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FOREWORD 

Periodically, it is necessary to'place proficiency 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 prograrrl. 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 qua11ty assurance program can 
be said to be more important than another. All are needed and serve 
a special purpose. 

Thus, proficiency testing fulfills a particular need, that of 
providing an external (independent) eva1uation of laboratory 
performance. Most int~rnal quality control programs use a structured 
set of reference materials of publicly known specifications to openly 
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 laboratories, or individuals 
within the laboratories. 

ihis prof'iciency testing program was not conceived primarily as a 
means to assess the state-of-the-art, nor was it necessarily viewed 
asan ongoing program. Rather, the principal purpose of this endeavor 
was to determine the feasibility of proficiency testing as a tool 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 th~ profession as a continuing, self-sustaining 
program. However, as a result of the research performed, it was anti
ci'pated that knowledge could be gained relative to the general strengths:.' 
and weaknesses of the laboratories with a view toward supporting longer 
range efforts of research and action programs. 
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EXECdTIVE 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 crimina1istics 
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 evenfeasible, to 
try to achieve maximum participation of all crime laboratories in the 
t'ountry and to gradually undertake a nati onwi de state-of-the-art 
assessment of crime laboratories. 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; 

• Assess the accuracy of crimina1istics 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 se1f

improvement programs which will assist the crimina1istics 
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
tories, the Law Enforcement Assistance A,dministration and the Forensic 
Sciences Foundation assured all participl ... :;ng laboratories that they 
would remain anonymous and that all research and statistical da~a 
would be considered confidential. Most crime laboratories 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 
1 aboratori es around the, country. Indeed, the program was 1 aunched with 
an unprecedented participation rate. Participation for the initial 
three test samples, for example, was 90%, 78% and 81% respectively. 

Unlike other clinical and commercial testing laboratories, crime 
laboratories are frequently required to examine micro-quantities of 
physical materials which are contaminated. These materials, which are 
gathered from the victims and scenes of cri~es, constitute serious 
problems for such a proficiency testipg program, since virtually 
identical samples had to be manufactured and mailed to more than 200 

'iJaboratories around the country. With guidance from a Project 
Advisory Committee composed of eight nationally recognized crime 
1 aboratory di rectors and academi ci ans, the fo 11 owi ng types of samples 
were manufactured, packaged Hnd distributed: controlled substances, 
blood,"paint, glass, hair, fibers, firearms, physiological fluids 
(semen. ~aliva),que~tioned documents, wood, arson accelerants, soils 



and metals. Each physical eVidence category presented 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 problems 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 purpose 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 statistical analysis. 

Many of the tests also ca 11 ed for 1 aboratori es 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 common origin or indiv'iduality is a continually evolving concept 
which takes on different meanings to different laboratories across 
the country, depending upon their level of expertise and availability 
of sophisticated instrumentation. 

The findings of this s.tudy range from the specHic (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 a~ the 
project proceeded~ an effort was made to develop criteria which could 
be applied to pll 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 projf~ct did not concentrate on assuring precision 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 precision 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 
abil ity of such testi ng to identify areas in need of improve-
ment. . 

2 
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• There is a need for continuous, ongoing proficiency 
testing to provi.de a means to monitor efforts to 
upgrade and maintain high quality criminaijst;cs 
services; -

o A wide range of proficiency levels among the 
nation's laboratorie,s exists~ with several 
evidence types posing serious difficulties for 
the laboratories; 

• The majority of laboratories queried lack the 
financial resources to participate in the 
proficiency testing program on a subscription 
(fee) basis. 

In response to these findings, the Forensic Sciences Foundation 
and the Project Advisory Committee have formulated several recommen
dations, including: 

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

• Future prof; ci ency testi n9 programs shoul d contai n 
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 should be developed 
immediately; 

• Law enforcement agencies at all levels of government 
must recognize that the problems identified in the , 
research findings are symptomatic of inadequate budget;~, 
and both phys i ca 1 and hUman resources and shoul d a 11 oca;::~-::::;::" 
the necessary funds to correct such deficiencies. 

JlJthoughmore intangible than the previously stated findings, 
this proficiency testing project has been an lIeye openerll to maf1Y , 
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. 

\j 
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Many of the findings of this report'are neither new nor unexpected 
to anyone who has kept abreast of the literature emanating from the 
evaluations and task force reports addressing crime laboratories. Some 
of the difficulties experienced by the laboratories could only be 
expected as all of the previous reports whicfl have addressed this issue 
have inferred the likelihood of such findings. Many laboratori-'!s are 
not demonstrating optimalprQfici'encies because it is circumstantially 
impossible for them to do so. The causal relationships between 
budgetary and oper'ational problems and the degree of laboratory 
proficiency are compl ex, yet limi,ted budgets, poor or nonexi stent 
education and training programs, hi3h 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 laboratories have been and are still in need 
of help. 

The proficiency testing program has been controversial in that many 
laboratory directors wond,ered whether the research findings would con
structively or destructi~~ely affect the laboratories. To deliberately 
document 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 refusEld, 
many of the directors feared this. In the best interest of both the 
crime laboratory as welT 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 
laboratory operations. 

Aside from greater resource allocations. to the laboratories at the 
local leve.l, the most pressing needs of the crime laboratories fall 
into the areas of qualifications and possible certification of personnel, 
accreditation of crime laboratories, accreditation of forensic science 
degree programs, regional workshops to upgrade the training 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 criminalistics community 
has. alreadyaddr,essed many of these needs and has developed several 
others into con~ept papers or grant proposals for federal support. 

As a final note~ the proficiency testing research project 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 categories of physical 
evidence. submitted by the project staff. This is, without a doubt" 
a great tribute to those laboratories, as well as to their supporting 
agenCies and local government. 
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INTRODUCTION 

CHAPTER I 

PROJECT BACKGROUND 

It can' be said of the Laboratory Proficiency Testing. Research Program 
that it is "**an idea whose time has come. II ~ The history of profi
ciency testing in the field of criminalistics when coupled with the 
results of this specific program bear out the validity Of that 
statement. 

This report covers the tasks performed under two LEAA grants given to 
the Forensi c Sci ences Foundation, Inc.: IlLaboratory Prof; clency 
Testing ll

, Nr. 74 ... NI-99 ... 0048 (covering the period July 1974 to April 
1976) and the continuation grant, IILaboratoryProfici.ency Testing· 
Research Project", Nr. 76-NI-99-0091 (for the period April 1976 to 
May 1977). 

OTHER PROFICIENCY TESTING.PROGRAMS 

Prior to the initiation of this program no broad spectrum, nationwide 
profi ciency test; ng program for crimi.nal; sti cs laboratqri es had been 
attempted. In the late 1950 L s and continuing through the late 1960's 
the Crimi'nalistics Sectlon of the American AcaC\emy of ,Forensic Sciences 
conducted a profi c; ency test that was nat; ona 1 'i n 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 ne~d for 
developing a program such as the one implemeBted in this LEAA project. 

, ". \\ 
\\ 

In the past, and in many cases today,a number of individual labora
tories have been and are conducting self-testing systems. In .addition, 
some states have established limited mohitoring activities in this 
field. Some regional efforts have been made, and some specific 
testing~;:!5been or is being conducted by variousgovernrnent and private 
agencies. Exampies of the latter include: U.S. Department Of Trans
portation - Blood/Alcohol Testing;· Drug Enforcement Administration -
Internal Proficiency Testing; National Bureau of StandQrds.; Clinical 
Labo'ratory Proficiency Testing for the Center for Disease Control in 
selected areas of Clinical Chemis~ry, Hematology' and Microbiology; 

l'IGreater than the tread of mighty armies is an idea whose time has . 
come. II Victor Hugo, Historie d'un Crime, 1852. 
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College of American Pathology in Hospitals and Clinical Pathology 
Laboratories. 

All of these efforts have made significant contdtJUtions 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 laboratories can be assisted in the upgrading of 
their service. 

CATALYST FOR THIS PROJECT 

In i974 the proper catalyst for a rl.ational, 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 ser'vices of the crime laboratories throughout the 
United States'. 

At that meeting it was acknowledged that, because the l1ation l s 
laboratories had developed independently,a wide variety of techniques 
and instrumentation had also been developed ... resulting in a wide 
variation in the quantity and quality of services provided. What 
was not known was: specifically, how well the nationts laboratories 
were performi ng i n pal'~ti cul ar types of exam; nati ons, what thei r 
t.rue capabilities were, which methods were being employed for the 
examination of physicaHevidence, and a multitude of other related 
matters. In short, the profession acknowledged that the state-of
the-art of criminalistics laboratories was unknown. That common 
concern was shared by LEAA's National Institute of Law Enforcement 
and Criminal Justice, thus giving rise to the research which is the 
subject of this report. 

PROFESSION MISGIVINGS 
I) 
1 

It wouldhbe less than candid to imply that all laboratories or 
crim;n~:1ists in the field endor~ed the concept of a nationwi.de 
profie-i ency testi ng program. Skepti ci sm centered on four poi nts. 

The first was the traditional concern that independence of operation 
(a characteristic of autonomy) would be seriously eroded by allowing 
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o~tSi de access to i ndi vi dua 1 1 aboratory operati ons. Tli s questi~Oer> 
was resolved by showing the laboratories that the tes~Jing .\ 
mechani cs precl'uded any di rect i nvo 1 vement in the oprftat; ons of' 
any specific laboratory. Rather,.because the project was a research 
effort in IIhow to run proficiency Itesting", its. impact would be on 
the profess i on as a whole ... a gene:'ri c approach to the p rob 1 ems 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 anaiyze the materials 
submitted to the crime laboratory. 

The third area of concern related to the profession's direct involve
ment in the design and administration of toe 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 
anonymity of laboratories ... proved to be the most difficult to' 
resolve. The equation in need of solution was:. 

Voluntary participation = 
Guaranteed Confidentiality of Data 

Plus 
Anonymity of Laboratories 

The official documents and fi1es 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; Project Reports; 
and Project Advisory Commlttee Meeting 'Minutes. 

Two safeguards were utilized to guarantee confidentiality and 
anonymity. The Foundation established temporary, internal adminis
trative procedures to severely limit access to selected fileS. In 
effect, only one individual had the means::::.-to link a laboratory name 
with a test resu1t •.. and that linkage was only established to ensure 
that the specific reports were credited to the right laboratories. 
The second safeguard was generated by LEAA. The Grant Aw~rdcon
taineq the following statements: 

'/ ~, 
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"SPECIAL CONDITIONS"2 

• liThe Forens i c Sci ences Foundati on sha 11 advi Se .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: 

I Informati on on this questionnai re'i s 
being collected by the Forensic Sciences 
Foundation in connection with a grant 
from LEAA. The information has not 
been requested by.;md is not intended 
for the use of LEAA. I II 

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

SPECIFIC OBJECTIVES - INITIAL GRANT 

Three factors exercised considerable influence on the decision as 
to what would be the objectives for the iriitial grant: 

• the wide variety of samples that would be required 

• the voluntary nature of the participation 

2Paragl"'aphs 8 & 10, "Statement 0f Special 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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• the absence of any speci fi c base of knowl edge for a 
project of this magnitude. 

Experts in the field of clinical laboratory proficiency testing 
cautioned that the samples should be Hmited to a very narrow sub
class of one generic type of evidence ... such as blood. They 
reasoned that it had taken them a number of years to develop their 
manufacturing and testing techniques. We could expect no less a 
problem. 

These same experts also felt that the unqualified voluntary nature 
of the program would create many problems. It was felt that 
large numbers of laboratori~s might not participate if it were 
not required 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 voluntary, anonymous proficienl::Y 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 proficiency test samples and of the 
accuracy and precision of the various 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 attainment of higher levels 
of prof; ciency. 

SPECIFIC OBJECTIVES. -SECOND GRANT (EXTENSION) 

Based on the experience gained in the first two years of operation 
of the proficiency program, it was evident that the .grant language 
shaul d emphas i ze the research nature of the project. In a sense, 
the earl i er warning of experts in prof; ciency testi ng were right. 
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It was very difficult to design samples and testing procedures 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 fo~lowing language: 

II It was and wi 11 conti nue to be a research study 
of how to prepare and distribute specific samples; 
how to analyze laboratory results; and how to 
\"ep~rt those results in a meaningful manner." 3 

The objectives for the second grantwerernodified to reflect this 
more pragmatic view of the research being accomplished. 

OBJECTIVES--SECOND GRANT 

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

• 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 LERA Grant was to design a voluntary pro
ficiency testing program that would ev.entually be a continuing 
program through paid laboratory subscriptions. LEAA would support 
the IIhow toll research necessary to develop such a program. A key 
t~o the attainment of this goal was the requirement to introduce 
as many differe.nt types of samples into the system as possible, 
yet still allow some repetition of tests so as to provide data on. 
short term improvements in perfm"mance. 

In all, 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. 

3Flrst Paragraph, Part: }V. Program Narrative, "Project Plan Summary, 
Application for FederafAssistance, January 27, 1976 
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PARTICIPATING LABORATORIES 

. As nated earlier in this sectian, ca~lcern Was exhibited by many 
expert;s that very few labaratories,wauld valuntarily participate 
in the program. Estimates a'fthe"expected participatian rate 
varied fram a pessimistic law af 25 labarataries to. a high af 
50 to. 60 laborataries. Assuming that a program of quality wauld 
be developed s prafessionals. in the field agreed that sU,stained 
participation could he expected from approximately 30-40 agencies 
with sporadic partic'ipation fram a few limited service 1abaratories. 

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 an 
the project rolls during the period 1974-1977. The highest 
par::,icipation was 205 (drugs) and the lowest 65 (wood examination). 
Fourteen of the 21 tests ~rew data responses from more than 100 
laboratories; the participation average was approximately 118 
laboratories per test. A roster of 1aborataries that participated 
in any or all tests is included in Appendix A of this report. 

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

By far, the largest number of'laboratories (66%) employed from 
1 to 9 criminalists, 23% employed from 10 to 19 criminalists 
and the remaining 11% of the 240 laboratories each had staffs of 
mare than 20 criminalists. 
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I NTRODUCT ION 

CHAPTER II 

METHODS 

The success of a research project is dependent upon the mechanism used 
to accompl ish the sta1T~:d goals or objectives of that project. These 
mechanisms are generally referred to as methods and this chapter 
explains how the various operations 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 
th~ results must be judged in the context of the nature of the testing. 

This chapter illustrates the complex Y'elationship 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 

• TEST EXECUTION 

• TESi STATISTICS 

• 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 descri bed herei n wi 11 be those employed -j n the 1 atter 
grant (#76-NI-99-009l}. 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 bettercarr,Y out its purpose. The overall result of these changes 
w9s a more "streamlinedll efficient operation. Those procedures 
~~ich did not work at~all or did not work well were replaced with 
procedures ~:h; ch di din fact, work. 

The flow charts which follow in Figures l, 2 and 3 are those \I/hich 
represent the operational steps in Project #76~NI-99-0091. 
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Figure 4 illustrates the basic organiz~tion 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 lend thems~lves to the more traditional, clinically 
orient~tiproficiency testing, it was necessary to gain the coopera
tion bf individuals who were thoroughly familiar with the function 
and operation of the crime laboratory. 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 technica1 services 
requirements were reassessed and, with the concurrence of NBS, the 
operation transferred to Collaborative Testing Services, Inc. of 
Vienna, Virginia. 

Project Advisory Committee (PAC) 

The Project Advisory Committee held the responsibility for the overall " 
pr'oject guidance and evaluation. It was composed of eight prominent 
members of the criminalistics profession, each having extensive 
(:riminalistic laboratory management and academic experience. 
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The members of the committee were: 

J. F. Anderson, BS 

J. D. Chastain, BA 

R. H. Fox, BS 

A. Longhetti, BA 

C. A. McInerney (deceased) 

A. H. Principe, BS 

J. I. Thornton, D. Crim. 

E. Whittaker, BS 

The responsibilities assigned to the PAC covered the execution of 
various tasks toward the completion 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 

o Establishing which categories of physical evidence are 
suitable for testing 

• Defining the test parameters to include: 
Test objectives 
Laboratory capabilit:es 
Plausible scenarios 
Number of samples per scenario 
Candidate questions 

• Establishing the sample parameters to include: 
Replication capabilities 
Physical properties 
Packaging and mailing requirements 
Manufi.lcture availability 
Cost/time factors 
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• Assigning of manufacture responsibility 

• Design of test questions 

, Referee 1aboratory selection 

• Sample manufacture and preparation 

• Written for each sample specification 

• Evaluation of test sample reports 

• Analysis' of; collected data for supplementary findings 

• Provide peer group liaison with the professional community 

Technical Support 

Technical support to this project was provided 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. 

• Data reduction ,of returned results. 

, Preparation of statistical presentation of returned r.esu1ts. 

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., (CrS) 
under contract to NBS. 

By mutual agreement with LEAA, NBS and the Foundation, the National 
Bureau of Standards discontinued involvement in the program after 
December 31, 1975. From that time to the conclu5ion of the second 
grant, technical support was accomplished by direct subcontract of 
CTS to the Foundation~ 
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FOl~ens'ic Sciences Foundation, Inc. 

The Forensic Sciences Foundatfon, Inc. acting in the capacity of 
Project Staff WaS responsible fOi" the execution and administration 
of the project to include the activities of the PAC, the Participating 
La/;oratories and the technical suppo~,t provided by Collaborative 
Testing Services, Inc. under subcontract to the Foundation. 

Par~j ci pa ti nf:l. laboratori es 

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 l-istir:lgs. Those sources included the 
National Institute (if law Enforcment and Criminal Justice (NllECJ), 
Federal Bureau of Identification (FBI), Crime laboratory Information 
System (CllS), Drug Enforcement Administration (DEA), and American 
Society of Crime laboratory Directors (ASCLD). Once compiled, letters 
and telephone cans to verify information having be.en completed, the 
list became the working IIroster" 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 Symposium 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 r~eeting 
in February 1975. The Project Advisory Committee also addressed the 
International Association for Identification, the Association of 
Firearms iand Toolmark Examiners and various i~egional professional 
associ4tions. 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 
list 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 re~ponsibility of the Proje.ct Advisory Committee (PAC). Input was 
provlded from the technical support personnel (CTS) pertaining to the 
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type of data generated by. a speci fi c type of questi on and how th~t 
data might be best reduced, tabulated and presented. The Project 
Staff provi ded input regarding project procedures, the feas; bil ity 
of packaging and mailing a particular sample, various packaging 
diff'iculties 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 sample 
criteria, generic categories of physical evidence to be used, sample 
specifications, the questions that would be asked pertaining to 
those samples, and an evaluation of the data presentation of the test 
results. 

. ' . 
The initial meeting of ttie Project Advisory Committee (September 
1974) addressed itself to establishing the essential criteria for 
conducting this project. A testing program of this type was new to 
the criminalistics laboratories (and viewed with skepticism), there
fore, the PAC felt that the primary objective in the early stages 
was to encourage partiCipation in what was structured as a completely 
vol untary program. . 

To meet the established goals, the following criteria were established 
for the design of the first ten samples. These same criteria subse
quently were declared valid for twenty-one sa~ples w~nufactured and 
distributed during the course of this project;d. These criteria were: 

• Common, representative samples 

. It was felt that samples should be common types of physical 
evidence 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 analyze 
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 oC 
processing. As the testing progressed and became slightly' 
more sophisticated, some physical evidence categories were 
selected, which admittedly, were applicable to only a limited 

. number of 1 aboratory facil iti es ~quipped for that specifi c 
type of analysis. However, these explorations of what may 
<!ppear to be "uncommon" types of evidence were undertaken 
with specific objectives in mind, various problems hadpr?'"' 
sented themselves that were best answered by encompassing 
these tests into the Profic:i ency Testi n9 Program. Indi vidual 
tests and the rationale for their selection are discussed in 
a subsequent section. 

• Conductive to analysis by a wide range of testing technigues 
and procedures 

It was recognized by the PAC, as jt is by the profession as a 
whole, that no standard methods exist for conducting an analysis 
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and for arriving at a conclusion 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 simp1e 
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 
24P laboratories. Also a vital part of this criterion was 
th'~ ':quality cantrall! of the sample ... not only must the 
quantity availdble be sufficient, but it needed also to be 
homogeneous 'to allow only minimal 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 
referee~. It w0uld be impractical to design a sample 
wherein each unit (for subsequent distribution) had to be 
individually tested and analyzed. Tests had to be designed 
so that referee samples could be selected randomly from 
the. general production of a sample, thus insuring that 
the referee laborato.ry received a representative sample, 
i.e., the same quality and quantity of material sent to all 
other participants. 

e Straightforward samples containing no tricks 

To encourage participation at the outset of the project, 
the PAC chose to confine the samples to relatively straight
forward select'i0ns~ Since the confidence and participation 
of the laboratories was being sought, to prepare and dis
tribute complicated or complex samples this early in the 
project would have been unwise. As the t~st1ng progressed, 
the samples became more complex and sophisticated as a means 
to further challenge the capabilities of the laboratories. 
An attempt was mads to 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 '<:las often a 
prob'em~ and the need for maintaining quality control tended 
to result in "sterile" and not actually representative of the 
actual types of evidence entering a crime lab from a crime 
scene. For example, samples could not be contaminated with 
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djrt, oil, etc., (as is often found in the laboratory) because 
of the difficulties in replicating such contamination~ 
Generating samples of uniform size often required that 
samples be larger than those usually submitted to the 
laboratory for analysis from a crime scene. 

Once the general criteria for testing were established, 
the PAC generated a i'sample constituent list" (SCL) which 
consisted of candidate test sample categories which met 
the established criteria. Those which did'not conform 
were r?moved and retained fOt' future use, should the criteria 
emploYEta-Ofor sample selection ever be altered or expanded. 
Items listed were from generic categories such as 
controlled substances, firearms, glass and paint, etc., not 
specific sample descriptions. 

After the specific 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 
samp 1 e (wi th few excepti ons) had to meet all of the estab 1 i shed 
parameters ;n each of the Test Class and Sample Class. 

TEST PARAMETERS 

The following were the Test Parameters used: 

e 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.?" 

Or Realistic Laboratory Capability 

The main question 'asked was, !lDoes this test 1iewithin the 
capabilities of most laboratories or does it represent too 
great or not enough of achallenge?J1 Also taken into account 
undel~ this parameter was th~ amount of equipment required to 
process the sample, as well'(las the amount of examiner time 
(both benf':h and administrative) needed tQ complete the test. 
One .must '~gain point out that participation in this project 
\.'Jasstrictly on a voluntal'y basis, and the case load in 
virtual1yall crime laboratories was well known to be nearly 
overwhelming. If ,a test was sent out that requit"ed an in
ordi nate amount of an exami ner IS j!time be taken away from hi s 
requi red duti es, or ti ed up a v,:i;ia 1 pi ece of 1 aboratory 

23 

J~ 
11 
Ii 



equi pment so as to i nterfer.e wi th the routi ne functi on of that 
lab, it was felt that participation would drop markedly from 
a purely practical point 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 anyone 
or combination of different available methods. Small 
laboratories with limited instrumentation could not be 
excluded from participation because of the lack of sophis
ticated equipment; they would have to be able to 'arrive at 
a conclusion using the facilities and equipment available 
to them. 

• Plausible scenarios 

Short scenarios accompanied most samples 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 ,scenario 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 
laboratories with restricti.ve reporting practices as 
much information as they Were able to develop. For 
example, a laboratory may have developed mote informa-
tion ih the course of testing a sample than either its 
reporting 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 primarny in the 
analysis of drugs, where, in some instances, laboratories 
are required to report onlY the drug of highesi 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 identified controlled substances, while still 
others are required to re~;JJrt all the controlled substances 
and any diluents found. Some laboratories routinely . 
quantHy substances identified, though most do not. 
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By provi di ng the exami ney' wi th a scenari owhi cll requested 
all information developed in the examination, it was hoped 
that more extensive data could be gathered .. (See data 
sheets for Test Samples #6 and #15.) 

Number of samples per scenario 

The decision as to the number of samples which 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 compari son was bei ng made (e. g. , 
paint) the number of items to be compared had to be determined 
as well as the source of each of those items. Wou14 all 
tbree components be the same, two the same or would all be 
different? Once established, it was necessary to determine 
the qualities by which the differing samples would vary from 
each other. 

Candidate guestions 

The basic test objectives came into focus with th~ 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>.Di·scussion, 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 c,(eate 
the "i deal II questioning form; questions had to be ciesiSjned 
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 tq reduction and tabulation, 
as well as the statistical validity of that generated data. 
The previous testing experience of the National Bure.au of 
Standards and Coll'aborative Testing Services personriel was 
extremely useful in this regard. By~.dra\~ing on their 
previous and on-going testing projects in areas such as 
paper~ color and rIAbber;, .. they were able to offer suggestions 
pertinent to the d~sign ~nd structure of test questions. 
Again, in this instance, the unique nature of the crime 
lab 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 
is uncommon, testing is often comparative 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 laboratory 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 require.d 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
'i ng program concerns itself wi th the poss i bi 1 ity of common 
sources of test samples. These different apprQaches do 
not lend themselves to the type of testing that is carried 
out by most other types of IItesting ll laboratories wherein 
a set protocol for the examination of a given sample of 
anything must be followed. Lacking the uniformly applica
ble protocol and procedure~ it became quite difficult to 
devise test questions that would be palatable to both the 
examiner of the evidence and the"statistician who compiled 
the resul ts. 

SAMPLE PARAMETERS 

Once the test parameters were established, 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 man'ufactured 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 all 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 laboratories had to, receive virtually identical 
samples to ensure vali~.jy of the test. Therefore, if a 
variation might alter the natur.e of the degree of diffi
culty of a sample, it could not be used. As an example, 
in an arson examination samp1e, if burned pieces of 
material were to be sent out for examination, the amount 
of burning, residue, etc., would hav~ to be controlled 
carefully. The PAC considered this to be too difficult 
to control for the number of samples required and ex
tluded it from the project. 
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i Physical makeup 

The makeup of the sample had to be ascertained in View of the 
subsequent packaging and mailing ,requirements. Various 
substances posed packaging problems 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 mailing 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 test.fng, an adjustment would 'have to 
be made in the amount ser,\,(. to each participant~ The inten
tion, as stated in the initial project ~lans, 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 feasible in some cases, was unrealistic in others. 

• Packaging and mailing requirements 

As noted above, the packaging for each individual sample 
depended on the sample's physical makeup and "life", The 
manner in which sample components (in the case ofcmultiple 
samples per test) would be identified (marking lOr labelling, 
dependi og on the nature of the sample) had to ble determi ned 
as wen as specifying the wrapping or packaging which would 
be used for each of those indivi~ual components. Also to 
be taken into cons iderati on was the method of h,andl i ng· the . 
sample to avoid accidental contamination or destruction. 
Once these requirements were defined and specif'ied, it was 
the task of the project staff to see that they were carrie.d 
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 ofop~~ration (such 
as using certified, return receipt mail, air mail, etc.) 
were employed. 

A speci a 1 project logo was desi gned to ensure easyrecogni '. 
tion of the parcels and letters pertaining to tHe ~rojEt1t. 
All, correspondence pertaining to the project carried the 
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distinctive "target ll in red and black. (Figure 5.) 

The mailing procedures employed for the distribution of 
samples underwent marked changes during the course of the 
project. These are described in detail in the section 
covering sample mailing. 

• Manufacture availabilit~ 

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 samples 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 equipment to facilitate 
manufacture: The time requi red 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 
lay within the bounds of reasonable time and cost consider
ations. 

DESIGN TEST QUESTIONS 

Fo 11 owing the sel eCj:Jon of a s.amp 1 e type and the determi nati on of the 
sped fi c nature of ''the mater1 a i to be used, the test questi ons were 
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discussed. As stated previously; the que~tions basically followed 
one of two formats; either open ended; broad questions or objective 
type questions.,.; The PAC, along with the. project Staff and CIS wou1d 
draft the language which was to be employed in these qUestions. 

Sample Manufacturing Procedure 

Once the criteria for a specific sample 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 
samp 1 e manufacturi ng procedure spec:iJi ed in the grant proposal (for 
grant #76-NI-99-0048) outl ined a fair'ly compl i cated 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 items 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. Unfortunately, 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 project. 

After the Project Advisory .Committee held its first meeting, it was 
decided that, in the interest of expediting the production of the 
first sample, the prescribed manufactu~ing process would be abbre
vi ated, in 1 i ght of the fact that several potenti a 1 manufacturers 
offered to provide sample materials at no cost. 

The sample selected was amphetamine. Since relatively fewPharma
ceutical concerns manufacture this sUbstance, direct contact with 
one of these concerns, rather than requesti ng bi ds, woul d be 
advisable. Also~ the total quantity of the substance required to 
prepare enough samples for all participants was quite small, suggest
ing that no potential bidder would be interest,ed. 

A m'ajor drug company was contacted and apprised of the requirements. 
They offered to provide adequate material to the project at no cost 
and the offer was accepted by the Project Advi sory Comml1:tee. 

Unknown to the PAC, Staff and NBS~ that same manufacturer had provtded 
a quantity of the same controlled substance to the. National Institute 
on Drug Abuse located in the same building as the For~nsic Sciences 
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Foundation offices in Rockville, Maryland. The information regarding 
the material provided to NIDA was not IIsecretll, and within a matter 
of weeks many individuals khew 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 estab1ished ... thus 
materially reducing the possibility of 1I1eaks ll . The committee 
member was then able to draw from the professional resources available 
to him in his capacity as a criminalisti,cs authority. Arrangements 
with commerci a 1 estab 1 i shments were made based upon an expressed 
desire to participate or aprevious1y demonstrated ability to produce 
samples of this type to conform to the specifications required. The 
PAC member was also free to engage the services of another laboratory, 
or professiona"j organization to assist in the manufacturing pro~ess. 

Although the compromise of the first sample was an unfortunate 
coincidence rather than the fault of any particular individual, "it 
served to i 11 ustrate some of the unanti ci pated prob Terns whi ch woul d 
continually arise if the manufacturing process were to be followed as 
ori,ginally proposed. The change to PAC responsibility for manufactur
in~f proved to be effective, not only from the standpoint of guarantee
ing the secrecy of the composition of the sample, but in circumventing 
other problems which would have arisen because of industry's unfamil
iarity with the unique problems dealt with in the crimina1istics 
1 aboratory. 

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 costs did occur, they were 
nominal. -

Through contact with members of the crimina1istics profession actually 
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 
laboratory in clear perspective and this reduced some of the skepti
cism about the project and encouraged participation. , 
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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 intended. Logistical problems 
presented themselves, which on occasion, necessitated a: 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. Homogeneity of samples was a factor which constantly had 
t~ be closely monitored. In the case of the headlight glass (Test 
Sample #9), to insure that all laboratories 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 lab receives a smashed headlight in uniform size 
cubes. 

Occasionally minor errors were made in marking, packaging or sample 
question design. However, none of the samples was ever erroneously 
described, that is, nothing'1q~s sent out which was not what it was 

. supposed to have been. II)0anyproficiency testing program, the 
conformi ty of the manufacturer's' product to desi gned speci fi cati on 
is a major activity and often beset with problems. However, it is 
felt that in spite of the problems cited (many of which are present 
in other on-going proficiency testing projects), the overall products 
were remarkably 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
sibil i ty for manufacture requi red "many. man hours 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 testing. 
It would be unraasonable to expect these or other individuals, all 
of whom have many other responsibilities in their professional 
capacities, 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 some of the problems initially 
encountered, could be avoided. 
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In a peer evaluation study of the project conducted by the Founda-
tion (See p. 42J, a recurring criticism in the midst of high 
praise was that the samples lacked realism and were not truly 
representative of actual case materials. 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 large number of samples. However~ the samples, along 
with the accompanying scenarios, did in fact pY'esent 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 c.andidate 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 evolution 
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 th~s type of 
quantitative 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 ~nded 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 a.llowing 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 
(wh~re appropriate; see Test Sample #lOA, Paint) and, in addition, 
examiners were askl2d 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 pro\ject to 
explore how to conduct this type of testing, unforseen problems 
arose. Some questions were too vague--some respondents had 
difficulty in discerning exactly what wus be'jng 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 e~idence 
could be related to another s in this instance a physical match 
between twop;eces 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, the various 
types of questioning used proved to be successful: Whi!e.som~ w~o 
have been involved in other testing programs outslde crlmlnallstlcs 
might criticize the data collected as being quantitatively ~ns~fficient, 
the Project Advisory Committee clearly feels that the questlomng 
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 
DATE SAMPLE MAILED 
ALERT POST CARD 
CUT-OFF/QUICK REPORT 
DRAFT ANALYSIS 
FINAL REPORT MAILING 

~ssignment of Code Numbers 

M-20 
M-DAY 
M+20 
M+35 
M+55 
M+i5:"83 

To ensure the confidentiality and anonymity of the laboratories in 
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this project (that being the basis for participation and fundamental 
understanding in a voluntary research project of this sort),a system of 
identifying 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 complete 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 
proposal, the grant award, the correspondenc~ 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 I:onfidentiality and anonymity written into the grant, laboratory 
participation would be negl'igible. 

