is advised to refer to
Report No. 8 for details concerning specific areas. e

Fifty-two of the 132 laboratories returning data reported that
the two bloodstains could not have shared a common source, howevey,
fourteen of these laboratories made errors in typing in various systems.
Therefore, thirty-eight laboratories responded correctly as to common
erigin and correctly typed the samples. This represents 28.8% of the
laboratories responding. Fifty laboratories incorrectly reported that
the two stains could have shared a common origin and twenty-six reported
~inconclusive results. Four laboratories performed some aspect of
typing the samples but did not respond to the guestion regarding common
origin. Two laboratories reported incorrect results for the ABO system.
This represents 1.6% of the 123 laboratories report1ng this system. Six
laboratories, or 20% of the 30 laboratories using this system, reported
incorrect results for the MN system. Five of the 20 Taboratories
reporting results for the Rh system reported incorrect results. This
represents 25% of the laboratories reporting the Rh system. Two labora-
tories, ar 6.1% of the 33 laboratories attempting the PGM system reported,
incorrect results. One laboratory of the 8 laboratories reporting
Esterase D results reported an incorrect type. One laboratory of the
7 attempting the AK system reported incorrect results, and 1 of the:
15 labs reporting the Hemoglobin type reported an incorrect type.

‘The Progect Adv1sory Committee is in accord with the fo]]ownng
genera] comments in regard to these resuits 3

Fifty 1aborator1es :1correct1y reported that two sta]ns could '
have shared a common origin, and 26 laboratories reported-incon- -
clusive results. In the overwhe1m1ng majority of these cases these
op1n1ons were based on minimal datq, 1n most cases based on1y on: the
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ABO type. The Project Advisory Comm1ttee takes issue with the pract1ce
of conduct1ng only an ABO typing and reporting that two stains could

have shared a common origin, and is only slightly more sympathetic

with the practice of reporting inconclusive results after conducting

only ABO typing. The Project Advisory Committee is on record previousiy
on this point, but wishes to reiterate its opinion that the Crime
Laboratories in the nation cannot rely upon ABO grouping alone as a
general rule. Laboratories doing so are ignoring the very powerful
discriminating abilities of the isoenzyme and serum protein techniques.
With proper education and training these examinations should be
within ‘the reach of virtually any laboratory conducting forensic blood
testing. The capital outlay for equipment is modest, and the techniques
“are based on sound scientific principles. The Project Advisory Committee
considers the number of laboratories conducting the more recently developed
blood protein and isoenzyme group examinations to be insufficient, and
urges laboratories not now conducting these examinations to systemati-
cally build a capability in this area.

One of the laboratories reporting an incorrect response for the
ABO type relied upon the Lattes slide method alone. The Project Advisory
Committee wishes to reiterate its previous comments, that the Lattes
test or cther test for blood group antibodies is, by jtself, insufficient
for purposes of forensic blood group analysis.

The error rate with the Rh system reflects, in part, the multi-
plicity of factors in this system. A number of laboratories reported
all five factors, correctly reporting all but one of the factors.
Nevertheless, the error rates encountered in the Rh system, points out
the need for reliable, avid antisera, painstaking attention to technique,
proper training on the part of the examiner, and proper supervision.
Laboratories reporting incorrect responses for these systems, as well as
in the isoenzyme and serum protein types, should undertake an assessment
of the reliability of their methodologies and review the interpretive
aspects of their determinations.

‘ Several laboratories correctly reported that the stains A and B
could not have shared a common source, but made an error at some point

in the typing proceduv. ‘Although they obtained the correct answer, they
did so for the wrong reasons. .The Project Advisory Committee wishes to
point out that a correct answer which is only coincidental still consti-
tutes an error.

The Project Advisory Committee has observed that in a number of
instances laboratories are invoking a sequence of testing which does not
provide maximum discrimination. An example of this situation would be

a laboratory that attempts three systems--the ABO system, the Hemoglobin
"~ type as a second choice, and, as the third choice, the AK system. - The
Project Advisory Committee encourages Taboratories to reflect upon the
. probability of discrimination when estab11sh1ng the order in which the

: uests are to be run ‘
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TEST #9 - GLASS ANALYSIS

Each Taboratory rece1ved three items of g?ass marked Item A, B,
and C in accord with a specific hit and run scenario. The scenario
required the laboratories to compare the three glass samples and to
determine if Etems A and B could have had common origin W1th C.

All of the g1ass sampies were prepsred from a s1ng1e Corning
head]1ght Tens with a supplier's reported refractive index of 1.47777.
When pieces from different Jocations of the lens were measured, the
refractive index differed by no more than 4 1in the 5th decimal place..

Test Sample #9 was reported correctly by 77'§f the 112
laboratories responding.. This represents 68.3% of the laboratories
participating.- . :

Ten,(8.9%) laboratories reported;onTy A could have had a common
origin with C, while nine (8.0%) reported that only B could have shared
a common origin with C.

"Nine (8.0%) 1aboratories’reported'that neither A or B could have
had a common origin with C, and 4 (3.6%) reported inconclusive results
for both A and B. ' :

The Project Advisory Committee is in accord with the following
general comments in regard to this sample:

At least six Qf.the incorrect responses were the result of labor-
atories performing an insufficient number of tests leading to the form-

ulation of inappropriate conclusions. Density measurements, particularly o

those relying on the sink-float method, were too imprecise to be used
as the only method for determining the origin of multinle glass samples.

Errors in refractive index and density determinations were largely
responsible for incorrect responses from approximately eighteen labora--
tories. Refractive index variations were likely due to errors or ‘
carelessness by the operator, and failure to empley sufficiently sensi-

“tive techniques for the control and measurement of temperature and the
refractive sindex of the immersion liquid itself. Accurdacy and precision
were generally improved through the utilization of more sophisticated
instruments such as the phase contrast microscope and hot stage. Their

- use, however, did not assure correct answers as ev1denced by errors from
laboratories employing such refinements. »
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Severa1 laboratories reported the correct answers (A and B shared
a common origin with C), but reported incorrect dens1fy or refractive

- index values. The measurements were sufficiently precise but lacked

accuracy. Such a condition indicates that these laboratories need to
examine the immersion 11qu1ds and to calibrate the refractometers being
utilized. .

At least twelve laboratories reported that one or more of the -
glass samples fluoresced under UV 1light, with colors ranging from
orange ‘to blue-purple. The glass should not have fluoresced whesi
subjected to either short or long wave UV; it is likely that several
operators mistook the spillover from the UV Tight source itself as
fluorescence of the sample, or that the supporting medium contr1buted
to a background fluorescence. f

Elemental ana]yses were significant in leading ten laboratories
to erroneously report that A, B, and C did not all share a_common
origin. In fact, it appeared Lhat were it not for the employment
of elemental analysis., most of these laboratories would have submitted
correct responses. The Project Advisory Committee-does not suggest that
elemental analysis should not be employed but does observe that in- ‘
strumental and/or operator error resulted in spurious results in a
sizeable number of cases. This area will be elaborated upon in a
subsequent section of this report.

Although these glass specimens were not truly representative of ’

‘evidence recovered from hit and run cases in that the pieces had been
cut, rather than broken from a single headlight lens, their shape and

size should not have led laboratories to conclude that they could not

“have shared a common origin. It appeared that some laboratories placed

too much weight on the linear dimensions of the samples contributing to
a conclusion that A, B, and C did not have a common origin.
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TEST #10A- PAINT‘ EXAMINATION

Laborator1es received. three pa1nt samples, Item B represent1ng a
sample removed from the door jamb of a burglarized building and Items
A and C representing samples found on the clothing of two different
suspects. Laboratories were asked if Items A and C could have had a
common origin with B.

Item A was an acrylic based paint wh11e itemS‘B aﬁd C were soya
alkyd based paint samples. Item C contained a substantial quantity of
Zn0 while Items A and B contained only trace amounts of zinc.

Given the above specificationstneither A nor C cOu]d;have shared
a common origin wwth B.

Test Sample #10 was reported correctly by 54 of the 111 1aborator-
ies respondnng This represents 48.9% of the laboratories participating.
This sample was intended to be a test of both the organic and inorganic
analysis capabilities of forensxc science laboratories. That is,
laboratories needed organic capabilities ,to differentiate Item A from
Item B and inorganic ana1ys1s capabilities to d1fferent1ate Item C from
Item B,

of the Tahoratories reporting results, 24 were unable to discrim-
inate Item A from Item B (those with different organic compositions),
and 36 were unable to differentiate Item C from Item B (samples possess-
ing inorganic dissimilarities). In the first category 16 laboratories
reported Item A and Item B could have had a common origin, with 8 lab-
oratories reporting inconclusive results. In the second category, 31
laboratories reported Item B and Item C could have had a common origin,
with the remaining 5 laboratories citing inconclusive results. Only
two laboratories incorrectly reported both A and C could have shared a
common origin with B.

The PrOJect Adv1sory Committee is 1h accord with the following
general comments in regard to this sample:

The laboratories which failed te detect the organ1c d1fferences
in Items A and B should review their instrumentation, methodologies
and operator skills in the organic analysis area. Of the 16 labora-
‘tories that reported .Items A and B to share a common'origin, only 2
employed Pyrolysis G-C and 14 did not. Those laboratories which
~utilized PGC should have been able to detect dwfferences in the two
samples. = :

s -
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Practically twice as many laboratories (31) reported that Items
B and C could have shared a commori origin and therefore failed to
detect the higher level of zinc in C, Of the 31 incorrect responses,
21 failed to employ any elemental analysis techniques, while 10 did.
Those not. employing elemental analysis should consider doing so and
those that did, but failed to detect the large quantitative difference
in zinc composition:between Items B and C should undertake an assess-
ment of the validity and reliability of their instrumentation, methods
of analysis and gu1de11nes for the interpretation of results.

A single 1ab0ratory‘reported the use of Marquis, Mecke, and
Froehde reagents in an effort to differentiate the paint samples.
Such procedures have no basis for the characterization of paint and
should be discontinued.

There was great variation among laboratories in the use and inter-
pretation of chemical spot tests/solubility tests. The manufacturer
of the paint samples reports that the samples could have been differ-
entiated on the basis of non-instrumental tests alone. It spems clear
from reviewing the data sheets that there exists great variaiility
in the use and interpretation of solubility tests among the nations
crime laboratories and that LEAA/NILECJ should fund efforts in compiling
and disseminating information/quidelines on the use and interpretation
of chemical spot tests/solubility tests.
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INSTRUMENTAL ANALYSIS

The Project Advisory Committee wishes to draw attention to the
fact that the results of instrumental analyses repcrted in connection

with various test samples have varied widely, both qualitatively and

,quant1tat1ve1y. The following two,tables attempt to depict this
variation, using data abstracted from Test Sample No. 9, Glass, and
Test Sample No. 10A,Paint.

Table 85 111ustrates the elements reported by a number of labora-
tories for the glass samples The ‘'glass samples were homogeneous-and
were cut from a sxngle automobile headlamp. The Project Advisory
Committee recognizes that the failure of a laboratory to report a
specific element does not necessarily imply that the element was in
fact sought for with negative results. Nevertheless, the wide varia-
tion in the reporting of the elements present suggests to the Project
Advisory Committee that those laboratories utilizing elemental analysis
by whatever instrumental approach should take whatever precautions
necessary to ensure that proper standards are run and that the :
operator possesses the requ1s1te sk113 inventories to interpret the
instrumental data. i

Table 86 illustrates. the elements repsrtéd by a numbef of labora-

tories for the three paint samples, Test Sample No. 10A. Again, the
lack of consistency in the reporting of the elements present suggests
to the Project Advisory Committee that elemental analysis s an area
that deserves attention, and suggests that laboratories emp]oy1ng
instrumental techniques for elemental analysis carefully review their
- methodology.
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TABLE 85

INSTRUMENTAL ANALYSTS OF GLASS - TEST SAMPLE #9

[Elements
‘Reperted| Lab. A Lab B Lab C Lab D Lab E
, Li X X
B X X X__
Na X X
Mg X X X
Al X . X X
i X ' X X X
P X
Ca X X X
Ti X
Mn % X
Fe X X ;X
Cu X X
Ni X
n X
As X X X
Ir X
Pb X

F e



TABLE 86

INSTRUMENTAL ANALYSIS OF PAINT - TEST SAMPLE #10

E]emenfé Reported for”Paint,ﬁamp1es

Lab i Ar B C
SbMg Fe Ti CaZn| Sb Mg Fe Ti | Mg Ti Ca Al
A Si no Al i Ca In & Zn Si V.
‘ 1 no AY 7 no Fe or Sb S
Ti Mg Si Ti Mg S Ti Mg Si
B high Zn { low In Tow Zn
T T T
C Tow In lew In high Zn
0 Cu Cu Cu
: Pb Ti Ca Pb Ti Ca Pb Zn
S5 Ti Cr Cu [ Sb Ti CrCu | S Ti Cr Cu
F Al | 1 In Al In
s High 2Zn N




TEST #11 - SOIL EXAMINATION

Test Sampie #11 consisted of three items: Item A was a soil
sample from near Fresno, California. Items B and C were duplicate
samples of soil from near Patterson, California. Laboratories were
asked if Items B and C could have shared a common origin with Item A.
Ninety-three laboratories returned results for this exercise. Of these
laboratories, 60 or 64.5%, correctly reported that neither B nor C
could have shared a common origin with Item A. Twenty-five labora-
tories, or 28.4%, incorrectly reported that both B and C could have
shared a common origin with A. Two laboratories, or 2.3% of the total,
reported that Item B could have shared a common origin with Item A,
but that Iteni C could not. Five laboratories, or 5.7% of the Tabora-
tories responding, reported inconclusive results for both B and C.
 One Naboratory reported that Item B could not have shared a common

origin with Item A, and indicated no response for Item C.

To summarize these data in terms of total responses, 56 labora-
tories (63.5%) reported that Item B could not have shared a common
origin with Item A, and 57 Taboratories (63.6%) reported that Item C
could not have shared a common origin with Item A. Twenty-seven
laboratories (30.7%) incorrectly stated that Item B could have shared
‘a common origin with Item A, and 25 Taboratories (28.4%) incorrectly
reported that Item C could have shared a common origin with Item A.

The Project Advisory Committee is in accord with the following
general comments regarding this sample:

The Project Advisory Committee notes a positive relationship
between incorrect responses and the failure to perform comparative
density determinations; those laboratories who did not perform a
density determination were more likely to draw an erroneous conclusion
in this exercise than those who did perform the density determinations.
At the same time, a number of laboratories reporting incorrect results
~did in fact conduct a density determination and reported identical
density distributions for both A and B/C. Other laboratories reported
a difference beiween B and C when tested by density gradient, despite
tge fact that B and € were replicate samples taken from a homogenous
whole. o

From this, the Project Advisory Committee concludes that the
density gradient technique is very useful for discriminating among
5011 samples, but in jtself is not a guarantee of success in soil
~ comparisons. The Project Advisory Committee also cuncludes that
in those instances in which the densit,’ gradient technique was attempted
but erroneous results reported, one or more of the following may have
occurred: ' : . :
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¢ Carelessness or lack of experience on the part of the
examiner,

‘e Coarsengss or heterogeheity in the density gradients
resulting from improper technique in their preparation.

. The Project Advisory Committee notes that in a number of instances.
in which incorrect results were reported, instrumental analysis was
performed. In some instances the ambiguous or erroneous data from

‘the instrumental approaches (emission spectroscopy, x-ray spectroscopy)
was apparently given more weight than more correct data derived from
other tests. The Project Advisory Committee cautions laboratories
against an unjustified faith in instrumental approaches, and wishes to
point out that the proper utilization of these instrumental approaches -
presumes both a correct operating technique and careful interpretation

of the results projected against an adequate data base. The Project
Advisory Committee most emphatically is not suggesting that sophisticated
instrumentation not be acquired and used, but wishes to emphasize the
necessity for the proper training of personnel, the use of in-house
standards and blind controls, and properly selected protocols of analysis.
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TEST #12 - FIBER EXAMINATION

Test Sample #12 consisted of three items of v1rtua11y the same
color: Item A was wool, Item B was acrylic (70% acrylic + 30% modacry]wc)
and Item C was po]yester Laboratories were asked if Item A could have
shared a common origin with Item C, and if Item B cou]d have shared a
common origin with Item C.

A1l 120 Taboratories participating in this exercise correctly
reported that Item A could not have shared a common origin with Item C.
Two laboratories, or 71.7% of the total, incorrectly reported that Item
B could have shared a common origin with Item C.

The Project Advisory Committee is in accord with thie f0110w1ng
general comments regarding this sample:

One Iaboratory report1ng that Items B and C could have shared a
common origin used microscopic examination of the fiber and of its
cross section, melting point determination, and solubility tests.