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 solely for research and statistical 
purposes. 

After be; ng convi nced by the Project Advi,sory Committee (PAC) and 
the staff of the Foundation that anonymity and confidentiality 
would be guaranteed and that the principal thrust of the project 
woul d be to benefi t the 1 aboratori es by gi v'j ng them insight into 
their qwn proficiencies, and allow them to compare and contrast 
their procedures and capabilities with other laboratories around 
the country, most crime laboratories 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 1 is t of random numbers. The prefi x (1 etter) 
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 limit the knowledge of that number to as few individuals 
as possible. To further protect the anonymity and confidentiality 
of the participants, code numbers were as(~igned 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 
1 aboratol''Y to ei ght. 

Fo110wi~g 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 proj~ct well. The problems that could 
have and did arise from the maintenance of such a list 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 confidemtiality to participants. 

Packaging and Mailin[ 

Following the preparati on of the test samples by a member of the 
Project Advi sory Committee accOY'di ng to specifi cat; ons set forth, 
the items were prepared for distribution to participan.ts. 

The type of wrappings and containers used for each sample were 
determined at the time of the discussion of the sample spGcifica
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 duY'able samples as shelf ref~\rence materials, if $0 
desi red by the participants. Tamper-proofevi dence 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. 
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The wrapped sample was then placed in a protective mailer of the 
cushioned type to protect the samples from the rigors of travell ing 
through the U.S. mail system. 

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 glasspTittEfs, c&~~.aped 
and a predetermined quantity of the scraping~were placed in a .. 
glassine bag. In this instance, the bagsC-v/ere 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 t,) be cancelled and the entire process repeated. 

A 11 items whi eh comp ri s ed the tes t we re 1 abe 11 ed by an II 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, Band C. Labelling was 
uniform (except in the firearms examinations); like items were 
assigned the same letter. The Item A sent to anyone 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 lots", 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 envelope for the 
submission of data. 

Mailing 

The mailing procedure was an operation that underwent considerable 
change from the mechanism originally described in the proposal 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 list of participants 

36 



including LEAA, the FBI, DEA, etc. ether SDurces were~the National 
Library of ~1edicine survey of toxicology laboratories-; various 
regional .Cissociation'rosters, --in short any laboratory that seemed 
to be a plausible candi'date for inclusion in this proficiency 
testing project was included. Addresses, telephone numbers as 
well as the name and title of the director were verified. 

This roster, after several revisions J was put into a format suitable 
for xerox reproduction and label generation. At a ,later date, the 
list was tomputer;zed and the roster, updates and labels were pro
cessed in the computer. The only information contained i'n this 
roster was the 1 aboratory name, di rector's name a'nd address. No 
information regarding code n,umbers, laboratory capabilities or 
performance were at any time part of this roster. Its function was 
to expedite mailings of Test Samples and report. (This roster is 
attached at Appendix A.) " 

At the outset of the project, the maililJg procedures employed 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 tha package was sent, a letter 
followed stating the package had in fact been sent, and tp,eFgunda
tion was to be advised if it had not been received. Several'" 
problems arose with this procedure, causing the project 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 usel ess. 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 itNere, determined that a package had been lost, the 
post office did little or nothing to locate or trace it. Therefore, 
the added expense and effort (i n terms of extra postal fees .and 
record keeping, etc.) to send the packages in this manner was 
fruitless. As a result, packdgeswere simply sent by first class 
mail. The overall loss rate remained the same. 

The follow up letter was retainedsinceit became the only means by 
which the project staff could ascertain whether the packages ~ad . 
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 
samples were replaced. 
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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 sample was 
distributed in the s~mmer months during what was a particularly 
warm per.iod for the entire nation. Several complaints 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 degrpt' range, arid 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 ':Iay. 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 proposal stated that the purpose of using the 
Referee Laboratory procedure would be to ensure that as close 
to a IItrue ll 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 imppssible, for virtual1y all the laboratori~s 
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 
pf testing were singled out by the PAC and requested to analyze the 
materials 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, laboratories were 
selected who had submitted data that indicated the capability to 
perform above average analysis in that par'ticular 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 results from referee laboratories. 
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In the Proficiency Testing Project, as it was conducted, referees 
did not serve in the IIclassical referee" capacity. Because of time 
constraints in both the manufacturing procedure and the time allowed 
for participant response, the results reported by those laboratories 
selected to serve as referees generally could not be reviewed before 
the sample was mailed to all participants. This precluded the 
opportunity to make any changes in the sample design based on the 
referee findings. Often~ the referee results came 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 laboratories was not necessarily covered by the methods 
reported by the referee laboratories.. In addition, much of the testing 
is comparative in nature and does not require the determination of 
absolute values to arrive at a conclusion. . 

While it is recognized that the referee procedure as employed in 
this project was inadequate, it is felt that the procedure (en-. 
compassing manufacturing and mailing alterations) could be adapted 
to work Vlell within such a testing system. Additional lead time 
is needed for manufacture of samples and an adequate period of time 
need be a 11 owed for the referees to exami ne the samples before they 
are mailed to the participants. This procedure would anow nec
essary changes in mail ing 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 samples prior to 
general distribution. 

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 properly process the 
responses submitted. 

The appropriate code number for a particular test was placed in the 
upper right hand corner of 'the data sheet. and the respondent was 
asked to check it against the assigned code sent under separate 
cover. 
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A list 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: 

~umber of Responses with Data 

~1 Number of Number of "Do Not Do" 
I Samples Sent Sa~ple Replies 

x 100= Participation rate (%) 

L~ ____________ ~ ____________________________ ~ 

A record of participation was kept for each laboratory. This w~~ a 
,-jsting by laboratory name, with no accompanying code numbers, kept 
for purposes of tabulating r~sponses 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, 
could 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. All identifying items which m-jght 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 to perform a project of this nature, therefore, 
following the tabulation 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 
name and any numbers. As a result, the project collected partici
pation data (in terms of whether a laboratory had responded, but no 
information regarding the content of the response) by name, and . 
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technical'response (data) by number, with no accompanying names. 
It was felt that in this manner the necessary data would be' 'retained 
in a manner most useful to all involved ... thelaboratories would 
be guaranteed the anonymity and confidentiality promisedto them 
at the outset of the project, and the project staff arid the PAC 
would have the data~~jded to evaluate the project in the perspec
tive of the stated~o~;s. 

,':',':,,_,1'" 

Ale.rt Post Carel' 

To encourage timely responses; an "alert post card" was sent to those 
laboratoriei 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 period. Many more responses were 
received by the project staff following the mailing of these cards. 

TEST STATISTICS 

Data Reduction 

Upon completion of the testing pe)~iod, all data sheets submitted were 
turned over to Collaborative Testing Services, Inc. for data reduction 
and report preparation. 

Information compiled was a summary of the referee responses, the 
manufacturer'sstatements, as well as a summary of the responses 
submitted by all ~.participating 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 calcula
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 materials did not 
easily lend themselves to computer reduction. The wide range of 
reporting policies, methods used, and the Project Advisory Committee's 
decision to use the open ended form of questioning were in part 
responsible for the continued need for manual data reduction. 
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TEST EVALUATION 

Quick Report 

Foliowing 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 
laboratories 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 

Background. 

To assess the success' of the project, per se, an evaluation question
naire was distributed to all participating laboratories. This was 
done following the IIfirst 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 approximately 240 
laboratories. (Sorr~,= 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 
covelns the rati ngs gi ven by 144 1 aboratori es--representi ng a response 
rate of 60%--whose evaluations arrived in time to be included in the 
tabulation.* 

Numerical 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 
tabulation of responses. 

*5 additional laboratories submitted evaluation after the cutoff date 
and are not included in the tabulation. Hm</ever, in interest of 
reporting the true response rate to this survey, these untabulated 
responses would increase the total r~sponse rate to 62%. 

42 



tABLE 1 

NUMERICAL TABULATION OF RESPONSES* 

SIZE PROFESSIONAL STAFF 
QUESTIONS 1-4 5-9 10-19 20+ 

#1: Rate the Choice (,66 Labs) (35 Labs) (30 Labs) (13 Labs) 
of Categories 

a. Controlled Sub. 3 0 3.1 3.0 3.1 
b. Firearms 3.0 2.9 2.9 3.0 
c. Blood 2.9 2.8 2.8 3.0 
d. Glass 3.0 2.7 2.6 3.1 
e. Paint 2.8 2.9 2.8 2.8 

#2: Rate Ph~sical 
Char'acteri sti cs . 

a. Quantity 3.2 2.7 2.7 2,6 
b. Quality 3.1 2.8 2.5 2.7 

#3: Rate Data Sheet 2.5 2.2 2.3 2.7 
-.-

#4: Rate Statistical 
Reeorts • 3.2 2.5 2.7 2.8 

#5: Rate Test Admin-
istration 3.2 2.8 3.1 3.1 

#6; Overall Ratinq 3 .. J 2.7 2.8 3.4 
• 
#7: How 30 days 13 12 6 4 

'. Often. 45 days 11 8 4 3 

Test :60 days . 37 18 16 6 

Rating Scale: 4 = Excellent 3 ::: Very Good 2 = Good 1 = Fair 

*An explanation of the computation procedure begins on page 4 5 . 
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OVERALL 
RATING 

(144 Total) 

3.0 
2.9 
2.8 
2.8 
2.8 

2.8 
2.7 

2.4 

2.8 

3.0 

3.0 

35 
26 

77 

o '" Poor 



Conclusions 

The laboratories with the smallest (1-4) and the largest 
(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 relatively low ratings 
given to Question #2 were: 

(1) Samples are too big 

(2) Samples lack 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 mC'st, one test per 45 days. 
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COMPUTATION PROCEDURE 

STEP 1 Laboratory Characteristics 

In an effort to ascertain if laboratory characteristics (size 
popu"lation served, services offered) played a significant part in 
the evaluation ratings, the laboratories were grouped ~ccording 
to the reported number of persons exam'j ni n9 phys i ca 1 evi dence 
versus the reported population served. Following is the result 
of that tabulation. 

Nr. of Persons 
Examining Physical 
Evidence In Lab 

1-4 

5-9 

10-19 

20> 

*Not all reports 
cited staff size 
or population 
served 

Number of Laboratories by Staff 
Size and Population Served 

Population Served* 
<100,000 100,00 500,000 

to to 
499,99 999,999 

6 25 25 

4 13 

1 0 5 

0 0 1 

1,000,000> 

10 

18 

24 

12 

TOTAL 

66 

35 

30 

13 

Note that,with the exception of the large number of small staffs that reported 
serving large populations, there is a direct correlation beh/een the size of 
the staff and the population served. Accordingly, the tabulation of tha result~ 
of the 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, blaad, ar 
firearms examinatians (or a cambinatian af twa). There was no signi~ 
ficant variance in their ratings fram those of full service labarataries. 
Eight af the 16 laborataries serve papulations in e~cess af 1,000,000 
but there was no. significant concentratian af them in any af the cells 
in the table. 

STEP 2. Quantificatian af Rating~ 

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

Excellent Very Gaod Goad Fair Paar 

4 3 2 1 0 

STEP 3. Numerical Camputation of Answers 

Size Lab 

1-4 

Size 

1-4 

A. The number af respanders far each questian was first tallied 
as showing in the fallowing example far Question #T -
Contral"led Substance (as rated by the labaratories with 1-4 
examiners. 

Rating Offered in the Questionnaire 

Excell . Very Good Goad Fair Poor 

18 31 13 1 0 

B. The numerical value for each rating was substituted for 
the \'/ord values and multiplied by the corresponding 
number of responders. 

Rating Values 

Excellent Very Goad Gaad Fair Paar TOTAL 

Lab 4 3 2 1 a VALUE 

72 93 26 1 a 192 
, 

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

192 diVided by 63 = 3.0 (equivalent to "Very Good ll
) 
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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 critically evaluate 
its procedures and identification criteria. 

• Compiling of data has not always taken into account the limita
tionsof the comparison process. 

I Repetitious questions have been included on data sheets. 

• Complete analytical 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 samples by different laboratories. 

o 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 possible to answer. 

II PERSONNEL/EQUIPMENT TRAINING 

• Test results should provide fuel for personnel and equipment 
requests for lab administrators ... at budget time. 

• The reports point out areas where incre~~ed training is needed. 

• An individual's experience in the use of specific techniques 
to examine test samples should be correlated with his results. 

* Accolades to the project were greatly apprec,i-a,ted but were not included 
in this summary. ' 

47 



i\ 

• Results should be used to encourage adequate e4ucation and 
tra i ni ng programs throughout the countl~y. The\'~ports show 
there is a vi tal need for practical educa ti on aSlrJe n 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 ;s being 
taught. 

III SAMPLE PACKING, CHOICE, SIZE 

.. 

.. 

• 
.. 
• 
• 

•• 

• 

• 
• 
" 
• 
• 

• 

In two cases there have been problems with sample. packaging-
breakage, cross contamination. 

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

Drugs--choose somethi ng more obscure. 

Request for samples in Toxicology . 

Include a non-controlled 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-chemical area of 
laboratory. 

Sr}mples should be more consistent with real case·s submitted 
by police agencies. 

Obtain drug samples from DEA seizures. 

Headlight lens specimens should be obtained by smashing ... 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? 

Several 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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IV METHODS/ERRORS 

• Some correct Y:'esponses were obtained by laboratories without 
sufficient analytical data to support conclusions. 

• Program_would b~ more helpful if definite conclusions were 
'0 drawn a~\ to "good, better, best" technique to use on any 

given test. ~ 

• 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 showing correlation between method and success would 
be useful. 

• Project should evaluate 'methods that have been thought 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. 

V CODE NUMBERS/ANONYMITY 

e Assignments of code numbers and pubHshing reSpOi"l'Ses by code 
number jeopardizes anonymity of responses. 

VI SAMPLE FREQUENCY 

• The case load in laboratory is too heavy to devote as much 
time to proflciency testing as desired. 

• Samples are submitted too close together. 
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CHAPTER III 

TEST SAMPLE DISCUSSION 

.. 

INTRODUCTION 

This chapter is a summary of the various test samples wh'ich were 
manufactured, distributed and examined during thi:s research study. 
Because the selection and preparation of sdmp1es constituted one 
of the most challenging and prob1emmatica1 components of the pro
ject, it is important to detail how the test samples were obtained 
and/or manufactured, the structure of the data sheets which accom
panied the samples to the participating laboratories 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 in 
the examination of each test sample. 

The chapter is arranged sample by sample, beginning with Test Sample 
#1 - Controlled Substance. Each sample discusslon "$ broken down 
as follows: 

• Data Sheet 

• Manufacturer's Specifications and Discussion 

• Summary of Results and Methods Reported 
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FIGURE 7 

CONTROLLED SUBSTANCE 

PROFICIENCY TESTING PROGRAM 

TEST NO. 1 

Lab Code A~ ----------

Examine according to your norma1 laboratory procedures and complete 
portion(s) below which complies with your laboratory 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 FOUNDATION', 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 PErHOBARBITAL 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 va1ue of 71% Sodium Pentobarbital. 

- . 
This first druq 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 .ref.erence material following 
the test. The material was obtained from a commercial manufacturer 
and approximately one gram wa~ supplied to each participant. Containers 
for packaging were submitted to the project staff for packaging at the 
Foundation offices. 
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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 wo'uld 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 reporter'sdiscretion. Part II names the drug as 
actually identified. 



l 
LIBRIUM 

(}l 

0"1 

-
AMOBARB IT AL 

/' 

TABLE 3 

RELATIONSHIP AMONG THE DRUG NAMES USED 

I 

BUTABARBITAL 

SODIUM 
BUTABARBITAL 

CONTROLLED SUBSTANCE 

BARB ITU RA T E 

BARBITURIC ACID 
DERIVATIVE 

I 

l 
PENTOBARBITAL 

SALT OF 
PENTOBARBITAL 

SODIUM 
P ENTOBARB IT AL' . 

-
... ... ... ... 

I 
..... ; BARBITURIC ACID I 

1 

. 

SECOBARB ITAL 

SODIUM 
SECOBARBITAL 

PHENOBARBITAL 



y 

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 Number of % of total labs 
method laboratories (total=200)* 

~ 

A Color Tests 166 83% . 

B KMn04 2 1% 

C Crystalline Tests 97 49% 

0 Commercial Kit 1 .5% 

E Flame Test 2 1% 

F Melting Point 13 7% 

li TLC 50 25% 

H UV 121 61% 

I m 99 50% 

J NI~R 3 2% 

K GC 79 40% 

L GC/MS 7 4% 

M MS 3 2% 

* Late responses (5) not included in tabulation. 
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TABLE 5 

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

A SCREENING COLOR TESTS [PRESUMPTIVEl 

1. Koppanyi Reagent . 
2. Dil1e-Koppanyi Spot ~olor Test [cobalt acetate-isopropyl amine, test 

for barbiturates] 
3. ZWicker's [copper sulfate-pyridine, test for barbiturates] 
4. Mayer's [screening test], positive for alkaloids 
5. Marquis' [screening test, positive for alkaloids and amphetamine] 
6. Mecke. [screening test, positive for alkaloids and amphetamine] 
7. fl.uorescence in tartaric acid 
8. PDMB [p-dimethylaminobenzaldehyde, screening test, positive for LSD] 
'9. coba1t(II) thiocyanate [Co(CNS)2"screenlng test, positive for 

. cocaine type materials] 
10. Furfural /HCl ' . . . 
11. Froehde's [screening test] 
12. Liebermann's [screening test] 
13. Parri [Dille-Koppanyi] 
14. VanUrk 
15. cobalt nitrate [Co(N03)2' screening test] 
16. Sanchez 

B POTASSIUM PERMANGANATE FOR SECOBARBITAL ( KMn04 ) 

C CRYSTALLINE TESTS 

1. Wagenaar's Reagent [copper sulph&te-ethylenediamine, positive for 
barbiturates] 

2. Davis Silver Reagent 
3. sulphuric acid and water ( H2S04-H20 ) 
4. .potassium hydroxide and phosphoric acid ( KOH-H3P04 ) 
5. Wagner's reagent ( 12-KI ) 
6. potassium iodide and phosphoric acid ( KI-H3P04 ) 
7. pptd free acid, microscopic recognition 
8. perch10ric acid ( HC104 ) 
9. gold chloride 

D COMMERCIALLY AVAILABLE ANALYSIS KIT 

E FLAME TEST 

F MELTING POINT 

1. melting point 
-2. mixed melting point 
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TABLE 5 
CONTINUED 

G 

H 

I 

J 

K 

M 

[THIN LAYER CHROMATOGRAPHY] TLC 

UV [ULTRAVIOLET SPECTROPHOTOMETRY] FOR IDENnFICATlC9N. 

IR [INFRARED SPECTROPHOTOMETRY] FOR IDENTIFICATION 

NMR [NUCLEAR MAGNETIC RESONANCE] 

GAS CHROMATOGRAPHY (including: 1) gas chromatography-GC, 
2) gas-liquid chromatography-GLC, 3} vapor phase chromato-
~raphY-VPC) 

GAS CHROMATOGRAPHY/MASS SPECTROMETRY [GC/MS] 

MASS SPECTROMETRY [MS] 
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FIGURE 8 

FIREARMS 

LAB CODE A- __ _ 

L:J CHECK HE~E (AHD ~TU~ If YOU r&!!Q! PERFDRI1 Fl~EARMS ANALY~IS) 

P!I!.~ 
PROFICIENCY TESTING P~OGRIJ! 

TEST HO. a 

ExAmine According to ,Your nannal laboratory procedures and complete portfon(s)"belaw which 
compllC!i with ;lOUI' laboratory polfc)', 

J. PROBABLE WtAf-{mS(S) 

1. ;:hls qtaMtiM 1'1Ir,m1 to th, ~D..ti!!!. icUnt:lfilld with a thrcll' dlrrit nunber. 

What h the most probable weapon(s) frOll1 which thh projectile was fired (type • 
make - "",del - cal tber)? 

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

%. '!JziD (llAIlDti-O" t'fIff1¥'S ::0 tM aat'trldq9. oass ~dqntifitld IJith a thrlllQ dlgit nte.?s,... 

Wh~t is the roost probable weapon(s) from which this cartridge elSe WJS eje-;ted 
(type. ,ok. - ""'del • eol1~.r)1 

OATAWQ 

PROFICIENCY TESTING PROGRAM 
,EST NO. Z 

11. AOUITlONAL INFORKIITION ROUTIIJ!'LY DEVELOPED 

1. Projectile ,",Irked wH.h three digH nurrber 

~AB CODE A· __ _ 

a. Other Oata (Numbers of hnds. groves. direction of twht. weight! 
dimensions, c"nnelure, probable 10c1d, etc.) 

b. lnd1 cate Methods 

I.. C4rtrfdrye cue !!larked with thre'! digit nuriler 

d. Other oata (PosItion of extractor. ejector, fonn of firing pfn 
impression, etc.) 
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3. 1I;u qWIIstion r~fllr. to the cartrideIJ ~fI idJmt:i.ried uith Ql1. It!". 

~~;;e1~ :~el~s~~~b~b!:,~6:~}~(s) from wh1(~ thh cartridge clse was ejected 

4. This qU68tiDn NlffJ¥'a to tho pl'OJ~Dt;i,ZS IJhioh haD no BP!alaZ l'tllOt" llUJ'b. 

~~k! ~smo~:lm:s~a~tb~~~ie weapon(s) from which this projectile was fired (type-

3. Cartridge cllse marked with an otX"4 

a. Ot!ler Data (Position of extractor, ejector, form of firing p1{1 impression, (ltc. 

b. Indi cc.:;:- Methods 

4. Projectl1e with no special "test" marks 

a. Other Data (Nu~er of lands. groves. dlrectior'l of twist. weight, dilnenslon, 
canne1ure. probable lOid. etc.) 

b. 'Indicate Methods 

00 NOT SIGN THIS DATA SHEET OR IN AHY OTHER WAY 10EIf[iN YOUR LABORATORY. 

RETURN COpy TO: KENNETH S. FIE~O 
FORENSIC SCiENCES FOUNDATION. IhC. 
11400 ROCKVILLE PIKE. SUITE 515 
ROCKVILLE. IlARYLAND 208S2 



------------.---- -~-·--,r~····~-" .. "······-------------
i: , ~ , 

The manufacturer prepJred the four firearms items for Test Sample 
#2 as follows: . 

It~\Tl #1 ("A" and three digit lead projecti1:e) and Item #2 
(three digit marked cartridge case} were prepare.d by firing 
200 rounds of a .38 Special Remington (R-P}, 158· grain lead 
ammuniti on of one lot ina. 38 Smith and Wesson Speci a 1 , 
M&P revolver, Ser. No. C222994, frame-crane #33244, blue-steel, 
ha~ing a five inch barrel and being in fa1~ to good condition. 

Item #3 (II XII marked cartri dge case) and Item #4 (unmarked 
jacketed projectile) we"·e prepared by firing 200 rounds of 
.380 auto Winchester (w-w), 95'grain, full metal case 
ammunition of two lets in a P. Beretta 9 mm Corto (.380 Auto) 
Model 1934, Brevettatc auto loading pistol, Ser. No. #686256 
(Bardone V.T. 1938-XVI), being in good condition and with a 
fa~.r barrel. 

. ~_===A lthough the cartri dges and projectil es were prepared 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 U cases and the breadth, distribution and completeness of firearms 
r·if1ing data and cartridge r.as\,; class characteristic information . 

. ' 
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Table 6 

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 
38 caliber 
.specia1 
5 lands 
right twist 

Cartridge Case, Three Digits 

revolver 
38 caliber 
special 

Projectile I No t>1arks 

automatic 
380 caliber 
6 lands 
right twist 

Cartridge Case, "x" Hark 

automatic 
380 caliber 

* Late responses (3) not included. in tabulation. 
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115 
120 
109 
118 
118 

106 
115 
10:1 

109 
116 
116 
117 

107 
108 



Table 7 

REVOLVERS NAMED FOR .PROJECTILE (ITEM 1) 

Smith & Wesson 
. Sturm Ruger 
I.N.A. (Brazilian) 
Harrington & Ricl:ardson 
Iver Johnson 
Hopkins & Allen 
Me~iden Fire Arms Co. 
Llama (Gabilondo y Cia Victoria-Llama) 
Bihar (Spanish) 
Forehand & Wadsworth 
Ruby 
Orbea (Spanish) 
"Alamo Ranger" 
Alfa 
Century Arml~ (Spanish) 
Destroyer (Spanish) 
Eastern Arms Co. 
Gabilondo y Cia 
Garantazado 
Guisasula Bros. & Co., G.II. (Spanish) 
Gre~t Wester~ Derringer 
Ind. DeArms 
Nerwin-Hubert 
Miroku (Japanese) 
Rossi 
SEN 
Sociadad Alpha 

Any .38 SPL Caliber 

64 

Number of Laboratories 
Reporting This Name For 

'Proj ecti le 

111 
36 
16 
14 
11 

7 
6 
5 
'4 
3 
3 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

8 

.'.' 

" 



Table 8 

REVOLVERS N]ll1ED FOR CARTRIDGE CASE (ITEM 2) 

Smith & Wesson 
Colt' 
sturm. Ruger 

. I.N.A. (Brazilian) 

. Rohm 
Rossi 
EIG 
Llama (Gabilondo y Cia Victoria-Llama) 
'l'aurus 
Ar~inus 
Charter Arms 
Hawes 
Harrington & Richardson 
Iver Johnson 
Miroku (Japanese) 
Andrew Fyrderg & Co. 
Astra 
Astra~;Unceta y Cia 
Centu;cy Arms (Spanish) 
Dard~,ck 
Des~royer (Spanish) 

Number of Laboratories 
Reporting This Name For 

Cartridge 

Fcbric DeArms Gai::atazades Eibar (Spanish) 
Forehand & Wadsworth 

36 
14 

B 
6 
4 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Garantazado 
Garate Bros. & Co., G.". (Spanish) 
J.P • .Gawer 
G. HLJ~evolver (Spain) 
Great Western 
Herters 
Hopkins & Allen 
By Hunter 
Interarms 
Heriden Fire Arms Co. 
Merril 
Orbea (Spanish) 
Remington & Sons 

. Ruby 
Sociadad Alpha 
Speeco 
Star 
'l'AC (Spanish) 
'l'hompson-Center Arms 
Titan 
A. Ob~rti and Co. 
Dan Wesson 

Any .38 SPL 

65 
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Table 9 

AU';L'OMATICS NAMED FOR PROJECTILE (ITEM 3) 

Beretta 
~va lther 
Astra 
Ceska Zbrojovka (Czech) 
Savage 
HI Standard 
Bernardelli 
Star 
Llama 
Browning 
ortg'ies 
Bayard 
MAB 
Frommer 
Kirikkale 
Mauser 
Webley & Scott 
Bergman 
Galesi (Italian) 
Tauler 
Bufalo (Spanish) 
Campo--Giro 
Colt 
Luger 
Radom 
Republic Espanola 
Webley 
Basque 
Baynard 
Corto 
Echasa (Spanish) 
Fast Eibar 
Glisenti 
Handy 
Harrington & Richardson 
Heck leX' & Koch 
Hijos do Calixto 
1'1anurhin 
Nield 
Remington ... Arrns 
Rep. Espanda 
Smith & Wesson 
Sterling 
Suomi 

'Yo'Vano'Vi teh 

Any ",380 Auto 

66 

Number of Laboratories 
Reporting This Name For 

Projectile 

90 
63 
52 
30 
29 
20 
19 
16 
14 

9 
8 
5 
5 
4 
4 
4 
4 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

14 



Table 10 

AUTOMATICS NAMED FOR CARTRIDGE CASE (ITEM 4) 

Beretta 
ll.stra 
Walther 
Savage 
Browning 
Llama 
Bernardelli 
Ceska Zbrojovka 
HI Standard 
Remington 
Colt== 
Frommer 
Kirikkale 
MAE 
Mauser 
Ortgies 
Star 
Tau'1er 
Bergman 
Brixia 
Bufalo (Spanish) 
Campo-Giro 
m'JA 
Fimaru 
Fimaru-Fegyuer 
Galesi (Italian) 
Handy 
Lahti 
Luger 
t-1ugica 
Radom 
Sauer 
SIG 
Smith & Wesson 
sterling 
Suomi 

Any .380 Auto 

67 

Number of Laboratpries 
Reporting This Name For 

Cartridge 

69 
18 
16 

8 
7 
7 
6 
6 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
1 
l. 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

41 
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Table 11 

DIAMETER OF .38 SPECIAL PROJECTILE 

r·1easured Diameters of .38 Special 
Projectiles, In Inches 

Number of Laboratori~s 
neporting This Diameter 

0.313 
.345 
.346 
.349 
.35 
.350 
.351 
.352 
.353 
.354 
.355 
.356 
.357 
.358 
.359 
0361 
.375 

l\Veraqe = 0.354 

Standard 
Deviation = 0.006 

Total Laboratories 

1 
1 
1 
2 
3 
"3 
1 
6 

12 
10 

8 
10 

9 
3 
1 
1 
1 

Reporting = 73 

Table 12 

LAND WIDTHS OF .38 SPECIAL PROJECTILE 

l-leasured Land Widths of .38 
Special Projectiles, In Inches 

0.091 
.093 

... 094 
.095 
.096 
.097 
.098 
.099 
.100 
.101 
.102 
.103 
0104 
.105 
.108 
.109 
.110 
.114 
.115 

t·lwnber of Laboratories 
Reporting This ~\1idth 

1 
1 
1 
1 
2 
3 
2 
7 

10 
5 
7 
8 
2 
2 
1 
1 
1 
1 
1 . 

Average = 0.101 Tota1~Laboratories 

~.; S tandai-d 
Reporting = 57 

Devia,tion = 0.004 
68 
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Table 13 

GROOVE WIDTHS OF .38 SPECIAL PROJECTILE 

Measured Groove Widths of .38 special 
Projectiles,In Inches 

Number of Laboratories 
'Reporting This width 

0.100 
.102 
.104 
.107 
.108 
.109 
.110 
.111 
.112 
.113 
.114 
.115 
.116 
.117 
.120 
.121 
.122 

Average = 0.112 

Standard 
Deviation = 0.005 

~ota1 Laboratories 

2 
2 
1 
3 
1 
1 
3 
2 
3 
3 
4 
9 
3 
3 
1 
1 
1 

Reporting = 43 

Table 14 
DIM1ETER OF .380 AUTOMATIC PROJECTILE 

Heasurcd Dianetcrs of .380 
Automatic Projectiles, In Inches 

Humber of Laboratories 
Reportinq This Diameter 

Ave~age = 
Standard 

Deviation = 

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

0.356 .. 

0.003 

Total Laboratorier. 

1 
? 
5 
1 
2 
6 

13 
9 

10 
10 
,6 
1 
1 
~ 

Reporting == 68 
l! 
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Table 15 

LAND WIDTHS OF ~380 AUTO~mTIC PROJECTILE 

Mease;red Land widths of .380 
Automatic projectiles, In Inches 

Number of Laboratories 
Reporting This Width 

0.045 
.046 
.047 
.048 
.049 
.050 

·.051 
.052 
.053 
.055 
.056 
.059 
.061 , 

Average = 0.051 

Standard 
Deviation = 0.004 

Total Laboratories 

4 
4 
4 
6 
5 
8 
9 
6 
6 
2 
2 
2 
2 

Reporting = 60 

Table 16 

GROOVE WIDTH OF .380 AUTOMATIC PROJECTILE 

Heasured Groove ~Viclths of .380 
Automatic Projectiles, In Inches 

Average = 

0.123 
.124 
.125 
.126 
.127 
.128 
.129 
.130. 
.131 
.132 
.133 
.134 
.135 
.140 

0.129 'l'ota1 

Number of Laboratories 
Reporting This t"1idth 

Laboratories 

1 
1 
2 
1 
3 
4 
7 
6 
1 
2 
1 
1 
2 
1 

Reporting = 33 
Standard 

Deviation = 0.003 

70 



LAB COD~ A-

o CHECK HERE (AND RETUrtN) IF YOU DO NOT PERFORM 8LOOD ANALYSIS 

DATA SHEET 

PROFICIENCY TESTING PROGRAM 

TEST #3 

HUMAN BLOOD ANALYSIS 

DATE RECEIVED IN LAU ___ , 

DATE PROCESSED III LAa, ___ _ 

The sample is a human blood stdin, therefore we ask th3t you supply only the 
methodology you \'Iould use in dnsliering questions 1 and 2. It is not necessary to 
perform the actual t,ests. This applies to !!!!.eStiO.15 1 ~~. 