On the basis of these tests, Item B was 1dent1f1ed as acrylic and Item
¢ was tentatively identified as polyester. The differences in solu-
“bility and cross sectional appearance were noted. The analytical
results clearly do not support a determination of possible common
origin, and the Project Advisory Committee concludes that a check was
made in the wrong box in Question 1 of the Data Sheet,

The Project Advisory Committee wishes to point out, how-
ever, that an error in reporting may have the same consequences as
an error .in the analytical work, and suggests that laboratories review
. their procedures for ensuring that the conclusions stated in reports
are in consonance with the laboratory work that has been performed.

The second laboratory reporting that Items B and C could have
shared a common origin used microscopic examination, solubility tests, .
Pyrolysis~GC, and birefringence determination. Solubility tests and
Pyrolysis-GC were reported as giving the same results . on Items B
and C, and both fibers were identified as being an acrylic. The Project
~Advisory Committee concludes that one or more of the following errors -
“may have occured: :

& Inadequate or erroneous data base re]at1ve to so]ub111ty
tests and Pyrolysis-GC,
@ Misinterpretation of the test results by the operator
‘ resu1t1ng from carelessness or lack of experience.

Several 1aborator1escorrect1y reported that Items A and B could
not have shared a common origin with Item C, but did so for incorrect
- reasons. - One laboratory reported that'Item»C was-a plant fiber, one
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laboratory identified Item C as nylon, and two laboratorves tentat1ve1y
identified Item C as nylon. The Proaect Advisory Committee wishes to
point out that a correct answer which is only coingidental is still an
error, and urges the laboratories who misidentified the polyester of
Item C to review their methodo]ogy to eliminate the possible sources

of error cited above
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TEST #13 - PHYSIOLOGICAL FLUID

" Test Sample #13 consisted of two items: Item A was a saliva stain
from a Type A secretor individual, and Item B was a seminal stain

from a Type A secretor individual with a normal sperm count. One

hundred and twenty-nine laboratories responded in this exercise. With
respect to Item A (saliva stain) 48 1aborator1es, or 37.2% of those
reporting, tentatively identified the stain as a saliva stain and

23 laboratories (17.8%) conclusively identified the stain as a

saliva stain. Thirty-seven laboratories (34.1%) reported inconclusive
results. Eleven laboratories (8.5%) did not answer part A. One
laboratory (0.8%) tentatively identified Item A as vag1na1 exudate

and 2 laboratories (1.5%) conclusively identified the stain as

vaginal exudate. With respect to Item B (seminal stain) 109
laboratories, or 84.4% of the total number responding, conclusively
identified the stain as a seminal stain. Fifteen laboratories (11.6%)
tentatively identified it as a seminal stain and 3 laboratories (2.3%)
mported inconclusive resu1ts '

The Project Advisory Committee is in accord with the following
general comments regarding this sample:

The Project Advisaory Committee recognizes that the probative value
of the identification of saliva stain may be Tow in many instances, and
that many laboratories have adopted a policy in routine cases of
term1nat1ng an examination once it has been established that a stain
is not a seminal stain. The Project Advisory Committee does not,
therefore, consider the response "not a seminal stain" to represent
an incorrect response.

In a 1ike manner, the Project Advisory Committee does not take .
jssue with the tentative identification of the stain as a saliva stain
if it is the normal laboratory policy not to pursue a rigorous identi-
fication in situations of this sort. At the same time, the Project
Advisory Committee would urge laboratories to push for a rigorous
identification when it is of concern to establish that the stain is
in fact a saliva stain. Among the situations that would call for a
rigorous identification would include those cases in which a blood
group determ1nat10n is attempted.

The two laboratories that reported that Item A was conc]usive]y
a vaginal stain both failed to attempt a starch amylase test. Since
the identification of a stain as a vaginal stain rests heavily on
negative evidence, the Project Advisory Committee wishes to point

out the necessity of attempting the appropriate tests to indicate

the probable nature of the stain. In this instance, ithe positive
starch amylase test would have suggested the probability of the stain
Vbelng attr1butable to saliva.

PR
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‘ Two laboratories reported inconclusive requts for Item B (sem1na1
stain). One of these laboratories failed to indicate any methods used,
-and the Project Advisory Committee cannot express any meaningful state~

ment regarding the adequacy of the methodology used. In the rema1n1ng

instance where an inconclusive result was reported, a microscopic
examination was performed and an acid jjjosphatase test was conducted.
No specific results were reported, the Project Advisory Comm1ttee
assumes that no intact spermataZO‘“ # recovered.

Eighteen laboratories repowteﬁ Item B as being tentat1ve1y jden-"
tified as a seminal stain. Virtually all of these laboratories
reported being unabie to demonstrate intact spermatazoa in the stain.
No positive relationship was observed between the stain used and the
ability or inability to recover intact spermatazoa. In view of the
fact that the overwhelming majority of laboratories were able to recover
spermatazoa from the stain, the Project Advisory Committee concludes
that one or more of the fo110w1ng may have occurred:

° Improper extract1on and f1x1ng of the stain,

@ Failure to systematically examine the slides prepared from

the stain,

@ Or a failure to continue the search for cells after an
initial lack of success.

The Proaect AdV1sory Committee urges laboratories to review their
methods for the extraction of stains and the fixation of the cells to
the microscope slide, and to ensure that reasonable perseverance is =
excercised in the search for spermatazoa.

o3



TEST #14 - ARSON EXAMINATION

Test Sampie #14 consisted of three items: Item A was approximately

8 ml of leaded gasoline, specifically Chevron Supreme (94.5 octane}.
Item B was a piece of 100% cotton cloth with 2 ml of the gasoline
described under Item A absorbed in the cloth. Item C was another piece
of cloth identical to that described under Item B, but with no gasoline.
Items B and C were cut with scissors from one piece of cloth. Labora-
tories were asked if Items A or C could have a common origin with
Item B. One hundred and eighteen laboratories responded in this
- . exercise. Ninety Taboratories, or 76.3% of the total laboratories

~responding, stated correctly that Item A could have shared a common
origin with Item B, One hundred and one laboratories, or 856%,
correctly reported that Item C could have shared a common origin with
Item B. Twelve laboratories (10.2%) stated incorrectly that Item A
could not have shared a common origin with Item B, and 4 laboratories
(3.4%) incorrectly reported that Item C could not have shared a common
origin with Item B.

The Project Advisory Committee is in accord with the following
general comments regarding this sample:

The four laboratories that reported that Item C and {tun B and the
five laboratories that reported inconclusive results for this portion
of the exercise failed to recognize the physical match between the
cotton cloth in the two items. The Project Advisory Committee urges
laboratories to take the steps necessary to ensure that one form of
physical evidence is not ignored simply beuause it is not typical of
the type of case under examination.

The tweilve laboratories reporting that Item A could not have
shared a common origin with Item B relied in part on gas chromatographic
analysis. The Progect Advisory Committee concludes that carelessness
or lack of experience on the part of the operator may have lead to
these erroneous conclusions.

" Several laboratories reported,less than correct results which
appear in part to reflect an unjustified reliance on Infrared Spectro-
photometry to discriminate between gasoline mixtures. The Prcject
Advisory Committee urges that considerable caution be exercised in

the interpretation of IR data on complex mixtures of hydrocarbons and
petroleum distillates.
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TEST #15 - DRUG ANALYSIS -

A mixture of methamphetamine and ephedrine in lactose and sodium
carbonate was sent out as Test Sample #15. One hundred forty-six lab-
oratories reported results. Eighty-seven laboratories, or 59.6% of the
total correctly reported both methamphetamine and ephedrine. Thirty-one
laboratories, or 21.2%, reported methamphetamine only. Four, laboratories,
or 2.7%, reported amphetamine and seven laboratories, representing 4.8%
of the total laboratories, reported no drug material present. Three
laboratories responding did so late; their results are not included in
Tables 88 nor are they ref1ected in Tab1e3‘84, 89, 90 or 91.

The Project Advisory Comm1ttee is in accord w1th the f0110w1ng
genera1 comments regarding this sample:

The Project Adv1sory Committee recegnizes that many 1aborator1es
have a policy of pursuing an analysis only to the point where relevant
statutory considerations are fulfilled, and, having identified the
methamphetamine, would conclude the examination. The Project Advisory
Committee cannot conclude that any error has taken place if a laboratory
reported only methamphetamine.

Seven laboratories failed to report either ephedrine or metham-
phetamine. Among the methods used by these laboratories were Gas :
Chromatography, UV and IR Spectrophotometry, Color and Crystal Tests,
GC/MS, X-Ray Diffractometry, and Thin-Layer Chromatography. In no ,
instance would it appear that the failure to identify the drug materials -
could be attributed to a Tack of available instrumentation or to.
insufficient methodology. The Project Advisory Comm1ttee ‘can conclude
that one of the followxng may have occurred

@  Inadequate data base or 1nadequate standard spectra,

¢ Misinterpretation of the test results by the operator
resulting from carelessness or lack of experience.

Four laboratories reported the presence of amphetamine, the four
being sp]it on whether the amphetamine was the dextrorotary isomer or
the racemic mixture. Each laboratory reported the use of gold chloride
or platinic chloride for the identification of the material. The

Project Advisory Committee can_ conclude that one of the f0110w1ng may
have occulrred:

o Mislabelled or contaminated primary standard,

¢ Reagent made up incorrectly,

e  Misinterpretation of test resu1ts by the operator re- :
“sulting from carelessness or lack of experience leading
~to fajlure to properly recogn1ze and 1nterpret crystal

forms. ‘
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The Project Advisory Comm1ttee W1SheS a]so to point out that a
quwck]y performed and easily interpreted color test exists to distinguish
primary and secondary amines, and urges the application of this test
when the circumstances warrant. The application of this test would
~ have avoided the m1stakes of the typie under discussion.

Seventeen laboratories reported on]y ephedrine. The Project
Advisory Committee considers the reporting of ephedrine only to be a
less than correct response for this sample. The methods used by
these laboratories run a full gamut of instrumental approaches, color
and crystal tests, and chromatographic methods. The Project Advisory
Committee urges the laboratories missing the methamphetamiite to review
their' analytical approach to ensure that the presence of one non- ‘
controlled material will not mask the presence of another, controlled
drug material. In the case of the phenethylamines, considerable
~caution should be placed on the interpretation of the results of
Ultraviolet Spectrophotometry and coior tests.
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TEST SAMPLE #16 - PAINT

Test Sample #16 consisted of three items. Item A was an acrylic
alkyd paint with titanium oxide as the pigment. Item B possessed

the titanium oxide pigment alsc, but was a S0Ya alkyd paint. Item

€ was also a soya alkyd paint, but contained, in addition to
titanium dioxide, a substantia] quantity of zinc oxide. A1l three
items have traces of iron, zinc, lead and cobalt. This test sample
SampTle #16, is identical to the paint sample previously distributed
as Test Sample #10A. A total number of 103 1aborator1es part1c1pated
in this exercise. : ‘

Laboratories were asked if Item A could have shared a common origin
with Item B, and if Item C could have shared a common origin with
Item B. The correct responses to both questions would be no.
Sixty-eight laboratories, or 66.0% of the total number participating,
~ correctly reported no for Item A and no for Item C. Eleven labora-
tories, or 10.7% of the total, correctly reported no for Item C,

but incorrectly reported yes for Item A. Eleven laboratories (10.7%)
correctly reported no for Item A, but incorrectly reported yes for
Item C. Three laboratories, or 2.9% of the total participating,
incorrectly reported yes for-both Item A and Item C. Three labora-
tories reported inconclusive results for Item A, but correctly
reported no for Item C. Five laboratories (4. 84) reported inconclusive
results for Item C, but correctly reported no for Item A. Two
laboratories, representing 1.9% of the total number participating,
reparted inconclusive results for both Item A and Item C.

The Project Advisory Comm1ttee is in accord with the following

~general comments in regard to this samp1e

Since Test Sample #16 was, in essence, a replicate of Test Sample
#10A, .some inprovement in the technical correctness of the test
results was anticipated by the Project Adv1sory Committee and
was observed. The overall performance of the participating
laboratories was somewhat better for Test Sample #16 than for Test
Sample #10A. A cross tabulation of the results reported from these .
two test samples is included in this section. The Project Adv1sony"
Committee wishes, however, to reaffirm the statements made in =~
Supp]emental Report #10A, and strongly urges’ that laboratories
experiencing difficulty w1th Samp]e #16 review that Supp1ementa1
Report. : « _

‘In particular, the Project"Adv?sory Committee takes note of the

great variation among laboratories in the use and interpretation
of chemical spot tests and solubility tests. The Committee
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‘reaffivrms its statement made in conncection with Test Sample #10A
~that LEAA/NILECJ should consider funding efforts in compiling and

- disseminating information and guidelines on the use and interpre-

~tation of spot tests and solubility tests and for the standard1za—
tion of solubility tests.

Those Taboratories not employing e]ementaifana1ysis should consider
“incorporating this type of approach in theivr protocol of analysis.
Those Taboratories who did employ elemental analysis, but failed

 to detect the large quantitative difference in Zinc composition

between Items B and C should undertake an assessment of the validity
and reliability of their instrumentation, methods of analysis, and
guidelines for the interpretation of results. ,

Those laboratories failing to detect the organic differences in the
vehicles in Items A and B should review their instrumentation,
methodology, and operator skills in the organic analysis area. The
Progect Advisory Committee suggests that additional cons1derat1on
be given to Pyrolysis-Gas Chromatography.

CROSS TABULATIONS OF RESPONSES

* FOR_SAMPLES #10A & 16

L

~ Responded to Tests #10A and #16 o 83
Responded to #10A, No Response to #16 .28

Mo Response to Tests #10A & #15 l 49
No Response to #1CA, Responded to #16 10

Mo Sample #10A, Responded to #16 | | 10

No Response to #10A, DND #16 /f | 2

 Note: DND D1d Not Do
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11. Of the 83 laboratories responding to‘Test,Sampiesh#TﬁA and #16:

ACCEPTABLE* responses for both #10A and #16 33
ACCEPTABLE responses for #10A, UNACCEPTABLE** responses *
for #16 10
UNACCEPTABLE responses for #10A, ACCEPTABLE responses

for #16 25
UNACCEPTABLE responses for both #10A and #16 SRR |-

111. Of the 28 laboratories responding to Test Sample #10A hut not
to Test Sample #16:

ACCEPTABLE responses : 10
UNACCEPTABLE responses 18

IV. Of the 10 laboratories who did not respond to Test Sample #10A,
but responded to Test Samp]e #16:

ACCEPTABLE responses | 5
" UNACCEPTABLE responses | B

* The PAC defines an ACCEPTABLE response as Items A, B and C cou]d not
have common origin.

** The PAC defines an UNACCEPTABLE response as any response other than

A, B and could not have shared common origin or an 1nconc1us1ve response.
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TEST SAMPLE #17 - METAL

Test Samp]e #17 consisted of three items. Item A was a samp1e of

National Bureau of Standards Reference Material 362, AISI 94B17 Steel.
Items B and C were replicate samples of National Bureau of Standards

Reference Material 19G, Acid Open Hearth Steel. A total of 68

laboratories participated in this exercise.

Laboratories wera asked if Items A and B could have shared a common
origin, if Items A and C could have shared a common origin, and if
Items B and C could have shared a common origin. The correct res-
ponse isawno to the first twoc questions, and a yes to the third.
Sixty- two laboratories, or 91.2% of the total number responding,
correctly reported that Items A and B could not have shared a common
origin. Sixty-one laboratories, or 89.7%, correctly reported that -

~Items A and C could not have shared a common origin. Fifty-one
. laboratories, or 75.0% of the total responding, correctly reported

that Items B and C could have shared a common origin. Two labora-
tories, or 2.9%, 1incorrectly reported that Items A and B could
have shared a common origin. Three laboratories, or 4.4%,
incorrectly reported that Items A and C could have shared a common
origin. Seven laboratories, or 10.3% of the total laboratories
responding, incorrectly reported that Items B and C could not have
shared a common origin.