1. Indicate the methods you wo"ld normillly use to ascertain that the sample is p]ood. 

Nethod(s) : 

? Indicate the methods you 110uld I,lprmally use to ascertain that the blood is from 
human species. ' 

Method(s) : 

- 2 -

Examine according to your normal laboratory procedures and complete portion(s) I'lhich 
comply \lith your lab~t'atory policy. 

3. a. What is the ABO factor? _____ .-:. ________ _ 

4. 

b. Indicate method(s) used: 

OJ 
I 
o 
o 
o 
IT1 
>< 
~ 
"..,. 

:z 
I f your 1 abora tory has the capabll It i cs to' perform any tither group i n9 or su',- ~ 
grouping procedures (such as ''oN, Rh, orisoenzYfll2s, etc.) run any 0\" all of "..,. 
them and report your findings here. (Fot' each grouping or sullgrauping identifS!!!. 
please indicate the methods uS2d. Ii.ttach a~!lition~l sheets if ~cccss~ry.) 

Group: 

t1ethod( s 1: 

Group: 

Hethod(s~ : 



[) 

The human blood stain sample(Test Sample#3) was charactedzed by 
the manufacturer as follows: 

ABO factor~ group B 
Rh: Positi ve, 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 condiflion. 

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

Problems encountered were obtaining sufficient quantity of sample 
in this case requiring multiple finger sticks. The method of choice 
whid: ~'j~S employed in subsequent blood tests \Alas venipuncture. 

Samples were hand carried to the project staff for packaging and 
mailing with as little delay as possible to prevent deterioration 
of the sample. 
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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 th.at a s$mple is blood (Question 1). Note 
that laboratories were not requested to actually perform this analysis. 
Since many laboratories indicated more them one method, the total number is 
greater than the total number of laboratories reporting. 

Number of 
Laboratories Test Method 

1 A absorption elution 

BCo1or Tests 
110 1. benzidine 

1 2. benzylidine dimethy1aniline 
20 3. hematest (co~mercia1) 

2 4. Kastle-~~yer reagent 
14 5. 1eucoma1achite green 

4 6. 1umino1 spray (commercial) 
19 7. ortho-to1idine 
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 ~ gel diffusion precipitin reaction 

8 ~ macroscopic examination 

13 Q microscopic examination 

3 ~ precipitin tests 

1 ! spectrophotometric method 

1 J ultraviolet method 

1 K Wright-Giemse method 
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TABLE 18 

METHODS FOR DETERMINING THAT SAMPLE IS HUMAN BLOOD 

This table gives the numb~r of laboratories indicating their normal use 
of each test method for determining that a sample is human blood (Question 2). 
Note that laboratories were not requested to actually perform this analysis. 
S~"ce many la.boratories indicated more than one method, the total number 
is greater than the total number of laboratories reporting. 

Number 'of 
Laboratories 

1 

1 

34 

1 

136 

Test Method 

A agglutination test 

B an experimental technique using sensitized 
latex particles 

C electrophoretic tests 

D microscopic examination 

E precipitin tests (agar, gel, or liquid phase) 
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TABLE 19 

METHODS FOR DETERMINING ABO FACTOR OF HUMAN BLOOD 

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 

142 

20 

1 

1 

1 

1 

I 

77 

4 

Test Method 

A absorption elution 

B absorption inhibition 

C acacia method for isoagg1utinogens 

D , agglutinin absorption test of Weiner 

E extraction 

F extraction test tube method for isoagg1utinins 

G forward grouping , 

H Lattes crust test (direct method, reverse typing) 

I mixed agglutination method 

75 

., 
/1 



---------

l<' TABLE 20 

METHODS FOR DETERMINING ADDITIONAL BLOOD SUBGROUPS 

This table gives the number of laboratories indicating each method used 
for the determination of a4,ditional 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 

2 

4 

6 

2 

1 

24 

1 

20 

1 

23 

1 

1 

Test Method 

A electrophoresis test for AK 

~ electrophoresis test for EAP 

C starch gel electrophoresis test for EsD 

D electrophoresis test for Hb 

E cellulose acetate or membrane strip electrophoresis 
test for Hb 

F electrophoresis test for Hp 

G electrophoresis test for LDH 

H absorption elution test for MN 

I absorption inhibition test for MN 

J gel electrophoresis test for PGM 

K cellulose acetate or membrane strip electrophoresis 
test for PGM 

T.. a'~orption elution test for Rh 

M absorption inhibition test for Rh 

N Leister & Kirk test for Rheumatoid Arthritis Factor 

76 



FIGURE 10 '\. ,-..------______ ~ ___ .___"'""'c . .;i. _______ • 

o CHECK HERE (AHD RETURN) IF YUU 00 ~DT ?E~FORH GLASS EXAHIKATlON 

DATE RECEIVED IN LAB_~ __ _ 
DATE PROCE~SEU 1M LMI _____ _ 

~.wm 
~ROflCtEHCY TESTING PRGSAAI'. 

TEST '4 . 
GLAS~ EXAHIHATlOII 

Item A represents a glass ""'Ple taken frOll the Scene of • wrg1.ry. tte,. & 
represents a glass S8lDple taken from the trousers of a'suspect4 

1. " ... A couid hive COlllllO" orlglll with Item B'. 

0 ~ES 

0 NO 

0 lf1concluS'ty~ 

2. What info,.,..tion (quantitative .~~ qualitative) did you develop to arrl.e .t your 
conclusion in No. 11 ' 

.... _________ ....... ~._y.;_ ... ~--Il .. ,.~----,----,-------.------.l 
,... ___________ ,.~ . ....._...a.: ... ,., .• c_'.~ __________________ """"\ 

1. Method(s).nd f~.t"""nt(sll/lftd: 

OAT,~ SHtETS Jll)ST BE RECEIVEO AT THE FOUIiDATlOH OFFICE BY }~y 30, 1'175. 
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The glass samples (Test Sample #4}were characterized by the manufacturer 
as follows: 

COLOR 

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

FLUORESCENCE 

Type B glass has some tin dissolved into one of it:~ sur{aces and 
exposure to ultraviolet light will cause the glass to fluoresce. 
Type A glass does not contain tin. 

CO~1POSITION 

The composition of the 91 asses are as follows: 

DENSITY 

Si02 
Na20 
KiD 
CaO 
MgO 
A1 203 
S03 
Fe203 

Total 

Type A 

73.37% 
13.16 
0.24 
8.26 
3.61 
1.22 
0.'18 
0.112 

100. 15 

Typical nominal values for densities are as follows: 

REFRACTIVE INDEX 

Type A 

2.4860 glcc 
2.4862 
2.4821 
2.4876 
2.4859 
2.4852 

Type B 

2.4945 glcc 
2.4947 
2.4949 
2.494,9 
2.4944 
2.4952 

follows: 

Type B 

73.20% 
13.64 
0.03 
8.87 
3.95 
0.15 
0.25 
0.082 

100.16 

Typical refractive indices are as 
ND (Sodium Line) 
Refractive Index 

Type A 

ND (Sodium Line) 
Refractive Index 

Type B 
1. 5167 1. 5186 
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1 :j , 

", 

1. 5167 1. 5185 
1. 5158 1. 5186 
1. 5167 h5185 
1. 5h:i8 1. 5186 
1.5166 1. 5186 

The glass w{(s prepared for the project by the Pittsburgh Plate Glass 
Company. sheets were broken into pieces approximately 11i X 1" in 
sufficient quantities for all participating laboratories and forwarded 
to the project staff for packaging and mailing. 
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Table 21 

Refractive Index and.Density Differences: 

Laboratory 1 .-
Ave. of 3 pieces 

Laboratory 2 -

Laboratory 3 -
RI measured at 3 A's 

Sampler Supplier -
Ave. of 6 pieces 

Average of Results 
from 35 Labs 

Standard Deviation 
of these 35 results 

B minus A 

Differe'nces in 
RI.=fractive Index 

0.00261 

0.002 

0.0029/0.0028/0.0031 

0.00205 

0.00254 

0.0007 

80 

Differences in 
Density - g/ cm3 

0.01575 

0.006 

0.01430 

0.00930 

\ 
~ 
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Table 22 

Relative Frequencies of the Reported Method~ 

Refractive Index 90 

i Density 77 

Thickness 50 

U.V. Light 42 

Elemental Analysis 18 

Dispersion Curves 14 

Color 9 

Dispersion Staining 8 

X-Ray Fluorescence 8 

Physical Edge Match 4 
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., FIGURE 11 

AUTO PAINT EXAMINATION 
LAB CODE A-______ _ 

o CHECK HERE (AND RETURN) IF YOU 'DO NOT PERFORM AUTO PAINT EXAMINATWN 

DATE RECEIVED IN LAB. _____ _ 

DATE PROCESSED IN lA!l. _____ _ 
DATA SHEET 

PROFICIENCY TESTING PROGRAM 

TEST #5 
AUTO PAINT EXAMINATION 

Item A represents 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 Band C were taken from ~tO separate suspect vehicles. (Disregard metal base plate.) 

l. Item A could have common origin with: 

D B 

0 C 

0 Both 
.~ 

D Neither 

2. What information (quantitative and qualitative) did you develop to arrive at your 
conclusion in No. 11 

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

DAiA SHEETS MUST BE RECEIVED AT THE FOUNDATION OFFICE BY JUNE 20. 1975. 
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The auto paint samples (Test Sample #5) c;~n be characterized 
according to the sample manufacturer specifications as follows: 

Samplec; A, B, and C are the same color .- American Motors Sienna 
Orange (G6). All three samples have a tripl e 1 ayer sequence' 
of orange topcoat, medium gray primer and dark gray primer. 
Sampl es A and C are the same and were prepar;edusing 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 be~Jeen the topcoats of Sample B versus A and C, 
the~"efore Item A could have common origtn 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 
samples were actually prepared on was unrealistic and misleading. 
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Table 23 

Relative Frequencies o.f the Reported Methods 

INSTRm1ENTS OR 
METHODS USED 

NUMBER OF 
LABORATORIES --

1. Microscope 98 

2. Solubility tests 88 

3. Infrared analysis 51 

4. Emission spectroscopy 41 

5. Pyrolysis gas chromatography 40 
\ 

6. X-ray fluorescence 22 

7. Reference collection of autornotbre 
paint colors r i4 

.. .\ 

8. Ultraviolet spectrophotometry 14 

9. visual 11 

,10. X-ray diffraction 

11. Thin layer chroma.tography 

12. Density test 

13. Fluorescent studies 

14. Filters, wratten and dichroic 

15. pyrolysis IR 

16. Photographic color densitometer 

17. Microcrystal 

18. Spot plates 

19. Quantitative elemental analysis 

20. Reflectance spectrum 

21. None listed 

10 

3 

3 

:3 

1 

1 

:t 

1 

1 

1 

1 

1 

Since most laboratories indicated more than one method, the:· 
total number is great~r than the total number of labor'a't;ories 
reporting. 
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Table 24 

Ten Most Frequently Repor.ted Methods 

Number of Labs Number of Labs 
co Number of Labs Reporting They Reporting Use 0'1 

Total Reporting They Could Not Of This Nethod 
Number of Labs Could Distignguish Dis~inguish Item Without Reporting 
Reporting Use Item B f~om A and B from A and C Their Findings 

Hethod Of This Method C By This Hethod By T4is Method for The Method 

l. Microscope 98 19 54 25 

2. Solubility Tests 88 41 25 22 

3. Infrared Analysis 51 2 
" 37 12 
:',~i 

4. Emission Spectroscopy 41 18 
O:'ri-} "', :.r.r 

"" 14 9 

5. Pyrolysis Gas Chromatography 40 27 1 12 
, 

6. X-Ray Fluorescence 22 21 1 0 

7. Reference Collection of 
Automotive Paint Colors 14 1 11 2 

8. Ultraviolet Spectrophotometry 14 1 6 7 

9. Visual 11 3 6 2 

10. X-Ray Diffraction 10 1 7 2 



__________________ ffl~~ ________ ........ __________ ~------~--------

Table 26 

Most Frequently Reported Solvents 

Number of Labs Number of Labs 
Number of Labs Reporting They Reporting Use 

Total Reporting They Could Not Of This Solvent 
Number of Labs Could Distinguish Distinguish Item Without Reporting 
Reporting Use Item B from A and B from A and C Their Findings 
Of This Solvent C Using This Solvent Usiug This Solvent For This Solvent 

l. Acetone 48 1 33 14 

2. Sulfuric acid 47 34 6 7 

3. Chloroform 34 1 25 8 

4. Hydrochloric acid 23 3 12 8 

5. Ethyl acetate 17 0 14 3 

6 . Sodium hydroxide 14 0 8 6 
• 

7. Nitric acid 15 7 3 5 

8. Diphenylamine 14 5 3 6 

9. Benzene 9 0 8 2 

10. Methyle!le chloride 
.".p 

8 0 6 2 

11. :Methanol 5 0 4 1 

i 
12. '~:methy1formamine 6 1 4 1 
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FIGURE 12 
DRUG EXAMINATION 

LAB CODE A-----

r==J CHECK HERE (AND RETURN) IF YOU DO NOT PERFORM DRUG ANALYSIS 

DATE RECEIVED IN LAB ___ _ 

DATE PROCESSED IN LAB 

DATA SHEET -----
PRQFICIENCY TESTING PROGRAM 

TEST #6 

DRUG ANALYSIS 

----

1. The enclosed substance was a street buy. The agent needs all the 
qualitative and quantitative' information you can 'give him. 

2. Indicate method{s) used: 
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The manufacturer has characterized test sample # 6 as a blend with a nominal 
value of 3% heroin, 3% cocaine, 3% procaine an'd 91% lactose. 
Results submitted by two referee laboratories have an average value of 2.7% 
heroin, 2.6% cocaine and 3.1% procaine. 

The intent of the second drug sample was to provide the laboratories with a 
combinati,on of "hard" drugs that are commonly encountered, specifically 
heroin and cOG'aine. The dillJents chosen were cornmon types, procaine and iac
tose. The substances were obtained from DEA and mixed in a small mechanical 
mi xer to ens ure homogenei ty . 

The mixed sample was then forwarded to the pi"oject staff for packaging 
and distribution. 

90 
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Table 26 

Frequency of Substances Reported 

Heroin 
Procaine. 
Cocaine 
Lactose 
Reducing sugar 
Monoacetylmorphine 
Starch, carbohydrate 
Acetylcodeine 
Morphine 
Chlorine 
Quinine 
Methapyrilene 

number of laborato~ie$ 
r~porting this substance 

177 
no 
126 

59 
31 
12 

4 
3 
2 
2 
1 
1 

% oftatal labs 
(total lit 179)* 

98.9 
72.6 
70.4 
33.0 
H.3 
6.7 
2.2 
1.7 
1.1 
1.1 

.6 

.6 

Since most laboratories indicated more than one substance, the total 
number is greater than the total number of laboratories repo~ting. 

* Late responses (2) not tabulated. 
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Ta.blc 27 

Frequency of Methods Used in Determining Substance 

1. Color Tests 
2. Thin Layer Chromatography 
3. Gas Chromatography 
4. UV Spectrometry 
5. Microcrystalline Tests 
6. IR Spectrometry 
7. Gas Chromatography/Hass Spectrometry 
8. Extraction 
9. Column Chromatography 

10. Melting Point Test 
11. Precipitation 
12. Nakamura's Procedure 
13. X-ray Diffraction 
14. Delor Test 
15 .. Fluorescence Exam 

number of laboratories 
reporting use of this 
method 

154 
120 
118 
118 

96 
66 
29 
26 
17 

I) 

4 
3 
2 

16. General screen for acid and neutral drug 

2 
2 
2 
1 
1 
1 
1 
1 
1 

17. ,\5 hing 
18. Tollens Test 
19. Arthur and Smith test for Cl-
20. X-ray fluorescence 
21. Paper Chromatography 
22. Alpha-napthol test for carbohydrates 

23. No methods indicated 3 

% of total labs 
(total = 179)* 

86.0 
67.0 
65.9 
65.9 
53.6 
36.9 
16.2 
14.5 
9.5 
3.4 
2.2 
1.7 
1.1 
1.1 
1.1 
1.1 

.6 

.6 

.6 

.6 

.6 

.6 

1.7 

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

* Late r€f~~ons~s (2) not tabulated. 
~ ~: 
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Table 28 

Freguenc;¥: of Color Tests Used in Determinin~ Substance 
number of laboratories 

1- Color Tests rep.:>rting use of this % of specifying labs 

a. 
b. 
c. 
d. 
e. 
f. 
g. 
h. 
i. 
j. 
k. 
1. 
m. 
n. 
o. 
p. 
q. 
r. 
s. 
t. 
u. 
v. 
w. 
x. 
y. 
z. 

aa. 
bb. 
cc. 
dd. 
ee. 
ff. 
gg. 
hh. 
i1. 
jj. 
kk. 
11. 
nun. 

test 
Marquis 
Cobaltus Thiocyanate 
Mecke 
Froehde 
Dil1e-Koppanyi 
Sanchez 
Nitric Ivdd 4)0. 

Van Urk '. 

Ferric ChlorIde 
Mayers 
Feh1ings reagent 
Nandelins 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 Perrnanganate 
Picric acid 
Roberts test 
Parri test 
Potassium Hydroxide 
Glycerol Cobalt 
Chen's test 
Starch test 
Barium Chloride 

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

102 laboratories did specify color testes) used. 

102 
71 
61 
57 
35 
33 >" 

27 
," 

19 
11 

8 
7 
7 
5 
5 
4 
3 
3 
3 
:3 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Since most laboratories indicated more than -one co.1ortest, the 
total number is greater than the total number of laboratories 
reporting. 

93 

(total = 1022 
100.0 

69.6 
59.8 
55.9 

'34.3 
32.4 
26.5 
18.6 
10.8 

7.8 
6.9 
6.9 
4.9 
4.9 
3.9 
2.9 
2.9 
2.9 
2.9 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 



Table 29 

Frequency of Micr~crystalline Tests Used in Determining Substance 

5. 

number of laboratories 
,reporting use of this % of specifying 

Microcrystalline Tests test (total = 64) 

a. 
b. 
c. 
d. 
e. 
f. 
g. 
h. 
i. 
j. 
k. 
1. 

Mercuric Iodide 43 
Mercuric Chloride 13 
Gold Chloride 13 
Platinum Chloride 12 
Wagners test 10 
Gold Bromide 6 
So4ium Acetate 4 
Acetic Acid 3 
Lead Iodide 1 
Potassium Acetate I 
Platinum Bromide 1 
Sodium Chloride 1 

96 laboratories reported using microcrystalline testes). 
32 (or 33.3%) did not specify which microcrystalline testes). 
64 did specify which microcrystalline testes) 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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67.2 
20.3 
20.3 
18.8 
15.6 

9.4 
6.3 
4.7 
1.6 
1.6 
1.6 
1.6 

labs 
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Table 30 
Frequency of Methods Used in Determining Substance 
for Laboratories that Identified Heroin and Cocaine 

1. Color Tests 
2. Thin Layer Chromatography 
3. Gat Chromatography 
4. UV Spectrometry 
5. Microcrystalline Tests 
6. IR Spectrometry 
7. Gas Chromatography/Mass Spectrometry 
8. Extraction 
9. Column Chromatography 

Table 31 

number of laboratories 
reporting use of this 

method 

104 
93 

101 
82. 
55 
46 
2.6 
22 
l3 

Frequency of Methods Used in Determining Substance 
for Laboratories That Identified Heroin Only 

1. Color Tests 
2. Thin Layer Chromatography 
3. Gas Chromatography 
4. UV Spectrometry 
5. Microcrystalline Tests 
6. IR Spectrometry 
7. Gas Chromatography/Mass Spectrometry 
8. Extraction 
9. Column ChromatographY 

95 

number of laboratories 
reporting use of this 

method 

48 
27 
18 
35 
33 
18 

1 
3 
4 

% of total labs 
(total = 125) 

83.2 
74.4 
80.8 
65.6 
1"+4.0 
36.8 
20.8 
17.6 
10.4 

% of total labs 
(tobd =52) 

---.\------,--

9.2. 3c~,. 
51.9 \\ 
34.6 
67.3 
63.5 
34.6 
1.9 
5.8 
7.7 



FIGURE 13 
FIREARMS EXAMINATION 

DATE PROCESSED IN LAB 

DATA SHEET 

PROFICIENCY TESTING PROGRA~l 
TEST NO. 7 

FIREARMS EXANINATION ; 

------

Examine :according to your normal laboratory procedures and complete portion(s) bel 0'.'1 
\'Ihi ch compli es wi th your 1 aboratory pol icy. 

SCENARIO: Two homicides have occurred, approximately ten days apart. At the 
scene of homicide #1 there were recovered one projectile and one 
cartridge case. At the scene of homicide #2 there were recovered 
two projectiles and one cartridge case. 

(All 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 

a. Which, if any, of th.e three projectiles were fired from the same gun? 

o None 

c=J Projectiles fired from same gun 
(List letters) 

o Inconcl usi ve 
Explanation of inconclusive answer: . 

. b. H~re the two cartridge cases fi!"ed in tile same gun? 

DYes 

o No 

o Inconclusive 

2. ADDITIONAL COMMENTS 
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rhe fiY'earms sampl es (test sampl e #7) can be character; zed according 
to the: samp1e manufacturer as follows: 

IICrime Scene 111 

The copper-j,acketed bullet (marked on the base with 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 fired from a Colt .32 
Auto pistol, Serial # 214325. A total of 352 rounds was 
fi red i,n groups of 16. 

The cartridge case (marked on the side with anyone 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 (mnrked on the base with any. 
one of the following letters assigned on the basis of 
random selection: A,. H, 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 111; 
the Colt =32 Auto pistol, Serial #214325. 

The other -copper-jacketed bullet (marked on the base with any 
one of the following letter-s assigned on the basis of random 
selection: I, M, N, X, Z) was fired from a second CoTt .32 
Auto pistol, Serial #521524. 

The cartridge case (marked on the side with a~y one of 
the fo11o'.'ling numbers assigned on th~ basis of random 
selection: 2, 3, 4) was also fired in the same Colt .32 
Auto pistol, Serial #521524. 

This test was designed to measure the proficiency of laboratories in 
the comparison of individual characteristics of fired bullets and 
cartridge cases with highly individual markings. 

Bullets and cartridge cases were assembled into test samples that 
were made up from within the same firing batch. Sixteen to twenty
four bullets fired consecutively was a batch .. lO order to 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 last batch. 
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FIGURE 14 

BLOOD EXAMINATION LAB CODE A-
--~----

o CHECK HERE (AND RETURN) IF YOU DO NOT PERFORM BLOOD ANALYSIS 

DATE RECEIVED IN LAB ------
DATE PROCESSED IN LAB 

DATA SHEET 

PROFICIENCY TESTING PROGRAM 

TEST f/8 

BLOOD ANALYSIS 

------

Please examine samples according to your normal laboratory procedures and complete pcrtion(s) 
which comply with your laboratory policy. The checklists are intended as a convenience 
in. £illing out the report; they are not intended to suggest any specific test or battery 
of tests. Please add any additional infor.mation you consider pertinent to your response. 

1. Have the,,'stai.nl;',been confirmed as blood? 

Item A Item B l1ethods Used: 

Yes 0 0 
No 0 0 
Inconclusive [} 0 

[] Color test (Specify) 
.~----------------[] Crystal test (Specify) --------------------o Macroscopic 

o HicroscopiC: 
o Precipitin 
o Other (Specify) __________ . ______ ~ ________ ___ 

Comments: _________________________________________________________________ ~---

2. Have the stains been confirmed as human blood? 

Item A Item B Methods Used: 

Yes 0 .0 o Eiectrophoresis 

No 0 0 o Precipitin 
o Other (S1:1ecify) 

Inconclusive 0 0 \,', 
<l 

(' ~< " 

CJ)mments: ___________________ ------------------~---------------~----~---------



3. Could Item A and Item B have originated from the same source? " ) 

I-' 
o 
o 

DYes o No o Inconclusive 

4. \fnat informat:j,.on did you develop to arrive at your conclusion in Question 3? (Attach additional sheets if 
necessary.) The table is provided for your convenience. It is not intended to suggest any particular 
test or battery of tests. 

Grouping 

ABO 

AK (adenylate kinase) 

'Amylase 

EAF (erythrocyte acid phospha.tase) 

EsD (esterase D) 

Hb (hemoglobin) 

Hp (ha?toglobin) 

LDH (lactic dehydrogenase) 

!>IN 

PGN (phosphoglucomutase) 

Rh 

Rheumatoid Arthritis'factor 
" 

S , 

Other (Specify) 

Item A 
T :vne 

Item B 
T lYRe 

T 

.-

I 
I 

I 

Hethods Used: 

, 

-

" :~' 

d , 
" 
" 

\" 
" 

-
if 

, 

DATA·SHEETS HUST BE RECE'I:VED 1N THE FOU~'DATJ;ON OFFICE BY SEPTEMBER 5, 1975. 
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The blood samples (Test Sample #8) can be characterized according 
to the sample manufacturer as follows:' 

A 
'B 
n 
C 
E 
c 
e 
r~ 
N 
S 
s 
Kell 
Duffy 
Kidd 
ADA 
AK 
G-6PD 
Gm (a) 
Grn (x) 
Gm (f i) 
Gm (b ) 
Inv 1 
EAP 
PGN 
H 
E~D 
Gc 
Amylase2 

ITEM A 
(Yellow Cloth) 

= (Type 0) 
+ 
+ 
-
+ 
+ 
-
+ 
+ 
+ 
-
-
-

1-1 
1 -1 

. A-A 
+ 
-
+ 
+ 
-

AB 
2-1 
2-1 
1-1 
2-1 
B 

101 

ITEI~ B 
(B1 ue-\~hi te Cloth) 

= (Type 0) 

+ 
-
+ 
+ 
+ 
+ 
-
+ 
+ 
- _. -
- . - -1-1 

1-1 
A.-A 
+ 
+ 
+ -------+ . _ .. --
+ 

AA 
2-1 --1-1 : 

1-1 
2-1 (. 

A 



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 ihdividual 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 fol"owing 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 cloth had apparently been sub
jected to some tyoe u~ 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 
thi s experiment were attempted in the future, it woul d 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 1: Have the stains been confirmed as blood? 

a. 

b. 

c. 

d. 

e. 

f. 
g. 

h. 

i. 

Instruments or Number of %of reporting lfiDS 
Methoqs Used Laboratories (total = lIS) 

, . ..:..---

Benzidine 83 72.2 

Phenolphthalin (Kastle-Merer 
reagent 33 28~7 

Ortho-tolidine 15 13.0 

Hematest (commercial) 14 14. 2 

Leucomalachite green 5 4.3 

Spectrophotometer 1 .S 
Luminol spray (cormnercial) 1 .9 

Benzylidine Dimethylaniline 1 . 9 

Miscellaneous 1 .9 

Table 33 

Relative Frequencies of Reported Crystal 

Tests for Question'l 

Instruments or 
Methods Used 

Number of 
Laboratories 

% of reporting labs 
(total;:: 43) 

a. Takayama 41 

6 

95.3 

14.0 b. Teichmann 

Since many laboratories in4icated use of more than one 
method, the total number H~ greater than the total number 
of laboratories reporting. 



Table 34 

Frequencies of the Reported Methods for Question 1 

Question 1: Have the stains been confirmed as blood? 

1-

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

1.0. 

Instruments or Number of % of total labs 
Methods Used Laboratories (total=128 )* 

Color tests 115 89.8 

Crystal tests 43 33.6 

Macroscopic 23 18.0 

Precipitin 19 14.8 

Microscopic 17 13.3 

Electrophoresis 2 1.6 

Gel diffusion 2 1.6 

Suds when 'wet 1 . 8 

Hematoporphyrin Fluorescence 1 .8 

Spectrophotometric Method 1 .8 

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

* Late responses (4) not tabulated. 

104. 



- -- ------;-.:-

Table 35 

Frequencies of. the Reported Methods for Question 2 

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

Instrumen"ts or 
Methods UEled 

Number of 
Laboratories 

% of total labs 
(total = l28) * 

·1. Precipitin 

2. Electrophoretic tests 

3. Abso+ption elution 

4. Immunoelectrophoresis 

115 

26 

19 

2 

89.8 

20~3 

14.8 

1.6 

Since many laboratories reported use of more than one 
me~hod, the total number is greater than the total number 
of laboratories reporting. 

Table 36 

Frequencies of Responses to Question 3 

Question 3: Could Item A Number % of total 
and Item B have originated of 

labs 

from the same source? Laboratories (total = 128)* 

Yes 49 38.3 

No 49 38.3 

Inconclusive 26 20.3 

No Response 4 3.1 

." Lute responses (4) not tabulated. 
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Table 37 

Number of Grouping Methods Used for Each Response to Question 3 

Response to Number of Methods Used 
Question 3 1 2 3 4 5. 6 7 8 

No 6 9 14 1() 4 3 1 1 

Yes 35 7 2 4 a 1 0 a 

INCONCLUSIVE 18 3 1 2 0 () 0 a 

Table 38 

Frequencies of Use of Grouping Methods for Question 3 

Grou2ing: Method Used Res120nse to Question 3 
NO YES INCONCLUSIVE • 

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 5 2 1 

AK 6 1 0 
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Table 39 

Frequencies of Grouping Tests Reported for Ques'tion 4 

~ Number of % of total labs 
Grouping Laboratories (tot,3.l = 128)* 

ABO 123 96.1 

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 

PCE 2 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. 

* Late responses (4) not tabulated. 
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Table 40 
" 

Results for the Most 
, 

Frequently .,¥eported Grouping Tests 

Grouping Response Item A Item B 

ABO Type 0 113 109 
Inconclusive 4 8 
No Response 4 4 

B,C 1 1 
I 1 1 

EAP A (or AA) 1 27 
B 3 1 

AB (or SA) 22 0 
Inconclusive 4 3 
D.ifferent 2 1 
No Response 1 1 

PGM 1 (or 1-1) 1 2 
2 (or 2-2) 1 0 

2-1 (or 1-2) 27 . 26 

Probably 2-1 1 2 
Diffuse bands 1 1 
Inconclusive 2 2 

MN M (or M+) 0 22 
M- (or not M) 2 0 
M..\1. (or MN- ,M+N-) 1 3 
MN 2 3 

N (or N+) 21 1 
NN 2 0 

No agglutination 1 0 
Inconclusive 1 1 

lib A (or M.,A/A, 
Al, Normal Adult) 13 13 

S 1 1 
Inconclusive 1 1 

EsD 1-1 2 3 
1-2 1 1 
Same 1 1 

Not detected 1 1 
Inconclusive 3 2 

AK ·1 (or 1-1) 6 6 
2 (or 2-1) 1 1 
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FIGURE 15 
GLASS EX.n.MINATION LAB CODE A -

---~---o CHECK ~ERE(AND RETURN) IF YOU DO NOT PER,FORM GLASS EXAMINATION 

DATA SHEET 
PROFICIENCY TESTING PROGRAM 

TEST #9 
GLASS EXAMINATION 

DATE. RECEIVED IN LAB . ___ _ 
DATE PROCESSED IN LAB ___ _ 

Item A and B represent glass samples removed from the clothing of two hit and rUI' 
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 0 0 
No 0 0 
Inconciusive 0 0 

2. ~~hat information (qualitative and quantitative) did ,you d,evelop to arrive at 
your conel usions in Quest; on 11 (Please check all appropri ate boxes and prov; de 
values where applicable.) 

Item Item Item 
A B C 

ii. Color 

b. Density 
-~ 

t. Dispersion Curves 

d. Elemental Analysis 
--

e. Phys.i ca1 Match 

f. 'Refractive Index 

9· Th; ckness 

h. U.V. Light -! .. ' 

i. X-NY Fluorescence 
~. ,: 

J. Othf~r (Specify} 
• 
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3. Please specify the methods and/or instructions which \'Iere used for those 
methods checked in Quest'ion 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: 

Nethod: 

DATA SHEETS NUST BE RECEIVED AT THE FOUNDATION 
OFFI CE BY vCTOBER 6, 1975 
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The glass samples (test sample #9) were all prepared from a single 
headlight lens (Corning) with a refractive index of 1.47777. When 
pieces from different locations on the lens were measured, the re
fractive index differed by no more than 4. in the 5th decimal place. 
Therefore, samples A, B, and C are the same. 

The unlikelihood of breaking a single headlight lens into a sufficient 
number of pieces for distribution to all participants caused the manu
facturer to s/)w the lens. This created some problems as far as realism 
was concerned, however,it did ensure that all the laboratories received 
equal quantities to analyze. 

Sqmp1es were mixed following cutting to randomize the distribution and 
minimize the possibility of adjacent pieces being sent to anyone 
1 aboratory. ' 
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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 l? 