The Project Advisory Committee is in accord with the following
general comments in regard to this sample:

The correct response rate in the comparison mode suggests to the
Project AdV1sory Committee that relatively few laboratories are
experiencing difficulty in the analysis and characterization of
metals. The Project Advisory Committee notes that the majority

of the laboratories submitting incorrect responses relied heavily
or exclusively on the emission spectrograph. The Project Advisory
Committee concluded that these errors may have resulted from one or

‘more of the following:

® Care1essness or lack of training or exper1ence
on the part of the operator;

@  Failure to run appropriate standards to establish
the sensitivity and resclution of this instrumental
approach

~ Two laboratories reporting that Items B and C could not have shared

a common origin reported qualitative data derived from X-Ray fluo-
rescence studjes that would seem to support the correct response,
j.e., that Items B and C could have shared a common origin, but that

JItem Ais d1ss1m11ar The Project Advisory Committee wishes to point

7%



out, as it has 1in previous Supplementary Reports, that an error in
reporting way have the same consequences as an error in the analytical
work, and suggests that laboratories review their procedures for en-

- suring that the conclusions stated in the reports are in consonance
with the laboratory work which has been performed.

Very few laboratories responded with quantitative data, although

they were encouraged to do so by the data report sheet, and despite
the fact that many laboratories included quantitative data in connec-
tion with the paint samples #10A and #16 and the glass samples #4 and
#9. The paucity of guantitative data prevents a detailed analysis of
the data to be performed. The PrOJect Advisory Committze, however,
notes that the copcentration of the metallic elements rezported by
different laboratories and determined by different instrumental
techniques varies as much as 250 fold for the same métal sample,
i.e., the same Item. The Project Advisory Committee wishes to reaf-
firm its comments made in connection with Supplemental Report #10, that
those laboratories utilizing elemental analysis by whatever ihstru-
mental approach should take whatever precautions necessary 1o ensure
that proper standards are run and that the operator possesses the
requisite skill inventories to interpret the instrumental data. The
lack of consistency in the reporting of the elements in the present
exercise, both qualitatively and quantitatively, suggests to the
Project Advisory Committee that elemental analysis is an area that
deserves attention, and that Taboratormes should careful1y review
their methodology.
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TEST SAMPLE #18 - HAIR

Test Sample #18 consisted of 5 items. Item A was Dog hair; Item B
was Cat hair; Item C was Deer hair; Item D was Cow hair; Item E was
Mink hair. The total number of labnratories responding in_this &x-
ercise was ninety. .

With respect to item A, 43 Taboratories, or 47.8% of the total respond-
-ings correctly 1dent1f1ed the hair as having originated from a dog.
Seventeen laboratories, or 18.9%, reported the hajr as "non-human."
Eight laboratories reported inconclusive results, and three labora-
tories provided no response for this item. Nineteen laboratories,

or 21.1% of the total laboratories participating, identified the

hair as being of some animal other than dog. Among these incorrect
responses were Cow, Bear, Horse, Cat, ‘Rat and Skunk.

 With respeet to Item B, 66 Taborator1es or 73.3% of: the total respond-
ing, correctly 1dent1f1ed the hair as hav1ng originated from a cat
Thirteen laborateries, or 14.4%, reported the hair as "non-human." Two
laboratories reported inconciusive results, and three laboratories pro-
vided no response for this item. Six 1aborator1eg, or 6.7% of the total
participating, identified the hair as being of some animal other than
cat. Among these incorrect responses were Dog, Mouse, Squirrel and Fox.

With respect to Item C, 41 1aborator1es, or 45.6% of the total rnspond—
ing, correctly identified the hair as having originated from a deer.

Ten laboratories, or 11.1%, reported the hair as "non-human." Four
laboratories reported inconclusive results, and four laboratories pro-
vided no response for this item. Thirty-one laboratories, or 34.4% of

- the total participating, identified the hair as being of some animal
other than deer. Among these incorrect responses were Elk, Horse, Goat,
Cow, Pig and Dog. .

With respect to Item D, 31 laboratories, or 34.4% of the total respond-
ing, correctly identified the hair as having originated from a cow.
Twelve laboratories, or 13.3%, reported the hair as "non-human.” Seven
‘laboratories reported inconclusive results, and 4 laboratories provided
no response for this item. Thirty-six 1aborator1es or 40.0% of the total

participating, identified the hair as being of some other animal than cow.

Among these incorrect responses were Dog, Horse, Human, Opossum, Sheep
(wool), Alpaca or Llama, and Rodent.

With respect to Item E, 57 1aborator1es, or 63.3% of the total respond-
ing, correctly 1dent1f1ed the nair as hav1ng originated from a mirk.
Twelve laboratories, or 13.3%, reported the hair as "non-human." Four
‘laboratories provided no response for this item. Seventeen laboratories,
or 18.9% of the laboratories participating, identified the hair as some
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animal other than mink. Among these 1nuorrect responses were Cat
Rat, Rabbit, Mouse and Squirrel.

The Proaect Advisory Comm1ttee is 1n accond w1th the fo]]oW1ng genera]
comments in regard to th1s sample:

The PFUJeCt Adv1sory Committee notes that the incorrect response rate
ranged from 6.7% in the case. of Cat hair to 40.0% i the case of Cow
hair. The Project Advisory Committee urges that consideration be
- given to the greater Tikelihood of a misidentification with hairs of
certain animals. The Project Advisory Committee wishes to draw par- -
ticular attention to the situation involving Dog hair, Item A, the
Dog hair, was misidentified by 21.1% of the laboratories respond1ng
- Item D, the Cow hair, was identified as Dog hair by 20 laboratories,
or 22. 27 of the total Tlaboratories participating. The Project Advisory
Committee views this error rate as being 1nto1erab1y high, considering
the fact that dog hair is so commonly encountered in hair evidence, :
and given the ease with which exemplar standards may. be co1]ected for ~~§3f
a reference collection. ‘ -

The Project Advisory Committee conc]udes that in the case of misiden-
tifications of the animal hairs in this exercise, one or more of the
following may have occurred: .

@  Misinterpretation of the microscopic appearance
of the hairs resulting from carelessness or Tack
of experience on the part:of the examiner;.

8 Inadequate ”eference co11ect1on of. standard ha1rs,
' or mislabeled standards. .

Since the identification of animal hairs rests almost exclusively on
the microscopic appearance of the hairs, a greater premium is placed

on the adequacy of the standard collection of hairs, and on-the '
training and experience of the examiner. The Project Advisory Commit-
tée urges those laboratories experiencing difficulty in this exercise

to review their methodology to ensure that these two areas are proper1y
addressed. N
The Project. Adv1sory Committee urges LEAA/NILECJ to cons1der fund1nq
~a project which will provide standard collections of hairs of various
animals, much in the same manner as the automotive paint samples
collected and d1str}bubed by the National Bureau of Standards.



' TEST SAMPLE #19 - WOOD

Test Sample #19 consisted sf three 1tems Item A was a specimen of Fir
(Abies grand1s) item B was a specimen of Maple (Acer saccharum); Item C
was a specimen of Pine (P1nus monticola). The total number of laboratories
part1c1pat1ng in this exercise was sixty- five.

Participating laboratories were asked if Items A, B, and C could have shared

- a common origin, and to provide a species origin for each sample if such a

determination was part of the normal laboratory procedure for dealing with

‘wood evidence. Fifty-one Taboratories, or 78.5% of the total participating,

correctly reported that Items A, B, and C could not have shared a common

~origin. Eight laboratories reported that Items A and C could not have had

a common origin, but reported inconclusive results for Item B. One labora-
tory reported that Items A and B could not have had a common origin, but
reported inconclusive results for Item C. One laboratory reported that

-Items A and B could not have shared a common origin and indicated no response

for Item C. Four laboratories, or 6.2% of the total number participating
in this exercise, incorrectly reported that Item C could have shared a
common origin with Items A and B.

Twenty-eight laboratories did not attempt to determine the species for
Item A. Sixteen laboratories, or 25.6% of the total number responding
correctly identified the wood &s Fir. Seven laboratories, or 10.8% of
the total reporting, identified the wood as being a “"softwood". Eight
laboratories, or 12.3% of the total number participating, incorrectly
identified the wood as Pine. Two laboratories incorrectly identified *he

wood as Cedar, two laboratories identified the wood as Spruce, one labora-

tory identified the wood as Redwood, one laboratory identified the wood as
Hemlock, and one laboratory identified the wood as Chamaecyparis Cedar.

Twenty<eight laboratories did not attempt to determine the species for
Item B.  Twenty laboratories, or 30.8% of the total number responding,
correctly identified the wood as Maple. Eight laboratories, or 12.3%,
reported the wood as being a "hardwood". Two laboratories incorrectly
reported the wood as Beech. One Taboratory incorrectly reported the wood
as Lithiocarpus (Tanbark Oak), one laboratory reported Birch, one labora-

',tory reported Walnut, one laboratory reported Basswood, one 1aboratory

reported Mahogany, and one laboratory reported Oak

Th1rty laberatories did not attempt to determine the species for Item C.
Twenty-three laboratories, or 35.4% of the total number participating,
correctly identified the wood as Pine. Seven laboratories, or 10.8% re-
ported the wood as being a "softwood". Two laboratories incorrectly
reported the wood as Cedar, one laboratory reported the wood as Fir, and.

~one Taboratory reported Redwood.
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Theypma ect Advisory Committee'..s in accord w1th the fol]OW1ng general
comments in regard to this sample:

The Project Adv1sory Committee conswders the number of m1s1dent1f1cat1ons
of the wood samples to be intolerably high.

Since the 1dent1f1cat1on of woad rests almost exclusively on a micro-
scopic examination, a very great premium is placed on the training and
experience of the examiner, and on the adequacy of standards and other
reference sources. The Project Advisory Committee concludes that mis-
identifications of the wood samples may be attributed to one or more of
the following: ,

¢  Carelessness or lack of experience on the part of the
: examiner. ' ,
8 Inadeguate reference standards of known woods, or mis-

labeled standards

The Project Advisory Committee recognizes that many laboratories examine
wood evidence only in a comparison mode, and do not attempt to identify
the genus or species. The Project Advisory Committee further recognizes
that while this approach will suffice in many instances, it does not
develop the information that will fully exploit this type of evidence,
and urges laboratories not now possessing the capability of identifying
“wood samples to initiate the actions necessary to acquire this capability.

935



TEST SAMPLE #20 - QUESTIONED DOCUMENTS

Test Samp]e #20 consisted of the following items: -envelope bearing
questioned typewriting; letter bearing questioned typewr1t1ng and
handwriting, marked "“Q"; exemplar handwriting consisting of four
standard specimens from each of four individuals, and marked "B,
"CH, YD", and "E", respectively; typewriting standards prepared on
Royal Upright, IBM Selectric, and IBM Selectric II, and marked "1",
"20, and "3", respectively. A total number of seventy-four labora-
tories participated in this exercise. Several laboratories completed
only portions of the exercise. ‘ '

The typewriting on the quest1oned envelope was typed on typewr1ter v,

the Royal typewriter. The handwriting on the questioned letter was wr1tten
by the individual designated "B". The typewriting on the questioned jetter
was typed on typewriter "3" (i.e., typed with the typing element or typing
head on typewriter "3").

Sixty-six laboratoriés, or 89.2% of the total number participating identi-
fied individual "B" as having executed the handwriting on the questioned
note. Four laboratories, or 5.4%, reported inconclusive results but
specifically mentioned in their reports that they noted significant agree-
ment between the questioned material and the exemplar handwriting of "B".
One laboratory, representing 1.4% of the total number responding, identi-
fied suspect "B" for having executed one portion of the handwritten note,
and incorrectly identified suspect "C" for the remainder of the note.

Sixty-six laboratories, or 89.2% of the total number participating correctly
identified typewriter "1" as having typed the text on the questioned
»enve]ope Seven laboratories, or 9.5% of the total, reported inconclu-

sive results but made specific noteof the agreement between the typewritten
text on the envelope and the exemplar from typewriter "1".

Forty-eight Taboratories, or 64.9% of the total number participating,
correctly identified typewriter "3" as being responsible for the type-
writing on the questioned note. (This includes the nine laboratories who
‘made the distinction between identifying the typewriter and identifying

- the typing element.) Twelve laboratories, or 16.2%, reported inconclu-

sive results for this phase of the examination but spec1f1ca11y noted
the agreement between the questioned typewriting and the exemplar pre-
pared from typewriter "3". Ten laboratories, or 13.5% of the total re-
sponding, incorvectly elminated typewriter "3" as having typed the
questioned text.

The Project Advisory Committee is in accord with the following genera]
comments in regard to this sample:

In connect1on with the handwriting portidn of this exercise, one labora-
‘tory “incorrectly reported that the exemplars labeled "B" and the exemplars
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labeled "E" were both written by the same person., One 1aboratory re-
ported that one portion of the questioned note was written by suspect “B"
and the remainder written by suspect "E". The Project Adv1sory Committee
concludes that in these ‘instances,-the error resulted from inexperience
or inadequate training on the part of the examiner. The Project Advisor
Committee urges these laboratories to take appropriate actions to acqu1re
the requisite training and experience to ensure technical competency.

Seven laboratories incorrectly eliminated typewriter "3" as having typed
the text on the questioned note, but provided no - information as to the
bases of their conclusions. The Project Advisory Committee cannot, there-
fore, comment on the possible reasons for their erroneous conc1us1ons
Three laboratories, however, eliminated typewriter "3" on the basis of
pith, The Project Advisory Committee wishes to draw attention to the

: posSib111tv of encountering typewriters with variable pitch or proport1ona1
spacing, and cautions against the use of pitch as the sole criterion in
eliminating certain typewriters as having poss1b1y typed a quest1oned

text.

One laboratory 1ncorrect1y reported that typewriter "3" could not have
typed the questioned letter, and under the section of the data report
form that asked for an exp]anat1on of any factors or observations which
influenced the development of the opinion replied to the effect that

"my opinions were reached based on my years of training and experience

in the field of questioned documents". The Project Advisory Committee
wishes to emphasize that the real issue is not the extent of an examiner's
exper1ence but the quality of that experience, and that years of ex-
perience in the field of questioned documents does not in itself guarantee
techn1ca1 competency.
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TEST SAMPLE #21 - FIREARMS EXAMINATION,

Test Sample #21 consisted of three .25 caliber projectiles, each
“marked with a letter on the base. Those projectiles marked A, B, C,
D, E, F, G, H, J, K, L, 0, P, Q, R, S, T, U, V, Y were fired through
a Wilkinson .25 Auto pistol, Serial Number 00386. Those projectiles
- marked I, M, N, X, Z were fired through a second Wilkinson .25 Auto
pistol, Serial Number 00113. A total number of 88 laboratories
participated in this exercise. ‘

Five laboratories misidentified one projectile, incorrectly
reporting that all three projectiles had been fired through a single
weapon. This represents 5.7% of all laboratories responding. Three
laboratories, or 3.4% of the total responding, incorrectly reported
that none of the three projectiles could have been fired through
the same weapon. A total number of nine laboratories, or 9.1% of
the total responding, reported results that are clearly in error.

Four Jaboratories, or 4.6% of the total, reported inconclusive results.

The Project Advisory Committee is in accord with the following
general comments in regard to this sample:

The Project Advisory Committee wishes to reiterate
the comments made in the Supplemental Report pertaining
to Test Sample #7, which also dealt with firearms evidence.
Misidentifications such as thcse reported by five labora-
tories in the present exercise are particularly grave in
nature, and the Project Advisory Committee urges the
laboratories involved to immediately undertake such measures
as necessary to correct their deficiencies. A criminal
prosecution may hinge entirely, or vir'ually so, upon
firearms evidence and the testimony of the firearms iden-
tification expert, and the potential exists for a truly
severe miscarriage of justice. Responsibility for errors
such as those under discussion rests squarely with the
examiner and those responsible for his supervision.
Similarly, the Project Advisory Committee wishes to point
out the obvious fact that an erroneous elimination of
firearms evidence may also Tead to a miscarriage of
justice. The Project Advisory Committee concludes that
these errors may have resulted from one or more of the
following: .

®  Carelesshiess on the part of the examiner.

® - A lack of experience or tra1n1ng on the part of
the examiner.

¢ Inadequate or ineffectual supervision by a quali-
fied firearms identification expert.
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UNACCEPTABLE»PROFiCIENCIES~

Dur1ng ‘the course of this Project, responses from the partici-
pating laboratories were tabulated and published in individual
reports, a total of 21 in all. Supplemental Reports were also
published at regular intervals which discussed errors, possible
explanation of these errors, and means to correct them. The
criteria for correct and incorrect responses summarized in the
Supplemental Reports, however, were developed on an ad hoc basis,

- i.e., the criteria were developed in response to a particular

samp1ee Although similar or identical criteria were employed for
the samie evidence type, e.g., the two paint samples, the criteria
by necessity differed substaﬂt1a11y between sampies of different -
ev1dence types

Upon the completion of the 21 samp]es, it became evident to
the Prioject Advisory Committee that some means was necessary to
bring ‘the issue of the proficiency of all of the laboratories for
a1l of the samples into some sort of common focus. This was
accomplished by introducing the concept of "unacceptable profi-
ciency," a doctrine which, briefly stated, suggests that there is
‘room for improvement in the laboratory submitting responses falling
into this category. Unacceptable proficiency is defined as a
response falling into one or more of the following categories:

1). Totally incorrect response, e.g., the reporting of
Librium when the controlled substance was pentobarbital.