Method 

Color 
D.V. Light 
Density 
Refractive Inde~ 
Thickness 
Physical Match 
Elemental Analysis 
Dispersion Curves 
X-Ray Fluorescence 
Microscopic Examination 
bifferential I.R. 
Emission Spectroscopy 
Visual Inspection 
Polarized 'Light 
Dispersion Staining 
SEM/EDX 
Opacity 

Number of Laboratories 
Reporting Use of 

This Method --------'-'--,-----
95 
95 
92 
91 
60 
53 
44 
37 
16 

Isotropic & Conchoidal Fracture 
Scratch 

4 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 

DTA 
Trace 
Hardness 

112 

% of Total Lab. 
(Total = 112) 

84.8 
84.8 
82.1 
81.3 
53.6 
47.3 
39.3 
33.0 
14.3 
3.6 
1.8 
1.8 
1.8 
1.8 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9' 
0.9 



Table 42 

Sununary of Responses for Question 2 

Question 2: What information did you develop to arrive at your 
conclusions i~ QUestion I? 

Method 

Color 

u.v. Light 

Density 

Response 
. Number of Labs 

Reporting this Response 

Items A, B, C, clear 
and/or colorless 
Items A, B, C, same 
Similar 
Opaque 
Not signi.ficant 
Qualitative 

No fluorescence 
Same 
Slight orange 
Yellow/pink color 
All fluorescence in long wave UV 
Slight fluorescence 
Short UV fluorescenGe 
Light yellow fluorescence 
A fluorescence orange 
B fluorescence blue-white 
C fluorescence l:j.ght orange 
Unable to exclude 
Short wave green fluorescence 
Qualitative 
Blue-purple 

Same or similar 
Band C same 
A and B same 
C greater than A and B 
A and C same 
B greater than A and C 
C less than B 
A different 
B much less than c, Cless.,than 
or equal to A 
2.244 
2.255 
2.25 
2.258 
2.2472 
2.20 - 2.33 
2.1 g/cc 
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33 

18 
2 
1 
1 
1 

29 
17 

2 
1 
1 
1 
1 
I" 
1 
1 
1 
1 
1 
1 
1 

43 
3 
2 
2 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 

" 



Method 

Densi~y (con'd) 

Thickness 

Physical Match 

Elemental Analysis 

'1 

Table 42 (continued) 

Number of Labs 
Response Reporting this Response 

2.230 + .010 1 
2.2614- 1 
2.24 1 
2.334 glml 1 
.1995 - .42631 1 
B greater than 2:25 1 
A, 2.255 1 
B, 2.254 1 
C, 2.253 1 
A, 1. 2581 1 
B, C, 1.2585 1 

Different 21 
Same or similar 6 
Inconclusive 5 
Irregular surfaces 5 
No parallel edges 2 
N/A 2 
Band C same 2 
Negative 1 
A thicker than Band C 1 
Difference noted but no 
significance attached 1 
Varies .1 
Aano B thicker than C 1 
Unable to exclude 1 
Unequal surfaces 1 
A different, Band C same 1 
Not recorded 1 
No measureable side 1 

Does not match 39 
Same 2 
Not possible 2 
2 parallel 1 

Same or similar 
Band C same 
B has more A1 
A and C same 
A, B contain Cu, C does not 
A contains Cd 
B contains P, A and C do not 
A contains A1 
Band C contain trace of Ni 
A and C different 
A contains more Ni 
A contains Ni, Band C do not 
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17 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 



II 
\\ 
II 

I! 

0--------- -------

Table 42 (continued) 

~ethod Response 
Number of !,t;lbs 

Reporting this' Response 

Elements reported: main: Si 

Dispersion Curves 

other: 

B 
Na 
As 
Li 
Al 
Cu 
Ca 
Fe 
Mg 
Mn 
Zr 
Ma 
Ni 
Ti 
Zn 
Manganese 
Tantalum 

Qualitatively indistinguishable o~ 
same 
Questionable 
A and C same, but not B 

8 
7 
7 
6 
2 
7 
2 
7 
6 
7 
4 
3 
I 
I 
3 
I 
I 
I 

4 
I 
I 

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 3IoC-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 
Band C same, A different 

Refractive Index (rounded to three decimal places) 
Specific values reported for Nd (Sodium Line) 

Item A 
1. 475 
1. 476 
1.477 
1. 478 
1. 479 
1. 480 
1. 484 
1. 487 

Mean = 1. 478 

Frequency 
1 
4 

19 
22 

6 
1 
1 
1 

Standard deviation = .0018 115 

7 
1 
1 
1 



Tab1e42 (continued) 

Refractive Index (continued) 

Item B 

1. 475 
1. 476 
1.477 
1. 478 
1. 479 
1. 480 
1. 484 
1. 487 

Frequency 

1 

Mean = 1. 478 
Standard deviation = .0018 

4 
18 
21 

8 
1 
1 
1 

Item C 

1. 474 
1. 476 
1.477 
1. 478 
1. 479 
1. 480 
1. 484 
1. 487 

Frequency 

Mean = 1. 478 
Standard deviation = .0018 

1 
·4 
16 
23 

8 
1 
1 
1 

other responses (statistical outliers excluded from above calculations) 
reported: 

I tern A Item B 'Item C 

1.655 1.655 
1.571 1.571 

57.7 57.7 
Other qualitative responses reported: 

Same 
Different 
Comparative basis only 
Very close 
Specific refractive index 

not determined 
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1. 571 
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2 
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FIGURE 16 LAS CODE A ------PAINT EXAMINATION o CHE~K HERE (AND RETURN) IF YOU) DO NOT PERFORM PAINT EXAMINATION 

DATA SHEET 
PROFICIENCY TESTING PROGRAM 

TEST #lOA 
PAINT EXAMINATION 

DATE RECEIVED IN LAB ----
DATE PROCESS:ED HI LAB 

Item B represents a paint s(lJnple removed from the door jamb of a burglarized bulo/ding. Items 
A and C .represent samples found on the clothing of two different suspects. 

1. Could Items A or C have common origin with B1 

YES 

NO 

INCONCLUS I VE 

o 
o 
o 

o 
o 
o 

2. What infonnation (qualitative-and quantitative) did you deve10p to arrive at your conclusions in 
Question l? 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 ~Iere run. Jndi\.._.e 
with an asterisk (*) the point \~here a conclusion was reached, even though subsequent tests 
were perfonned for confirmatory purposes. 

Sequence of 
Testing 

. --.-

DErISITY STUDIES 

EIUSSION SPECTROSCOPY 
(Specify Elements Identified) 

FLUORESCENT STUDIES . -

INFRARED ANALYSIS 

MACROSCOPIC EXAMIrlATION 

MICROSCOPIC EXAMINATION 

PYROLYSIS G~C 

SOLUBILITY TESTS (Specify 
Solvents Used) 

nlw LAYER CHROMATOGRAPHY 

UV SPECTROPHOTOMETRY 

X~RAY ti:i:r:~:\"CTION 

X~RAY FLUORE~CENCE 
(Count Ratio) 

OTHER (SPECIFy) 

ITEN A !TEN B ITEH C 

~------~---+----------~-+---------- -
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3. Please specify the information developed with each of the methods 
and instruments checked in Question 2. (Example: Solubility tests 
using HeT, H2S04 , Acetone and HNO g). Please provide specific and 
complete responses. Attach additional sheets if necessary. 

Nethod: 

Method: 

Method: 

4. Additional Comments: 

DATA SHEETS NUST BE RECEIVED AT THE 
FOUNDATION OFFICE BY NOVEt1BER 26. 1975 
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The paint samples (test sample #lOA) have been characterized by the 
manufacturer as fo 11 O\'IS : 

The paints wene drawn at six mils wet film on glass to yield 
approximately 120 square inches for each sample. The three samples 
consist of the following: 

Ti02 

ZnO 

Content 

Solids Soya Alkyd 

Solids Acrylic Alkyd 

A 

3.0 1,J,.l,.. 
11.1;). 

3.6 1 bs·. 

Sample 
B 

3.0 1bs. 

3.6 1bs. 

All have tra~es of Iron~ Zinc, Lead and Cobalt. 

C 

2.0 lbs. 

1.0 1 bs. 

3.6 1bs. 

Therefore, samples A, B, and C could not have common or.igin with 
each other. 

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

Pai nts wel"e drawn down on gl ass and scraped wi th teflon coated razor 
blades when dry. 

Problems were encountered in the formulation of the paints when the 
manufacturer was forced to use a different can of Ti02 during the 
run. This. caused differences in tht~ 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 packagi~g problem was encountered with this sample (described in 
the Methods chapter) which necessitated the cancellation of Test #10 
and the sUbstitution of Test # lOA (identical materials.) 

119 



Table 43 

Frequencies of the Reported Methods 

Instruments or 
Methods Used 

MicrQscopic Examination 
Solubility Tests 
Macroscopic Examination 
Pyrolysis G-C 
Infrared Analysis 
Fluorescenl:. Studies 
Emission Spectroscopy 
X-ray Fluorescence 
Density Studies 
X-ray Diffraction 
UV Spectrophotometry 
G-C Solid Sampler 
ATR 
Color-Marquis 
Pyrolysis Infrared 
Atomic Absorption 
Spot Test 
Spectral Reflectance 

* Late responses (l} not tabulated. 

Number of 
Laboratories , 

120 

104 
100 

94 
57 
56 
43 
39 
26 

8 
7 
4 
2 
1 
1 
1 
1 
1 
1 

Percent of 
total labs 
Ctotal=llOJ* 

94.5% 
90.9% 
85.5% 
51. 8% 
50.9% 
39.1% 
35.5% 
23.6% 

7.3% 
6.4% 
3.6% 
1. 8% 

.9% 

.9% 

.9% 

.9% 

.9% 

.9% 



Table 44 

Comparison of Item A and Item B 
by the Eight Most Frequently Reported Methods 

Method 

Microscopic Exam 

Solubility Tests 

Macroscopic Exam 

Pyrolysis G-C 

Infrared Analysis 

Fluorescent Studies 

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

92 

92 

80 

53 

48 

39 

Emission Spectroscopy 35 

x-ray Fluorescence 20 

Table 45 

Number of 
Labs Reporting 
They Could 
Different.iate 
Item A and Item 
B by This Method. 

17 (18.;5%) 

43 (46.7%) 

5 ( 6.3%) 

50 (94.3%) 

20 (41.7%) 

2 ( 5.1%} 

7 (20.0%) 

4 (20.0%) 

Comparison of Item B and Item C 
by the Eight Most Frequently Reported Methods 

Method 

Microscopic Exam 

Solubility Test 

Macroscopic Exam 

Pyrolysis G-C 

Infrared Analysis 

Fluo~escent Studies 

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

92 

90 

80 

51 

47 

39 

Emission Spectroscopy 37 

X-ray Fluorescence 21 

Number of 
Labs Reporting 
They C:::mld 
Differentiate 
Item B and Item 
C by Titis Jvlethod. 

11 (12.0%) 

28 (31.1% ) 

1 ( 1. 3%) 

14 (27.5%) 

3 ( 6.4%) 

20 (51.3%) 

26 (70.3%) 

·18 (85.7%) 

Number of Labs 
Reporting They 
Could Not 
Differentiate 
Item A and Item B 
by This Method. 

75 

49 

75 

3 

28 

37 

28 

16 

Number of Labs 
Reporting Tbey 
Could Not 
Differentiate 
Item B and Item C 
by This Method. 

81 

62 

79 

37 

44 

19 

11 

3 



• FIGURE 17 
SOIL EXAMINATION 

LAB CODE B- ___ _ 

o 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 sampl e from a burgl ary scene. Items Band C represent 
samples of soil removed from the shoes of two different suspects. 

1. Could Items B or C have a comrnon origin with Ite'ii1· A? 

Yes 
No 

Inconclusive 

Item B 

o 
o 
o 

Item C 

o 
o 
[] 

2. Vlhat information (qual itative and quantitative) did you develop tU~!.lrrive at \ 
your conclusions in Question 1? Please' check all appropriate boxes:'~I}{provide 
values It/here applicable. ',"' 
In the left hand tolumn indicate the sequence (1,2,3, etc.) in which" the test~' 
were run. Indicate with an asterisk (*) th~ point where a conclusion was 
reached, eyen though subsequent tests were performed for ,confirmatory purposes. 
If elemental anci/or mineral composition is determined. indicate the elements 
andj;:;r minel'als identified. 

Sequence of 
Testing 

Color 

Density Studies 

Microscopic EXDmination 

Emission Sp:.~ctl'O$copy 

X-Ray Diffraction 

X-Ruy Spectroscopy 

Other (Specify). ___ _ 
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:;. 

II 
(( 

3.. Please provide the results obtained \,/ith 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: 

~jethod: 

Method: 

4. Additiongl Comments 

DATA SHEETSIMUST BE RECEIVED AT THE FOUNDATION OFFICE BY JANUARY 2. 1976 
" 
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The soil samples (test samples #11) have be'en characterized by 
the manufacturer as fonows: 

Sample A 

Sample B~ 
Sample Cj same 

- Hanford Sandy wam, Fresno, California 

. - Columbia Sandy Loam; Patter'son, Cal ifo.rnia 

Samples A, B, and C key in the Munsell Soil Color Chart as: 

10 YR/5/3 (dry) 

10 YRi3i3 (wet) 

A may be distinguished from Band C by density gradient and elemental 
analysis. Therefore, A does not have common origin with B or C. 

The principal problem in supplying:the 'soil sa'mpies' was ftnding:two 
soils with the same texture and color, but from widely differing 
geographical locatiohs. The Hilgard Collection in the D~partment 
of Soils and Plant Nutrition at the University of California, 
Berke ley, was, the source of both samp les. Over a thousand soi 1 s 
were considered before a final selection was made. Finding two 
soils of virtually the same color is a,.difficult task. 

Upon selection ot the two soil~, each was screened through an 30-mesh 
-~ove and mixed thoroughly on a mechanical shaker to ensure homo-

eity of the indiv'jdual samples distributed to the participating 
luJoratories. Approximately 500 grams of each soii 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 

Quest; on 2: What. informati on di d you develop to arrive at 
your conclusions? 

Number of Labs 
Reporting Use of 

Method this Method 

Color 88 
Microscopic Examination 80 
Density Studies 60 
Emission Spectroscopy 35 
X~ray Spectroscopy 17 
X-ray Diffraction 11 
pH Tests 10 
Microschemical Tests 9 
UV-Fluorescence 6 
Optical Mineralogical Analysis 6 
Particle Size 5 
Ignition Loss 3 
Magnetic Components 3 
Infrared Absorption 2 
UV~Visual Spectroscopy 2 
Turbidometry 2 
Colloidal Suspension 2 
Water Emulsion 1 
Differential The.rmal Analysis 1 
Energy Dispersive Analysis 1 
X-ray Light Mineral 1 
Organic Composition 1 
Pyrolysis G-C 1 

* Total (88) does not i.nclude responses C5l. 
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Percentage of 
Responding Labs 
Using this Method* 

100 % 
90.9 
68.2 
39.8 
19.3 
12.5 
11.4 
10.2 
6.8 
6.8 
5.7 
3,4 
3.4 
2.3 
2.3 
2.3 
2.3 
1.1 
1.1 
1.1 
1 , 1 
l.l 
1.1 
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Table 47 

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

Number of Labs 
Number of Labs Report i n9 they 

Number of Labs Reporting they Could Not Differ-
Comparing Item A Could Differentiate entiate Item A 
and Item B by Item A and Item B and Hem B by 

Method this Method by th is Method this Method 

Color 77 37 40 

Mi croscopi c 
EXam 62 11 51 

Density 
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 Freguently R~ported Methods 

Number of Labs 
Number of Labs Reporting they 

Number of Labs Reporting they Could Not Differ-
Comparing Item B Could Differentiate entiate It~m A 
and Item C by ItemtA and Item B and Item B· by 

Method this Method by th is 111ethod this Method 

Color 77 37 40 

Microscopic 
Exam 62 11 51 

Density 
Studies 50 27 23 

Emission 
Spectroscopy 30 2 28 

J 
X-tay Spectroscopy 16 7 9 

,..~' ... X-ray Diffraction 11 3 8 

pH 10 9 1 
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Table 49 

Nurn erical and Seguential 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 1 1 0 0 

Density 
Studies 60 0 7 31 19 0 2 1 

Emission 
Spectroscopy 35 1 0 13 15 5 0 1 

X-ray 
Spectroscopy 16 0 2 7 3 3 1 0 

X-ray 
Diffraction 11 0 1 2 3 4 1 0 

pH Tes.ts 10 0 2 1 4 2 0 
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Table 50 

Number of Tests Performed to Reach a Conclusion 

Step 

1 . 
2 
3 
4 
5 
6 
7 
8 

~_-~~ -;1 
. 6\' 

21 
17 
5 
o 
1 
1 

Cumulative percent 
(68 L~b$) 

25.0% 
8.8 

30.9 
25.0 
7.4 
o _ 
1.5 
1.5 

Note: 20 Labs did not report the point where a conclusion was reached. 
(; . e., no * shown) . 

Table 51 

Number of Conclusions Reached From Each 
of the Seven Mbst Fre8uently Used 

Methods 

~1ethod 
Number ~f Conclusions 
Reached From this Method 

Color 
Microscopic Examination 
Density Studies 
Err.ission Spectroscopy 
X-ray Spectroscopy 
X-ray Diffractio'l1 
pH Tests ' 
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Table 52 

Elements Reported by Participating Labs 

Nurober of Labs Which 
Reported finding the 

Elements Elements in a SamEle 

Al (A1uminium) 22 
As (Arsenic) 1 
B (Boron) 1 
Ba (Barium) 1 
C (Carbon) 1 
Ca (Cal ci um) 23 
Cd (Cadmium) 1 
Cl (Chlorine) 2 
Co (Cobalt) 1 
Cr (Chromium) 4 
Cu (Copper) 8 
Fe (Iron) 26 
Ga (Galium) 1 
Ir (Iridium) 1 
K (Potassium) 13 
Mg (Magnesium) 20 
Mn (Manganese) 15 
Mo (Mo 1 ybdenum) 1 
Na (Sodi um) 17 
Ni (Ni ekel ) 3 
0 (Oxygen) 11 
Os (Osmium) 1 
Pb (Lead) 4 
Rb (Rubidium) 3 
Rh (Rhodium) 1 
Ru (Ruthenium) 1 
S (Sulfur) 3 
5b ~Ant;mOny) 
Si Silicon) 26 
Sr (Stronti urn) 7 
T1 (Titanium) 20 
V (Vanadium) 6 
y (Yttrium) 1 
Zn (Zinc) 7 
Zr (Zirconium) 9 

Note: 28 laboratories reported specific elements 
that they had found in the samples. 
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FIGURE 18 
FIBER EXAMI~ATION 

LAB CODE B ________ , 

r:J CHECK HERE (AND RETURN) IF YOU DO NOT PERfORM FIBER EXAMINATION 

DATE RECEIVED IN LAB _____ _ 

DATE PRoeE55Eii HI LAB _____ _ 

DATA SHEET 
PROFICIENCY TESTING PROGRAM 

" TEST #12 
FIBER EXAMINATION 

Item C represents fibers from the scene of.ahomicide. Items A and B represent fibers found 
on the shoes of two different suspects. 

1. Could Items A or B have common origin with C1 

ITEM A ~ 

YES .0 0 
-NO 0 0 
INCONCLUSIVE 0 0 

2. What information (qualitative and quantitative) did you develop to arrive at your conclusions 
in Question 11 ~lease 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 conclusion ~Ias reached, even though subsequent 
tests were performed for conflrmatory purposes. 

Sequence of 
Testing 

____ BIREFRINGENCE 

EtUSSiON SPECTROSCOPY 
---- (Specify Elements Identified)· 

____ FLUORESCENT STUDIES 

____ INFRARED ANALYSIS 

___ ~ MACROSCOPIC EXAMINATION 

___ - MELTING POINT DETERM[NATWI 

____ NICROSCOP1C EXAMINATION 
(Spec; fy Type) 

____ PYROLYS IS G-C 

__ -,-_ REFR;l.CTIVE INDEX 

___ SOLUSIi-;;i TESTS (Spec17Y 
Solv~llt,- lJ3ed) 

THIN LAYER CHRO~ATOGRA?HY 

_____ UV SPECTP'(lFHOTO~ETRY 

___ X-?.:"'{ DI;:fR/\CTIO~1 

__ ~ X-RAY FL'~J~ESCENCE 
(C{)unt Ratio) 

____ Onl:::l~ (SP;::CIFY) _____ _ 

ITEt1 
A 

C 
i 
I 

ITEH 
B 

F r-----:±= 
--t-.------+-

-----.-+-----
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3. Please specify ,the information developed with each of the methods 
and instruments checked in Question 2. (Example: Solubility 
tests using Hel, H2S04,Acetone and HN0 3 ; microscopic-fibers 
identified as cotton, nylon~ etc.) 

, . 

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

Hethod: 

r4ethod: 

t1ethod: 

4. Additional Comments: 

DinA SHEETS nU)T DE HECEH'[D ,AT THE 
FOUNDAT~O,'1 OFFICE [;'( FF:~mUAR'I "I\.), 1975 
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The Fibers (test samples #12) can be characterize9 ,~ccording to the 
sample manufacturer as follows: 

Item A - Composition: 
Manufacturer: 
Color: 

100% wool 
Philadelphia Carpet Company 
Heather Green 

Item B - Composition: Acrylic (70%. acrylic + 30% modacrylic) 
Manufacturer: . Brinkcrest Company' 
Color: #1014 Avocado 

Item C - Compos it ion: 
Manufacturer: 
Color: 

100% Dacron Polyester 
Burlington Industries 
#31 Pine 

Three different fiber specimens were sUbmitted. The spe.cimens were 
deliberately small in quantity to duplfcate the sample size generally 
found in casework. 

Fibers were pulled directly out of carpet samples, 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 samples. However, 
a thorough microscopic examination would indicate differences in the 
fibe~s. 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 examination could be 
be expected to identify the specific fibers. 

Difficulty was encountered in obtaining specimens close in color and 
size, whi~h would also have sufficiently different characteristics that 
a simple microscopic examination could tell them apart. It was desirable 
that phase contrast microscopy, polarized light, dark field illumination, 
etc., would need to be uSBd. 

Of interest 'was 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 differentiate than in the mere eTimination 
process that was required here, 
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Table 53 

FREQUENCY OF THE REPORTED r·1ETHODS USED TO ANSWER QUESTION 2 

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

. Method 

Microscopic Examination 
Macroscooic Examination 
Solubility Test 
Birefringence 
t1elting Point Determination 
Refractive Index 
Fluorescent Studies 
Infrared Analysis 
Flame Test 
Density Studi es 
Thin-layer Chromatography 
Dupont 1.0. Stain #4 
Thermal Depolarization Analysis 
Color Test 
UV Spectrophotometry 
Diameter of Fibers 

Number of Re
ported Use of 
this Method 

121'ir * 
84 
55 
46 
20 
19 
13 
10 

2 
1 
1 
1 
1 
1 
1 
1 

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

Percentage of 
Responding Labs 
Using this Method* 

N/A** 
71.8% 
48.2% 
40.4% 
17.1% 
16.7% 
11.1 % 

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 examination 
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Table 54 

ComEarlson of Items A and C b~ 
the Eight Most Fre9uenti~ ReEorted t~ethods 

Number of Labs 
Number of Labs Repqrting they 

Number of Labs Reporting they Coul~ Not Differ-
Comparing Item A Could Differentiate entiate Item A 
and Item C by Item A from Item C from Item C by 

Method this Method b~ this Method this Method 

Microscopic 'I> 

Exam 108 108 0 

Macroscopic 
Exam 56 38 18 

Solubiiity ~ 

Tests 26 22 4 

Bi refri iigence 22 19 3 

Melting Point 
Determination 10 10 0 

Refractive 
Index 4 4 a 

Fluorescent 
Stud; es 8 3 5 

Infrared 
Analysis 3 2 1 
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Method 

Microscopic 
Exam 

Macroscopic 
Exam 

Solubility Tests 

Birefringence 

Melting Point 
Determination 

Refractive 
Index 

Fluorescent 
Studies 

Infrared 
Analysis 

Table 55 
Comparison of Items Band C by 

the Eight Most Freguel1tlyReported Methods 

Number of Laos 
Number of Laos Reporttng they 
Comparing Item B Could Differentiate 
and ftem C oy Item B from I;telT) C 
this Method ol this Method ;, , 

107 99 
~ 

56 . 20 

45 39 

36 33 

19 19 

16 16 

. 
10 5 

9 9 

~3.6 

Number of Labs 
Reporting they 
Could Not Differ-
enti ate Item B 
from Item Cby 
th\i.s Method 

8 

36 

6 

3 

0 

0 

5 

0 

, .. 



, ,~, 
-- -- --

.I, 

Tab1e 56 

llumerical and Seguential Breakdown 
of,p. the Ei ght_ t10st Frequ~ntly Reported Methods 

Number of 
Labs Using Step Step Step Step Step Step Step Step 

Method thi s t4ethod 1 2 3 ~. 5 6 7 8 

Microscopic 
Examination 121* 30 79 8 2 0 1 0 1 

Macroscopic 
Examination 83 80 3 G 0 a a a 0 

Solubility (.-

Tests 55 a 9 26 13 5 2 0 a 
. 

Birefringence 46 2 12 17 10 3 or. 2 a a 

r~elting Point 
Determination 20 a 1 7 6 3 2 1 0, 

Refractive Index 19 a 6 7 5 0 a a 

Fluorescent 
Studies 13 1 5 4 3 a a p 0 

Infrared 
Ana lysi 5 10 1 1 4 . 2 1 a 1 a 

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

Step 

1 

Number of Tests Performed to Reach a Conclusion 

Number of Conclusions 
Beached at this Step 

2 

:3 

4 

5 

6 

20 

71 

16 

5 

1 

1 

Note: 15 Labs did not report the point where a conclusion was 
r~eached fi. e., no * shown) 
Also, some Labs reported more than one asteris~ 

Table 58 

Number of Conclusions Reached from Each of the 
EJ9ht Most FreguentlY Used ~ethods 

~i,ethod ..., 

Mi'croscopic Examination 
Macroscopic EXamination 
Sol ubi 1 ity Tests 
Birefringence 
Melting Point Determination 
Refractive Index 
F1uorescent Studies 
Infrared Analysis 
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Number Df Conclusions 
Reached on this Method 

79 
6 
7 

11 
3 
2 
1 
4 



LAB CODE B, ____ _ 

CIIECK HERE (AND RETURN) IF yOU DO NOT DO PHYSIOLOGICAL FLUID 
EXAMINATION. I 

DATE RECEIVED 
DATE PROCESSEO'-----

DATA SHEET 
PROFICrENCY TESTING PROGRAM 

TEST Ul3 
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 
portiones) which comply with your laboratory policy. Please add any additional 
information you consider pertinent to your re~ponse. 

lao The stain on Item A (Blue Cloth): 
Dwas examined with inconclusive results 
Owas examined and determined 0 tentatively as representing a ______ -»stain. o conclusively 

lb. The following tests were conducted to arrive at the answer to question la: 

o Microscopic examination 
o Phase contrast 
o Bright field (specify stains used) 

o Acid phosphatase determination 
specify substrate: _____ _ specify dye: 

o Starch amyl ase 
o Mi crocrysta 11 i ne (specify) 

,0 Blood group determination (specify factors sought, and methods used). 

Factors: Methods used: 

'0 Other (specify) 

(OVER) 

;1 - 2 -

" 

la. The stain on Item B (Pink Cloth): 

Owas examined with inconclusive results 

Owas examined and determined 0 tentatively as I'epresenting a '_' ___ _ o conclusively stain 

lb. The following tests were conducted to arrive at the answer to question 
la: ~ . 

o Microscopic examination 
o Phase can tras t 
o Bright field (specify stains used) 

-0 
:I: 
-< 
Ul ..... o Acid phosphatase determination 

specify substrate: ______ _ speci fy dye: _____ _ 

o Starch amylase 

a .- "TI a ..... m ,m ..... c n ;;0 

f:: rn 
o Microcrystalline (specify) 

"TI \0 .-
c:: 

o Blood group determination (specify factors sought, and methods used), 
1-1 
C 

Factors: Methods used: 

o Other (specify) 

3. Additicnal Connnents: 



The stat ns (test sampl es #13) are characteri zed by the manufacturer 
as follows: 

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

Item B: (Pink Cloth) is stained with seminal fluid 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 n~I:;.essary to ger:.erate more sal iva. 

Plastic gloves were worn while handling the cloth swatches. The stains 
were allowed to dry at room temperature fot:' 24 hours on a sheet of 
polyethylene. 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 vol
ume of semen that is nece~sary 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. All three ejaculations 
wete 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 liquify for 
approximately one hour at 4°C. Microscopic examination of a small 
aliquot 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 
a 11 owed to ai r 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 Forensi c Sciences Foundati on. If thi s experiment 
were attempted in the future, the approach used in this test sample 
would appear to be adequate and satisfactory. 
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Tabl e -59 

Frequency of the}'ethods Reported in Response to Question lb 

QUestion lb: The following tests were conducted to arrive at t.he 
answer to Question 1a (regarding the origin of Item A): 

Number of Reported 
Method Uses of this Method 

Acid Phosphatase 
Determination 98 

Microscopic Examination 77 
Bright Field . 37 
Phase Contrast 15 

Starch Amylase 74 

Blood group Determination 61 

Microcrystalline 19 

Table 60 
j< 

Percentage of Respond1 ~!I 
Labs Using this Method*J 

76.6% 

60.2% 
28.9% 
11.7% 

57.8% 

47.7% 

14.8% 

Frequency of the Methods Reported in Response to Question 2b 

Question 2b: The following tests were c·onducted to arrive at the 
answer to Question 2a (regarding th~ origin of Item B): 

Method 

Acid Phosphatase 
Determiniltion 

Micrbscop1t Examination 
Br~ight Pieid 
Phase Contrast 

Blood Group Determination 

Microcrystalline 

Starch Amyl ase 

Number of Reported 
Uses of this Method 

120 

109 

37 

84 

47 

30 

* Total (l28) does not include late responses (1). 
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Percentage of Responding 
Labs Us; ng thi s Method ':_ 

93.8% 

85.2% 
48.4% 
30.9% 

65.6% 

36,7% 

23.4% 

--' 



Table 61 

Summary of Responses to Question la of Those Labs 
Reporting Use of Starch -Amylase Determination in' Question lb 

Response 

Inconclusive 

Saliva, tentatively 

Saliva, conclusive1y 

Vaginal, conclusively 

Non-seminal 

Table 62 

Number of Labs Reporting 
this Response 

8 

43 

21 

1 

1 

Summary of Responses to Question la of Those Labs 
Not Reporting Use of Starch Amylase Determination ir Question lb 

Response 

Inconclusive 

Saliva, tentatively 

Saliva, conclusively 

Non-seminal 

Vaginal, tentatively 

Vaginal, conclusively 

No Response 

,Number of Labs Reporting 
this Response 

o ------~~~~~----

29 

4 

2 

142 

15 

1 

1 

2 



Table 63 

Stains ~sed by Those Laboratories Reporting 
Bright Field as a Response to qUestion lb or 2b 

Stain 

Number of Reported 
Responses in 
Question lb 

Kernechtrot & Picroindigocarmine 8 
4 
4 
3 
3 
1 
2 
1 
1 
2 
1 
1 
1 
1 
1 
o 
o 
o 
O· 

Gr~m'sStaih . . 
Carboleosin Fuchsin 
Baecchis 
Hematoxyli n/Eos; n 
Gentian Violet 
Crystal Violet 
Hematoxyl in 
Giemsa Stain 
Aceto-orcein 
Wright 
Methylene Blue arid Eosin 
Methylene Blue 

> .B.asi c Fuchs i h 
Lugol's Stain 
Methylene Blue & Basic Fuchsin 
Saffranin 
Eosin 
Phenosaffrine 
Papanicolabu 
No Staining 

o 
2 
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Number of Reported 
Responses in. 
Q t' >b">" ues 10n Z>;; 

13 
5 
3 
2 
6 
4 
2 
1 
1 
1 
2 
1 
1 
2 
1 
1 
2 
2 
1 
1 
4 



Table 64 

Substrates and Dyes Used by Those 
Laboratories Reporting Acid Phosehatase Determination 

As a Response to QlJestion lb or .2b . 