2). In the compar1son mode, a correct response for the wrong
reasons, i.e., data that does not support the conclusion
reported, even though the conc]as1on is co1nc1denta11y
-correct.

3). An unsupported inconclusive response, 1.e., the 1aboratory
 reporting an inconclusive response but providing no
information as to the nature of the uncertainty. In
certain instances of this category, it is not apparent
from the returned data sheets that any 1aboratory work was
even attempted.

4). An unsupported inconclusive response where 1mproper‘er
inadequate methodology was employed, or where no subJect1ve
determination was involved. ,

5).- Multiple responses e.g., identification of a hair as e1ther i
a sheep or a rodent or a dog : :
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‘6). An incomplete response, i.e., reporting results of a portion
of the exefcise but not the entire exercise.

Using these categorxes, the Project Advisory Committee developed

_‘cr1ter1a for unacceraable proficiency for all 2i samples (See Table 87).

The Project Advisory Committee is concerned that the concept of
unacceptable proficiency not be misconstrued, and elaboration is
“perhaps necessary. The designation of unacceptab]e proficiency is
not necessarily synonymous with error nor is it necessarily a measure
of laboratory competency. It is instead a reflection of the fact
that a laboratory must demonstrate proficiency in order to claim
it. An imperfect response, for whatever reason (most certainly
including legitimate reasons), does not constitute that showing
of proficiency. This is probahiy most apparent in connection with
inconclusive responses. From an ethical, professional, and technical
perspective, an inconclusive response is in many instances the only
possible conclusion. At the same time, there is nothing inherent
in an inconclusive opinion that demonstrates proficiency. In
applying the doctrine of unacceptable proficiency, the laboratory
correctly identifying 4 hairs and reporting an inconclusive response
for the fifth has not made an error. It simply has not demonstrated
a proficiency with respect to this fifth halr

Using the "unacceptable proficiency" criteria as indicated in
Table 87, subsequent tables were developed illustrating the
responses of all participating laboratories to each sample (see
Tabies 88, 89 and 9Q).

Table 90 summarizes the acceptable and unacceptable responses,
the percentage of responses which were acceptable, and the number
of laboratories falling into each percentile category, based on
the number of tests performed. For example, of the 49 laboratories
which fall into the 100% category, that 100% calculation is based
on their responses to the number of tests they participated in;
this can range from one test to nineteen tests (test numbers 18
and 21 are not included). Responses may total more than nineteen
due to several tests requiring multiple answers. Table 91 further
summarizes these data and illustrates, for example, that 25% of
all laboratories which participated in the study had 100% acceptable
responses; 34% of the laboratories had 90% or greater of their
responses acceptable; and 66% or approximately two-thirds of the
laboratories having 80% or more of their responses fall in the
acceptable category.
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f TABLE 87

SUMMARY OF "UNACCEPTABLE PROFICIENCY" CRITERIA

Sampie Sample' » E
Number Type Criteria for "Unacceptable Proficiency"
1 " Drug Responses of: Amobarbital, Butabarbital,
: ‘ Secobarbital, Phenobarbital, Sodium
butabarbitai, Sod1um secobarb1ta] Librium,
\ No drug found :
2 Fifearms ~Failure to at 1aast,mention Smith & Wesson and
Beretta among the possible candidate weapons
3 Blood Any response other than blood type B; Un-
- supported inconclusive response
4 Glass A response stating that the glass samples
g ~ could have shared a common origin; inconclusive
‘ response ' ‘
5 Paint Any responsa other than C could have shared a
common origin with A; inconclusive response
6 Drug A response which fa11ed to ment1on e1ther heroin
, or cocaine
7 Firearms  Misidentification . ,
8 Blood Typing error 1n any system, unsupportab]e 1nconc1u~
sive A
9 Glass Any response other than A and B could have shared
‘ a common origin with C; inconclusive response
10A Paint ~ Any response other than A, B, and C could not have
, shared a common origin; inconclusive response
11 Soil Any response other than B and C could not have
shared a common or1g1n with A; 1nconc.us1ve response
12 Fibers Any response other than A and B could not. nave
‘ shared a common -origin with C. Ry
13 Physio- -Part A - Misidentification R at
Togical Part B - Unsupportable inconclusive
Fluid , ’ ~ S e
14 Arson Any response other than A and € could have “shared
a common origin with B
15 Drug

Responses of: amphetam1ne ephedr1ne on]y, or no
drug found
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TABLE 87

SUMMARY OF "UNACCEPTABiE*PROFICIENCY" CRITERIA

21

A

Sample SampTle
Numbey Type Criteria for "Unacceptable Proficiency"

16 Paint Any response other than A, B, and C could not
have shared a common origin; inconclusive
responses : )

17 Metal Any response other than B and C could have
shared a common origin; inconclusive response

18 Hair Any response other than (a) dog; (b) cat;

. (¢) deer; (d) cow; (&) mink; inconclusive
response '

19 Wood Any response other than A, B, and C could
not have shared a common origin; misidentifi-
cation of species '

20 Questioned Part A - Any response other than B {except

Document inconclusive)
Part B - Envelope. Any response other than
~typewriter #1; unsupported inconclusive
Part B - Letter. Any response other than
typewriter #3; unsupported inconclusive
- Firearms

Misidentification
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AGEREGATE RESULTS CF PARTICIPATING LABORATORY RESPONSES TO TEST SAMPLES # 1-21%

TABLE 88

Test Sample Humber

____N_If_m-ger 12 3 4 5 & 7 8 9 10 11 12 13 415 16 17 19 20
A MR U A AR A U A U U A MA NR A RN U NS
2 A U OMA U A A N A U MR A DOU U CNR MR DND NS
§° A A A K A A N U U N MR N M M N N N N N
4 A A A A A A A M A U NRCONR MR U A MR ONRONRNS
5 A A A A A A A U A U A A MAA U A -~ DND NR NS
6 A M A A A A A U A U A A N N U U DNDIR N
7 U U DM A A A U N A N U A AUU U N OND DND MR
8- A U A M U A U U A U A A AMAA U A U A NS
9 A OND DND DND DND A NS NS NS NS DND DND A/A DND DND NS NS NS. NS
0 A U ONDA A A A N N M N N N U U N K. N OND
1. U DND A DND DND NR NS U NS NS NR DND NR U NR NS U A NS
12 NS A DND NR NS NS A NS NR OND ONG. DND DND OND DND NS OND DND A/U
13 NROMR NR A NR MR MR MR MR MR NTONR MR ONR MR MR MR NR R
4 A U A A U A A U A U U.A ABA-A U DNDA ANA
15 A A A A A A A U A A A “A‘ MA A A RO AN
% A A A DNDDNDA A U NS NS U NR OAANR AN U U AA
7 U NS U A A A NS NR N MR NR NR MR A NR N N NR NS
18 A A A A A A A U A A U A AMAU A U A A NA
19 NR NR OND DND DND NR NR NS NS NS NR NR NR DND.NR NS DND WD MR
200 A A A A U A U A A U A A MAA A U A A MA
21 A A A A A A A U A U A A AAA AA A oy W
22 A- A A-A A A A U WU A A MAA A A A A A/R
23 A DND DND DND OND NR NS NS NS NS DND NR MR A NR NS DND OND NS
24 A A A A A A A A A U A A MAA A U DNO MR AA
25 A A A A M A A U MR U N N MAA MR M MR M W
% A A A A A A A A A A NR A AAN U U DN N M
27 A U A A A A A O A A U A MADDA A A U N
26 A U N N M N A U A U U A N N M N M K N
29 A A A A A A A U A A A A N A A U DN N RS
30 AU A N N A A NM-A N N A AAN U WROMR A i A/A
3 A NS A ALU A N A NR MR M M N N IR A DN O NS
32 A AA N A U U A A N A AAMN A -;_Né NRUNS
3 A A A MR A N A A M N W N MR M M N DD NS
% U M U A M A A M U U A DD A A A A N A
% A A A AA A A U A U U A AMAA A A A A MA
% A A A A AR A U U A A NAA A IR A L
7 A A A A A A U UM AA AMA A A A MR A NS




AGGREGATE RESULTS OF PARTICIPAT

K

\

TABLE 88 (con't)

ING LABORATORY RESPONSES TO TEST SAHrLES # 1-21%

Test Sample Number

Niber 1_2 3 4 5§ 6.7 8 9 10 11 12 13 14 15 16 17 19 20
3 U DA A A A A U A A A A AMAA A U A A A
39 A A A A U A A U M U A N AMAU A A A A N

#7400 A NS DND DNO OND A MR U NS NR DND OND DND A U NS DND DND NS
41 A DO A DND DND A NS NR NS NS DND A MR U A NS U DND DND
2 A U A A N A A A N M N A MR N KR N ON DN NS
3 A A A A A A A U U A U A MU A N MR M AA
44 A NS DND DND DND-NR NS NS NS NS -DND NR DND DND NR NS DND NR- NS
5 A NS A A U A DD N NR N MR N N N N N N N DND
4 A A A A A A A U A A A A MAU A A A DND KS
44 A A N A A A N NR A N A N AA N N N N A UA
48 A DND DND NR OND A NS NS OND NS DND DND DND DND A NS DND DND NS
49 A MR A NR MR M NS N N MR MR NR NR MR N NR MR NR MR
56 A A A A A A A A A U U A UAA U M M M AA

51 A U A U A A A A U U A A MAA A A A U N
52 NR NR - NR - NR NR NR  NR NR" NR NR NR - NR “NR RR NR NR NR . NR NR
53 A U A A A A A A U U N A AAU ‘U A A DN AA
54 A A A A A A A U u- A NE A A/A A A U DNO DRD - A/U
55 A U A A DN A A A A NR ODND DND A/A A U NS DND DND R
56 NR A DND - A NR NR A NS5 NR - NR ~DND DND NR NR - DND ODND DND ODND A/A
57 A NS MR NR MR A NR NR NR NR NR NR NR U MR MR NR MR NS
58 A A A N N A N U N A N N N A A A N M M
59 DND- U NS A A DND -~ A ‘U A A- A A A/A A DND A A A A/A
60 NS A A NR NR DND A ) NR NR NR NR A NR NR  DND NR.--DND DND "A/A
61 A NS NR- HNR - NR- NR NS. NR NR NR DND DND DND DND A dND NR " DND NS
62 A NS . DND - DND DND U NS NS NS NS DND DND NR NR DND NS DND DND NR
68 A DND A DND U A DN A NS U DND A AA U A N DND DND A/A
64 A :NS ‘DND DND DND A NS NS NS NS DND DND 'DND DND A NS ~ DND ‘DND NS
65 A NR A A A A A A A NR- DND A A/A U A ' . DND DND A/U
6 MR MR MR MR NR MR MR NR MR NR NR DR MR MR MR MR MR MR MR

67 A A A DNb NR - NR A U NS .. Y DND. A A/A A v ’ A DND . DND - .DND

68 A NS A DND DND A NS U NS NR DND NR A/A NR A NS DND' DND MR

:‘59 A NS DND ‘DND DND A NS NS: NS - NS DND DND DND DBND NR: NS DND DND NS

70 A NS DND DND OND A NS NS NS NS OND NR OND OND U NS DND DND NS
n A A A A A A A A U U N A AMAA U MR N N N
72 A NS DND NR NR NR NS NS NR NR NR NR MR OND NR MR NR NR KR

73 NS NS NS NS NS NS NS NS A A U A AMAA A A A A A
W A A A A A A A U U U A A AMAA A A A AR



7 TABLE 88 (cont'd) ,
AGGREGATE _RESULTS OF PARTICIPATING LABORATORY RESPGHSES TO TEST SAMPLES # 71-21*

Lab Test Sample Mumber
Number’ |1 2 3. 4 5 6 7 8 9 10 11 12°13 4 15 16 17 13 20

75 NS NS NS NS RS NS NS NS NS NS U A MAU A U DN A NS
%6 A A A A A A A A A A Sf‘é‘ A WAA A A A A U
7 A M A A A A A U A U A A MNAU A A A A WA
78 MROMR MR M KR N N MR N MR N NR MR N N MR N MR MR
79 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS DND DND OND MR
80

A- U A OND DND A A U NS NS DND A A/A U A NS ODND DND NR
81 A U A KA A A A A A A A A AMEA A A A DN U/A
82 A A A A A A A A A A A A MNAU MR A A AZA
83 A NS A OND DND A NS U NS NS DND A AZA A NR NS DND DND NS
84 A ¥ A A A A A ¥ B U. U A AAN A A DN DND A/A
85 A% A A A A A U A A A A AARU N A A DND NS
86 A A A A A A A U U ON A AMAA A A A DND A/A
87 A A A A A A A U A A DN NR AMAU A N A A AA
88 At 5. OND DNG A DOND NR NS NS U KR NR A NR NS DND DND NS
89 A NS NS MR MR MR A MR MR U NR N MR A R NR MR CHD NS
90 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS A A BND NS .
o1 A NS DND DND -DND NS NS DND DND DND DND DND DND A . DND DND DND NS
92 A DND DND DND DND NS NS NS NS OMD DND DND DND A NS DND DND DND

: NR DND MR
NRU DND NR MR U - AfA OND A A DND NR NS e
NR . NR DND- NS DND OND DND DND. NR - NS - DND' MR MR

9 A U A A A
% MR M MR MR
95 A MR MR MR DN
956 A NS DND DND DND DND DND NS NS NS MR NR NR MR MR NS MR NR R
9 A W A U A A M W M M N N N A N N GND DN DD
A
A

P O > > 2
b3
<]
>
e )
<
>
>
b>3
>
=
3

A A DND DND A A U NS NS DND DND A/A A A NS DND DND:‘NS

08
99 A A A U A A A N N N A AMAN N N N N AA
100 NR NS NR R NR DND NS NR DND DND DND DND DND OND DND NS DND DND DND
101 AU A AL A A U A U A A MNAU A A A A MNA

u
w2 A A A U A A A A N U A A AAV A U DD W N

05 M M M OMR N MR M MR N N N MR M MR MR MR MR AR NS

0 A N A A A A DU A A U A AUU A A A U N

105 A A A A A A A A A A U ACMA R NRCA DM UM o
06 A U A A A A A U A U U A MNANR A U OO UooNs

07 B MR MR AR MR MR N M MR N NN MR M M N M NN

188 A A A DND DND DND DND DND NS NS DND DND DND DND DND NS DNﬁh?;ﬁﬁﬁx

| 108 ACA A DDA A A U A A A A AAA UoA NR” i
110 NRONRNR MR MR MR NR MR MR NR R NR MR MR MR R HR KR AR
ML A AR A A A A U A A A A MAA A AN A K
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. ~ TABLE 88 (cont'd) |
AGGREGATE RESULTS OF PARTICIPATING LABORATORY RESPONSES TO TEST SAMPLES # 1-21% -

Lab ‘ — Test Sample Humber
Member |1 2 3 4 5 6 *' s 9 10 11 12 13 14 15 16 17 19 20
. Hue _z 3 8 )

112 A WS DNO NR DND A WS NS DND NS DND MR NR ODND NR NS NR MR MR '
143 A NS OND DWD DND NR NS NS NS NS DND OND DND OND NR NS MR MR A/A
115 'R A A A A A A U HR U NR MR MR NR NR NR NR NR AR

WROONS NS NR MR A/A NR DND NS NR HR A/M

[l

115 DND U A DND DND DND
116 A A A A MR A A DND NR A NR NR DND DND A NR MR MR MR
17 A A A A A A A U A A A -A AA DN A N DND A A/A
335 0 A NS NR NR NR A NS NR NR NR NR MR NR NR NR AR MR NR MR
119 NR A KR NR NR DND A DND ODND DND OND DND DND NR MR NS DND A DND

120 A NR OND N NR A MR NS NR MR DND NR MR MR A NR MR MR NS
1221 NS NS NS NS NS NS NS NS NS NS A A A/A A A U DND MR NS
22 A MR A A A A A A A A U A MAA A A A A WA
122 A NS MR NR NR A NS KR MR NR NR MR NR NR MR NR MR NR IR
124 A N5 DND OND DND A NS NS NS NS DND DND DND U A NS DND DND DOND
25 A A A 4 A A.A U U A U A AAA A A DOND DND KR
126 A A A A A A A A A A N A AADND A A A DD AU
2 A A U A MR A U KR A M N M N M M N M N U
128 A A A A A A A U A A A A NAU A A A A N
29 A N A A A A WA A.A U A YAA A A U U N
1 A N A A A U-.N U U U A A AMAU A A U M MW
13 A A A A A A A A A A U A MAA A A U A NS
132 A & M A A A A A A K A A AMAA N A A DN NS
3 A A A A A A A A A U A A A/AA A U DN DND A/A
134 A NS DNO U MR A NS NS NR MR ONR NR AZA MR NR AR MR NR IR
135 A MR A A A NR A N N N NR N NR KR N NR A _NR MR
1% A KNS A DDA A DND L NS A DD A AAA MR U DD A B
137 » NS NS NS NSH NS NS NS NS NS NS NS NS NS NS DNDk DND - BND NS

138

3=
-
i3
T
=

A

AR MR A A A A MAA A R A A AA

133 A NS A DN OND A NS U NS NS OND O AA K U U DN MR RS

MO B ORRCA NS A A A AU A B A W U A A A DN M
181 NS NS NS DND DND A - NS NS DND NS DND OND MR OND A
142 A A

NS DND OND NS

A, A A A A U. A. NR NR NR .NR A A NR - NR A/A

iy

A
143 A BR MR A KR ONR NR OND OND OND NR MR HR MR AR MR MR MR MR
440 A MRS MMM N MR ONR MR ONR NR MR MR MR ONR ORR MR MR A/A
: W5 A A A A A A A U A R A A UAA A A A O AU 7
" 46 AWM A A MR A A U NN N A/A ROA MR MW A/A
M7 NS NS NS NS NSU NS NS HS NSNS NS NS NS NS NROND OND A OND
148 p NETHND OND DN A DD NS NS DD DD DND o owp A NSO RN
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L = TABLE 88 (cont'd) S |
AGGREGATE RESULTS OF PARTICIPATING LABORATORY RESPONSES TO TEST SAMPLES # 1-21%

Test Samb]e Number

Lab -
8 9 10 11012 13 14158 16 120 19 - 20

Humber § 1 2 3 4

n
[+
~3

149 A NS © DND DND DND ’A DND NS NS - DMD' DND 'DND' DND DND. A NS~ OND - DND ,4DND
50 A A A A A A A A A U A U MAU A A A A NA
151 NR ‘ NR NR NR _NR.: NR- NR NR .NR NR NR. NR MR NR NR MR NR NR- NR
U A [t} U U A ‘A U U NR NR- A A/A A A U DND DND- -NR
A NS A A A A DND U A A ) DND A A/A' A ‘ DND DNJ, DND
54 U A A A M A A U RN U N M N W U N N A A
U
A

-4
b

155 U OND OND U NR A DND DND NR DND OND OND NR A U DND U A/A
156 ACA A MR MR A U A U NN N N N N NN AA
57 MU A MR MR N MR MR N A N N AA MR DD N MR NR NS
158 A MR NR NR MR U NR DND DND DND OND OND ODND MR U NS OND MR AR
9 A A U A A A A U A A A A AMAA U U U A K

60 A N A A U A A U u A A A AJAA A AU DND A/A

161 A DND A DND DND NR OND U NS OND A A A/A A NR NS OND DHD NS .
162 NS NS NS NS NS NS NS NS U U DND A AA A A U U A Au |
163 NR NS  DND DND DND NS DND DND-DND MR NR MR MR NR NS NR MR NS o

A
64 A NS A DD DND A NS U NS NS A A AANR A NS DND DND NS
65 A NS A DND DN A NS U NS NS DND DND A/A MR U NS DND DND NS
166 A A A N A A A NR NR_ NR-NR NR NR MR -MR.NR NR MR AN
%7 A A A A U A A A A U U A MAU A U A DN MA
168 NRONR MR MR KR MR MR MR MR MR MR MR MR MR MR MR MR NR AR
169 - NCOA N MR A A M M N N N N N N U N NN

A A A A A U A U M A AAA A U N DN NS
A A A A A A U A A A A AMAA A A DND A A/A

A

A

U
170 A
A
172 uoou NROWR MR OMRONROMRONR MR MR MR NRONR MR ONR AR AR
X ‘
A
A

in

173 NS DO NR NS NS U NS OND A A A/A DND NR NS DND OND OND .
NS NR NR MR NR NS MR NR MR NR NR NR. MR -NR MR NR HR MR
NS A NR MR A NS U MR MR NR NR NR A HR MR NR AR NS

o
175
w6 A A DN A A A A NS U U U A NS A A KR DND DND NS
w70 U MR ONR MR MR N MM MR MR MR ONR MR MR ONRONR MR BRONR
76 R A A MR MR MR MM M M N A N DD R U MR M N
79 A A A A U A A U AU A A AMAA A A DN DN NS

o

180 MR KR MRMR N MR AR MR MR NRNR MR MR ONR MR MR ONR MR MR
81 A A M M M MR A AR DND NR DND NR AR DND NR MR MR NR AZA ’
* . A NS A A M A N MR M N M M M N W NRODD N NS %
o 183 NS NS NS NS NS NS NS NSONS NS MR A AR A A NN MR M5,
' 8 U NS A A A AT A U KR U N A AMAU A NRON DD NS
. 165 A DND DND DD OND A NS NS NS NS DND DND OND DND OND NS DWD OND NS .
L w . R SR LRt e



" AGGREGATE RESULTS OF PARTICIP

TABLE 82 (cont'd)

¥

ATING LABORATORY RESPONSES TO TEST SAMPLES # 1-21%

Test Sample Number

_’rﬁger 1 2 3 4 5 6 7 8 9 10 11 )2 13 14 15 16 17 19 20
18 A DM A A A A N U A U A A AMAA A U A A M
187  8S NS NS NS NS NS NS NS NS NS A NR NR A NR A A R ODND
188 A A A A U A A A U A DDA DN N A A N DD MU
189 A N MR NR A A A NR NR KR MR MR NR MR MR NR MR MR NS
10 A MR A MR U A A U NR U ODND DND A/A DND A U DND DD A/
191 A NS DND DND DND A NS NS NS NS DND DND DND NR OND K3 R DND AU
192 NS A A A A A N A A A A A MAA A A MR A AA
193 A A A A A A A W SR ONR MR MR MR MR MR A MR DND
194 A M A A A A U NR NR DND DND MR NR AR AR NR MR DND
195 A A A MR M A MRONR MR DND MR MR MR MR R DND MR NS
196 A NS DND DND DND A DND NS NS NS DND A A/A DND A NS DND DND NS
197 A U A A A AU U MA'A A U U A MA
198 A A A MR MRODND A NR MR KR MR MR NR MR NR MR
199 A B A A A AU U A A AMAA N A A A DN

. 200 A NS A DM MR A NS NR NS NR DND DND MR NR MR NR DND DND NS

S S T S
22 A U A A N A A U N N N N AAA N MR N M KR
203 A NS OND NR OND NR NS DND OND NS DND DND OND OND NR NS AR DND OND
204 A NS A DND DND A NS U NS NS DND OND OND DND MR NS A DND NS
205  NR DND OND DND OND DND NS NS NS NS OND DNO DOND OND AR NS DND DND NS
206 A NS A OND DND A NS U NS NS DOND DND OND DND DND NS NR OND OND
2027 A U DND DND DND A A NS NS NS NR NR OND NR A NR NR MR NS
208 A NS A ODND DND A NS U NS NS OND OND A/A A A NS DND AR NS

09 A A A A A A A U A U A A AAA N A A DN AA
200 NS NS NS NS NS NS NS NS U U MR A AAA A MR MR KR A/
20 U U MR MR M .A U A DN U M N M A & U KR W AA
22 A NS A A U A N U U A A A MANR U A U A DR
23 A NS A A U A N U U U U A MANW U A N A NS
24 U NS A A A A N U U A U T MAN M U R W AA
255 A NS A A A A N U A U A A AADNDUY A A U K
26 A U A A A A A U A A A A AAU N A N A N
22 A A A A A A A U A K A A MAK A A A U
281 A A A A A A A A U U U A MAA A U U U WA

Cas A NS A A A TR M U A A U AL AMAR A A A U s
20 U U A A U A A A A U A A MAA U N N MR W
20 A A A A A A A U A U U A MADD A A A A B
260 A NS A DD DNO A NS U NS NS DND KR MR NR A NS A U gS
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AGGREGATE RESULTS OF PARTICIPA

TABLE 88 (cont'd) , ; :
TING LABORATORY RESPONSES TO TEST SAMPLES # 1-21%

Laby '

Test Sample Number

mber |1 2 34 5 & 7 & 9 10 1 12 13 14 15 16 17 19 20
223 A NS ~ DND DRE DRD A NS NS NS .. NS .- A DND DND DND - A NS DND DND. NS
24 A A DDA A A A NS U U DND DND DND DND A A DND A A/A

25 A M A MR ONR A MR NR NR MR NR MR MK MR A NR DND DND NS
2260 A A A A DDA A U.A NS DN MR AMANK A NS NR MR NS
227 A NS A DND DD A MR U NS NS MR A A/A DND. A~ NS DND DND NS
22861 NR NR DND NR NR MR MR NS NR MR NR NR MR MR MR MR MR NR MR
29 A A A A A A A U U A U A NAA A AANS
20 A A A M A A A U N M N M AMAN A A N A M
2. A A. A A U A A N U U DM A M DDA N N N A
22 A A A A U A A W A A A A NAR A W A PND A7
23 A U A A A A A U A A A A NAA A A A DN WA
2 NS NS NS NS NS Ns A5 NS NS NS NS NS MBS NS NS MR A MR IR
2 NS NS NS NS NS NS NS NS NS NS A A AR A A A A A NA
236 N A A A A N A A U NS N A MAA A A A A AA
27 N A A A A NS A U A N NS A AMAA MR N M N AA
2 A U A A M A A MR U M U M M N M U DN OND NS

239 A A A DO A A A MR A A A AMADNM A N M NS K :

20 A A A A A A A U A A A A MAU U U U A M o
241 NS~ NS NS NS NS NS WS NS NS ‘ NS NS “NS° NS NS NS- NS NS NS NS
242 MR ONR MR MR NR NS NS NS NS NS NS NS NS NS NS NS NS NS NS
243 NS HS NS NS NS NS NS NS NS NS A NS DND NS NS NS NS NS S
20 NS NS MR MR Bh R NS MR MR MR NS AS NS NS NS S NS NS NS
245 NS NS NR NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
246° A A DN A A A A NR U A DND OND A/A U A U  OND DND NS
247 ALA A A A A A NR DND DND DND A KR U NR NS NR DND S,
248 A NS DND NS NS NS Ns NS ‘NS NS.© NS NS NS NS NS NS NS NS NS
200 A NS MR ONR NS NS NS NS NS NS NSNS NS NS NS NS NS NS NS
251 HR NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
252 NS NS NS NS NS NS. NS NS NS NS NS NS NS NS NS NS NS NS NS
253 A NS NS NR NR A NS 'NR 'NR- NS °NS NS ' NS NS NSNS Ng" st NS
256 U NS A A U A N A U W MW W DND NS NS NS NS

s
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TABLE 88 {cont’d)
AGGREGATE RESULTS OF PARTICIPATING LABORATORY RESPONSES TO TEST SAMPLES # 1-21*

Each point in the matrix represents the response given by a laboratory
for a particular test which is coded as follows:

NS - Sample Not Sent

NR - Mo Response Receijved

DND - Does not perform test

A - Acceptable Proficiency Demcnstrated
Y —‘Unacceptab1e Proficiency

The "Lab Number" in the far left-hand column bears no relationship to

the code number ass1gned to 1aborator1es in the course of the research
-study.

Test Sample #18 is not inc]uded in this table because it contained
five (5) different responses.

Test Sample #13 has been broken down into two (2) responses per the
instructions on the.Data Sheet.
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| | TABLE 89 | S
PERCENTAGES OF LABORATORIES REPORTING RESULTS OF "UNACCEPTABLE PROFICIENCY"

Number “unacceptable® responses

: x100=  Ppercent "Unacceptable“  -
Number of laboratories responding with data ‘ v

Number of Labs  Number of % of Laboratories

Sample  Sample : Responding “Unacceptable" Submitting :
Number Type - With Data Responses . “Unacceptable" Responses
] Drugs =~ | 205 . 16 | 7.8%
2 Firearms , 124 ' 35 : 28.2%
3 Blood 158 6 ' . 3.8%
4 Glass: 129 6 4.8%
5 Paint 121 . 24 : ; 20.5%
6 Drugs | 181 3 ' - 1.7%
7 Firearms 132 7 5.3%
8 Blood 132 . 94 71.2%
9 Glass 112 3B 31.3%
- 10 Paint , 1m 57 51.4%
-1 Soil = ‘ 93 -33 35.5%
12 Fibers , 120 2 S 1.7%
13 Physiological 99 (A) 3 (A) 2.3%
Fluids (A8B) = - (B)2 ~(B) 1.6%
14 Ayson ‘ 118 34 28.8%
15 Drugs 143 '“’ -l 18.2%
16 Paint . 103 35 34.0% -
17 ~ Metal 68 15 A 22.1%
18  Hair (A,B,C,D,8E) 90 45 | (#)50.0%
S » .25 | (B)27.8%
49 - (C)54.4%
61 (D)67.8%
S SR , | 32 . (E)35.6%
19 Wood 85 w215
20 Q.D. (A&B) . 74 4 (A) 5.9
. . i ‘ | o ';4 V : ) ) ,i (8)18.9% :
21 Firearsms 8 - 12 { 13.6% ”

257 o L = v ‘Tt::;>§:§:5g o ' "f‘f‘a



TABLE 90
DISTRI&ITION OF PROFICIENCY RATINGS AMONG PARTICIPATING LABORATQRIES*

Number of ~ Number of
~Percentage A U Labs Percentage A U~ Labs

00,0 20 O 1 9.0 18 2 . 2

180 1 | 9 1 1

15 0 ] 80.9 17 2 7

12 0 ] 88.9 16 2 6

10 1 8 1 3

9 0 1 88.2 15 2 1

8 0 1 187.5 7 5

6 0 4 8.7 13 2 2

5 0 3 87 18 3 5

40 6 6 1 6

3 0 13 8.0 17 3 4

2 0 13 84.6 11 2 3

10 3 83.3 15 3 2

9.0 19 1 2 0 22
94.7 18 1 1 5 1
9.4 17 1 3 1l s 43 10
941 16 T 2 81.8 9 2 2
92,9 13 1 2 N s 13 3 2
923 12 1 3 81.0 17 4 2
97 om oy o2 4l s 12 3 2
9.9 10 1 2 » 8 2 2

*  DQésvnot inciude Tests 18 and 21.
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TABLE 90 ,
DISTRIBUTION OF PRCFICIENCY RATINGS AMONG PARTICIPATING LABORATORIES

Number of Number of

Percentage | A U Labs iPercentage AU Labs
4 1 7 69.2 9 4 2
78.9 15 4 -2 68.8 1M 5 2
77.8 14 4 4 66.7 10 5 2
| 72 1 8 4 1
76.9 10 3 3 6 3 1
76.5 13 4 1 4 2 1
762 16 5 2 2 1 3
75.0 15 5 1 64.7 1M 6 1
12 4 2 64.3 9 5 1
9 3 2 62.5 0 6 1
6 2 3 5 3 2
307 5 61.5 8 5 1
73.7- 14 5 3 BL n o7 1
72.7 8 3 T ~60.0 9 6

2.2 13 5 1 32 2
7.4 15 62 Cs3 7 5 1
10 4 2 || e s 4
5 2 7 54,5 6 5 2
70.6 12 5 1 53.3 8 7 1
0.0 14 6 1 |l s0.0 4 4T
- 73 “ R 1




TABLE 90

 DISTRIBUTION OF PROFICIENCY RATINGS AMONG PARTICIPATING LABORATORIES

Number of || Number of
Percentage A U Labs ‘kPercentage A u Labs
46.2 R 6 7 1
44,4 4 5 T
33.3 2 4 1
- 1 2 2

0.0 0 1 1




TABLE 91

PERCENTAGE OF RESPONDING LARORATORIES HAVING "X"% OR GREATER OF
THEIR RESPONSES WITHIN THE "ACCEPTABLE" RESPONSE CATEGORY*

S

Percentage of ~ Number of Percentage of All ,

Total Responses ~ Laboratories Participating Cumulative
Considered In This Laboratories Frequency

Acceptable* Percentage Range Having This Rating In Percent

100% _ 59 25.3 ' 25.3

‘95.0—99.9% 2 ‘ 0.9 : . 26.2 ‘
90.0-94. 9% 18 7.7 23,9
80.0-89.9% | 74 31.8 65.7
70.0-79.9% 5 19.3 | 85.0
60.0-69.9% 22 9.4 94.4
50.0-59.9% 7 3.0 974
Below 50% 6 2.6 -~ 100.0
TOTALS | - 233 100.0’ o NJA.