Number of Labs Reporting 
Use of this Substrate in 

Substrate lb 

0(- naphthyl Phosphate 83 
Th.Ymolphthalein Monophosphate 4 
Walker 3 
Phosphatesmo KM 2 
SAP 1 
4-methylumbel11feryl Phosphate 1 
p-nitrophenyl Phosphate 1 
Phosphatabs Acid 0 
Disodium Monophenyl Phosphate 0 

Number of Labs Reporting 
Use of this Dye in Res-

~ panse to Question lb 

Brentamine Fast Blue B 50 
Anthraquinone 1-diazonium 
chloride 13 

Naphthan;1 Diazo Red AL 6 
Diazo Blue 5 
Tetrazotized o-Dianisidine 5 
Fast Navy B1 ue RA 3 
Diazo Red RC 3 
Fast Red AL 2 
Diazotized 5-nitro anisidine 2 
Folin-Ciocalteau 0 

144 

Number of Labs Reporting 
Use of this Substrate in 

2b 

102 
5 
4 
2 
1 
1 
1 
3 
2 

Number of Labs Reporting 
Use of this Dye in Res
ponse to Question 2b 

60 

16 
8 
6 

10 
3 
4 
2 
2 
1 



-- - -------------:------~ ------.--~------

Table 65 

Type of Mi crocrysta]1 ; ne Tes ts Performed by Those 
Laboratories Reporting f.1ricrocrystall ine Tests as a Response 

to question lb or 2b 

Test 

Florence Test 

Barberios 

Choline 

LUgol's 

Tetramethylbenzidine 

Number of Labs 
Reporting this Test 

in Question lb 

145 

17 

4 

3 

a 
1 

Number!/of Labs 
Reporting this Test 

in Question 2b 

44 

1 

1 

o 



FIGURE 20 

ARSON EXAMINATION 
LAB CODE B 

o CHECK HERE (AND RETURN) IF YOU DO NOT PERfORM ARSON 
EXAMINATION 

DATE RECEIVED IN LAB .----
DATE PROCESSED iN LAB 

l. 

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. 

a. ~ould Items A or C have common origin with Item B? 
''h . -~~1i~ A C 

fo';;" 

0 0 Yes 
No D 0 
Inconclusive 0 0 

b. Does the evidence denote a conspiracy? 

Y'dS 0 
No 0 
Inconclusive 0 

2. What information (qualitative. quantitative and criminalistic) did you develop 
to arrive at your conclusion in Question l? 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. Was an accelerant found? Yes c=J 
b. If "Yes", \'Jas it identified? Yes 0 

Identified as: ---

- Over -

No '00 
No 
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~-----~.-----------~---

4. Please specify the inf'ormation developed with each of the methods 
and instruments used. 

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

Methocl~ 

Method: 

Method: 

Method: 

5. Additional Comments: 

DATA SHEETS ~lUST BE RECEIVED AT THE FOUNDATION' 
OFFICE BY APRIL 23, 1976 
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The arson examinati.on sample '(test samples #14) is characterized 
by the manufa ctur&r as fo 11 ows': 

/ Item A 

Item B 

Item C 

Contained approximately 8 ml of leaded gasoline 
Chevron Supreme (High test) 
94.5 Octane 

A portion of a 811 square of 100% white cotton 
cloth purchased at J.C. Penney/'s with 2 ml of 
Item A absorbed thereon. 

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

The cloth in Band C was cut with scissors. Therefore: 

, Gasoline of Item A exhibits all the same characteristics 
as the gasoltne of Item B. 

Cloth of Item B is an exact fit to the cloth of 
Item C and at one time was a Single unit. 

Various problems were encountered in the manufacture of this sample 
as well as the construction of the test questions. The p.ackaging 
originally chosen for the gasoline sample, a 4 oz. metal paint can 
proved to be inadequate for the purposes intended. Lids blew off 
shortly after placing the gasoline in them, necessitating finding 2<,·.: 

an alternate type of container for the volatile fluid (glass vials with 
scre\'1 tops were chosen) and resulting in the delay of the· distribution 
of the sample. 

One of the questions posed regarded evidence! of a conspiracy and was 
l(lter judged to be inappropriate for this type of test and was not 
tabulated in the test resu.lts. The intent or question as posed was 
to determine whether or not .the laboratories were able to determine that 
cloth swatches were origir;~'l1y one piece and that the gasol ine samples 
were from a common source. However s the demonstration of consp1ra,cy ... 
is. a legal question and one that is best answered by the courts. . 
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Table 66 

,', . ; 

Frequency of the Methods 'Reported in Response to Question 2 

QUestion 2: What information d.id you develop to arrive at your 
conclusion in Question 1? 

Me'thod 

Gas Chromatography 
Fabric & Cut Examinations 
Odor 
Infrared 
Flammability Tests 
Flunrescent Tests 
Thin layer Chromatography 
Hydrocarbon Detector . 
Dye Sta; ni ng 
Energy Di spersive X-ray 
Flash Point Tests 
At.qmic Absorption 
Color Tests 
Refractive Index 
Solubility 
Nuclear Magnetic Resonance 
S. P. F. 

Number of Labs 
Reporting Use 
of thi s r'1ethod 

110 
105 
45 
28 
18 

9 
6 
4 
4 
3 
3 
2 
2 
1 
1 
1 
1 

* Tota 1 (114) does not inc 1 ude 1 ate responses (4). 

. (.! 
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Percentage of 
Responding Labs 
Using this ~1ethod* 

96.5% 
92.1% 
39.5% 
24.6% 
15.8% 

7.9% 
5.3% 
.3.5% 
3.5% 
2.6% 
2.6% 
1.8% 
1.8% 

.9% 

.9% 

.9% 

.9% 
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FIGURE 21 

DRUG EXAMINATJON 

LAB CODE B 
---.~ 

o 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 

1. The enclosed substance was a street buy. The agent needs all the 
qualitative and quantitativ~ information you can provide. 

·~~.t~~;, ,\:i ~ ,~~,,~~ ,!~;.~ ;,~ 
~ . ::. ~ 

\; 

.~;~ ~ ~; 
l"~ .... .. 

: wHt ... . 

2. Indicate method (5) used: 

151 
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Tpe drug sample (test sample #15) is characterized by the manufacturer 
as··fo 11 ows = 

Component Composition b~ Weight % Composition 

dl Methamphetamine HCl 3.0 grams 1% 

Ephedrine Sulfate 3.0 grams 1% 

Lactose 147 gt'ams 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 dilue("lts 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 recognizable commercial pharmaceutical capsule. However, 
difficulties in obtaining these capsules required that the material 
be packaged in clear gelatin capsules. 
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Table 67 

St:mmary of Responses to Question 1 

Question 1: The enclosed substance was a strelt-u'uy. 

The agent needs all the qu~litative and qUantitative 
information you can provide. 

A) Di 1 ue'nts: 

Diluent found 

Sugar only 
Carbonate only 
Sugar and; Carbonate 

" Total Labs\ Reporting 
Cutting Agents 

B) Controlled Substances: 

Controll ed ~lJb
stance Found' 

Methamphetamine only 
Ephedrine only 
None 
Other Amphetamines 
Methamp';etami ne 
and Epnedrine 

Total 

Ii 
\\ 

153 

Number of La~ora~ 
tories Reporting 

this Response 

14 
23 
46 

83 

Number of 
Labs Report
ing this 
Response 

31 
17 

7 
4 

87 

146 

% of Res ... 
ponding .Labs 

(N=146) 

9.6% 
15.8% 
31.5% 

56.8% 

% of Res .. 
ponding 
Labs 

21.2% 
11.6% 

4.8% 
2.7% 

'59,6% 

100.0% 

() 
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Table 68 

Frequency of Reported Methods 

Method 
.&...l"O • 

Chemical Tests 

UV Spectroscopy 

Gas Chromatography 

Thin~1ayer Chromatography 

MicroGrY$talline Tests 

Infrared Analysis 

GC/Mass Spectroscopy 

Extraction 

X-ray Diffraction 

pH 

··:~i croscopi c Examination 

fluorescent Studies 

Emission Spectroscopy 

Melting POint 

Paper Chromatography 

Flame Test 

Derivitization 

Micro-diffusion 

Phenylisothiocyanate Derivatives 

Number of Labs Re~ 
porting Use of 

thi s .Method 

154 

1~7 . 

115 

103 

96 

61 

33 

16 

11 

9 

9 

4 

3 

2 

1 

1 

1 

1 

1 

Percentage of Labs 
Reporting Use of 

th i s ~!ethod 

87.0 

78.8 

70.5 

65.8 

44.5 

41.8 

22.6 

11.0 

7.5 

6.2 

6.2 

2.7 

2. 1 

1.4 

.7 

.7 

.7 

.7 

.7 
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FIGURE 22 LAB COO~ 

'II 
\\.\ 
Jl\,\ 

/1 \~"', 
<. 

PAINT EXAMINATION 
D CHECK HERE (AND RrTURN) IF YOU 00 t!{)T PERfORM PAUlT EXAHINATIOti 

DArE RECEIVED IN LAB,_. __ _ 

DATA SHEET 
PROFICIEnCY TESTING PROGRAM 

TEST tJ 16 
PAINT EXAI1INATION 

DATE PROCESSED III lAB ---

Item B represents a paint sample removed from the door jamb of a burglarized building. 
A and C represent samples found on the clothing of two different suspects. 

Items 

1. Could Items A or C have common origin with B1 

YES 

NO 

INCONCLUSIVE 

o 
o 
o 

o 
o 
o 

2. What information (qualitative and quantitative) did you develop to arrive at your conclusions in 
Question 11 .Please check all appropriate ,boxes and provide values where ~pp1icabie. 

In the left hand column indicate the sequence (1,2,3 etc.) in wh1ch the tests \-I~te run. Indicaf€, 
with an asterisk (*) the point \~here a conclusion was reached, even though Subsequent tests 
\-Iere performed for confi IT.1atory purposes. . . 

Sequence of 
Testing 

DEflSITY STUDIES 

EtlISSrON SPECTROSCOPY 
(Specify Elements Identified) 

FLUORESCENT STUDIES 

INFRARED ANALYSIS 

HACROSCOPIC EX,<lJ"lHlATION 

___ 'MICROSCOPIC EXAMINATION 

PYROLYSISG-C 

SOLUBILITY 1ESTS (Specify 
SC)'j ven ts Used) 

Tllm LAYER CHROMATOGRAPHY 

(IV SPECTROPHOTOMETRY 

X-RAY DIFFRACTION 

X-RAY FLUORESCHICE 
(Count Ratio) 

OTHER (SPECIFY) 

.':'.." 

ITEM A 

I 

~. 

,< 
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. ITEN B ITEI1 C 

,. 

",c , 

.. 

'"" 

,,' 

-
--

=3. _C' 

1\, 
~\);'~\~~ ,..--..... ". 

,; 

I;'> 
,)" 



3. Please specify the information developed with each of the methods 
and instruments checked in Question 2. (Example: Solubility tests 
using Hel, H2S04 » Acetone and HNOg). Please provide specific and 
complete responses. Attach additional sheets if necessary. . 

Nsthod: . 

Nethod: , 

t~ethod: 

4. Additional Comments: 

DATA SHEETS NUST BE RECEIVED AT THE 
FOUNDATION OFFICE BY NlJGUST 9,1976 
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The paint samples (test sample #16) are characterized by the 
suppliers ~s follows: ' 

The pa'in1:!~' are drawn at six. mils wet film on glass to yield 
approx;mate'ly 120 squa.re inches for each sample. The three 
samples consist of the following: 

Content 

Ti02 

ZnO 

Solids Soya Alkyd 

Solids Acrylic Alkyd 

A 

3.0 lbs. 

3.6 lbs. 

Sample 
a 

3.0 lbs. 

3.6 lbs. 

All have tl'aces of Iron, Zinc, Lead and Cobalt. 

C 

2.0 lbs. 

1.0 lbs. 

3.6 1 bs. 

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 
#lOA with the sole difference being the pigment used. The rationale 
for conducting this test was to cOmpare results with lOA to checM 
improvements or other changes in performance. 
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Tab1e 69 

FREQUENCY OF REPORTED METHODS USED TO ANSWER QUESTION 2 

Question 2: What informatiortcHd you develop to arrtve at your 
concl us ion? 

Method 

Microscopic Examination 
Macroscopic Examination 
Sol ubil ity Tests 
Pyrolysis G-C 
Infrared Analysis 
Emission Spectroscopy 
Fluorescent Studies 
X-ray Fluorescence 
X-ray Diffy'act,i on 
Thin Layer Chr,omatography 
UV Spectrophotometry 
Density Studies 
Visible Spectrophotometry 
Microchemical 
EDAX ,. 
Energy Dispersive Spectroscopy 
Thermogravimetric Analysis 
Polarizing Microscopy 
Scanning Electron Microscope 
Spectral Reflectance 
GC of Binder Extract 

" 

Number of 
Reported Uses of 

This Method 

95 
88 
87 
61 
48 
35 
31 
22 
14 
14 
8 
4 
2 
2 
1 
1 
1 
1 
1 
1 
1 

* Total (102) does not include late responses O}. 

f, ,',' 

% of 
Responding Labs . 

Using 'ThiS Method* 

93.1% 
86.3% 
85.3% 
59.8% 
47.1% 
34.3% 
30.4% 
2'1.6% 
13.7% 
13.7% 

7.8% 
3.9'% 
2.0% 
2.0% 
1.0% 
1.0% 
1.0% 
1.0% 
1.0% 
1.0% 
1.0% 



Table 70 
. , 

Comparison of Item A and item B 
by the Hght Most Frequentl;::ReportedMethods 

Number of 
Total Number of Labs Reporting 
Labs RE!porting They Could 
Comparil son of Differentiate 
Item A and Item Item A and Item 

Method B bl Th i s t4ethod. B bl This Method. 

Microscopi~. Exam 73 12 

Microscopic Exam 85 11 
solubn ity Tests 75 24 

Pyrolysis G-C 53 50 

Infrared Analysis 42 22 
Emission Spectroscopy 27 6 

Fluorescent Studies 25 0 

X-ray Fluorescence 17 8 

Table 71 

Comparison of Item B and Item C 
bl the Eight Most ~reguently Reported Methods 

Number of 
Total Number of Labs Reporting 
labs Reporting They CoUld 
Comparison of Differentiate 
Item B,and Item Item B and Item 

Method C b~ This Method. e b~ This Method. 

Macroscopic Exam 73 S 
Microscopic Exam 82 10 
Solubility Tests 69 14 

Pyt"olysis G-C 49 17 

Infrared Analysis 34 9 

Emission Spectroscopy 3? 31 
Fluorescent Studies 25 12 

X-ray Fluorescence 20 20 

159 I,' 

Number of Labs 
Reporting They 
Could Not 
Differentiate 
Item A and Item B 
b~ This Method. 

61 

74 
51 
3 

20 
21 
25 
9 

Number 'of labs 
Reporting They 
Could Not 
Differentiate 
Item B, and Item C 
bl This Method. 

68 

82 

55 

32 
25 
1 

13 
o 



LAB CODE ----FIGURE 23 
METAL EXAMINATION o CHECK HERE (AND RETURN) IF YOU DO NOT PERFORM METAL EXAHINATION 

DATA SHEET 
PRO~ICIENCY TESTING PROGRAM 

TEST #17 
r'IETAL EXAMINATION 

DATE RECEIVED IN LAB ___ . 

DATE PROCESSED IN LAB 

Items A, B, and C represent metal samples submitted in connection with a 
crimi nal case. 

1. a) Could Items !l and!!. have a common origin? 

DYes 

DNo 

o Inconclusive 

b) Could Items !l and .£ have a common origin? 

DYes 

01'10 
D Inconcl usi ve 

c) COUld Items .~ and .£ have a common origin? 

DYes 

DNa 
D Inconcl us i ve 

2. What te')ts \'/ere employed to answer Ques"tion 1? (Please be specif"ic, e,g. 
emission ~pectroscopy, energy dispersive X·-Hay, etc.) Use pllge 4 if addi
tional space is required. 

a. _____ . __ _ 

b. 
----------~-- -----------------

c, 

d. -----_ .. _---
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Element 

3. P1ease report any elemental data (both qualitative and quantitative) 
developed in the analysis of Items A, B, and C. Report quantitative 
data in either % bywmght or ppm. Indicate which inst~umental 
techniques identified each element reported. 

ITEt1 A ITEM B ITEM C 

Instrument Quantity Element Instrument Quantit) Element Instrument 

I 
j 

J 

t 

, 

.-

I I 
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~-~-~~ ---,-----

4. If particular elements were sought but found not to be pt'esent in 
Items A, B, and C, please indicate those elements below. 

, IHM A ITEM B ITEM C 

Element Instruction Instruction Element Instruction 
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The 'metal samples are characterized by the manufacturer as follows: 

Item A 

Item A: National Bureau of Standards Standard Reference Material. 
362, AISI 94817 Steel (Modified) & 

Items B & C; National Bureau of Standards Standard Reference Material 
19G, Acid Open Hearth Steel, 0.2% Carbon 

The chemic~l composition (nominal weight percent) of the·matey·fals 
is as follows: 

C Mn P S Si Cu Ni Cr " \' r~o W Co Ti As 

39 .50 0.59f ~.04;.068 (.2 

Items B8tC 
~ ~_oFtI:'~14 ~3i 
1:.2231. 554 ~~~l16!. 033 . 1 86 .093 

f30 J(-~~~ll' 
. 0, 0 12K), 027L" . 

- I '.-;---. 

.0661:374 .012 .013 - _J. __ ~ ---.J 

Item A 

Items B&C 0.008 .031 0.026 

Item A 

'" Note: Values in parenthesis not certified, based on a single analytical 
method. 

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. 
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Nethod 
• 

Emission Spectroscopy 

Table 72 

Frequency of Reported Methods 

Number of Labs Re- , 
porting Use of 
this Method 

40 

Energy Dispersive X-ray 25 

Microscopic Examination 11 

Chemical Tests 11 

X-y'ay Fl uorescence 7 

Magnetic 7 

Macroscopic Exam 5 

X-ray Diffraction 2 

Atomic Absorption 2 

NAA 1 

UV-Visible SpectroJhotometry 1 

165 

Percentage of Responding 
Labs Reporting Use of 

this Method 
(Total = 68) 

5B.8% 

36.8% 

16.2% 

16.2% 

10.3% 

10.3% 

7.4% 

2.9% 

2~9% 

1.5% 

1.5% 



" 

Elements 

Iron 
Nickel 
Manganese 
;;hromium 
CoppeV' 
Titanium 
Cobalt 
Zirconium 
Niobium 
Aluminum 
Silicon 
Molybdenum 
Tin 
t-1agnes i um 
Silver 
Arsenic 
Calcium 
Lead 
Vanadium 
Zinc 
Antimony 
Tungsten 
Carbon 
Bromine 
Lanthanum 
Tantalum 
Potassium 
Palladium 
Phosphorus 
Sulfur 
Bismuth 
Germanium 
Cesium 

Table 73 

Frequency of Reported Elements 

Number of Labs Reporting 
Presence of Element in 
______ ~It=e=m~A~ ____ __ 

54 
47 
46 
45 
43 
23 
21 
21 
21 
20 
19 
14 
13 
11 
9 
9 
6 
6 
6 
5 
4 
3 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
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Number of Labs Reporting 
Presence of Element in 

Items B 8; C 

54 
38 
48 
48 
39 
19 
12 
2 

11 
20 
19 
14 
12 
11 
6 
4 
6 
5 
5 
6' 
4 
2 
1 
2 
2 
1 
2 
1 
1 
1 
o 
1 
1 



FIGURE 24 
HAI!l EX/I."'1I~IAnON 

L.AB CODE, _ ~ ___ _ 

o CHECK HERE (AND RETURN) IF YOU DO NOT PERi=ORM HAIR EXAHINATION 

DATE RECEIVED IN LAB __ _ 

• 

DATA SHEET 
PROFICIENCY TESTING PROGRA~1 

TEST SAHPLE #18' 
HAIR EXAMINATION 

DATE PROCESSED IN LAB 

The hair samples A, B, C, 0 and E were collected in connection with a 
criminal investigation. 

1. Please provide species origin for each hair sample. 

Sample A 

Sample B 

Sample C 

Sample 0 

Sample.E 

----

2. Pl ease spec'j fy the !l\ethods used to ansv/er questi on 1 . 

1. 

2. 

3. 
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- 2 -

3. Does your laboratory have a reference collection O!f hairs? 

DYes D No 

If "Yes", is this your own "in-house" collection or a commercially 
available collection? 

o "in-house" D commercial 

Please specify _______ _ 

4. Additional CommEmts: 

DATA SHEETS MUST BE posmARKED 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 laboratury investigations. The rationale for 
the choi ces of ha i r speci mens was based on the fo 11 owi ng: 

1) Dog and Cat hairs because they are commonly encountered 
domestic animals; 

2) Mink hair because it is often e~countered in stolen 
property; 

3) Cow hair because it is encountered in livestock theft 
which is a prominent crime in many areas; 

4) Deer hair because it is encountered inct.i!!fes such as 
hit-and-run accidents and shooting animals out of season. 

The hair from the domestic animals (dog and cat) was obta.lned 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 camp. from a freshly killed animal from the game 
department. 

The major problem encountered in the packaging of the hairs was ensuring 
that' there were both br.istle (guard) and wool hairs amongst each sample 
that was packaged. 

The hairs were placed in glassine envelopes and sealed. They were then 
placed in brown manila envelopes, marked and sent to the Forensic Sciences 
Foundation. 
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--------~-------------~ 

Tabl e 74 

Summary of Responses to Question-l*' for Sample A 

~sponse 

dog 
cow 
bear 
horse 
cat 
rat 
skunk 
non-human 
inconclusive 
no response 

Number of Laboratories giving Response 

Table 75 

44 
6 
5 
2 
2 
2 
1 

17 
8 
3 

Summary of Responses to Questionl*' for SamPle 6 

Response 

cat 
dog 
mouse 
squirrel 
fox 
non~human 
inconclusive 
no response 

Number of Laboratories giving Response 

Table 76 

66 
3 
1 
1 
1 

13 
2 
3 

Summar.>: of Responses to question 1*' for Sample C 

Response Number of Laboratories giving Response 

deer 41 
elk 13 
horse 9 
goat 5 
cow 2 
pig 1 
dog 1 
non-human 10 
inconclusive 4 
no response 4 

*Question 1: Please provide species origin for each hair sample • 

. 170 . 



Table 77 
',' 

SUi1mary of Responses to Question 1* foY' Samo1e D 

Response Number of Laboratories giving Response 

cow 31 
dog 19 
horse 10 
human 3 
opossum 1 
wool 1 
alpaca or llama 1 
sheep or rodent or dog 1 
non-human 12 
inconclusive 7 
no response '. 4 

Table 78 

Summary of Responses to question 1* fot Sar~ple E 

Response Number of Laboratories giving Response 

mink 57 
cat 4 
rat 4 
rabbit 4 
mouse 3 
squirrel 2 
non-human 12 
no response 4 

*Question 1; please provi.de spectes or,i.g'tn for e~ch. hC\tr sampl~. 
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TRble 79 

Surrmary of RespcJnses to Questi on 2 

Question 2: Please specify the methods used to answer 
Question 1. .' 

Method 

Microscopic* 

Macroscopic 

No Response 

Number of Labs Reporting 
Use of this Method 

'88 

9 

2 

*Microscopic refers to use of anyone or more of 
'various types of microscopic examinations 
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'FIGURE 25 
WOOD EXAMINATION 

LAB CODE ____ _ 

o CH£CK HERE {AND RETURN} IF YOU DO NOT PERFORM WOOD EXAMINATION 

DATE RECEIVED IN LAB. __ _ 

DATE PROCESSED IN LAB. __ _ 

DATA SHEET 
PROFICIENCY TESTING PROGRAM 

TEST #19 
WOOD EXAMINATION 

Items A, B, and C represent wood samples submit.ted in connection with a criminal 
case. 

1. a) Could Items A and B have a common origin? 

DYes 

o No 

o Inconclusive 

b} Could Items A and C have a common o}'igin? 

o Ye~ 
o No 

o Inconcl usive 

c) Could Items Band C have a common origin? 

DYes 
o No 

o Inconcl usive 

2. Please indi cate species for:i 

Item A 
----------------~-----------------------~ 

Item B _____________________________ _ 

Item C _________________________ ,..----,-_ 

(over) 
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- 2 -

3. Please indicate methods used: 

D Simple magnifier Magnification 

0 Compound microscope Magnification 
" 

D Transmitted light 

0 Reflected light 

0 Other (please specify) 

4. Additional comments: 
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The wood samples are characterized by the manufacturer as the following: 

;Item A ... Abies grandis. Fir 
>< 

Whitish to yellowish- brown, straight grained, with no characteristic 
odor or taste. Growth rings distinct. Parenchyma not apparent with unaided 
eye. Rays very fine, not disti.nct with unaided eye. Resin cana.ls absent 
(cross section). Tracheids average 30-50 microns in diameter. Diffuse 
porous vessels (cross section). Ir.tervessel pits linear. Pit apertures 
markedly elongated in the horizontal direction across a vessel element 
(tangential section, pulp). Parenchyma arrangement apotracheal. Parenchyma 
arranged·:independently of-vessels, appearing as several white lines within 
growth ri;ng, and runningi!) a direction parallel to the growth ri'ng (cross 
section). R,~"ys exclusively uniseriate and variable in height (tangential 
sect; on). 

Item B - ·Acer saccharum. r4aple 

Growth rings distinct. Sapwood whits with (~ reddish tinge. Heartwood 
light redding brown. No characteristic(1d0~ or taste. Uniform pores, 
apparent only with magnification, distributr&a evenly throughout the 
growth ring (cross section). Parenchyma not visible wtthout magnification. 
Rays of two di sti nct \<Ji dths. Rays unstori ed and essenti ally homogeneous, 
1 to 8 seriate (tangential section). Rays unicellular, composed entirely 
of procumbent or upright cells (ra~:!ia1 section). Vessels 70-90 microns 
in diameter, numbering 40 ... S0 pt':l'" sqQQre 111m. Spiral thickening apparent 

, (radial or tangential saction~ pulp). Perforation plates simple (radial 
section, pulp). Alternate intervessel pits orbicular to hexagonal) 6-10 
microns in diameter (tangential section, pulp). ' 

Item ~ - Pinus monticola. Pine 

Sapwood nearly white to pale yellowish white. Heartwood cream colored 
to light brown. Slight resinous, non-characteristic odor. No characteristic 
taste. Gro"'lth rings distinct. Parenchyma r.ot visible \'lith unaided eye. 
Rays very fine, not ordinarily visib1e with unaided eye. Normal longitudinal 
rEsin canals present. Intercellular spaces scattered throughout growth 
rings (cross section). Thin-waned resin canal epithelium. Cells immediately 
surrounding resin canal ar~ thin-walled and frequently badly torn in sectioning 
(cross section, tangential section)'. Average diameter of longitudinal resin 
canal about 135.:..15G microns, measured 'in direction parallel to growth 
rings •. and including epithelium (cross section). Ray tracheids ~.tgularly 
present. Cells often confined to margins of the rays and may berec,og-
nized by their small bordered pits (radial section). Ray parenchyma 
end vJa'-ls smooth (radial section, pulp). Fenestriform cross-field pits., ,/. 
1 to 2 rectangular window-like pits per field (t'udial section, pulp). 

~!.; .. 
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The wood samp1es were small portions of trees rigorously identi.fied 
as to genus and species before they were felled. The specimens were 
into~ded initially for use as standards tn a wood identification course 
atJ~he University of Cali'fornia, Berkeley. The identification of the 
wodt! as to species was confirmed by the faculty of the School of Forestry, 
at the Berkeley campus, as gross specimens and by microscopic examination 
of sections and of mascerated fibers. 

The larger pieces of \Owod, measuring approximately 611 X 411 X 5/16", 
were split tnto small pieces and delivered to the Forensic Sciences 
Foundation. The three species were split and packaged sequentially 
to avoid possible confusion of the samplesL 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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Response 

Softwood 

Fir 

Pine 

Cedar 

Spruce 

Redwood 

Hemlock 

:\ 

Table 80 t-,1J 
~( 

Responses to Question 2 for("Item A 
\ 
,\ 

Question 2: Please indicate specie~~.c:Qt:: Item A 
'-....:.:.., 

',',-,', 
Percentage .~\ 

\ of Labs 
'~\, Giving 

Number of Labs Giving Response 'Response 

7 10.9 

16 25.0 

8 12.5 

2 3.1 

2 3,1 

1 1.6 

1 1.6 

Chaemaecyeri s 1 1.6 

Not determined 26 40.6 

Response 

Hardwood 

Maple 

Beech 

Table 81 

Responses, to Question 2 for Item B . 

Question 2: iPlease indicate species for Item B 

Percentage 
of Labs 

Number of Labs Giving 

+~:..,~ 8 

20 

2 

Response 
Giving 

Response 

Lithiocarpus Tanbark Qak 1 

12.5 

31.3 

3.1 

1.6 

1.6 

1.6 

Birch 

Basswood 

Halnut 

Mahogany 

Oak 

Not det2rmtned 

1 

1 

1 

1 

1 

28 
177 

1,6 

1.6 

1.6 



Response , ... . ... 

Softwood 

Ptne 

Cedar 

Ptr 
Redwooa 

TaDle 82 

Respons,es t!J guestJon} for Item C 

QuestIon 21 Please indicate species for Item C 

Num~er oftab~ Gi~th9'Response '4' .41# 4 • ) •• 1 i .... i« i l ,1 

7 

23 

2 

1 

1 

Percentage 
of Labs 
Giving 

Response 

10.9 

35.9 

3.1 

1.6 

1.6 

Not determined 30 46.9 
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Table 83 

Fregu~ncy of Reported Methods 

Num.ber of Labs 
Method Reporting Use of t4ethod 

Compound microscope 54 

Simple magnifier 37 

Stereobinocular microscope 4 

GC pyrolysis 3 

Polarized microscopy 2 

Reference material 1 

Stereo zoom scope 1 

Specific gravity 1 

Phase microscopy 1 

Macroscopic exam 1 

179 

Percentage of labs 
Reporti ng Usa of r4ethod 

(Tota 1 = 64), 

84.4 

57.8 

6.3 

4.7 

3.1 

1.6 

1.6 

1.6 

1.6 

1.6 

~ , 
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LAB CODE ___ _ 

o 
FIGURE 26 

QUESTIONED DOCUMENT EXAMINATION 
CHECK HERE AND RETURN IF YOU DO NOT PERFORM QUESTIONED 
DOCUMENT EXAMINATION. 

DATE RECEIVED IN LAB~ __ _ 
DATE PROCESSED IN LAB 

DATA SHEET 
PROFICIENCY TESTING PROGRAM 

TEST #20 
QUESTIONED DOCUMENT EXAMIKI\TION 

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 
letter and envelope. 

Samples are enclosed: 

o handwriting of four fellow employees' 

---

I typewriting from three typewriters used whare all those involved \'JOrked 

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) 
had been used to prepare the typewriting on the letter and envelope. 

IiOTE:l\ll materials have been handled by several people. It is not 
necessary to examine documents for fingerprints or palrnprints. In 
addition, please disregard the fact that the questioned letter, 
"Q", has not been folded or rolled. 

~NCLOSURES: Questioned envelope 
Questionea letter, marked IlQ" 
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: 

1. Royal Upri ght HHP #5866314 
2. IBM Selectric '9370467 
3. IBM Selectric D.C. #122596, SN#26-214-l243 

(Over) 

181 ~: 



- 2 -

1. Did any of the suspects execute the handwriting on the questioned 
letter? 

0 Yes .If lIyes", which one? 0 B 

0 No 0 C 

0 Inconclusive 0 D 

0 E 

2. Was any of the three typewriters used to prepare the envelope? 

DYes o No 
D Inconclusive 

If lIyes", whi ch one? 01 
02 
03 

3. Was any of the three typewriters used to prepare the questojoned 
letter? 

DYes 
o No 
o Inconci usive 

If lIyes", which one1 o 
02 
03 

tL Could any of the three typewriters be excluded as having been l1'Sed 
to prepare the questioned letter? -.--

DYes 
o No 
o Inconcl usive 

If "yes", indicate 
which one(s) 01 

02 
03 

5. Please explain any factors or observations which influenced the 
development of your opinion. (Attach additional sheets if necessary.) 

6. Does your laboratory maintain a reference file of typewriting 
standards? 0 Yes 0 No 
Pl ease descri be bri efly: _________ -'-___ ~ ______ ~_ 

7. Additional Comments: (Attach additional sheets.) 

~,IS2 < 



The questioned document samples are characterized by the manufacturer 
as follows: 

Handwr.5 t i ng 

Ideal Answer: Suspect B wrote the questioned writing on the 
threatening letter lthus eliminating Suspects C,D,E). 

Conservative Answer: Variations in suspect's writing precluded 
definite opinion but so;ne similarities noted, Differences noted 
with writing of Suspects C,D,E. 

Al1 samp1es were prepared by having Messrs. B, C, 0 and E write 
the specimens from a typewritten message. All four people who 
executed handwriting in this specimen were selected from the 
manufacturer-Is laboratory staff. One individual (\~riter E) had 
a reasonably similar handwriting to that of the Q \vriter (writer B). 
Wr'iter E was asked to modify his "yll and 11111 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 indicated the test was too simple. 

Typewriting 

Idea1 Answer~: Typewriter used to type Std. #1 was used to type 
the envelope. The typing element or ball, used to type Std. #3 
\I}as lIsed to type the Q letter possibly using the same typewriter. 
Q could not have been typed on the same typewriter used to 
prepare typewriter Std, #2. " • 

The machine which typed typewriter Std. #2 could not have typed 
the' Q 1 etter because it cannot type 12 spaces to the inch. , The 
typing element characters do not bear the relatively large,' 
number of individual, characterizing letterface defects present 
in the Q letter. 