* . Does not incTude Tests 18 and 21.

&



GENERAL FINDINGS

T. Voluntary, anonymous proficiency testing is both feasible and
necessary as indicated by the consistently high participation rates
throughout the course of the project and the ability of such test1ng
to 1dent1fy areas in need of improvement.

2. The data collected from the participating crimjralistics laborato-
ries are not amenable to classical statistical fuwmatt1ng and
presentatwon However, other meaningful statistical formatt1ngs for the
tahuiation and presentat1on of what are considered to b unique data
collection were possible.

3. There is a need for continuous proficiency testing programs

at either the national, state or Tlocal levels .to provide a means to
monitor the progress of efforts to upgrade and maintain high quality
criminalistics services.

4. = There are still areas in which the proficiéncy testing program
can expand: ,

a) Many evidence types have yet to be tested (e.g.,
- toolmarks, explosives, imprint evidence, fracture,
tear and splatter patterns);

b) Many,of the evidenceatypes that were selected for
sample manufacturing were not fully exploited and
were often presented in their simplest or most

unchallenging forms (e.g.,the hair sample did not
include human hair, the f1rearms sample included
only bullets and cartridge cases);

c) The samples can become more realistic by incor-
porat1ng contaminants and by m1n1m1z1hg sample
size and quantity.

5. Laboratory anonymity and the confidentiality of the submitted
data are key factors to insure a high part1c1pat1on rate in a vo]untary*
program such as this one.

6. A wide range of proficiency 1eve1s‘among the part1Cipat1ng
laboratories exists, and in general, there are several eV1dence types
w1th which the laboratories are having serious d1ff1cu1t1es

Z. ‘ The need for a practical time table wh1ch does not tax the
workioad  of the participating laboratories, the sample manufacturers
and the program adm1n1strators has been 1mp11c1t1y demonstrated

8. Many of the nation's crime laboratories lack one or more of the
fundamental criminalistics services as evidenced by the var1ab111ty
of participation and reporting rates with respect to the var1ous

~‘ev1dence samples.
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9, There was no uniform procedure by which“the crime laboratories
processed the evidence samples. Personal contact with some of the
laboratories confirmed that the handling of the samp]es were subject
to the following variables:

a) The examiner ranged from being the most competent
and experienced in the 1aboratovy to the novice or
trainees; ,

b) The methods for analyzing the samﬁ?es ranged from
the routine to a comp]ete overkill;

¢) The number of examiners anaiyz1ng the sample ranged
from one.to an entire group; i

d) The sampTe may have been processed either in-house
or may have been sent out of the 1aboratory for
analysis.

10.  The data derived from this research project cannot be utilized
to make evaluative or comparative judgements between individual crime
laboratories with respect to their abilities to perform in the
various evidence categories. The results must be viewed within the
parameter of the test design and only then in regard to general
performance of all laboratories.

11.  The responses f= the questions on the data sheets suggest that
a lack of uniformity w.ists in examination and reporting procedures.
For instance, a saliva sample might be reported as "non-seminal,"
an animal hair as "non-human," or a blood sample is characz:r1zed
solely by its ABO grouping.

12. Unacceptable laboratory proficiencies most often could be attri-
buted to one or more of the following problems:

a) Misinterpretation of the test results by the
examiner resulting frem carelessness or lack of
experience;

b) Failure to employ adequate methodology, or -
failure to employ appropriate methodology;

¢) Mislabelled or contaminated brimary standards;
d) Inadequate data bases or standard spectra.
13. Laboratory responses to a survey show. that most laberatories

cannot afford to participate in a proficiency testing program on
a subscr1pu1on (fee) basis.
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CHAPTER V
/ RECOMMENDATIONS

N\
N

1. A n5§1onw1de program of continuous proficiency testing of crime
1aboratornes should be established and administered by a peer group
such as thY one developed in this research program.

2. Futuré proficiepcy testing programs should contain provisions to
render technical asswstance to the laboratories which desire and request
such help. '

3. A series of LEAA funded remed1a1 training workshops which are de-
sxgned to address the shortcomings in laboratory performance identified

in the findings of this project should be immediately developed.

4,  Future proficiency test1ng programs of this type (i.e., one with

voluntary, anonymous participants) should develop a fail- s«fe feans
for anonymous mailings as well as record keeping.

5.  The Law Enforcement Assistance Administration is urged to recognize
and undertake the continued, financial responsibility for majntaining
what has been a.successful proficiency testing program.

6. It is recommended that LEAA réspond to the following épecific

‘taboratory needs:

a) The compilation and publication of firearms
class characteristics under a single cover;

b) The funding of research projects to develop more
reliable antisera for the MN blood grouping
system, as well as other antisera specifically
used for forensic purposes:

c). -The funding of research efforts to compile and
~ disseminate information/guidelines on the use and
~interpretation of so]ub1|1ty tests in the examina-
tion of paint.

d) The funding of a project which will provide stan-
dard collections of hairs of various animals, much
in the same manner as the automotive paint samples

SR collected dnd d1str1buted by the Hational Bureuu of
_Standards

’7. There shou1d be continuous LEAA support of certification and accre-

ditation programs within the field of criminalistics as evidenced by
the problems identified in this report. Such programs should be

“carefully conceived and administered by ‘professicaals within the field.

8.  Law enforcement agencies at all Téve!s“of government should
recognize that the existing crime laboratory prob?ems'that were noted
during the course of ‘this research project may be linked to defi-

‘ciencies in the budgets, physical and human resources of laboratories
~wWhich have been cited in previous studies and other reports and should
allocate the suff1c1ent resources to finally correct these deficiencies.
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CHAPTER VI
 EPILUGUE

This f1na1 report has attempted to navigate the reader through
A three-year Tong project, one that was both ambitious in scope and
. productive in the final analysis. Many of the findings however, are
neither new nor unexpected to anyone who has kept abreast of the
‘Titerature emanating from the assessments, evaluations, surveys and
task force reports pertaining to the qualitative aspects of forensic
science, specifically, the crime laboratory. In rea11ty, the final
report of the proficiency testing preject has documented in greater
and more concrete detail many of the observat1ons -and findings of
, these earlier works.

During the course of the prof1c1ency testing program, it was
quickly recogn1zed that many of the laboratories were experiencing
difficulty in the examination and analysis of various physical
‘evidence types. To be perfectly candid, this could be expected.
A1l of the previous reports which have addressed the issue have
inferred the 1ikelihood of such a finding. An examination of the
criminal Justlce Titerature published dur1ng the last fifteen years
reveals an increasing awareness of the crime laboratory's role
in the adjudication of criminal justice. Many believe that this new
awareness was sparked in, part by the advent of the M1ranaa and
Escobedo decisions.

We have learned the 1esson of history, ancient and
modern, that a system of criminal law enforcement
which comes to depend on the "confession” will, in
the long run, be less reliable and more subject to
abuse than a system which depends on extrinsic evi-
dence independently secured through skillful inves-
f1gat1on -

This sentiment was reiterated by the Pres1dent s Cr1me Comm1ss1on]
in 1967 which stated: :

More and more, the so]ut1on of maaor cr1me will h1nge
upon the discovery at crime scenes and subsequent
scientific Jaboratory analysis of Tatee; f1ngerp“1nts
hair, f1bers, blood and 31m11ar traces:

1 Escobeao V. I]11no1s, 378 U.S. 478, 488 (1964)

2 Pres1dent S Comm1ss1on on Law Enforcement and Adm1n1strat1on of
~Justice, Task Force Report: The Police (washlngton, D C U S
Government Pr1nt1ng 0ff1ce, 1967), p. 51 ;

,2‘6] i
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'Thus the need for the crIme 1aooratory wes firmly established

~ during the 1960's which consequently initiated several research

- studies on various aspects of the crime laboratory. The results of
these studies were, in many ways, discouraging. As early as 1963,
a study conducted by Brian Parker revealed that less than one percent

of the total criminal violations at the local level received laboratory

examination; nonetheless, crime laboratories were so short handed
‘that they were estimated to hand1e caseioads five times the size
they should have been.3 - =

A]fred B1umqte1n, in an article published in 1967, remarked that
v, ..most police crime labs contain Tittle more than a f1ngerpr1nt klt
a camera, maybe a darkroom, and sometimes a comparison microscope."
The Law Enforcement‘Assistance Administration’s predecessor, the Office

~of Law Enforcement Assistance, pub11shed a study in 1968 which disclosed

that "...nearly every laboratory in the United States and Canada is
overcrowded understaffed, underpaid, underequipped and overworked. n5

An LEAA funded project by the Midwest Research Institue published in

1970 noted the pressing need for "...short courses, seminars_ and
formal %cademic programs at the graduate level..." in the criminalistics
field. e

The poor conditions which prevailed in the crime laboratories
‘did attract the attention of the federal government. The creation
of the LEAA in 1968 provided the means for some federal aid to reach
the laboratories. Unfortunately, the late 1960's alsc witnessed an
overwhelming influx of street drugs which, by law, mandated scientific
analyses if the alleged offender was to be held and prosecuted. Thus,
the laboratories were forced to direct the majority of their resources
‘to the development of their drug analysis capabilities which stunted
the growth of their overall Tlaboratory capabilities. Currently,
laboratories still devote a very substantial proportion of their A
‘Timited resources to the examination and 1dent1f1cat1on of contro]]ed
substances,

It is acknowledged that crime laboratories have improved
noticeably during the past ten years. However, this has not been
sufficient to meet the increasing responsibilities that they must

3 Brian Parker, "The Status of Forensic Sc1ence1n the Adm1n1strat1on

°rof Criminal Justice,” Rev. Jur. U. PkR XXXII, No. 2 (1963) 414, 417

A Alfred Blumstein, "Police Technology," Science and Technology, |
kNo 72 (December, 1967) p. 42. ' ‘

5 Alexander Joseph; Crime Laborator1fs—-Three Study Reports, LEAA
Proaect Report (wash1ngton D.C.: U.S. Department of Justice, 1968),
P. 84.

6 Walter R. Benson, John E. Stacy, Jr. and Michael L. Worley,

~ Systems Analysis of Criminalistics Operations, LEAA Grant NI- 044

(Kansas Citys Mo.: M1dwest Research Inst1tute, 1970), p. 9.
' : , «e,j : 262 :
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Julfill. One of the most fundamenta1 problems 1s 1nadequate budgetary
support from the laboratories® parent agencies. The National Advisory

- - Commission on Criminal Justice Standards and Goals Report of Police

(1973) stated: "Too many police crime laboratories have been sef up

~on budgets that.preclude the recruitment of qualified, professional

personnel." And further: "Too often the Taboratory is:not considered

@ primary budget item and is one of the first units to suffer when

budqets are trimmed. Such practices relegate the crime 1aboratory_to

~an_¢nferior pos1t1on among other support services.” 7. The National
~ Advisory Commission also included a recommendation which now appears

to be a forerunner of the prof1c1ency testing concept: "It is
recommended that a natwona1 .program be established to insure that all
tests and analyses. pprformed by State, regional or local laboratory
facilities are procedurally sound and sc1ent1f1ca11y va11d * 8

In short, the final. report of the pr0f1c1ency +est1ng project”has
described the symptoms of old probiems, problems which have been

. brought to our attention on numerous occasions in the past. Consequently,

the crime laboratories are not demonstrating optimal proficiency because
it is circumstantially impossible for them to do so. - The casual rela- ¢
tionships between managerial and budgetary problems and the degree

of laboratory proficiency are, needless to say, complex; still, we

can cite some more obvious ones. Can we not, for example, deduce

that a laboratory in financial straits is incapable of attracting

and supporting superior scientific personnel? And would not the absence
of such personnel negatively affect the prof1c1ency of laboratory per-
formance? Can we not deduce that a laboratory in need of additional
manpower would be forced to "move cases through" as quickly as possible
to cowmbat an increasing backlog, foregoing additional confirmatory
analyses or double checks by a second eriminalist? And would this
not also negatively affect laboratory proficiency as a whole? There

are a host of other considerations, among them, unsatisfied needs for
on- go1ng education and training, unsatisfied needs for advanced or
superior instrumentation, unsatisfied needs for adequate laboratary
facilities and unsat1sf1ed needs for better administrative decision and
po11cy making, which all adversely affect 1aboratory proficiency in

~varying degrees. This report documents that crime 1aborator1es have   '

been and are still in need of help.

i
[y

, , i
7 National Advisory Comm1ss1on on Cr1m1na1 Just1ce Standards =

and Goals, Police, Standard 12-2 (Wash1ngton, D.C.: U.S. Government

Printing 0ff1ce, 1973) Pp- 304-305. : o

8'Ibid, p. 316.




, The prof1c1ency testlng program has been controvers1a] in that .
many laboratory directors wondered whether the findings indicated by

the research would censtructively or destructively affect the laboratories.
Again, it should be stated that the research findings,. for the most part,
could be predicted. To deliberately document the shortcomings of the
crime laboratory operations with hard data and then walk away from it
would be complete]y destructive and senseless.  However, based on
previous éxperiences where needed aid has been refused, many of the
directors feared this. In the best interest of both the crime 1abqrafohy
as well as equ1tab]e criminal justice, the proficiency testing program
was supported, in the end, by the laboratory directors with the opt1m1¢~
tic hope that the resuTtskwou1d compel a change for the better. Indeed,
the'findings of the proficiency testing data should be the last straw

in bringing whatever aid is necessary to the crime laboratories. The
laboratories acknowledge that they are helpless without the support

of the federal, state and municipal governments and it is to them that
the crime Taboratories must turn for aid in taking-remedial measures

and securing adequate resources for improved Taboratory operatjons.

~ Aside from greater resource allocations tc the laboratories at
the Tocal Tevel, the most pressing needs of the crime laboratories
fall into the areas of certification of personnel, accreditation of
crime Tlaboratories, accreditation of forensic scjence degree programs,
regional remedial workshops to upgrade the trainﬁng of current Tlabora-
tory'personne1, research for improved techniques in the analysis of

the various physical evidence types. The criminalistics community has
already ‘addressed many of these needs and developed several otners “into

concept papers or grant proposa]s for federal support.

As a final note, the proficiency test1ng program has shown that
laboratories can be extremely proficient. Many of the Taboratories
around the country displayed excellence in the examination and analysis
of virtually all the categorxes of physical evidence submitted by the
project staff. This is, without a doubt, a great tribute to those
laboratories, as we11 as to their support1ng agencies and local
kgovernments
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{APPENDIX A i S

ROSTER OF PARTICIPATING LABS¥*

*Note: This roster is not intended to serve as a comprehensive list
of criminalistics facilities, but as a 1ist of locations which were

at some time included in this project. The appearance of any particular -

]aboratory on this roster does not necessarily indicate part1c1pat1cn
-in test1ng

During the course of this project, several of the faC111t1es wh1ch
“appear on this roster withdrew, others conso11dated and yet others
were c]osed :
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; Mob11e AL 36602

Director

Alaska Crime Lab
7337 01d Seward Highway -
Anchorage, AK 99503

L

M. Dale Bloomer, Cr1m1na11st
P.0. 'Box, 866 o

"~ Selma, AL ~3670%
" James C. Britton, III

Toxicologist
P.0. Box 2411
Tusca?oosa, AL 35401

James M. Buttram, Ph.D., Director

 Alabama Dept. Tox1coTogy and

Criminal Investigation
P.0. Box 2646
Birmingham, AL 35202

“John Case

Criminalist
P.0. Box 529 :
Jacksonvil?e, AL 36265

‘Jchn H. Kilbourn, Toxaco1og1st

P.0. Box 2234 :
Florence, AL 35630

Lamar Miller, Criminalist
P.0. Box 119
Enterprise, AL 36330

Vann V. Pruitt, dJdr.
Toxicologist
P.0. Box 128

Huntsville, AL 36804

Dr. C.J. Rehling, Director

 Alabama Dept. Toxicology and
“Criminal Investigation '

Box 231
Auburn AL 36830

~ Richard A. Roper,.Tbxico1ogist ,

P.0. Box 565
Montgomery, AL 36101

James L. Sma11

~ Courthouse - : :
Church & Royal Streets
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Capt. James L. Ne1ghbours
Criminal Investigative Serv1ce

. Arkansas State Police -

P.0. Box/4005 I
L1tt1e Rock Arkansas 72203 g

W.J. Co]l1er, D1rector

Crime Detection Lab.
620 W. Washington
Phoen1x AZ 85003

- Carl R Kempe, Director

City County Crime Lab
P.0. Box 1071

270 South State Avenue
Tucson, AZ 85702

David Kutob, Ph.D.

Crime Lab '
2010 West Encanto Blvd.
Phoenix, AZ 85009

Lt. Wayne Bailey [

San Diego Co. Sher1ff s Ofc.
Crime Lab

3520 Kurtz Street c
San Diego, CA~ 92110 '

Allen J. Boudreau

Fresno .County Sheriff's Ofc.

2200 Fresno Street o
Fresno, CA 93721 - L

James W. Brackett, Jr., Dir.
Lab. of Criminalistics
Office of the D.A.

1557 Berger Drive

San Jose, CA 95112

G. L. Budd

Urange Police Dept.
Crime Lab
300 E. Chapman

- Orunge, CA 92669

W. Jack Cadman

- Orange Co. Sheriff's Dept.

Division of Cr1m1na11st1cs

550 N. Flower Street

Santa Ana, CA 92702 S "‘¢¢
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‘Dept. of Justice -
~Crime Lab..
2201 Blue Gum Avenue’

 Modesto, CA 95352
A Keith Smith

Dept. of Justice, Lab
P.0. Box 13337

3301 C Street
Sacramento, CA 95813.

Robert M. Cooper

Crime Lab Director -
Quals. Section

P.0. Box 87 - ;
Pleasanton, CA 94566‘

John E. Davis, Sr..

~ Criminologist Section

Qakland Police Dept.

455 Seventh Street

Qakland, CA 94607

Duyane J. Dillon

Crime Lab., Admin. Bldg.

Coroners: Ofc , Contra Cost County
P.0. Box 391

Mart1nez, CA 94553

Pau1 Dougherty , '
San Mateo Co. Sheriff's Ofc.
Lab. of Criminalistics

Hall of Justice- :
Fédwood City, CA 94063

Dr. Pau1 L. Gilmont

Santa Ana'Police Crime Lab-
24 Civic Center P1aza
~P.0. Box 1981

Santa Ana, CA~ 92701

Alan E. Gilmore .

~Sacramento Coun*y D A

Crime Lab - L
(8400 V. Street
Sacramento, CA 95816

Kenneth W. Goddard

Huntington Beach P011ce Dept;
Crime-Llab - :

5th and Orange Streets o
Huntington Beach, CA 92648

oG

s

* - Cecil H1der :
‘Santa Barbara Regional Lab
Dept. of Justice '

820 Francis Botello Road
Go1e\a, CA 93017 ,&f.

Shoji. Hor1kosh1, Cr1m1na]1st
San Francisco Police Crlme Lab
850 Bryant Street

. San Francisco, CA 94103

Herbert Irwin

Kern Co. Sheriff's Off1ce
Erime Lab _
1415 Truxtun Avenue

i Bakersf1c1d CA 93301

Q.A. Berqu1st -
Long Beach Police Department

~Criminalistics Lab

490 W. Broadway

‘Long Beach, CA 90802

Carl D. Lawrence, D1rectori-
Bureau of Ident1f1cation
Fountain Valley Police Dept.
10200 Siater Avenue

~Fountain Valley, CA 92707

- Richard H. Fox
- County of Ventura

Sheriff's Grime Lab
501 Poli Street

Ventura, CA 93001’

Anthony Longhett1 :

San Bernadino Co. Crime Lab
Rogm 105, Courthouse

351 N. Arrowhead Averue | -
San Bernadino, CA '92401?

‘Los Angeles- County Sher1ff S Dept."

Harry E. McKeehan
Criminalistics Lab
2020 W. Beverly:

_Los Ange]es, CA 90057

| Steve McJunk&ns

Dept. of Justice

~ Salinas Regional Lab A

745 Airport Blvd.
Salinas, CA 93901
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Lindberg B. Miller ,
Inst. of Forensic Science
2945 Webster Street
VOakland CA 194609

Lt.. Col. Maur1ce D. Miltonv
USACIL Pac1F1c

APQ San Franc1sco CA 96343

ATfred d, Mo%es

West Covina Satellite Lab
Dept. of Justice

609 S. Sunset Avenue

~West Covina, CA 91790

Dr. Thomas T. Noguchi
O0fc. of the Medical Examiner

. County of Los Angeles
~1104 N. Mission Road
;Los Angeles, CA 90023

’Robert Ogle
Santa Rosa Regional Lab
7505 Sonoma Highway

'1;Santa Rosa, CA 95405 ¢

 ~Joseph M. Orantes

Senior Criminalist

San Diego Police, Crime Lab
801 West Market Street

San Diego, CA 92101

_Oroville Satellite Lab
" 33 County Center Drive

~ Oroville, CA 95965

Sandra A. Rakestraw
San Luis Obispo Satellite Lab |
Dept. of Justice

P.0. Box 1484, Kansas Ave

- San Luis Obispo, CA 93401

William C. Smith, Criminalist

California Dept. of Justice
Criminalistic Lab
California State University

‘ Fresno, CA 93701
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John Thornton ‘
Dept. Biomed. & Env1r Health Sc1ence

School of Public Health -
Univ. of California
Berkeley, CA 94720

Basil Travnikoff, dr. .
Stockton Satellite Lab
Dept. of Justice

130 S. Center Street
Stockton, CA- 95202 -

" Glenn R. Vaniman

Redding Regional Lab
Calif. Dept. of Justice
1515 N. 01d Oregon Trail
Redding, CA 90016

San Rafael Satellite Lab
Richard Waller

Dept. of Justice

Hall of Justice, Civic Center
San Rafael, CA 94903

Michael White, Criminalist
California Dept. of Justice
Criminalistics Lab

1500 Castellano Road
Riverside, CA 95209

Dewayne A. Wolfer

Los Angeles Police Dept.

Criminalistics Lab
150 N. Los Angeles Street
Los Angeles, CA 90012

Cordell G. Brown

~ Colorado Bureau of Invest1gat1on
2002 S. Colorado Blvd.

Denver, CO 80222

" Nelson K. Jennett

CBI Agent
City Hall Office
Montrose, CO 81401
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- Ft. Lauderda1e3~FL 33310

Robert E. N1c01ett1,)D1rector

Denver Police Dept.

Crime and Forensic Lab.
13th and Champ&’Street

" Denver, CO 80901

Jerome S. Druganis
Conn. State Police Foreus1c Lab
P.G. Box A-D, Amity Station

~ Newhaven, CT 06525

Dr. Joel Mj 1zoff

Toxicologist

Connecticut State Dept. Hea1th
10 Clinton Street:

Hartford, CT - 06106

Jay Cochran, Jr.

Assistant Director

FBI Lab ‘

gth St. & Penn. Avenue, NW
Washington, D.C. 20535

Dr. Frank J. Kreysa

Chief, Scientific Serv. Div.
Rm. 7575 - IRS Building
Washington, D.C. 20226

Dr. Robert Zoller
Identification & Records
Metropolitan Police Dept.
Washington, D.C. 20001

Al1i Z. Hameli, M.D.

Chief Medical Examiner
Delaware Forensic Science Lab
200 South Adams Street

Wilmington, DE 19801

Edward G. Bigler

. Crime Laboratory Bureau

Dept. of Criminal Law Enforcementb

P.0. Box 1489 .
Tallahassee, FL 32302

Robert D. Blackledge

- Indian River Reg. Crime Lab

Indian River Comm, Co11ege
3209 Virginia Avenue
Fort Pierce, FL = 33450

John T. Pennie

‘Broward County Crime Lab '
‘Broward County Sher1ff s Dept

Box 9507 .
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Mrs. Martha C. Gray :
Pinellas Co. Forens1c Lab
Sheriff's Adm. Bldg.
250 W. Ulmerton '
Largo, FL 33540

D. H. Heideman, D1rector

“Sanford Crime Lab

Building 139 Sanford Airport
P.0. Box 1737
Sanford, FL 32771

Norman T. Lee

Monroe Co. Sheriff's Dept.
Crime Lab

Stock Island, P.o. Box 1269
Key West, FL 33040

-Jay P1ntacuda

Crime Lab ‘ ,
1134 Palm Beach Inti. Ajrport
Building "F"

West Palm Beach, FL 33406

William H. Ragsdale'ﬁ

‘Region IV Crime Lab.’

Bldg. 139 Sanford A1rport
P.0. Box 1737 ;
Sanford, FL 32771

Fred Smith

Crime Lab -

42 S. Alcaniz Street
Pensacola, FL 32501

Dr. Clark Davison, Chemist
Lee County Sheriff's Dept.

Second Street, P.0, Box 132
Ft. Myers, FL 33901 :

Edward Whittaker, Supervisor

Crime Lab., Central Svc. Div.
Dade County Public Safety Dept

1320 NW 14th Street

Miami, FL 33125

Mr. Brian Bouts

- State Crime Laboratory

Columbus Branch

- pP.0. Box 8 s
Midland, GA 31820 -

7
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Lt. Col. Robert J. Campbeil
USACIL CONUS
Ft. Gordon, GA 30905

Dr. Larry B. Howard

Gecrgia Dept. Public Safety
Crime Lab '

959 E. Confederate Avenue, SE

 Atlanta, GA 30312

Norman A. Wade
Savannah Branch Lab

- P.0. Box 523

Savannah, GA 31402

Edward S. H. Tom

HonoTulu PoTlice Dept.
Crime Laboratory

1455 S. Beretania Street
Honolulu, HI 96814 '

Michael L. Rehberg

Iowa Criminalistics Lab

Bureau of Criminal Investigation
E. 7th & Court, 2ND FL.

Des Yoines, TA 50319

Robert M. Dews

Chief, Forensic Lab

Idaho Dept. of Env. & Com. Svc.
2120 Warm Springs Avenue

- Boise, ID 83702

James H.  Wiggs, Criminalist
P.0. Box 1
Pocatello, ID 83201

-+ Joseph Bubonic
- ITlinois Bureau of Ident1r1cat1on

Dept. of Law Enforcement
229 1/2 Court Streat

~ Pekin, IL 51443

James Cerven ;
Dept. of Law Enforcement
Bureau of Identification

- 5¥5 E. Woodruff Road
Joliet, IL 60432
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Francis Flanagan

_Criminalistics Div.

Chicago PoTlice Dept.
1121.S. State Street
Chicago, IL 60605

James A. Flynn, Director
Bureau of Identification

~ Dept. of Law Enforcement .

10338 Lincoln Trail
Fairview Heights, IL 62208

Thomas Hughes

I11inois Bureau of Identification
Rockford Satellite Lab

2620 11th Street

Rockford, IL 61101

James Kre1ser

I11inois State Bureau of Ident1f1cat1on

Dept. of Law Enforcement
2168 5. 9th Street
Springfield, IL 62703

Daniel Lecocq, Supv. Crimlst.
Bureau of Identification
Highway %1

P.0. Box 437

Despto, IL 62524

Andrew H. Principe

Northern ITlinois Crime Lab
1677 01d Deerfield Road
Highland Park, IL 60035

Karsten Rilying

Dept. of Law Enforcement
Bureau of Identification
333 15th Street ‘
Rock Istand, IL 61201

Char]es Turcotte

DuPage County Crime Lab :
208 Reber Street, P.0. Box 300
Wheaton, IL 60187

Bruce Vander Kolk

Supervising Criminalist

ITTinois Bureau of Ident1f1cat1on
14071 Maybrook Drive

Maywood, IL 60153

-y



Dr Michael Cap11s :
NW Indiana Criminal Tox. Lab

‘c/o St. Mary Mercy Hospital . o

540 Tyler Street
Gary, Indiana 46402

H. F. Davis ,
Ft. Wayne Police Dept.
1 Main Street

Fort Nayne, IN 46802

Lt. Kenneth Houck .
Indiana State Police Lab.
100 North Senate Avenue

- Room 102
Indianapolis, IN 46204

~Dr. Carl R. Phillips

Crime Laboratory
Indianapolis Police Dept.

50 N. Alabama St., Rm. E-308
‘ Ind1anap011s, IN 46204

Daniel Radcliffe

City County Building
Evansville Police Dept.
17 NW Seventh Street

S. Evansville, IN 47708

Joseph Zabik

Bloomington Forensic Tech. Ctr.
P.0. Box 100, Municipal Bldg.
220 East Third Street
Bloomington, IN 61701

Rozetta R.” Hallcock
Assistant Director

Johnson County Crim. Lab.
6000 Lamar Avenue

Shawnee Mission, KS 66202

- Lt. Jordan D. Jones
~Police Dept.
Forensic Lab.

P.0. Box 670
Wichita, KS 67201

Ronald L. Jones

Kansas Bureau of Investigation

Lab. Division

3420 Van Buren

Topeka, KS 66611

Sedgwick Co. Sheriff's Dept.
Forensic Lab ‘
525 N. Main Street
Wichita, KS* 67203

- T. A. ;tasterling

Lab Unit- {
Kentucky State Po11ce
1250 Louisville Road
Frankfort.: KY 40601

Paul L. Cobb, dr.
Divisijon of State Police
Crime Lab

P.0. Box 1791

Baton Rouge, LA 70821

Donald Starkovich N
S.W. Louisiana Crim. Lab.
1032 Ryan Street

Lake Charles, LA 70601

/Ray Herd
Northwest Louisiana Cr1me Lab.

1115 Brooks
Shreveport, LA 71101

Major John J. Koch

- New Orleans Police Dept.
© Crime Lab.

715 S. Broad Street
New Orleans, LA 70119

Travis E. Owen

Acadiana Cr1m1nallst1cs Lab

P.0. Box 643 =
New: Iber1a, LA 70560

Herman Lee Parr1sh
. S.E. Louisiana Crim. Lab.
3022 Deribigny Street
~ Metarie, LA 70001

* David Brody

Boston Po11ce Dept.
Crime Laboratory

7 Warren Avenue R
o Boston,‘MA 02116 -



John McHugh
MA State Police Chem. Lab.

1070 Commonwealth Avenue:
Boston, MA 02215

Det. Sgt. Rocco d. Gabr1e1e |
Crime Lab

- Maryland State Police HQ.

Pikesville, MD 21204

- Richard Gervasoni, Sr. Chémist

Montgomery County Police
Crime Lab

P.0. Box 208
Rockville, MD 20850

Thomas M. Mu1]er
Baltimore City Police Dept.

-Lab. Division

601 East Fayette Street

Baltimore, MD 21202 ,

Clarence E. Polk
Ocean City Police Lab.
Ocean City Police Dept.

.- 107 Dorchester Avenue

Ocean City, MD 21842

Lt. Phillip J. Scarborough
Baltimore County Police Dept.
Crime Lab.

400 Kenilworth Drive
~Towson, MD 271204

 Robert Ericson, Chief Chemist

PubTic Health Lab
Dept. of Human Services
State House P.0."
Augusta, ME 04330

Lt. Kenneth Shaw

‘Director

Maine State Police Crime Lab

36 Hospital Street

Augusta, ME 04330

Lt. Phillip Arreola

Detroit Police Dept.

~Scientific Division

~ Detroit, MI

1300 Beaubien Street
48226

¥

Capt. Kenard K. Christensen
Scientific Lab.

Michigan Dept. of State Police
714 So. Harrison Road -

East Lansing, MI 48823

John Devries

‘Holland Regional Crime Lab

304 Garden Street, Box 115C.
Holland, MI 49423

Lt. Lewis M. Doule, dr., CMDR.
Oakland County Sheriff's Dept.
1200 North Telegraph Road
Pontiac, MI 48480

John Guyer

Grand Rapids Po11ce Dept. Lab.
333 Monroe Avenue, NY

Grand Rapids, MI 49502

Jdohn A. Juhala, Ph.D.
Bridgeport Reg1ona1 Crime Lab
6296 Dixie Hwy., Box H
Bridgeport, MI 48722

Dr. Edgar W. Kivela
Div. of Crime Detect1on
Bureau of Lab.

3500 N. Logan Street
Lansing, MI 48914

Thomas J. Nasser
Michigan State Police
1024 S. Mill Street
Plymouth, MI 48170

Nicholas A. Pamphillis
Genessee County Crime Lab.
1007 Beach Street

Flint, MI 48503

Sgt. Robert J. Ruddy :
Crawford County Sheriff's Dept.
Courthouse

Grayling, MI ~ 49739
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" F. M. Saad, Ph.D..

Div. of Cr1me Detection

- Michigan Dept. of Public Hea1th
30950 Van Dyke Street

‘Warren, MI 48089

Lt. Eugene Weiler
Michigan State Police
Scientific Lab.

42145 W. Seven Mile Road
Northville, MI 48167

Lt. Gerald A. Hanggi, Sr.
Crime Lab., Dept. of P011»e
101 E. 10th Street .