The Courier 12 ball used in Q and typing Std. #3 has the 
following defects: 

lower case "mil has center serif missing, 
lower case IIg11 n::s cefect at approximately 1 o'clock, 
lower case lIyl! nas lO'Ner left serif shortened) 
lo','/;=r C(lse "r" r;J- lower right serif shortened, ,,_:> 

lower case tit" n2S the crossing bar shortened from the ri 9ht. 

Handwriting ,and typewriting are the most commonly encountered types 
of que:stioned 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 verys;mple 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 original 
specimens were modified only very slightly because of the prev'iewers ' 
feedback that the sample was far too easy to analyze. 
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FIGURE 27 
FIREARMS EXAMINATION 

LAB CODE ___ -.,..._ 

o CHECK HERE (AND RETURN) IF YOU DO NOT PERFORt~ FIREARMS EXA/4INATION 

DATE RECEIVED IN LABORATO~Y 

DATE PROCESSED IN LABORATORY ____ _ 

.QATA SHEET 

PROFICIENCY TESTING PROGRAM 
TEST #21 

FIREARNS EXAMINATION 

EXamine according to your normal laboratory procedures and complete port~on(s) 
below which complies with your laboratory policy. 

All 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 GO.M?AHISONS 

a. Which, if any, of the thV'e~ projectiles were fired from the same gun? 

o 
o 

o 

None 

Projectiles fired from same gun 
(List let.ters) 

Inconcl usive 
Explanati.on of inconclusive ans'.ver: 

((":'/", 1") ..... -, 
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2. ADDITIONAL CO~lMENTS: 

DATA SHEETS t·1UST BE POS·:~·~ARKED BY MARCH 4, 1977 
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The firearms sample can be characterized according ,to the sample 
manufacturer as follows: 

"The copper-jacketed bullet (marked on the base with any 
one of the fall owi ng 1 etters ass i g'ned on the bas is-of 
random selection: A, B, C, 0, E, F, G, H~ J, K, Lt 0, 
P, Q, R, S, T, U, V, Y) was fired from a Wilkinson .25 
Auto pistol~ Diane Model,Seria'i Number 00386. A total 
of 127 rounds \I/ere fi red in seven groups. 

The copper-jacketed bullets lmarked on the base w1th 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. u 

This test was designed to measure the proficiency of laboratories in 
tfte comparison of individual characteristics of fired bullets with 
less than highly individual marking. 

The bullets were assembled into test samples tha<~ were made up froll,l 
within.the same f'iring batch. Eighteen to forty-four bullets fired 
consecutively was a batch. In order to minimize the possifule 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 
last batch. 
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INTRODUCTION 

CHAPTER IV 

FINDINGS 

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 openi ng pa.ragraph of Part IV of 
the Grant Proposal: H**a research study of how to prepare and 
distribute specific samples; how to analyze laboratory resu'lts; and 
how to report those results in a meaningful manner. II I As such, the 
project could not also be conducted like an established, proven, 
sustaining proficiency testing progr-am--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 
limited 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 exerci sed by the 
cities, counties and states for whom most of the laboratories work, 
participation was openly declared to be "voluntaril. 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; and, 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 

IFirst Paragraph, Part IV, Program NarY'ative, I<project Plan Summary,1I 
Application for Federal Assistance, January 27, 1976 
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f 
are uncompi"ofirlsing facts of life. The others are opinions. 

In summarY!1 the manner in which various activities. were accomplished 
was. signifiicantly influenced by the fact that this was a research 
project ... not an on-go; ng profi ci ency testing program ... and that 
pe.rticipat;lor. by the laboratories was, of necessity, voluntary. In 
that conteJ<t, the findings which follow qre divided into two broad 
categories::. those that apply to the resll)arch in how to conduct a 
criminalistics proficiency testing progY"am and those applicable to 
the result!; obtained from actual tests of proficiency. 
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TEST SAMPLE NUMBER 1: 

Table 84 

RESPONSE RATES 
CONTROLLED SUBSTANCE 

c 

~[ ____ ----,.-_----.(r::r::-20_5) __ ~ ____ ____II:~H 
(nl*= 236) 

Participation Rate2*= 90% 

TEST SAMPLE NUMBER' 2: FIREARMS EVIDENCE 

·1 (124) 

(n = 170jS* 

Participation Rate = 78% 

TEST SAMPLE NUMBER 3: BLOOD ANALYSIS 

I (158) 

(n = 235) 

Participation Rate = 81% 

TEST SAMPLE NUMBER 4: GLASS EXAMINATION 

~"""""J 
•••• t· •••• ...... ',." ......... . 

"'t ••••••••• 
I" •••••••••• 

(6~ ::::::(3.9)'::.::::: 
~ :-:-:-:.:-:.:-:-:-:. . . . ~ . . . . . . 

t ••••••••• 

I 
........ If" •• . . . . . . . . . . . . . ........................... 
! ••••• , ::I • , ••• 

( ) 
. . . . . . . .... 

,129. / ·········(49)··········· 

/::Lj 
..................... , . 
• • • • • • • • • • • • ',1 ............ 'J ............ , 

~1------------------------~~~~~~~L-4,~ ... f' ••••••• ~ 

(n = 234) 
Participation Rate = 70% 

TEST SANPLE NUMBER 5: AUTO PAINT EXAMINATION 

(121) 

(n = 232) 
Participation Rate = 67% 

c==J" = Response With Data 

0. = No Response
i 

\::::::1 = Do Not Perform This Type (:J Analysi.s 

* - See Page 195. . .. 
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TEST SAMPLE NUMBER 6: DRUG ANALYSIS 

(181 ) 

(n = 233) 
Participation Rate = 80% 

TEST SAMPLE NUMBER 7; FIREARMS EVIDENCE 

I (132) 

(n :: 165)3* 
Participation Rate:: 85% 

TEST SAMPLE NUMBER 8: BLOOD ANALYSIS 

l" (132) 

(n == 187) 3* 

Participation Rate == 73% 

TEST SAMPLE NUMBER 9: GLASS EXAMINATION 

[ ~ (112) 

(n = 189)3* 

Participation Rate = 65% 

TEST SAMPLE NUMBER 10: PAINT EXAMINATION 

l (111) : ~~il 
~ = Response With Data 

~ = No Response 
10 

(n = 183)3* 

Participation Rate = 63% 

1:::;::1 = Do Not Perfonn This Type of ~Ana'lysis;:,i 
192 * - See Page 195 
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TEST SAMPLE NUMBER 11: SOIL EXAMINATION 

I (93) 

TEST SAMPLE NUMBER 12: 

( 120) 

TEST SAMPLE NUMBER 13: 

(n = 236) 
Participation Rate ~ .. 53% 

(n = 238) 
Participation Rate = 61% 

PHYSIOLOGICAL FLUIDS 

" ....... '~:- .. " .. " .. ",. .... " ........ .. ' ... " .. " .. ". ~, .. 
.. .. .. .. to. ....................... .. 

• • .. ... ., .. t ,. .... ~ ........ .. 
.. .. .. ~ \i. .. .. ........ "." ....... .. 

<-:<-:':.>(' 6'2')'<':<'»> ............ ", ............ .. .. .. .. .. .. .. .. .. .. ~ .. .. .. .. .. .. 
................ OJ. .............. .. 

.. .. .. .. .... .. • ' ........ " .. e .• .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. " ...................... .. 

. [ (;29) ~7~)~ f?::iMfj ............ ', .... ................. 

(n = 235) 
Participation Rate = 64% 

TEST SAMPLE NUMBER 14: ARSON EXAMINATION 

I (118) 

(n = 241) 

Participation Rate = 61% 

TEST SAMPLE NUMBER 15: DRUG ANALYSIS 

I (143) 

(n = 241) 
Participation Rate = 62% 

~ = Response With Data 

~ = No Respon~e 

1::::;:1 = Do Not Perform This Type of Analysis 
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TEST SAMPLE NUMBER )6: PAINT EXP~INATION 

( 103) 

(n = 188)3* 

Participation Rate = 57% 

TEST SAMPLE NUMBER 17: METAL EXAMINATION 

I '~ '~':-:-:-:-:-:':-:-:':-:-:-:':-:':-:':-;':':'I 
(68) 8,9} , ;::::::::::::::::::{S2'{:::::::::::::::: 

- I -::;:::::::;:::::::;:::::::::;:;:;:::;:;:;:; L-. ................................... !!' ••••••• 

, (n =239) 

Participation Rate = 43% 

TEST SAMPLE NUMBER 18: HAIR EXAMINATION · ........... . · ,. .......... . · ......... , .. · .. , ........ . 
(90) ·········t· .. J •..•••••••. : ........ 4° , ......... . 

• •• ,. i' ••••• · ........... . 
• •••• D ••••••• · .. . ,' ...... ::. . , ........... . · ........... . 

Participation Rate = 47% 

TEST SAMPLE NUMBER 19: WOOD EXAr.lINATION 

(65) 

~~ .................................. ' ......... . 
• ••••••••••••••••• I,' •• · .................... " . , .................... . · . . . . . . . . . . ........ . 

, ' 

89= ................... (84)' .................. . 

/; 
.................... '. -1.·.·.·.·.·.·.·.·.·. · ................ , ...... . · .............. , ...... . · ...... , ............. .. · ..... ' ......... , ...... . 

(n = 238) 

Participation Rate = 42% 

TEST SAMPLE NUMBER 20: QUESTIONED DOCUMENT EXAMINATION 

(74 ) 

(n = 144)3* 

Participation Rate = 59% 
~ = Response With Data 

~ = No Response 

1:::::::1 = Do Not Perform This Type of Analysis 

* - See Page 195 , 194 



TEST SAMPLE NUt'1BER 21: FIREARl'~S EVIDENCE C (88) 

(n = 123)3 . 

Participation Rate = 72% 

c==J e Response With Data 

~ = No Response 

[:::::1 = Do Not Perform This Type of Analysis 

1 _ IInli represents the total number of samples sent. 

2 _ See page 40 for definition. 

3 _ The basic roster of laboratorie-:s was reduced by removing those laboratories 
who previously indicated that they do not perform such examinations. 
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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 derivative" was consi
dered a correct response, since a number of jurisdictions are not 
required by statutory considerations to carry the analysis beyond this 
poi nt. -

Sixteen laboratories reported incorrect or imperfect results. 
Of these, one laboratory found no drug material, one found Librium, and 
fourteen identified the.material as some other barbiturate., 

The Project Advisory Committee is in accord with the following 
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. 

• 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: 

~ Mislabelled or contaminated primary standard, 

6 Misinterpretation of the test results by the operator 
resulting from carelessness or lack of experience. Examples 
of this area would include the misinterpretation of IR 
spectra, the failure to prop&.rly recognize and interpret 
crysta 1 forms, and othet' types of operator error. 
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TEST #2 FIREARMS EXAMINATION 

Analysis';af the responses to Test Sample #2, Firearms, reveals that 
the test actually addressed two separate areas: 

1) The ability of the laboratory to examine and measure the 
evidence, and 

2) The extent of the data maintained by the laboratory on class 
characteristics of firearms. 

The Project Advi sory Committee ; sin accord w; th the follow; ng 
general comments in regard to this Sample. 

, 
• Reporting that projectile Item #1 could have been fired in 

§nl .38 caliber weapon, or that projectile Item #3 could have 
been fired in ~ .380 automatic pistol, would seem to be 
a questionable practice. The Project Advisory Committee 
recognizes the responsibility of the laboratory 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 list of 
possible weapons may not be inclusive. 

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 involved 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 
menti on Smith and ~lesson. In connecti on with Item #3, 26% of 
the responses failed to report Beretta. In connection with 
Item #4~ 43% of the responses failed to report Beretta. 

" 
II 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 labora
tories. These data are fragmented to such an extent that it 

198 



is apparently not being used uniforml~ 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. 
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TEST #3 - BLOOD ANALYSIS 

Type B blood was reported correctly by 152 of the 158 laboratories 
participating. 

Five laboratories reported results at variance with type B bloOd. 
Two reported type AB, two reported type.O, and one lab failed to find any 
indication of either blood .group antigen or blood group antibody. 

The Project Advisory Committee ·is in accord· with the following 
general comments in regard to this sample: 

• One of the laboratories reporting type 0 conducted only 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. 

• In the remaining four instances, the absorption el~tion 
technique was attempted. .Errors here may have arisen from 
inexperience or carelessness on the part of the examiner. 

Type MN blood was reported correctly by 15 of 25 laboratories 
attempting this system. This represents 60% of the attempts. 

The Project Advisory Committee is in accord with the foliowing 
general comments in regard to ~his 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 
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 .results 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 significant point; the frequency of occurrence of certain 
Rh factors in such that a single error may exert a profound 
influence in the interpretation of typing data. 

200 



- ---- ~--~--~--

• Of the 158 laboratories responding to this Test Sample, only 
20 attempted the PGM type, only 15 attempted the EAP type~~ 
only 2 attempted to perform a Haptoglobin determination, 3 
attempted the AK type, and 10 attempted the Hemoglobin type. 

The Project Advisory Committe'e recognizes that in this 
instance, the blood samples were distinguishable by ABO typing 
alone. However, the Committee believes 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. There is a rapidly growing 
awareness of the value of these techniques in the criminal 
justice system. The skill inven~ories required to conduct 
these examinations should be wiihin the reach of virtually 
any laboratol"y 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 laborator.ies conducting 
these examinations to be deficient, and urges laboratories 
not now conducting these examinations to systematically build 
a capability in this area. 
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TEST #4 - GLASS ANALYSIS 

Test Sample #4 was reported correctly by 123 of the 129 labora-
tories responding. This r@presents 95.3% of the laboratories participating. 

Six laboratories responded that the glass samples could have shared 
a common origin, or that their tests were inconclusive. 

The Proj ect Advi sory Commi ttea 1 sin accord wi th tte fo 11 owi ng 
general comments in regard to this sample: 

s The Commi ttee does not condemn in any v'Jay the report; ng of 
inconclusive results, when appropriate. Situations in which 
such a response would be ippropriate might include an inadequate 
amount of evidence, a contaminated sample~ or where the sample 
possesses few inherent charazteri zi ng features. Th.i sis not 
the case in this test sample. The state of the art in crimin~ 
alistics is certainly advanced to. the point that these sampl~s 
of glass should be easily distinguished by techniques avail
ab'le to any laboratory 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 employed was insufficient; 
in the other case exhaustive data were produced to demonstrate 
the dissimilarities between the two samples, but the operator 
apparently fai1ed to interpret the data properly. 

• 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 incorrect1y performed or interpt~eted 
refractive index determinations. This would appear to be an 
area deserving some attention. 
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TEST #5 - AUTOMOBILE PAINT EXAMINATION 

Test Sample #5 was reported correctly by 97 of the 121 1cfboratories 
responding. Thi s represents 80% of thelaboratGl .. j~$ ,part; ci pati ng. 

, Twenty-four laboratories reported results at variance with the 
manufacturers~ stafement and the result~ of the referee laboratories. 
Twenty-two laboratories reported that Item A could have had a common 
origin with both Items Band C, one laboratory reported inconclusive 
results. 

The Project Advisory Committee is in accord with the following 
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 
sticha response would be appropriate might include an inade
quate amount of evidence~ a contaminated sample, or where the 
sa,mple possesses few inherent 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 techntques 
available to any laboratory attempting tQ conduct paint ~xam
inations. The Project Advisory Committee believes that;,an ilt .. ; 
conclusive report in this sample is not supportable~ .' 

• The laboratory reporting that neither Item B or C could have 
shared a common origin with Item'A relied upon a spectrographic 
analysis but provided no details. The Project Ad~isory 
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 pf 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 ~ 
laboratories that reported that all three paints were indistingtdsh-
ab 1 e di d make use of sol ubil ity tests. The Project Advi sory 
Committee concludes that these tests were either interpreted 
incorrectly, or that inappropriate solvents were employed. No 
test is infallible, and solubility tests, like all others, 
must be properly conducted and properly interpreted. 

• Several laboratories reported similar ortdentical results 
for all paints when subjected to pyrolysis-gas chromatography. 
The error here may be due to ei ther err'both of the fo 11 owi ng ~ 
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A Inexperience or carelessness on th2 part of the examiner, 
or, 

A Improper operating conditions for this type of instrumental 
approach. 

i A number of other laboratories Teporting that all three samples 
were indistinguishable provided so little detail with respect 
to methodolDgy that the Projec~ Advisory Committee is unable 
to draw any meaningful conclusions regarding weaknesses or 
possible sources of error. 

204. 

, 
c 



~--- ---~- -- - -- --- ---:----------.-----------_-.0. 

~ mixiure of heroin, cocaine, procaine, and lactose was sent out 
as Test Sample #6. The mixture was made up with the levels of heroin, 
cocaine, and procaine set at 3% each, the remainder being lactos~. 

Heroin was correctly reported by 178 of the 181 laboratorif~s 
participating~ representing 98.3% of the laboratories involved in this 
study. Cocaine was i,dentified by 126 of the laboratories, or '69.6% of 
those participating. Procaine was correctly identified by 130 labor
atories, or 71.8% of the laboratories par~ticipatirig. 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 GCI 
MS in performing these analyses. Although the supplier1s statement 
makes no mention of monoacetylmorphine, 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 
quant'ity of acetylcode;ne as a consti,tuent normally found w'ith heroin, 
and, aHhough the supplie}"s statement makes no mention of acetylcQdeine, 
the Project Advisory Committee does not consider the reporting of either 
acetyicodeine or monoacetylmorphine to be an incorrect response. 

One laboratory failed to identify any controlled sUbstance in 
the test sample, one laboratory identified quinine, three laboratories 
identi,fied starch~ one laboratory found tentative indications of 
methapyrilene, one laboratory found morphine but 1']0 monoacety1morphine~ 
and two laboratories identified monoacetylmorphine as the major component 
with heroin present in lesser or trace concentrations. 

The Project Advi sory Committee is in accord with tl1e foll owing 
general comments in regard to these responses: 

e The laboratory reporting no controlled drug material used 
only an unspecified color reaction and a microcrystal test. 
The limited methodology applied was insufficient for the 
purpose of detection and identification of drug or narcotic 
materials. 

• Three laboratories 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 ~rrors most likely rests in careless
ness or lack of experience on the part of the examiner. 
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• 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
acetylmorphine to morphine, the Project Advisory Committee 
views these results with skepticism. 

The laboratory reporting quinine used UV, IR, Spot Tests, Microcrystal 
Tests, and Melting Point Tests. The Project Advisory Committee can 
conclude that either one or both of the following may have occurred: 

I t4is7abelled or contaminated primary standard. 

• Misinterpretation of the Test results by the operator result
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 Colot~ 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
clud~s that one or more errors such as those previously cited may have 
occur·red. 

206 



TEST #7 - FIREARMS EXAMINATION 

Each laboratory rece; ved three projectiles and bow. 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 projectiles marked A, B, C, D~ E~ F, G, H, J, K, Lj 0, P, Q, 
R~ S, T, U, V, or Y, and the cartridge tases marked 5, 7, or 8, were 
fired through dne 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 fired in another weapon, a Colt .32 Auto 
pistol, Serial #521524. 

One ·Iaboratory reported inconclusive results in the portion of 
the exercise involving projectiles, and 26 laboratories reported in
conclusive results in theportinn 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 laboratori.e's reported results in the section 
dealing with cartridge case comparisons which are at variance with 
the supplier's statement. 

The Project Advisory Committee is in accord with the following 
general statements in regard to these responses: 

Either a "no" or an "inconclusive" response to question lb (deal
ing with the cartridge cases) is acceptable. The Project Advisory 
Committee recognizes that although a "no" response is more correct 
in anabsoiute sense, the general area of firearms identification 
is one that ~alls for consider~ble caution. Ultimately, 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 firearms~examiner 
should not divest himself of the responsibility to refine his 
attitudes in light of additional experience so that ~ more defin
itive opinion can be rendered when the circumstances warrant. 

Five laboratories misidentified a projecti1e, reporting that one 
of the projectiles actually f'ired through the Colt .32 Auto pistol, 
Serial #521.524, had been fired through the. other weapon, the Colt 
.32 Auto pistol~ Serial #214325. Five laboratories (including 
three of the laboratories who misidentified a projectile) misiden
tified a cartridge case, reporting that one of ' the cartridge 
cases actually fired through the Colt .32 Auto pistol, Serial 
#521524, had been fired in the other weapon, the Colt .32 Auto 
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pistol~ Serial #214325. Five laboratories represent 3.80/ of all 
the laboratories parti~ipating in this study. The Project 
Advisory Committee considers these errors to be particularly 
grave in nature, and urges the iaboratories 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 mis~arriage 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. 

• A lack of experience or training on the part of the examiner. 

• Inadequate supervision by a qualified firearms identification 
expert. 
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TEST #8 - BLOOD ANALYSIS 

Two samples, each consisting of several drops of bloQ'i!!' on a 
swatch of cloth, were sent to participating laboratories .. Reports 
were received from 131 laboratories. The. following four questions 
were asked (See Appendix, Data Sheet #B and Quick REport #8): 

Question 1: Have the stains been confirmed as blood? 

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

Question 3: Could Item A and Item B (the two 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
abl e detail in the document entitl ed lILaboratory Prof; ci ency Testi ng 
Program Report No.8 - BLOOD II

, The Project Advisory Committee wishes 
to address several broad areas, and the reader is advised to refer to 
Report No.8 for details concerning specific areas. 

Fifty-:two of the 132 laboratories returning data reported that 
the two bloodstains could not have shared a common source, however, 
fourteen of these laboratories made errors in typing in various systems. 
Therefore, thirty~eight laboratories responded correctly as to common 
origin 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 laborator)ies performed some aspect of 
typing the samples but d.id not respond to the question regarding common 
origin. Two laboratories reported incorrect results for the ABO system. 
This represents 1.6% of the 123 laboratorie~ reporting this system. Six 
laboratories, or 20% of the 30 laboratories using this system, reported 
incorrect l"esults for the MN system. Five of the 20 laboratories 
reporting results for the Rh system reported incorrect results. This 
\"epresents 2S% of the 1 aboratori es reporting the Rh system. Two 1 abora a 

tories, or 6.1% of the 33 laboratories attempting the PGt4 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 Project Advisory Committee is in acco;-d with the fol1oWiing 
general comments in regard to these results: i~ 

Fifty laboratories incorrectly reported that two stains could 
have shared a common origin, and 26 laboratories reported incon
clusive results. In the overwhelming majority of these cases these 
opinions were based on minimal data~ in most cases based only on the 
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ABO type. The Project Advisd1ry Committee takes issue with the practice 
of conducting 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 previously 
on this f)oint, 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 isoenz~ne and serum protein-techniques. 
With prOper education and training these examinations should be 
within the reach of virtually any iaboratory 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 
urge~ 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 other test for blood group antibodies is, by itself, 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 type~, 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 procedu\~. Although they obtained the correct answer, they 
did so for the wrong r~asons .. 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 asa second choice, and, as the third choice, the AK system. The 
Project Advisory Committee encourages laboratories to reflect upon the 
probability of discrimination when establishing the order in which the 
tests are to be run. 
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TEST #9 - GLASS ANALYSIS 

Each laboratory received thtee items of glass marked Item A, 01 
and C in accord with a specific hit and run scenario. The scenario 
required the laboratories to compare the three gla~s samples and to 
determine if I,tems A and B could have had common origin with C. 

, :::'-:':--=-"'--;,~ 

All of the glass samples were prepored from a single Corning 
headlight lens with a supplier's reported refractive index of 1.47777. 
When pieces from different locations of the lens were measured, the 
refractive index differed by no more than 4 in the 5th dec.imal place. 

Test Sample #9 was reported correctly by 77 of the 112 
1 aboratori es respondi ng., Thi s represents 68 .. 3% of the 1 aboratori es 
participating .. 

Ten (8.9%) laboratories reported only 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%) laboratories reported that neither A or B could have 
had a common origin with C, and 4 (3.6%) reported inconclusive r~~ults 
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 of 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 
those relying on the sink-float method, were too imprecise to be used 
as the only method for determining the origin of multiple glass samples. 

Errors in refractive index and density determinations were largely 
responsible for incorrect responses from approximately eighte.en labora
tories. Refractive index variations were likely due to errors or 
carelessness by the operator, and failure to employ sufficiently sensi
tive techniques for the control and measurement of temperature and the 
refractive index of the immersion liquid itself. Accuracy 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 evidenced by errors from 
laboratories employing such refinements. 
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Several laboratories reported the correct answers (A and B shared 
a common origin with C), but reported incorrect density or refractive 

, index values. The measurements were sufficiently precise but lacked 
accuracy. Such a condition indicates that these laboratories need to 
examine the immersion liquids and to calibrate the refractometers being 
utilized. 

At least twelve laboratories reported tha,t one or more of the 
glass samples fluoresced under UV light. with colors rangfng from 
orange 'to blue-purple. The glass should not have fluoresced when 
subjected to either short or long wave UV; it is likely that several 
operators mistook the spillover from the UV light source itself as 
fluorescence of the sample, or that the supporting medium contributed 
to a background fluorescence. 

Elemental analyses 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 that 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 laboratorie~ to conclude that they could hot 
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 

Laboratories received three paint samples, Item B representing 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 while ItemsB and C were soya 
alkyd based paint samples. Item C contained a substantial quantity of 
ZnO while Items A and B contained only trace amounts of zinc. 

Given the above specifications neither A nor C could have shared 
a common orig'in withB. 

Test Sample #10 was reported correctly by 54 of the 111 laborator
ies responding. This represents 48~9% of the laboratories partic;'pating. 
This sample was intended to be a test of both the organic and inorganlc 
analysis capabilities of forensic science laboratories. That is, 
laboratories needed organic capabilities ~o differentiate Item A from 
Item B and inorganic analysis capabilities to differentiate Item C from 
Item B. 

Of the laboratories 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 Advisory Committee is in accord with the following 
general comments in regard to this sample: 

The laboratories wtrich failed to detect the organic differences 
in Items A andB 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 corrimon origin, only 2 
employed Pyrolysis G-C and 14 did not. Those laboratories which 
utilized PGC should have been able to detect differences in the two 
samples. 
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Practically twice as many labarataries (31) reported that Items 
Band C cauld have shared a camman arigin and therefore failed to' 
detect the higher level af zinc in C# Of the 31 incarrect,respanses, 
21 qailed to' emplay any elemental analysis techniques, while 10 did. 
Thase'nat,emplaying elemental analysis shauld cansider daing So' and 
thase that di~, but failed to' detect the large quantitative difference 
in zinc campasition, between Items Band C shauld undert'ake an assess
ment of the validity and reliability af their instrumentatian, methads 
of analysis and guidelines far the interpretatian af results. 

A single labaratory reported the use af Marquis, Mecke, and 
Fraehde reagents in an effort to' differentiate the paint samples. 
Such procedures have no basis for the characterizatian af paint and 
shauld be discontinued. 

There was great variatian among labaratories in the use and inter
pretation of chemical spat tests/salubility tests. The manufacturer 
of the paint samples reparts that the samples cauld have been diffe~
entiated on the basis of non-instrumental tests alone. It ~~c)ems clear 
from reviewing the data sheets that there exists great variability 
in the use and interpretatian af solubility tests among the nations 
crime laborataries and that LEAA/NILECJ shauld fund efforts in compiling 
and disseminating information/guidelines 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 reported in connection 
with various test samples have varied widely, both qualitatively and 
quantitatively. The following two ,tables attempt to depict this 
variation, using data abstracted from Test Sample No. 9, Glass~ and 
Test Sample No. lO~Paint. 

Ta'ble85 illustrates the elements reported by a number of labora
tories for the glass samples. The glass samples were homogeneous and 
were cut from a single automobile headlamp. The Project Advisory 
Commi ttee recogni zes that the fail ure 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 requisite skill inventories to interpret the 
instrumental data. 

Table 86 illustrates ,the elements reported by a number of labora
tories for the three paint samples, Test Sample No. lOA. Again, the 
lack of consistency in the reporting of the elements present suggests 
to the Project Advisory Committee that elemental analysis is an area 
that deserves attenti on, and sug.gests that laboratories employ; n9 
instrumental techniques for elemental analysis carefully review their 
methodology. 
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TABLE 85 
INSTRUMENTAL ANALYSIS OF GLASS - TEST SAMPLE #9 

Elements I I 
Reported Lab A Lab B Lab C Lab 0 Lab E 

Li X X 

B X X X 

Na J. X A-'-

Mg . -- X X X 

Al ){ • X X 
. 

Si X X X X ., 

P X 

Ca )( --K X 

Ti X 
, 

Mn X X 

Fe X X X 

Cu . X X 

Ni X .. 

Zn X 

As X X X 

Zr X 

Pb X 
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TABLE 86 
INSTRUMENTAL ANALYSIS OF PAINT - TEST '?AMPLE #10 

Elamen~fs Reported for Paint Samples 

A J 
~ 

Lab B C 

Sb Mg Fe Ti Ca Zn I Sb Mg Fe ii 
I 

Mg Ti Ca Al 
A Si no /~l I Ca Zn ~i::' Zn Si f~r~-, 

~~) no Al no Fe or Sb 
f.). ,~\ 

.-

Ti Mg Si Ti Mg S1 Ti Mg Si. 
B high Zn low Zn low Zn 

Ti Ti Ti 
C low Zn lew Zn high Zn 

0 Cu CLI CU 

'" 

Ph Ti Ca Ph Ti Ca , Ph Zn 
E 

<. 

Sb Ti Cr Cu Sb Ti Cr Cu 

I 
F A'I 

I 
Al Zn /Alzn H!igh Zn 

I , . \<-~~.,...~ 

, 
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TEST #11 - SOIL EXAMINATION 

Test Sample #11 consisted of three items: Item A was a soil 
sample from near Fresno, California. Items Band Cwere duplicate 
samples of soil from near Patterson, California. Laboratories were 
asked if Items Band 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 Band 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 Item C could not. Five laboratories, or 5.7% of the labora
tories responding, reported inconclusive results for both B ~nd C. 
One '1 aboratory reported that Item B coul d 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 laboratories (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 laboratories (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 tbis sample: 

The Project Advisory Committee notes a positive relationship 
between incorrect responses and the failure to perform comparative 
density determinations; those lab1oratories who did not perform a 
density deter'minatioil 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 densyty determination and reported identical 
density distributions for both A and B/C. Other laboratories reported 
a difference between Band C when tested by density gradient, despite 
the fact that Band C were replicate samples taken from a homogenous 
whole. 

From thi$~ the Project Adv;'sory Committee conclude.s that the 
density gradient technique is vQ:ry useful for discriminating among 
soil samples, but in itself is not a guaY'antee of success in soil 
comparisons. The Project Advisory Committee also cuncludes that 
in thos~ instances in which the densit,,; gradient technique was attempted 
but erroneous results reported, Dne or more of the following may have 
Qccurred: . 
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• Carelessness Or lack of e,xperience on the part of the 
examir.er, . 

• Coarseness or heterogeneity in the density gradients 
resulting from improper technique in their preparation~ 

The Project Advisory Committee notes that in a number of instances 
in whi ch incorrect results were reported, i nstrumenta 1 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 csutions laboratories 
against an unjustified faith in instrumental approaches~ and wishes to 
point out that the proper utilization of these instrumenta1 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 
; nstrumentati on not be acqui red and used ,but wi shes to emphas i Z,~ 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 virtually the same 
color: Item A was wool, Item B was acrylic (70% acrylic + 30% modacrylic) 
and Item C was polyester. Laboratories were asked if Item A could have 
shared a common origin with Item C~ and if Item B could have shared a 
common origin with Item C. 

All 120 laboratories participating in this exercise correctly 
reported that Item A could not have shared a common origin with Item C. 
Two laboratories, or '1.7% 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 the following 
general comments regarding this sample: 

One laboratory reporting that Items Band C could have shared a 
conmon 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 identi,fied as acrylic and Item 
C 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 repoy,ting that Items Band 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 
Adv; sory Committee concl udes that one or more of the fo 11 ow; ng errors 
may have occured: 

• Inadequate or erroneous data base relative to solubility 
tests and Pyro1ysis-GC, 

• Misinterpretation of the test results by the operator 
resulting from carelessness or lack of experience. 

Several laboratoriescortBctly 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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laborato~y identified Item C as nylon, and two l~boratories tentatively 
identified Item C as nylon. The Project Advisory Conunittee wishes to 
point out that a correct answer which is only coincidental is still an 
error, and urges the laboratories who misidentified the polyester of 
Item C to review their methodology to eliminate the possible sources 
of error cited above. 
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TEST #13 - PHVSIOLO~ICAL 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 an~! twenty-ni ne 1 aboratori es responded in thi s exerci se. With 
respect to Item A (saliva stain) 48 laboratories, or 37.2% of thos.e 
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 vaginal exudate 
and 2 laboratories (1.5%) conclusively identified the stain as 
v&ginal 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%) 
reported inconclusive results. 

The Project Advisory Committee is in accord with the following 
general comments regarding this sample: 

The Project Advisory Committee recognizes that the probative value 
of the identification of saliva stain may be low in many instances, and 
that many 1 aboy'atories have adopted ·a policy in routine cases of 
terminating an examination once it has been established that a stain 
is not a seminai stain. The Project Advisory Committee does not, 
therefote, consider the response "not a seminal stain" to rept'esent 
an incorrect response. 

In a "i ke manner, the Project Advi sory Committee does not take 
issue 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 wou1d 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 determination is attempted. 

The two laboratories that reported that Item A was conclusively 
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 
Qut the necessity of attempting the appropriate tests to indicate 
the probable nature of the stain. In this instance, ~he positive 
starch amylase test would have suggested the probabilHy of the. stain 
being attributable to saliva. 
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Two laboratories reportecl inconclusive resu.lts for Item B (seminal 
stain). One of these laboratories failed to indicate any methods used, 
and the Project Advisory Cummittee cannot express any meaningful state
ment regarding the adequacy of the methodology used. In the remaining 
instance where an inconclusive result was reported~ a microscopic 
exam; nati on was performed and an acj d .i;1~:lOsphatasp. test; was conducted. 
No specific results were reported~ Jj'\.it,~the p'roject Advisory Committee 
assumes that no i ntact spermatazoaiWk(:~ recovel~ed. 

Eighteen laboratories repo'rtei·;l/.Item.B as being tentatively iden
tified as a seminal stain. VirtuallY all of these laboratories 
reported being unable to demonstrate intact spermatazoa in the stain. 
No positive relationship was observed between the stain used and the 
ability or inabi'lity to recover intact spermatazoa. In view of the 
fact that theoyerwhelming majority of laboratories were able to recover 
spermatazoa ,from the stain, the Project Advic;ory Committee concludes 
that one or more of the following may have occurred: 

o Improper extraction and fixing 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 Project Advisory Committee urges laboratories to review their 
methrids for the extraction of stains and the fixation of the cells to 
the ,tiicroscope slide, and to ensure that reasonable perseverance is 
exce~i'cised in the search for wermatazoa. 



TEST #14 - ARSON EXAMiNATION 

Test Sample #14 consisted of three items: Item A was approximately 
8 ml of leaded gasoline, specific~11y 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 Band 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 laboratories, 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 85E%, 
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 1 aboratories that reported that Item C and It,,;JO 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 Sltr,ply because it is not typical of 
the type of case under examination. 

The twelve laboratories reporting that Item A could not have 
shared a common origin with Item B relied in part on gas chromatographic 
ana lysi s. The Project Advi sory Committee conc'l udes that carelessness 
or 1 ack 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 tq reflect an unjustified reliance on Infrared Spectro
photometry to di scriminate between gasol i ne mi xtut'es. The Project 
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-si:x 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 
Tab 1 es 88 nor are they refl ected in Tab 1 es 84, 89, 90 or 91. 

The Project Advisory Committee is. in accord with the following 
general comments regarding this sample: 

The Project Advisory Committee rec0gnizes that many laboratories 
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, UVand IRSpectr.ophotometry, Color and Crystal Tests, 
GCjMS ,X-Ray Di ffractometry, and Thin-Layer Chromatography. In no 
instance t10uld it appear that the fai1ure to identify the drug materials 
could be attributed to a lack of available instrumentation or to, 
insufficient methodology~ The Project Advisory Committee can conclude 
that one of the following may have occurred: 

i Inadequate data base or inadequate standard spectra, 
• Misinter-pretation of the test results by the operator 

resulting from carelessness or lack of experience. 

Four laboratories reported the presence of amphetamine~ the four 
being split on whether the amphet.amine 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 Advi sory Committee can, concl ude that one of the foll ow; 09 may 
have occurred: .. 

.. Mislabelled or contaminated primary standard, 
• Reagent made up incorrectly, 
• Misinterpretation of test results by the operator re

sulting from carelessness or lack of experience leading 
to failure t9 properly recognize and interpret crystal 
forms .. 
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The Project Advisory Committee \tJishes also to point out that a 
quickly 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 mistakes of the typi,e under discussion. 

Seventeen laboratories reported only ephedrine. The Proj~ct 
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 methamphetamilH! to review 
thei~ 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 color 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 also, but was a soya alkyd paint. Item 
C was also a soya alkyd paint, but contained, in addition to 
titanium dioxide, a substantial quantity of zinc oxide. All three 
items have traces of iron, zinc, lead and cobalt. This test· sample 
Sample #16, is identical to the paint sample previously distributed 
as Test Sample #lOA. A total number of lO:~ laboratories participated 
in this exercise. 

Laboratories were asked if Item A could have shared a common origin 
with Item B, and if Item C could have sharf:d a common origin with 
Item B. The correct responses to both qu~stions would be no. 
Sixty-eight )aboratories, or 66.0% of the total number participating, 
correctly reported no for Item A and no fOlr Item C. Eleven 1 abora
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 i nco'rrectly 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 (4.8%) reported inconclusive 
results for Item C, but correctly reported no for Item A. Two 
laboratories, representing 1.9% of the total number participating, 
reported inconclusive results for both Item A and Item C. 

The Project Advisory Committee is in accord with the following 
general comments in regard to this sample: . 

Since Test Sample #16 was, in essence, a replicate of Test Sample 
#lOA, .some inprovement in the technical correctness of the test 
results was anticipated by the Project Advisory Committee and 
was observed. The overall performance of the participating 
1 aboratories was somewhat better for Test Sample #16 than for Test 
Sample #lOA. A cross tabulation of the results reported from these 
two test samples is included in this section. The Project Advisory 
Committee wishes) however, to reaffirm the statements made in 
Supplemental Report #lOA, and strongly urges' that laboratories 
experiencing difficulty with Sample #16 review that Supplemental 
Report. 

In parti cul ar, the Project Adv'l sory Commi ttee takes note of the 
great variation among laboratories in the use and interpretation 
of chemical spot tesusand solubility tests. The Committee 

227 () 



reaffirms its statement made'in conncection with Test Sample 110A 
,that LEAA/NILI!CJ should consider funding e.fforts in compiling and 
di~seminating information and guidelines on the use and interpre
tation of spot tests and solubility tests, and for the standardiza
tion of solubility tests. 

1. 

Those laboratories not employing elemental analysis should consider 
incorporating this type of approach in their protocol of analysis. 
Those laboratories who did employ elemental analysis, but failed 
to detect the large quantitative difference in Zinc composition 
between Items Band C shoul d undertake an asses.sment of the val i di ty 
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 
Project A.dvisory Committee suggests that additional consideration 
be given to Pyrolysis-Gas Chromatography. 

CROSS TABULATIONS OF RESPONSES 

FOR SAMPLES #lOA & 16 

Responded to Tests #lOA and #16 

Responded to #10A, No Response to. #16 

No Response to Tests #10A & #16 

83 

28 

49 

10 

10 

No Response' to H10A, Responded to #16 

No Sample #10A,'Responded to #16 

No Response to HlOA, DND #16 

Note: DND = Did Not Do 
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I!. Of the 83 1 aboratori es respond; og to Test Samp"'es #"-OA and #16: 

ACCEPTABLE* responses for both #lOA and #16 33 

ACCEPTABLE responses for #lOA, UNACCEPTABLE** responses 
for #16 10 

UNACCEPTABLE responses for #lOA, ACCEPTABLE responses 
for #16 25 

UNACCEPTABLE responses for both #lOA and #16 15 

III. Of the 28 laboratories. responding to Test Sample #lOA, but not 
to Test Sample #16: 

ACCEPTABLE responses 

UNACCEPTABLE responses 

10 

18 

IV. Of the 10 laboratories who did not respond to Test Sample #lOA, 
but responded to Test Sample #16: 

ACCEPTABLE responses 

UNACCEPTABLE responses 

5 

5 

* The PAC defines an ACCEPTABLE response as Items A, B .and C could not 
have cornmon origin. 
** The PAC defines an UNACCEPTABLE response as any response other than 
A, Band C could not have shared cornmonorigin or an inconclusive response. 
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TEST SAMPLE #17 - METAL 

Test SamRle #17 consisted of three items. Item A was a sample of 
NationalOBureau of Standards Reference Material 362, AISI 94B17 Steel. 
Items Band 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. 

Laboratori es ~/ere asked if Items A and B coul d have shared a common 
origin, if Items A 'find C could have shared a common origin, and if 
Items Band C could have shared a common origin. The correct res
ponse isa',no to the first two questions, and a yes to the third. 
Sixty-twa 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 Band C could have shared a common origin., Two labora
tories, or 2.9%, incorrectly reported that Items A andB 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 lab~ratories, or 10.3% of the total laboratories 
respondi ng, incorrectly reported that Items Band C coul d 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 Advisory Committee that relatively few labor,iatories 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: 

• Carelessness or lack of training or experience 
on the part of the operator; 

• Failure to run appropriate standards to establish 
the sensitivity and resolut'ion of this instrumental 
approach. 

Two laboratories reporting that Items Band C could not have shared 
a common origin reported qualitative data derived from X-Ray fluo
rescence studies that would seem to support the correct response~ 
i.e., that Items Band C could have shared a common origin, but that 
Item A is dissimilar. The Project Advisory Committee wishes to point 



out, as it has in previous Supplementary Reports, that an er'ror in 
reporti ng may have the same consequences as an error in the alna lyti ca' 
w9rk, and suggests that laboratories review their procedures for en-

. suring that the conc1usions 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 enc9urag~d 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 quantitative data prevents a detailed analysis of 
the data to be performed. The Project Advisory Committee~ however, 
notes that the conc~ntration of the metallic elements reported by 
different laboratories and determined by different instrumental 
techniques varies as much as 250 fold for the same metal 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 e'lernentalanalysis by whatever i\'i~tru
mental approach should take whatever precautions necessary to 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 labOf'atortes should carefully review 
their methodology. 
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TEST SAMPLE #18 - HAIR 

Test Sample #18 consisted of 5 items. !tem A was Dog hair; Item B 
was Cat hair; Item C was Deer hair; Item 0 was Cow hair; Item E was 
Mink hair. The total number of laboratories responding il'! ....... th·tsex-
ercise was ninety. . 

With respect to Item A, 43 laboratories, or 47.8% of the total respond
ing.,~:orrectly identified the hair as having originated from a dog. 
Seventeen laboratories, or 18.9%, reported the hair as "non-human." 
Eight laboratories, reported inconclusive results, and three labora
tori es prov; ded nOI response for thi s item. Ni neteen 1 aboratol<'ies, 
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 respect to Item B, 66 laboratories, or 73.3% of the total respond
ing, co~rect1y identified the hair as having originated from a cat. 
Thirteen laboratories, or 14.4%, reported the hair as IInon-human. 1I Two 
laboratories reported inconclusive results, and three laboratories pro
vided no response for this item. Six laboratories, or 6.7% of the total 
participating, "identified the hair as being of some animal other than 
ca.t. Among these incorrect responses wer~ Dog, Mouse, Squirrel on.;1 F~x, 

With respect to Item C, 41 laboratories, or 45.6% of the total respond
ing, correctly identified the hair as having originated from a deer. 
Ten laboratories, or ;1.1%, reported the hair as IInon-human. 1I 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, identifie~ the hair as being of some animal 
other than deer. Among these incorrect responses were Elk, Horse, Goat, 
ODW, P;g 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 II non-human." Seven 
laboratories reported inconclusive results, and 4 laboratories provided 
no response for this item. Thirty-six laboratories, 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 r., 57 laboratories, o.r 63.3% of the total respond
ing, correctly identified the nair as having originated from a mink. 
Twelve laboratories, orl3.3%, reported the hair as "non-human." Four 
laboratories provided no response for this item. Sev~nteen laboratories, 
or 18.9% of the laboratories participating, identified the hair as some 
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animal other than mink. Among these inc.orrect responses were Cat, 
Rat, Rabbit, Mouse and Squirrel. 

The Project Advisory Committee is in accond with the following general 
comments in regard to this sample: 

The Project Advisory Committee notes that the incorrect response rate 
rahged from 6.7% in the case of Cat hair to 40.0% in the case of Cow 
hair. The Project Advisory Committee urges that consideration be 
given to the greater likelihood ofa 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 responding. 
Item 0, the Cow hair, was identified as Dog hair by 20 laboratories, 
or 22.2% of the total laboratories participating. The Project Advisory 
Committee views this error rate as being intolerably high, considering 
the fact that dog hair is so commonly encountered in hair evidence~ 

--.-~I 

and gi ven the ease wi th whi ch exempl ar standards may be collected for ") . 
a reference collection. \, 

Th.e Project Advisory Committee concludes 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 lack 
of experience on the part of the examiner; 

Inadequate reference collection of. standard hairs, 
or mislabeled standards. 

Since the identification of animal hairs r~sts almost exclusiv~ly en 
the microscopic appearance of the hairs, a greater premium is placed 
on the adequacy of the ~tandard collection of hairs, and on"the 
training and experience of the examiner. The Project Advisory Commit
tee urges those laboratories experiencing difficulty in this exerci:se 
to review their methodology to ensure that these two areas are properly 
addressed. 

The Project Advisory Committee urges LEAA/NILECJ to consider funding 
a project which will provide standard collections of h~irs of various 
animals, much in the Same.!IL8_0IJer.as tbe .. automotive paint samples 
collected and distributed by the National Bureau of Standards. 

t.' 
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TEST SAMPLE #19 - WOOD 

Test Sample #19 consisted of~three items: Item A was a specimen of Fir 
(Abies grandis); Item.B was a specimen of Maple (Acer saccharum); Item C 
was a specimen of Pine (finus monticola). The total number of laboratories 
participating 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 laboratories; 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 \'iithJtems 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 as 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 The 
wood as Cedar, two laboratories identified the wood as Spruce, one labord
tory identified the wood as Redwood, one laboratory identified the wood as 
Hemlock, and one laboratory identified the wood as Chamaecyparis Cedar. 

TwentYweight 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 ll

• Two laboratories incorrectly 
reported the wood as Beech. One laboratory incorrectly reported the wood 
as Lithiocarpus (Tanbar~ Oak), one laboratory reported Birch, one labora
tory reported Walnut, one laboratory reported Basswood, one laboratory 
reported M?hogany, and one laboratory reported Oak. 

Thirty laboratories 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 ll

• Two laboratories incorrectly 
reported the wood as Cedar, one laboratory reported the wood as Fir, and 
one laboratory reported Redwood. 
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The Project Advisory Committee\(s in accord with the followlng general 
comments in regard to this sample: 

The Project AdVisory Committee considers the number of misidentifications 
Qf the wood samples to be intolerably high. 

Since the identification of wood rests almost exclusively on a micro
scopic examination, a very great premium is placed on the training and 
experi ence of the exami ner, 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 

• Inadequate reference standards of known woods, or mis
labeled standards 

The Project Advisory Committee recognizes that many laboratoY'ies 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. 
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TEST SAMPLE #20 - QUESTIONED DOCUMENTS 

Test Samp-le #20 consisted of the following items: envelope bearing 
questioned typewriting; letter bearing questioned typewriting and 
handwriting, marked "Q"; exemplar handwriting consisting of foul" 
standard specimens from each of four individuals, and marked IIBII; 
"C", "0", and "E", r:-espectively; typewriting standards prepared on 
Royal Upright, IBM Selectric, and IBM Selectric II, and marked 11111, 
"211

, and 113 11
, 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 questioned envelope was typed on. typewriter 11111, 
the Royal typewriter. The handwriting on the questioned letter was written 
by the individual designated "BII. The typewriting on the questioned ietter 
was typed on typewriter "3" (i.e., typed with the typing element or typing 
head on typewriter If 3" ) . 

Sixty-six laboratories, or 89.2% of the total number participating identi
fied individual "BII 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 ex.emplar handwriting of "BII. 
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 II for the remainder of the note. 

Sixty-six laboratories, or 89.2% of the total number participating correctly 
identified typewriter ",.. as having typed the text on the questioned 
envelope. Seven laboratories, or 9.5% of the total, reported inconclu-
si ve res ults but made speci fi c note of the agreement between the typewritten 
text on the envelope and the exemplar from typewriter 11111. • 

Forty-eight laboratories, or 64.9% of the total number participating, 
correctly identified typewriter 113 i1 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 ident'ifying 
the typing element.) Twelve laboratories, or 16.2%, reported inconclu
Sive results for this phase of the examination but specifically noted 
the agreement between the questioned typewriting and the exemplar pre
pared from typewriter 113 11

• Ten laboratories, or 13.5% of the total re
sponding, incon'ectly elminated typewriter 11311 as having typed the 
questioned text. 

The Project Advisory Committee is in accord with the following general 
comments in regard to this sample: 

In connect; on wi th the handwri ti ng port'idn of thi·s exerci se, one 1 abora
toryinCbrrectly reported that the exemplars labe.led 118 11 and the exemplars 
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labeled IIE" were both written by the same person, One laboratm~y re
ported that one portion of the questioned nots was written by suspect "B"; 
and the remainder written by suspect lIElI. The Project Advisory Committee 
concludes that in these'instances,.the error resulted from inexperience 
or in~dequate training on the part of the examiner. The Pr'oject Advi'sory 
Committee urges these laboratories to take appropriate actions to acquire 
the requisite training and experience to ensure technical competency. 

Seven laboratories incorrectly eliminated type.writer "3 11 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 poss i b 1 e reasons for thei r erroneous concl. us ions. 
Three laboratories, however, eliminated typewriter !l311 on the basis of 
pit~h, The Pro,ject Advisory Committee wishes to draw attenti on to the 
possibility of encountering typewriters with variable pitch or proportional 
spacing, and cautions against the use of pitch as the sol~ criterion in 
eliminating certain typewriters as having possibly typed a questioned 
text. . 

One laboratory incorrectly reported that typewriter 11311 could not have 
typed the questioned letter, and under the section of the data report 
form that asked for an explanation of any factors or observations which 
influenced the development of the opinion replied to the effect that 
limy opinions were reached base.d on my years of training and experience 
in the field of questioned documents ll

• The Project Advisory Committee 
wishes to emphasize that the real issue is not the extent of an examiner's 
experience, but the guality of that experience, and that years of ex··· 
perience in the field of questioned documents does not in itself guarantee 
technical competency. 



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, 
0, 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 laboratories, 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 Hi, which also dealt with firearms evidence. 
Misidentifications such as those 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 hi~ supervision. 
Similarly, the Project Advisory Committee wishes to point 
out the obvious fact that an erroneous elimination of 
firearms evidence may also lead to a miscarriage of 
justice. The Project Advisory Committee concludes that 
these errors may have resulted from one or more of the 
following: 

Gil Carelsss11ess on the part of the- examiner. 

• A lack of experience or training on the part of 
the examiner. 

• Inadequate or ineffectual supervision by a quali
fied firearms identification expert. 
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UNACCEPTABLE PROFICIENCIES 

During the COut~se of this Project, responses from the partici
pating laboratori~s 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~:orrect andi ncorrect responses summar; zed in the. 
S,upplemental Reports, however, were developed on an ad hoc basis, 
i.e., the criteria were developed in response to a particular 
sample. Although similar or identical criteria were employed for 
the same evidence type, e.g., the two paint samples, the criteria 
by ne.c€ssity differed substantially between samples of different 
evidence types. 

UlDon the completion of the 21 samples, it became evident to 
the Pr.oject Advisory Committee that some me~ns was necessary to 
bring ;tbhe issue of the proficiency of all of the laboratories for 
all of the samples into some sort of common focus. This was 
accomplished by introducing the concept of lIunacceptab1e profi .... 
ciency,1I a doctrine which, briefly stated, suggests that there is 
room foY' 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 comparison mode, a correct response for the wrong 
reasons, i.e., data that does not support the conclusion 
reported, even though the conclusion is coincidentally 
correct. 

3). An unsupported inconclusive response, i.e., the laboratory 
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 laboratory work was 
even attempted. 

4). An unsupported inconclusive response where improper Or. 
inadequate methodology was employed, or where no subjective 
determination Was involved. 

5). Multiple responses, e.g., identification of a hair as either 
a sheep or a rodent or a dog. 
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6). An incomplete response, iae., reporting, results of a portion 
of the exercise but not the entire exercise. 

Using these categor'ies, the Project Advisory Cormnittee developed 
criteria for unacceptable proficiency for all 21 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 unacceptable 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 legi.timate reasons}, does not consti.tute that showing 
of proficiency. This is prob.ably 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 hair. 

Using the lIunacceptable proficiency" criteria as indicated in 
Table 87, subsequent tables were developed illustrating the 
responses of all participating laboratories to each sample (see 
Tables 88, 89 and 90). 

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 r.espoW'\ses 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 
summari zes these data and ill ustrates, 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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Sample 
Number 

1 

, 
2 : 

3 

4 

5 

6 

7 

8 

9 

lOA 

11 

12 

13 

14 

15 

TABLE 87 

SUMMARY OF "UNACCEPTABLE PROFICIENCY" CRITERIA 

Sample 
Type 

Drug 

FirearmS 

Blood 

Glass 

Paint 

Drug 

Fi rearms 
Blood 

Glass 

Paint 

Soil 

Fibers 

Physio
logical 
Fluid 
Arson 

Drug 

Criteria for "Unacceptable Proficiency" 

Responses of: Amobarbital, Butabarbital~ 
~ecobarbital, Phenobarbital, Sodium 
hutabarbital, Sodium secobarbital, Libriurn, 
No dt'ug found 

. Fai 1 ure to at l§!.a.st .menti on Smi th & Wesson and 
Beretta among the po~;s i b 1e candi date weapons 
Any response other than blood type B; Un
supported inconclusive response 
A response stating that the glass samples 
could have shared a common origin; inconclusive 
response 
Any response other than C could have shared a 
common origin with A; inconclusive response 
A response which failed to mention either heroin 
or cocaine . 
Misidentification 
Typing error in any system; unsupportable inconclu
sive 
Any response other than A and 8 could have shared 
a common od gi n wi th C; inconcl usi ve response 
Any response other than A'J B2 and C could not have 
shared a common origin; inconc.1usive response 
Any response other than Band C could not have 
shared a common origin with A; inconclusive response 
Any resPQnse other than A and B could not ,nave 
shared a common origin with C. ':. 
'Part A -Misidentification 
Part B - Unsupportable inconclusive 

Any response other than A and C could have shared 
a common origin with B 
Responses of: amphetami ne, ephedri ne on ly, or no 
drug found 
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Sample 
Number 

16 

17 

18 

19 

20 

21 

TABLE 87 

SUMMARY OF IfUNACCEPTABLE~ROFICIENCyll CRITERIA 

Sample 
Type Criteria for "Unacceptable Proficiencyll 

Paint Any response other than A, B, and C could not 
have shared a common origin; inconclusive 
responses 

Metal Any response other than Band G could have 
shared a common origin; inconclusive response 

Hair Any response other than (a) dog; (b) cat; 
(c) deer; (d) cow; (s) mink; inconclusive 
response 

Wood Any response other than A, B, and C could 
not have shared a common origin; misidentifi
cation of species 

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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TABLE 88 

AGGREGATE RESULTS OF PARTICIPATING LABORATORY RESPONSES TO TEST SAf1PLES # 1-21* 

Lab 
Test Sample Number 

Number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 19 20 

2 

A 

A 

A 

NR U A 

U DND A 

AA A 

A 

U 

A 

A 

A 

;\ 

A U A 

A NR A 

NS U U 

U U A A/A NR A 

U NR A DND U U 

NR NR NR NR NR NR 

NR NR U NS 

NR NR DND NS 

NR NR NS NS 

4 A A A A A A A NR A U NR NR NR U A NR NR NR NS 

5 A A A A A A A U A U A A A/A A U A DND NR NS 

6 A NR A A A A A U A U A A NR NR U U DND IIR NS 

7 

8 

U U DND A A A U NS A NR U A A/U U U 

A U A NR U A U U A U A A A/A A U 

" 'I'i'-

NR DND DND NR 

A U A NS 

9 A DND DND DND DND A NS NS NS NS DND DND A/A DND DND NS NS NS NS 

10 A U DND A A A A NS NR NR NR NR NR U U NR NR NR DND 

11 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 ~Nu DND DND DND DND NS DND DND A/U 

13 NR NR NR A NR NR NR NR NR NR N~ NR NR NR NR NR NR NR NR 

14 A U A A U A A U A U U A A/A A A U DND A A/A 

15 A A A A A A A U A A A A A/A A A NR NR A NR 

Hi A A A DND DND A A U NS' NS U NR A/ A NR A NS U U A/ A 

17 U NS U A A A NS NR NR NR rm NR NR A NR NR NR NR NS 

18 A A A A A A A lJ A A U A A/A U A U A A AlA 

19 NR NR DND DND DND NR NR NS NS NS NR NR NR DND NR NS OND Oi'lD NR 

20 A A A A U A U A A U A A A/A A A U A A A/A 

21 A A A A A A A U A U A A A/A A A A A DND NR 

22 A A A A A A A U U U A A A/A A A A A A A/A 

23 A DND DND DND DND NR NS NS NS NS DND NR NR A NR NS DND DND NS 

24 A A A A A A A A A U A A A/A A A U DND NR A/A 

25 A'A A A NR A A U NR U NR NR A/A A NR NR NR NR NR 

26 A A A A A A A A A A NR A A/A NR U U DND NR NR 

27 A U A A A A A 11 A A U A A/A DND A A A U NS 

28 A U NR NR NR NR A U A U U A Nil NR NR NR NR rm NS 

29 A A A A A A A U A A A A NR A A U DND NR NS 

30 A U A NR NR A A NR· A NR NR A A/A NR U NR NR A A/A 

31 

32 

33 

34 

35 

36 

37 

A 

A 

A 

U 

A 

A 

A 

NS A 

U A 

A A 

NR U 

A A 

A A 

U A 

A U 

A NR 

NR A 

A NR 

A A 
A U 

A A 

A NS 

A U 

NR A 

A A 

A A 

A A 

A A 

A 

U 

A 

NR 

U 

A 

U 

NR 

A 

NR 

4. 
A 

U 

U 

NR NR 

A NR 

NR NR 

U A 

U U 

U A 

NR A 
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NR NR NR 

A A/A NR 

NR NR NR 

DND NR A 

A A/A A 

A AlA A 

A A/A A 

NR A DND DND NS 

A NR NR U NS 

NR Nfl DND NR NS 

A A A NR A/U 

A A A A A/A 

A NR A A A/A 

A A NR A NS 
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':: TABLE 88 (con It) 

AGGREGATE RESUL:IS OF PARTICIPATING LABORArORY RESPONSES TO TEST SAt;I~LES # 1-21* 

-------r----~~. ------------------------------------------________ _ 
Lab Test Sample Number 

Number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 19 20 

38 U DND A A A A A U A A A A AtA A A U A A A/A 

39 A A A A U A A U I'~ U A NR AI A U A A A A NS 

40 A NS DND DNO DND A NR U NS NR DND DND DND A U NS DND DND NS 

41 A DND A DND DND A NS NR NS NS DND A NR U A NS U DND DND 

42 A U A A NR A A A NR NR NR A NR NR NR NR DND DND NS 

43 A A A A A A A U U A U A A/A U A NR NR NR A/A 

44 A NS DND DND DND NR NS NS NS NS DND N!\ DND DND NR NS DND NR NS 

45 A NS A A U A DllD NR NR NR NR NR NR NR NR NR NR NR DND 

46 A A A A A A A U A A A A A/A U A A A DND NS 

47 A A NR A A A NR NR A NR A NR A/A Nfl NR NR NR A UtA 

48 A DND DND NR DND A NS NS DND NS DND DND DND DND A NS DND .DND NS 

49 A NR A NR NR NR NS NR NR NR NR NR NR NR NR NR NR NR NR 

50 A A A A A A A A A U U A UtA A U NR NR NR A/A 

. _ 51 A U A U A A A A U U A A A/A A A A A U NS 

52 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 

53 A U A A A A A A U U NR A A/A U ' U A A DND A/A 

54 A A A A A A A U U A NE A A/A A A U DND DND A/U 

55 A U A A DND A A A A NR OND DND A/A A U NS DND DND NR 

56 NR A DND A NR NR A NS NR N~ DND DND NR NR DND DND DND DND A/A 

57 A NS NR NR N.R A NR NR NR NR NR NR NR U NR NR NR NR NS 

58 A A A NR NR A NR U NR A NR NR NR A A A NR NR NR 

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 NR 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 

63 A DND A DND U A DND A NS U DND A A/A U A NR 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 l'. DND DND A/U 

66 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 

67 A A A DND NR NR A U NS 0 DND A A/A A U A DND DND DND 

68 A NS A DND DND A NS U NS NR DND NR A/A NR A NS DND DND NR 

69 A NS DND DND DND A NS NS NS NS DND DND DND DND NR NS DND DND NS 

70 A NS DND DND DND A NS NS NS NS DND NR DND OND U NS DND DND NS 

71 A A A A A A A A U U NR A A/A A U NR NS NR NR 

72 A NS DND NR NR NR NS NS NR NR NR NR NR DND NR NR NR NR NR 

73 NS NS NS NS NS NS NS NS A A U A A/A A A A A A A/A 

;4 A A A A A A A U U U A A A/A A A A A A A/A 
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TABLE 88 (cont'd) 
AGGREGATE RESULTS OF PARTICIPATING LABORATORY RESPG~SES TO TEST SAMPLES # 1-21* 

Lab Test Sample Number 
Numbe~ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 19 20 

75 NS NS NS NS NS NS NS liS NS NS U A AI A U A U DND A NS 

76 A A A A A A A A A A " ,~' A U/A A A A A A U/U 

77 A' NR A ,A A A A U A U A A A/A U A A A A A/A 

ro g g AA g g g g g g • ~ g ~ ~ ~ ~ ~ ~ ~ 

79 NS NS NS NS NS NS liS NS NS NS NS NS NS NS NS DND DND DND NR 

SO 

81 

A U 

Jl. U 

A 

A 

.)ND DND A A U NS NS DND A A/A U A J!S DND DND NR 

A A A A A A A A A AlA A A A A DND tl/A 

82 A A A .A A ~ A A A A A A A/A U NR A A NR A/A 

83 A NS A DND oNo A NS U NS NS DNo A A/A A NR NS DNO DND NS 

84 

85 

86 

87 

A U A A A A A U U U 

A U A A A A A U A A 

A A A A A A A U A U 

A A A A A A A U A A 

U A A/A NR A A DND DND A/A 

A Jl. A/A U NR A A DND NS 

DND A A/A A A A A OND A/A 

oND NR A/A U A NR A A A/A 

88 A US '~', DND DND A DND NR NS NS U NR NR A NR NS DND DND NS 

89 A NS NS NR NR NR A NR NR U NR NR NR A N~ NR NR OND NS 

90 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS A A DND NS 

91 A NS DND DND DND A NS NS DND DND DND DND DND DND A DND DND DND NS 

92 A DND DND DND OND A NS NS NS NS ONO DND DND oND A NS oND DND oND 

93 A U A A A A A U A A U A A! A A A A NR oND NR 

94 NR NR NR NR NR A NR' U DND fiR NR U All<. DND A A DND NR NS 

95 A fiR NR NR DND A NR NR DND NS DND OND DND DND NR NS DND NR NR 

96 A NS DfiD DND DND DND DND NS NS NS NR NR NR NR fiR NS NR NR NR 

97 A NR A U A A NR NR NR NR NR NR NR A NR NR uND DND DND 

98 A A A DNo DND A A U NS NS DND DNo A/A A A NS ONO DND NS 

99 A A A A U A A A NR NR NR A A/A NR NR NR NR NR A/A 

100 NR NS NR m, NR DNO NS NR OND DNO OND OND OND DNO ONP NS OND DND DND 

101 A U A U A A A U A U A A A/A U A A A A A/A 

102 A A A U A A A A NR U A A A/A U A U DNO NR NS 

103 NR NR N~, NR NR NR NR NR ·NR NR NR NR NR NR NR NR NR NR NS 

104 A NS A A A A DNO U A A U A A/U U A A A U, NS 

105 A A A A A A A A II A U ,iAA/A A NR A DNO I'm U/U 
( 

106 A U A A A A AU' A U U A A/A NR A U DNO U NS 

I~ ~ n ~ ~ ~ n ~ M AA n AA AA AA M AA AA AA AA e 
108 

1.09 

.110 

111 

A A A OND OND DND DND DND tiS NS rmD DND ONO, ONO DND NS DNti~::;-;:;?!n .. NS 
"" .. , 

A A A DND A A A U Ji A A A AI 1\ A U A NR' 'DND AlAi 
NR NR NR NR NR NR NR 

A A A A A A A 

NR NR NR NR NR NR NR 

UA A A A A/A A 
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TABLE 88 (cont'd) 
AGGREGATE RESULTS OF. PARTICIPATING LABORATORY Rr:rpPONSES TO Tf,ST SN1PLES # 1-21* 

Lab Test Sample tlumber 
Nu b I' 1 ,2 , 3 Ij 5 6 l' 8 9 10 11 12 13 14 15 16 Ii 19 20 

~~m~, ~e __ ~ __ .~_~,~~~~~ __ ~~, 

112 A tlS ONO NR ONO fl. tiS tis ONO tiS OI'lO NR NR PNO NR NS NR NR NR 

113 A NS 0110 ONO OND NR NS tiS NS NS DND DND DND DNa NR NS NR flR AI A 

114 fiR A A A A A A U I1R U NR NR NR NR NR NR NR NR NR 

115 ONO U A DND DNO olm U NR NS NS NR tlR A/ A NR OND NS NR NR AliI 

116 A A A A NR A A OND NR A I'lR NR DND OND A NR NR NR NR 

117 A A A A A A A U A A A A A/A ONO A NR DNO A A/A 

ii,;; A NS tlR NR NR A tiS NR NR NR NR NR NR NR NR NR NR tip. NR 

119 tlR A NR NR NR OND A DND DND OND DND DND OND NR NR NS DND A DND 

120 A NR OND NR NR A NR NS NR NR OND NR NR NR A NR NR NR NS 

121 NS NS NS NS tiS NS tiS NS NS NS A A AlA A A U DND NR NS 

122 A NR A A A A A A A A U A AlA A A A A A AlA 

123 A NS NR NR NR A tiS NR NR NR NR NR NR NR NR NR NR NR ~R 

124 A NS DND ,bND DND A NS NS tiS NS DND OND DND U A NS DND DND DND 

12fl A A A ii A A A U U A U A A/A A A A OND DND NR 

126 A A A P. A A A A A A NR A AlA DND A A A DND A/U 

127 A A U A NR A U NR A tlR NR NR NR NR tlR NR NR NR tjS 

128 A A A A A A A U A A A, A A/ A U A A A A NS 

129 A NS A A A A OND A A A U A ~/A A A A U U tiS 

130 A NS A A A U NS U U U A A AI A U A A U NR NR 

131 A A A A A A A A A A U A A/A A A A U A NS 

132 A ;, NR A A A A A A NS A A AI A A NR A A DNO NS 

133 A A A A A A A A A U A A ' AI A A A U DND DND AI A 

134 A tiS DND U NR A NS_ NS NR I~R NR NR AlA NR NR NR NR NR NR 

135 A NR A A-A NR A NR NR NR NR NR NR NR NR NR A NR NR 

136 A NS A DnD P.' A DNO li NS A DND A AI A A NR U OND A NS 

137 NS NS NS liS NS NS NS NS NS NS ilS NS NS NS A DND DND DND NS 

138 A A A A A A A NR A A A A AlA A A A A A AlA 

139 A NS A ONO OND A NS U NS NS DNO ONO A/A A U U OND NR NS 

140 f> I'm A NS A A A A U A fiR A '. NR U A A A DND NR 

141 NS NS NS DND DND A N5 NS, DNO NS DNO DNO NR ONO A NS Dim DND NS 

142 A A" A A A A A U A Nlt NR NR NR A A A NR NR A/A 

143 A NR NR A NR NR'NR ONO DND DND NR NR NR NR NR NR NR NR NR 

144 A NR" NR NR NR NR NR Nil NR NR NR NR NR NR NR NR NR Nfl A/A 

145 A A A A. A A A U A ~ A A U/A A A A· A DND A/U 

146 

147 

148 

, :.. 