St. Paul, MN 55101

James 0. Rhoads

Bureau of Criminal Apprehension
1246 University Avenue

St. Paul, MN 55104

Lt. William Armstrong

St. Louis Metrol. Pelica Lab.
1200 Clark Street

St. Louis, MO. 63103

Robert C. Briner. Direéﬁor
LEAC Crime Lab. :

S.E. Missouri State UHTVLPS1ty
Cape Girardeau, MO 63701 :

Donald Brocksmith

St. “Louis County Police Lab

7900 Forsythe Street ;
CTayton, MO 63105

Gary R. Howe11 Dir.

- Regional Cr1m1na11stﬁgs Lab
. .2100:N. Noland Road

Independenge, M0 64051

Donald E. quth

_ Regienal Crime Lab

321 E. Chestnut Exp.
Springfield, MO . 65802

{

\

Chief . Gerald atone R
Marshall Police Dept. Lab.
171 West Morgan . ,
Marshall, MO 65340

Afton L, Ware, Asst. Dir. =
Missouri State Highway Patro]
Technical Lab.

1510 East Elm Street
Jefferson City, MO 65101

Phillip R. Whittle

Regional Crime Lab.

Police Academy Building -
Missouri Southern State Coliege
Jop11n, MO 64801 SR

Dr Arthur S. Hume, D1rector
Mississippi Crime Lab

P.0. Box 6097 , R
Jackson, MS 37208 L v

W1111am E. Pucterson
Jackson Police Labw(“». ‘
327 E. Pascaaou]a Street
Jackson, MS 39201 ¥

Arnold Melnikoff - L
Criminal Investigation Lab.

Wilma Building, Su1te‘115

M1ssou1a, MT 59801

Ray H. Gar‘and

N.C. Bur. of Invest, Chem. Lab
421 North Blount Street :
Raleigh, NC 2/60L

L. F. Lance

Criminal Lab. e
High Po1nt Police Dept. ' ¢
High P01nt, NC 27261
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<~ Vincent E. Severs
Charlotte Police Dept.
Crime Lab., L
825 East Fourth Street

/ Char1otte, NC 28202

Aaron Rash, Superv1sor
Drug Div.

State Crime Lab., Dept..
7th & Main Streets
Bismark, ND 58561

~John W. Friend

Omaha Police Dept.
Criminalistics Lab.
‘505 South 15th Street -
:. Omaha, NE- 68102 ~

Harold W. Moon

Nebraska State Patrol Crim. Lab

P.0. Box 94637
Lincoln, NE ‘68509 ‘

Roger Beaudoin
Crime Lab,. Div. of St.

- Jdohn 0. Morton Bldg.

Concord, NH 03301

Joseph Barry, Lieutenant
North Regional Lab -

Division of State Police
Little Falls, NJ 07424

Dr. Jdew-Ming Chao

Burlington County Forensic Lab
Wooklake Road . ,
Mount Holly, NJ 08060

Mrs. Dorothy Gordimer
~Union Co. Narcot1c Strike
Force Lab =~

300 N. Avenue East
Westfield, NJ 07090

_ Manis J. Jaunakais, Chemist
Cape May County Prosecutors
_Office - ‘
o Court House G
L Cape May , xJ 98210
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‘Lt. Ralph HWhite

S
R

N

| V1ncent Peterseny. Det. Sgt.
Forensic Science Bureau

Div. of State Police
Dept. of Law and Public Safety
West Trenton, NJ 08625 o

Sgt. John Sazdowsky ;
Crim. Invest. Unit

Ocean County Sheriff's Dept
110 Hooper Avenue

“ Toms River, NJ 0?753

William Seldigman, Director
Newark Police Lab
1008 18th Avenue
Newark, NJ 07106

Scuth Regional Lab. 7
Div. of State Police
Box 126

Hammonton, NJ 08037

Donald W. Hannah

“New Mexico State Police

Crime Lab. Division
P.0. Box 1628
Santa Fe, NM 87501

Lt. Thomas R. Hubeny
Criminalist Unit

401 Marquette, NW
Albuquerque, NM 87102

Jdohn F. X. Degan, Captain K
Criminalistics Bureau, Tech. Serv. -
Las Vegas Metro. Po11be Dept
400 E. Stewart

Las Vegas, NV 89101

Vincent Vitale

Lab of Cr1m1na11st1cs

- P.0. Box 2915

170 South Sierra Street :

| Reno, NV 80505

| Lloyd A. Whalen, D1rector

State Narcotics Lab

790 Sutro Street

Reno, NV 80502

"{.”



- Vircefe=Crispino |
" Westchester Co. Med. Exam1ner Lab
Valhalla, NY 10595 :

Dr..Angelo M. Fatta
Buffalo Police Crime Lab.

74 Franklin Street

“Buffalo, NY 14202
Warven Darby
Syracuse Palice Dept.

511 S. State St., Rm. 305
Syracuse, NY. 13202,

Capt. Stark Ferriss

~New York State Po]ice
Scientific Lab. .
State Campus - Bldg. 22 -
Albany, NY 12226 o

Wilbur G. Kirchgessner, Director
Monroe Co. Public Safety Lab.
Public Safety Building, Rm. 524
Rochester, NY 14614 :

Lt. Col. David Nydam, Commander
USACIL Europe S
APO New York , NY 09757

" Patrolman Peter Pizzoli
Yonkers Police Dept. Lab.
87 Nepperhan Avenue
Yonkers, NY 10701

~Charles. V Rorke
New York Police Dept
Crime Laboratory
235 E. 20th Street -
“New York, NY '10003,

Henry S1ege;s M.D.

Forensic Science Lab

Dépt. of Labs and Research
“Grasslands Reservation
© Valhalla, NY 10595

o5

Lt. V1ncent Su111van f R
Suffo]k County Police Dept.

“,P011ce\Laboratory

Veterahcfﬂ1ghway
Hauppauge, NY 17787

InspectJ(\W1111am H. Syrett Jr.
Scientificslnvest. Bureau
Nassau County:Police Dept.

1490 Frankiin A lenpe

M1neo1a, NY 115QJ

Dr. Char]es Umburger :
- Forensic Lab o

Dutchess Co. Sheriff's Ofc.
150 N. Hamilton Street

. Poughkeepsie, NY . 12602

Harold M. Alfultis, Director
Multi-County Community College
1006 North Abbe Road - |
Elyria, OH 44035

| Snt John F ‘Andes

Cieveland PoTice Dept. Lab

2001 Payne Avenue, Rm. 301%v'e

Cleveland, Oh1o 441]4

Kenneth M. Betz L0
Miami Va]ley Reg. Crime Lab.
335 West Third utreet & '

e Dayton, OH - -4540

" Robert L. E]y

Ohio State Highway. Cr1me Lab.

'660 East Main Street

Columbus, OH 43205

Frank Feeny
ATF Lab. Rm. 29

‘Cincinnati, OH 45202 ~;:”

1Dr5 Sam'el R. Gerber, Director ,
“Lab, Cuyahoga Co. uoraner '

2121 AdeTbert Road



Det. Richard Kent

Chester T. Police Anal. Lab.
8400 Mayfield Road
Chester1apd, OH 44026

.dJohn Klosterman, Direcfor

Eastern Ohio Forensic Lab
Youngstown State University
Youngstown, Ohio 44555

Fred C. Martin, D1rector
Canten-State Co. Crime Lab.
Canton Police Dept.

221 Third Street, SW
Canton, Ohio 44702,

Walter Mills

Director, Hocking Tech. College
Regional Crime Lab., Route 1
Nelsonville, OH 45764

Richard 0. Pfau, Supervisor
City of Columbus, Div. Police
P.0. Box 15458 :

Civic Center Station
Columbus, OH 43215

Russell Tye, Lab Director
Hamilton Co. Institute

3159 Eden Avenue

Cincinnati, Ohio 45219

Sgt. Donald Victor, Asst. Dir.
Mansfield-Richland Crime Lab
27 W 2nd Street ,
Mansfieid, OH 44902

Capt. Lucien Waiters
City of Springfield .
Division of Police

120 South Center Street
Springfield, OH 45502
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Sgt R1chard B. Z1e11nsk1

Crime Lab

Toledo Police Dept.
525 N. Erie Street
Toledo, OH 43624

Gerald Belyeu

Oklahoma State Bureau of Invest.
P.0. Box 602 o

McAlester, OK 74501

William J° Caveny _
Oklahoma Bureau of Invest.
Regional Office '
1303 Gore Blvd., Suite 4.
Lawton, OK 73501

John McAuliff

Oklahoma ‘State Bureau of Invest.
Forensic Lab. Division .

P.0. Box 11497, Cimmarron Station
Oklahoma City, OK 73111

Dennis Reimber

'Oklahoma State Bu. of Investigation

P.0. Box 767
Tahlequah, OK 74464

Maryann: Vaughan
Forensic Chemist, Lab
Tulsa Police Dept.
600 Civic Center

Tulsa, 0K 74103

Robert C. Williams

‘Ada Police Dept.

City Hall
13th & Townsend
Ada, 0K 74820




Roger Dingeman, Lab Director

© . Oregon State Police Crime Lab

~ 222 SW Pine Street .
Portland, OR 97204 .

Sgt. Robin Hunter
Eugene Police Department
777 Pearl Street
- Eugene, Oregon 97401

Capt. Larry Laws

Lane Co. Sheriff's Office
Lane County Courthouse
Eugene, OR 97401

Lt. Reginald B.;Madsen
Oregon State Police
Crime Detection Lab
364 1/2 W 7th Street .
Eugene, OR 97401 -

Lt. Robert w P1nn1ck

Oregon State Police

Crime Detection Lab. -

3181 SW Sam Jackson Park Road
~Portland, Oregon 97207

Trooper~John,Sp11ker
Crime Detection Lab.
Blue Mountain Community College

o Umatilla Hall, Box 1519

- Pendelton, OR 97801

Trpr. Ronald Tobias
Oregon State Police
Crime Detection Lab
P.0. Box 1648

‘ Medford, OR 97501

Capt. A. E. Hantwerker, Co.

. Lab Division

Police Admin. Building
Franklin Square
Philadelphia, PA 19706

'7’M1chae1 A‘ Horvath o /{"

Penn. State Police Crime Ldb. -

“P.0. Box 200%

Bethlehem, PA 18001_

Chemist: Mr wa1ter Hrynklw '

Pennsylvania State P011ce SRS R
Crime Lab i Y
475 Wyoming AVenue, :

Wyoming, PA 18644

Denn1s Hahn, Acting D1rector

~Pitts & Allegheny County Crime Lab

311 Ross Street, 7th Floor
Pittsburgh, PA 15219

Lt. James Sagans »
Pennsylvania State 3 HiC
Crime Lab

21st and Herr Streets _
Harrisburg, PA 17120

Eugene Schultz , | :ff7

Bucks Co. Crime Lab
District Attorney' s 0ff1ce

2659 Trenton Road
Levittown, PA 17120

D1rector, Tox1co1ogy Lab.
Dept. of Correct tions’ ,
Commonwealth of Puerto R1co
San Juan, PR 00901 '

,Lt Egbert D Hawe

R.I. St. Police Lab
P.0. Box 1805

- North Sc1tuate‘ R I 02857

Lt. James K. Wilson

S.C. Law Enforcement D1V1s1on ‘
Crime Lab : :
P.0. Box 1166

- Columbia, SC 29210
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Charles J. Hill.
Identification Officer
" Crime Lab., Atny. Gen. Ofc.
. Div. of Cr1m1na1 Invest1gat1on
‘ P1erre, SD - 57501

W1111am H. Anderson, Asst. Director
‘Div. of Toxicology
‘Middle Tenn. Chest Disease Hosp1ta1
Nashv111e, TN 37216
W1111am J. Darby, III, D1r9cto"
~Tenn, Dept of Safety Crime Lab~
3021 Lebanon Road
. P.0. Box 2305
- Donelson, TN 37214

~ Dr. David T. Stafford, Director
Memphis Toxicology Lab. :
3 North Dunlap
Memphis, TN 38702

- Jd.D. Chastain
Texas Dept. of Public Safety
~Crime Lab, : '
Box 4143
~Austin, TX 78765
~ Pat Donley
" Texas Dept.
Crime Lab

~ Lubbock, TX 79408
Captain Harold Fiske
Police Lab.

P.0. Box 9346
214 W. Avenue 5
San Antonio, TX 78285

-of Public Safety

Calude Latta

Texas Dept. of Public Safety
. Crime Lab. '
~ Box 4428

Tyler, TX‘ 75701

David Legg ‘
Texas Dept. Pub11c Safety
~ Crime Lab ~ - -
- Box 4367

MWidland, TX 79701
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“Dr. Irving €.

Floyd E. McDonald, Director
Houston Police tab

61 Riesner Street, Rm. 430
Houston, TX 77002

Charles F. Mott

Texas Dept. Public Safety Crime Lab
Box 4514

Waco, TX 76705

John R. Rudd
Texas Dept. of Public Safety: Crime Lab,
Box 27022 ; ,

El Paso, TX 79926

Frank D. Schiller

‘Criminalistics Lab

Fort Worth Police Dept.
1000 Throckmorton Street
Fort Worth, TX 76102

Stone

Dallas Co. Crim. Invest. Lab.
P.0. Box 35728

5230. Medical Center Drive
Dallas, TX 75235 ~

Don C. Taylor
Texas Dept. of Pub11c Safety
Crime Lab.

" Box 56

McAllen, TX 78501

Bobby W. Urbanovsky

Texas Dept. of Public Safety
Crime Lab.

10110 Northwest Freeway
Houston, TX 77092

fMahuel Valadez, Jr.

Texas Dept. Public Safety
Crime Lab.

350 IH 30

Garland, TX 75041

James wa11er

- Texas Dept. of Pub11c Safety Cr1me Lab

Box 5277
Corpus Christi, TX 78405




==

~ Melvin Gortattorwski
.. Chief, Chemical Section
" Utah State Lab

44 Medical Drive .
Salt Lake City, UT 84113

Charles L. Killion -
Regional Director

Bureau of Forensic Science
P.0. Box 486

Merrifield, VA 22116

“Charles £. 0'Rear, Dept. Dir.

Bureau of Forensic Sciences

Div. of Consolidated Lab Services -

1 North 14th Street

Richmond, YA 23219

~Charles E. 0'Rear, Dept. Dir.
Bureau of Foransic Sciences

Noiid voeo

Dijv. of Consolidated Lab Serv1ces‘

401A Collery Avenue
Norfolk, VA 23507

Charles E. O'Rear, Dept. Dir.
Div. of Consolidated Lab. '
920 S. Jefferson Street, Room 219
Roanoke, VA 24106

John R1chards
Police Science Lab

Dept. of Public Safety
P.0. Box:210

St. Thomas, VI 00801

Lt. Ronald J. Woodard

Vermont State Police Crime Lab.
Dept. of Public Safety '
P.0. Box 827 .

Montpe11er, VT 05602

- John Anderson
~ Eastern Washington Reg1ona1 Crime Lab

Public Safety Building, Rm. 100

Spokane, Washington 98201

George Ishii

Western Washington State Cr1me Lab
Public Safety Building

' Seattle, WA~ 98104

‘ Agana, Guam 96910

‘Robert Sullivan ~

Drug Contrcl Asst. Un1t
Public Safety Bldg. -

~ Seattle, WA 98104

K. M. Sweeney

‘King Co. Crime Laboratory '

King Co. Courthouse
Seattle, WA 98104

Daniel J. Dowd

Crime Lab Bureau
4706 University Avenue
Madison, WI 53702

Director -
Glendale Crime Laboratory, Inc

. '5909 North Milwaukee River Pky

Milwaukee, WI 53209

John Linssen, D1rector
Wisconsin Regional Crime Lab
15725 W. Ryerson Avenue

New Berlin, WI 53151

Dr. Henry d. W1sn1ewsk1
Milwaukee Hea’th Dept.
Bu. of Labs. :

841 North Broadway
Mi1waukee WI 53202

Richard D1xon

Wyoming Stat2 Crime Lab
New State off. B]dg.
Cheyonne MY 82001

Lt. 0. Scott Nee1ey

West Virginia State Police
725 Jefferson Road.

S. Charleston, WY 25303

~ Douglas M. Lucas, Director =

Centre of Forensic Sciences
25 Grosvenor Street

| Toronto, ONT M7A 268 Canada

Bernard Pec]et

~ Institut de Medicine Legale
- Et de Police Sc1ent1f1que i

1701 Rue Parthenais ~ e
Y O N ;

uuuurEdl 133, Canada

. Frank Isuxaa&1, D1rector Crime Lab
”Dpnarfmpnf of. Public Qafety._~mr;‘~“7

Government of Guam
P.0. Box 425
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