A NR A A NR A A U NR NR NR NR ~/A NR A NR NR NR AlA 

/'IS NS /'IS NS NS' NS NS NS NS NS NS NS NS NS NR DND DND A DND 

;A .N$'~~'1)ND :'~ND DND A . D~p NS NS OND OND DNO OND DND A NS DND NR' NS' . 
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c~, TABLE 88 (cont'd) 
,/ 

AGGREGATE RESUL fs OF PARTIe I PATING LABORATORY RESPONSES TO TEST SA~lPLES If 1 ~21* 

I·· Test Sample tlumb~r 
_f:.::I~~~.::.:~e:.:.r....L.-,l:...· _.::.2_...::3~.1 !.'. 6 7 8 9 10 11 12 13 14 15 16 17 19 20 

149 A NS DND DND DND A DND NS N5 DHD DND DND DND DND A NS DND DND DND 

150 A A A A A A A A A U A U AlA U A A A A AlA 

151 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 

152 U A U U U A A U U NR NR A A/A A A U OND DND NR 

153 A NS A A A A DND U A A DND A A/A· A A A DND DNl DND 

154 U A A A NR A A U NS U NR NR NR NR U NR NR A A/A 

155 U U DND DND U NR A DND DND NR DND DND DND NR A U DNDU AlA 

156 A A A A NR NR A U A U NR' NR NR NR NR NR NR NR AlA 

157 NR U A NR NR NR NR NR NR A NR NR A/A NR DND NR NR NR NS 

1.!i8 A NR ·NR NR NR U NR DND DND DND DND DND DND NR U NS DND NR NR 

159 A A U A A A A U A A A. A A/A A U U U A NS 

160 A NR A A U A A U U A A A A/A A 4 A U DND A/A 

161 A DND A DND DND NR DND U NS DND A A A/ A A NR NS DND DND NS 

162 NS NS NS NS NS NS NS NS U U DND A A/A A A U U A A/U 

163 NR NS DND DND DND A NS DND DND DND NR NR NR NR NR NS NR NR NS 

164 A NS A DlID DND A NS U NS NS A A A/ A NR A NS DND DND NS 

165 A NS A DND DND A NS U NS NS DND DND A/A NR U NS DND DND NS 

166 A A A NR A A A NR NR NR NR NR NR NR NR NR NR NR A/U 

167 A A A A U A A A A U U A AlA U A U ·A DND A/A 

168 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 

169 . U NR A NR NR A A NR NR NR NR NR NR NR NR U :.DND NR NS 

170 A A A A A A A U A U NR A A/A A A U NR DND NS 

i71 A A A A A A A U A. A A A A/A A A A DND A A/A 

172 U U A NR NR NR NR NR NR NR NR NR NR NR NR NR NR· NR NR 

173 A NS A DND NR NS NS U NS DND A A A/A DND NR NS DND DND ·DND 

174 A NS NR NR NR NR NS NR NR NR NR NR NR NRNR NR NR NR NR 

175 A NS A NR NR A NS U NR NR NR NR NR A NR NR NR NR NS 

176 f\ A DNq, A A A A NS U U U A NS A A NR DNb DND NS 

177 U NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR Nfl 

178 A A A NR NR NR NR NR NR NR NR A NR DND NR U NR NR NRI 

179 A A A . A U A A U A \;1.1. A A AlA A A A DND DND NS 

180 NR c NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 

181 A A NR NR NR NR A NR DND NR DND NR ~R OND NR NR NR NR AlA 

182. 

183 

A NS A A NR A 

NS .·NS NS NS NS NS 

NS NR NR NR NR NR NR NR fiR NR DHD Nt{ NS 
(\,:~ 

NS NS· NS .. NS NR A Nff A A NR NR NR N5, 

184 U NS A A A A A U ~R U NR A A/A U A NR NR DND NS 

185 A DND DND DND DND A NS NS NS NS DND. DND DND DND DNq NS DND DND .NS 

247 
,_-,' 

u 



(; 

TABLE 8e., (contl'd) 

AGGREGATE RESULTS OF PARTICIPATING LABORATORY RESPONSES TO TEST SAMPLES # 1-21* 

lab Test Sample Number 
Number 1 2 3 4 5 6 7 B 9 10 11 12 13 14 15 16 17 19 20 

186 A DND A A A A NS U A U A A A/A A A U A A NR 

187 liS NS tiS tiS NS /'IS NS NS NS NS A NR NR A NR A A :iR DND 

las A A A A U A A A U A PND A DND NR A A NR PND A/U 

189 A NR NR NR A A A NR NR NR NR NR NR NR NR NR NR NR /'IS 

190 A NR A NR U A A U NR U DND DND A/A PND A ,U DND DND A/U 

191 A NS DND DND DND A NS NS NS NS OND DNn DND NR PND tDNR DND AlU 

192 NS A A A A A NR A A A. A A AlA A A A NR A AlA 

193 A A A A A A A NR A NR NR NR NR NR NR NR A NR DND 

194 A U /'IR A A A A U NR NR DND DND NR NR NR NR NR NR DND 

195 A A A NR NR A A NR NR NR DND NR NR NR NR liR DND NR /'IS 

196 A /'IS DNP PNP DND A DND NS NS NS DND A A/A DND A /'IS DND DND NS 

197 A U A A A A A A U U U A A/A A A U U A A/A 

19B A A A A U NR A NR DND A NR /'IR NR /'IR NR /'IR NR NR NR 

199 A A A A A A A A U U A A A/A A NR A A A DND 

200 A NS A DND NR A NS NR NS NR DND DND NR NR ~R NR DND DND NS 

201 

,202 

203 

204 

205 

206 

207 

208 

209 

210 

211 

212 

213 

214 

215 

216 

217 

218 

219 

220 

221 

222 

NS 

U 

A 

A 

A 

A 

DND A 

NR A 

NS DND NR DND NR 

NS A DND DND A 

NS U U NS 

A U NR NR 

~S DND DND NS 

NS U 

A A u A NR NR NR 

NR NR 

/'IR NR 

A/A A NR NR NR NR NR 

DND DND DND DND NR '/'IS NR DND DND 

A 

A 

A 

A 

NR 

A 

A 

A 

A 

DND DND DND DND DND NS NS 

NS 

NS 

NS 

NS 

NS 

A 

U 

NS DND DND DND DND NR NS A DND NS 

NS DND DND DND DND NR NS DND DND NS 

NS DND DND DND DND DND NS NR DND DND NS A DND DND A NS U 

U DND DND DND A 

NS A DND DND A 

A 

NS NS 

A 

NS 

NR 

A 

A 

A 

NS 

NR 

A 

A 

A 

A 

A 

A 

A 

A 

NS 

NR 

A 

NS 

A 

A 

A 

A 

A 

A 

A 

A 

U U 

A NS U 

A 

U 

A 

A 

A 

A 

A 

U 

A 

A 

NS A 

liS 

U 

A 

A 

A 

A 

A 

A 

U 

A 

A 

A 

A 

A 

NS A AQ A ':~~. 

U A ',1\ U A 

A A A A A 

NS A PND :PND A 

A NS 

NS U 

A 

NS 

U 

U 

NS 

A 

NS U 

NS U 

NS U 

/'IS 

A 

A 

A 

u 
U 

U 

A 

NS U 

A 

A 

A 

U 

/'IS U 

NS NR NR DND NR A N~ NR NR NS 

NS 

U 

U 

DND U 

U A 

U 

U 

A 

A 

A 

U 

A 

U 

A 

U 

A 

A 

U 

A 

A U 

A U 

liS NS 
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DNO DNO A/A A 

A A A/A A 

A NS 

NRA 

DND NR NS 

A DND AlA 

NR A 

NR NR 

A A 

u 

U 

A 

A 

A 

U 

U 

A 

U 

A 

A 

A 

A 

A 

A 

A 

DND NR 

A ,NR 

NR A A 

AlA NR (J 

A/A NR U 

U 

A 

A 

A/A NR NR U 

A/A DND tI A 

A/A U NR A 

A/A A A A 

A/A A A U 

A/A A A A 

NR NR AlA 

fiR NR A/A 

U A UNO 

NE A NS 

NR NR A/A 

A U 

NR A 

A 

U 

A 

U 

U 

U 

NS 

NS 

NS 

AlA 

NS 

A/A A U 

A/A DND A 

NR NR A 

NR NR NR NR 

A A A NS 

NS A U NS 

,j 



TABLE 88 (cont'd) 
AGGREGATE RESULTS OF PARTICIPATING LABORATORY RESPONSES TO TEST SAt-1PLES 11 l-l'1* 

Lab Test Sample Number 
Number 1 2 3 4 5 Ii 7 1;'; 9 10 11 12 til 14 15 16 17 19 20 

223 A NS DND 01'11) DND A NS NS NS NS A DNo DND DND A NS ONO OND NS 

224 A A ONO A A A A NS U U ONO ONO OND ONO A A ONO A A/A 

225 A NR A NR NH A NR NR NR NR NR NR NR NR A NR OND ONO NS 

226 A A A A OND A A U A NS DND NR A/A NR A NS NR NR NS 

227 A NS A ONO DNO A NR U NS NS NR A AlA ONO A NS ONO OND NS 

228 NR NR DNO NR NR NR NR NS NR NR NR NR NR NR NR NR NR NR NR 

229 A A A A A A A U U A U A A/A A A U A A NS 

230 A A A NR A A A U NR NR NR NR A/A NR A A NR A NR 

231 A A A A U A A NR U U ONO A ~R ONO A NR NR NR A/A 

232 A A A A U A A NR A A A A A/A A A NR A PNO A/U 

233 A U A A A A A U A A A A AlA A A A A OND A/A 

234 

235 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

NS NS NS NS NS NS NS NS NS NS A 

NS ~5 NS NS 

A AlA A A 

NR A 

A A 

NR NR 

A AlA 
236 NS A A A A NR A A U NS NR A AlA A A A A A A/A ~. 

237 NS A A A A NS A U A NR NS A A/A A NR NR NR NR AI A 

238 A U A A NR A A NR U NR U NR NR NR NR U DND DNO NS 

239 

240 

A A A DND OND A A A NR A A A A/A NR A NR NR NS NS 

A A A A A A A U A A A A A/A U U U U A A/A 

241 NS NS NS NS NS NS NS NS NS NZ NS NS NS NS NS NS NS NS NS 

242 NR NR NR NR NR NS NS NS NS NS NS NS NS NS NS NS NS NS NS 

243 NS NS NS NS NS NS NS NS NS NS A NS DND NS NS NS NS NS NS 

244 NS NS NR NR Nh ~R NS NR NR NR NS' NS NS NS NS NS 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 DND A A A A NR U A ONO DND A/A U A U DND OND NS 

247 A A A A A A A NR ONO DND DNO A NR U NR NS NR QND NS, 

248 A NS OND NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 

249 A NS NR NR NS NS NS Ns NS NS NS -: NS NS NS NS NS NS NS NS 

~1 M ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

252' NS NS NS NS NS NS NS NS NS NS NS NS NS NSNS NS NS NS NS 

253 A NS NS NR NR A NS NR NR NS NS NS NS tiS NS NS N~ NS NS 

254 U NS A A U A NS A U NR NR NR' A/A DND NS NS NS NS NS 
I; 
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TABLE 88 (cont'd) 
AGGREGATE RESULTS OF PARTICIPATING LABORATORY RESPONSES TO TEST SAl~PLES # 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 - No Response Received 

DND - Does not perfonf1 test 

A - Acceptable Proficiency Demonstrated 

U - Unacceptable Proficiency 

The "Lab Number"in the far left-hand column bears no relationship to 
the code number assigned to laboratories in the course of the research 
study. 

Test Sample #18 is not included 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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Sample 
Number 

, 
2 

3 

4 

5 

6 

7 

8 
9 

10 
, -
I I 

12 

13 

14 

15 
16 

17 

18 

19 

20 

21 

TABLE 89 

PERCENTAGES OF LABORATORIES REPORTING RESULTS OF IIUNACCEPTABLE PROFICIENCyl! 

Number "unacc~ptable" responses 
____________________ xl00= Percent "Una.cceptable" 
Number of laboratories responding with data 

Sample 
Type 

Drugs 
Fi rearms 
Blood 
Glass 
Paint 
Drugs 
Fi rearms 
B100d 
Glass 
Paint 
Soil 
Fi bere; 
Physiological 
Fluids (A&B) 
Arson 
Drugs 
Paint 
Metal 

Number of Labs 
Responding 
With Data 

205 

124 

158 

129 

121 

181 
132 

132 
112 

111 

93 

120 

129 

118 
143 

103 

68 
Hair (A,B,C,D,&E) 90 

Wood 65 

Q.O. (A&B) 74 
~. '. ~ 

Fi rea~l11s 88 
:~. 

Number of 
nUnacceptable ll 

Responses 

·16 

35 

6 

6 

24 

3 

7 

94 

35 
57 

33 

2 
(A) 3 
(B) 2 

34 

26 
35 

15 

45 
25 
49 
61 
32 
14 

4 
14 

. 12 

251 

% of Laboratories 
Submitting 

IIUnacceptahle" Responses 

7.8% 

28.2% 
3.~% 

4.8% 
20.5% 

1. 7% 
5.,3% 

71.2% 
31.3% 
51.4% 
35:5% 
1. 7% 

(A) 2.3% 
(B) 1.6% 

28.8% 
18.2% 

34.0% 
22.1% 

(A)50.0% 
(B)27.8~~ 
(C)54.4% 
(0)67.8% 
(E)35.6% 

21.5% 
(A) 5.4% 
(B)18.9% 

t'l 



TABLE 90 

DISTRU~iJTION OF PROFICIENCY RATINGS AMONG PARTICIPATING LABORATORIES* 

Number of Number of 
Percentage A U Labs Percentage A U ,- Labs 

100.0 20 0 1 90.0 18 2 2 

18 0 9 1 1 

15 0 1 89.9 17 2 7 

12 0 1 88.9 16 2 6 

11'" 0 1 8 1 3 

9 0 88.2 15 2 1 

8 0 1 87.5 7 1 5 

6 0 4 86.7 13 2 2 

5 0 3 85.7 18 3 5 

4 0 6 6 1 6 

3 0 13 85.0 17 3 4 

2 0 13 84.6 11 2 3 

1 0 3 83.3 15 3 2 

95.0 19 2 10 2 2 

94.7 18 1 1 5 1 1 

94.4 '17 1 3 82.4 14 3 10 

94.1 16 1 2 81.8 9 2 2 

92.9 13 1 2 81. 3 13 3 2 

92.3 12 1 3 81.0 17 4 2 

91.7 11 l' 2 

II 
80.0 12 3 2 

90.9 10 2 8 2 2 

* Does not include Tests 18 and 21. 
p 
~.,,; 
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TABLE 90 

DISTRIBUTION OF PROFICIENCY RATINGS AMONG PARTICIP.L\TING LABORATORIES 

Number of Number of 
Percentage A U Labs Percentage A U labs 

4 7 69.2 9 4 2 

78.9 . , 5 4 . 2 68.8 11 5 2 

77.8 14 4 4 66.7 10 5 2 

7 2 1 8 4 1 

76.9 10 3 3 6 3 1 

76.5 13 4 1 4 2 

76.2 16 5 2 2 1 3 

75.0 15 5 1 64.7 11 6 1 

12 4 2 64.3 9 5 

9 3 2. 62.5 10 6 1 

6 2 3 5 3 2 

3 1 5 61.5 8 5 1 

73.7 . 14 5 3 61.1 11 7 1 

72.7 8 3 1 60.0 9 6 1 

72.2 13 5 1 3 2 2 

71.4 15 '6 2 58.3 7 5 

10 4 2 55.6 5 4 r 
5 2 7 54.5 6 5 2 

70.6 12 5 1 53.3 8 7 1 

70.0 14 6 1 50.0 4 4 1 

7 3 1 1 1 1 

f~} 
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TABLE 90 

OISTRIBUTION OF PROFICIENCY RATINGS AMONG PARTICIPATING LABORATORIES 

...... 
Number of Number of 

Percentage A U Labs Percentage A U Labs 

46.2 6 7 1 

44.4 4 5 1 

33.3 2 4 1 

1 2 2 

0.0 0 1 1 



TABLE 91 

PERCENTAGE OF RESPONDING LA~ORATORIES HAVING flX"% OR GREATER OF 
THEIR RESPONSES WITHIN THt: IIACCEPTABLE" RES~ONSE CATEGORY* 

~ 

Percf;!ntage of Number of Percentage of All 
Total Responses Laboratories Participating CUmulative 
Considered In This Laboratories Frequency 
Acceptab1e* Percentage Range Having This Rating In Per'cent 

100% 59 25.3 25.3 

95.0-99.9% .2 0.9 26.2 

90.0-94.9% 18 7.7 33.9 

80.0-89.9% 74 31.8 65.7 

70.0-79.9% 45 19.3 85.0 

60.0-69.9% 22 9.4 94.4 

50.0-59.9% 7 3.0 97.4 

Below 50% 6 2.6 100.0 

TOTALS 233 100.0 N"!~. 

* Does not include Tests 18 and 21. 
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GENERAL FIND INf7S 

1. 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 testing 
to identify areas in need of improvement. , 

2. The data co1lected from the participating criminalistics laborato
ries are not amenable t.o classical statistical formatting anQ 
presentation. However, other meaningful statistical formattings for the 
tabulation and presentation of \'/hat are considered to be unique data 
collection were possible. 

3. There is a need for continuous proficiency testing programs 
at either the national, state or local 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 proficiency testing program 
can expand: 

a) Many evidence types have yet to be tested (e.g., 
too1marks, explosives, imprint evi dence, fracture, 
tear and splatter patterns); 

b) Many of the evidence types 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 firearms sample included 
(,'101y bullets and cartridge cases); 

c) The samples can become more realistic by incor
porating contaminants and by minimizing sample 
size and quantity. 

5. Laboratory anonymity and the confidentiality of the submitted 
data are key. factors to insure a high participation rate in a voluntary 
program such as this one. 

6. A wide range of proficiency levels among the participating 
1aboratories exists, and in, general, there are several evidence types 
with which the laboratories are having serious difficulties. , 

" 

7. The need for a practical time table which does not tax the 
workload of the participating laboratories, the sample manufacturers 
and the program administrators has been implicitly demonstrated. 

8. Many of the nation's crime laboratories lack one or more of the 
fund'amental criminalistics services as evidenced by the variability 
of participation and reporting rates with respect to the various 
evidence 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 samples were subject 
to the following variables: 

a) The examiner ranged from being the most competent 
and experienced in the laboratory to the novice or 
trainees; ~ 

b) The methods for analyzi.ng the samples ranged from 
the routine to a complete overkill; 

c) The number of examiners analyzing the sample ranged 
from one to an entire group; . 

d) The sampl"e may have been processed either i.n-hou~e 
or may have been sent out of the. 1 aboratory for 
analysis. ' 

10. The data derived from this research project cannot be utilize~ 
to make evaluative or comparative judgements between individual cri'me 
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 rssponses t~ the questions on the data sheats suggest that 
a lack of uniformityt>dsts il) examination and reporting procedures. 
For instance, a saliva sample might be reported as "non-semina1,11 
an animal hair as II non-human," or a blood sample is characterized 
solely by its ABO grouping. . 

12. Unacceptable laboratory proficienci.es most often could be attri
buted to one or more of the following problems: 

a) Misinterpretation of the test results by the 
examiner resulting frcm carelessness or lack of 
experience; 

b} Failure to employ adequate methodology, or 
failure to employ appropriate methodology; 

c) Mislabelled or contaminated primary standards; 

d) In~dequate data bases or standard spectra. 

13. Laboratory reSponses to a survey show that most labor~tories 
cannot afford to participa,te in a proficiency testing program on 
a subscription (fee) basis. 
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CHAPTER V 

RECOMMENDATIONS .( 
(\ 
\, 

1.A n~\ti onwi de program of continuous profi ciency testi ng of crime 
laborator~\es should be established and administered by a peer group 
such as th\\ one developed in this research program. 

2. Futur~\ proficiercy testing programs should contai n provi sions to 
render technical assistance to the la~oratories Nnich desire and request 
such help. 

3. /A series of LEAA funded remedial training workshops which are de
signed to address t'he shortr:omings in laboratory performance identified 
in the findings of this project should be immediately developed. 

4. Future proficiency testing programs of this type (i .e., one with 
voluntary, anonymous participants) should develop a fa:il-safe rreans 
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 maintaining 
what has been a successful proficiency testing program. 

, 
6. It is recommended that LEAA respond to the following specific 
laboratory 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 
jiisseminate information/guidelines on the use and 

.. interpretation of solubility 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 
collected and distributed by the National Bureau of 
Standards. 

7. There should be continuous LEAA support of crrtification and accre
ditation programs within the field of criminalistics as evidenced by 
the problems identified in this report. Such p~cgrams :ho~ld be ., 

. carefully conceived and administered by professl0nals w1thln the fle,d. 

8. Law enforcement agencies at all levels .Of government should 
recognize that the existing crime laboratory problems that were noted 
during the course of this research project may be linked to defi
ciencies in the budgets, physical and human resour~ces of laboratories 
Which have been cited in previous studies and other reports and should 
allocate the suJficient r'esources to final1y cor'rect these deficiencies. 
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GHAP~ER VI 

EPILOGUE 

v 

This final report has attempted to navigate the reader through 
a three-year long project, one that was both ambitious in scope and 
productive ih the final analysis. Many of the findings however, are 
nei ther new nor unexpected to anyone who has kept abreast ·of the 
1 i terature emanating from the assessments, evaluations, surveys and 
task force reports pertaining to the qualitative aspeci;s of fore~sic 
science, specifically, the crime laboratory. In reality, the final 
report of the proficiency testing prcject.has documented in greater 
and more concrete detail many of the observations 'and findings of 
these earl i er works. .. 

During the course of the proficiency testing program, it was 
quickly recognized 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. 
All of the previous reports wM:ch have addressed the issue have 
inferred the likelihood of such a finding. An examination of the 
criminal justice literature published during the last fifteen years 
reveals an increasing awareness of the cri:me laboratory's role 
in the adjudication of criminal justice. Many believe that this new 
awareness was sparked in. part by the a,dvent of the Mi randa and 
Escobedo decisions. . 

We have learned the lesson of history, ancient and 
modern, that a system of criminal law enforcement 
which comes to depend on the IIconfession tl will, in 
the long run, be less reliable and more subject to 
abuse than a system which depends on extrinsic evi
dence independent1y secured through skillful inves
t i ga ti on. 1 . 

, 
This sentiment was reiterated by the President's Grime Commission 

in 1967 which stated: 

More and more, the solution of major crime will hinge 
upon the discovery at crime scenes and subsequent 
scientific laboratory analysis of late'2t fingerprints~ 
hair, fibers, blood and similar traces. 

1 Escobedo v. Illinois, 378 U.S. 478, 488 (1964). 

2 President's Commission on Law Enforcement and Administration of 
Justice, Task Force Re ort: The Police (Washington, D.C.: U.S. 
Government Printing Office, 1967 , p. 51. 
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Thus ~ the need for the crime lQ,boratory was firmly establ ished 
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 lab\lratories were so short handed 
that they were estimated to handlecaseloads five times the size 
they should have been. 3 -

Alfred Blumstein, ~n an article published in 1967, remarked that 
" ..• most police crime labs contain little more than a fingerprint kAt, 
a camera, maybe a darkroom, and sometimes a comparison microscope. II 

The Law Enforcement Assistance Administration's predecessor, the Office 
of Law Enforcement Assistance, published a study ,in 1968 which disclosed 
that II ••• nearly every laboratory in the United States and Canada is 
overcrowded, understaffed, underpaid, underequipped and overworked. 115 
An LEAA funded project by the Midwest Research Institue published in 
1970 noted the pressing need for " ... short courses, seminars,and 
formal gcademic programs at the graduatelevel ... 11 in the crimiYlalistics 
fi e 1 d. 

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 also 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 w~ich stunted 
the growth of thei r overall 1 aboratory capabi 1 i ties. CUY'Tently, 
laboratories still devote a very substantial proportion of their 
limited resources to the examination and identification of controlled 
substances" 

It is acknowledged that crime laboratories have improved 
noticeably during the past ten years. However, this has not been 
suffi ci ent to meet the increasing responsibil it; es that they must 

3 \3rian Parker, liThe Status of Forensic Sciencein the Administration 
,J of Criminal Justice," Rev. Jur. U.P.R., XXXII, No.2 (1963), 414, 417. 

4 Alfred Blumstein, "Police Technology," Science and Technology, 
No. 72 (December, 1967), p. 42. . 

5 Alexander ~oseph); Crime Laboratories--Three Study Reports, LE~A 
Project Report (Washington, D.C.: U.S. Department of Justice, 1968), 
p. 84. 

6 Walter R. Benson, John E. Stacy, Jr. and Michael L.Wor1ey, 
Systems Analysis of Criminallstics Operations, LEAA Grant NI-044 
(Kansas City, Mo.: Midwest Research Institute, 1970), p. ,9. 
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Julfill. One of the most fundament~J problems is inadeq\late budgetary 
support from the laboratories I parent agencies. The National Advisory 
Commission on Criminal Jus"tice Standards and Goals Report of Police 
(1973) stated: "Too many police crime laboratories have been set up 
on budgets that,preclude the recruitment of qualified, professional 
personnel. II And further: IIToo often the laboratory i s,\ not considered 
a primary budget item and is one of the first units to suffer when 
bup,qets are trimmed. Such practices relegate the crime laboratory to 
ar(.,nferior position among other support services." 7 The National 
Adv'fsory COl1111ission also included a recommendation which now appea.rs 
to be a forerunner of the proficiency testing cQncept: lilt is 
recommended thata natioRal .. program be established to insure that all 
tests and analyses PRt':forinect, by State~ regior-al or local laboratory 
facilities are procedura11y sound and sCientificallyvalid.\I 8 

In short, the finaF'report of the proficiency testing projecfhas 
described the symptoms of old probiems, problems wbich have been 
brought to our attention 6n numerous occasions in t~e 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 manageria,l .andbudgetary problems and the degree 
of laboratm"y 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 6.f attracting 
and supporting superior scient'ific personnel? And woulq not the absence 
of such. personnel negatively a.ffect the proficiency 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 combat an increasing backlog, foregoing additional confirmatory 
anCllyses or double checks by a, second criminal ist? 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-going education and traini.ng, unsatisfied needs for advanced or 
superior instrumentation, unsatisfied needs for adequatelaborat;qry 
facilities and unsatisfied needs for better administrative decisJon and 
policy making, which all adversely affect laboratory proficiency' in 
varying degrees. This report documents that crime laboratories have 
been and are still in need of help. 

\c 
"\ 
I: 

7 
,I 

National Advisory Corrmission on Criminal Justice Standards 
and Goals, Police, Standard 12-2 (Washington, O.c~: U.S. Government. 
Printing Office, 1979), pp. 304-305 . 

. 8 Ibid, p. 316. 
if,' 
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The proficiency testing program has been controversial in that 
many lQ.boratory directors wondered whether the findings indicated by 
the research would constructively 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 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 labc/ratory 
as well as equitable criminal justice, the proficiency testing progt~afu 
was supported, in the end, by the laboratory directors with the optimis
tic hope that the results would 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 
laborator~es acknowledge that they are helpless without the support 
of the federal, state and munici~algovernments, an)p it is to them that 
the crime laboratories must turn for aid in t-aking)remedial measures 
and securing adequate resources for improved laboratory operations. 

Aside from greater resource allocations to the laboratories at 
the local level, the most pressing needs of the crime laboratories 
fall into the areas of certification of personnel, accreditation of 
crime laboratories, accreditation of forensic sci,ance degree programs, 
regi ona 1 ~~emedi a 1 workshops to upgrade the tra in~rng of current labora
tory personnel, research for improved techniques in the analysis of 
the various physical evidence types. The criminalistics community has 
al ready addressed many of these needs and developed several others into 
concept papers or g~ant propos·als fat" federal support. 

As a final note, the proficiency testing program has shown that 
laboratories can be extremely proficient. Many of the laboratories 
around the countrY-displayed excellence in the examination and analysiS 
of vi rtua lly all the ca tegori es of phys i ca 1 evi dence submi tted by tile 
project staff. Thi sis, wi thout a doubt, a great tribute to those 
laboratories, as well as to their supporting agencies and local 
governments. 
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i'APPENDIX A 

ROSTER OF PARTICIPATING LABS* 

*Note: This roster is not intended to serve as a comprehensive list 
of criminalistics facilities,but as a list of locations which were 
at some time included in this project. The appearance of any particular 
laboratory on this roster does not necessarily indicate participation 
in testing. . 

During the course df this project, several of the facilities which 
appear on this roster withdrew, others consolidated and yet others 
were closed. . 
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Director 
Alaska Crime Lab 
7337 0'1 d Sevl(~rd Hi ghway 
Anchorage, AK 99503 

M~ Dale Bloomer, Criminalist 
P.O. 'Box, 866 
Selma, AL' -,36701 

James C. Britton, III 
Toxicologist 
P .0, Box 2411 
Tuscaloosa~ AL 35401 

James M. Buttram, Ph.D., Director 
Alabama Dept. Toxicology and 
Criminal Investigation 
P.O. Box 2646 
Birmingham, AL 35202 

John Case 
Criminalist 
P.O. Box 529 
Jacksonville, AL 36265 

John H. Kilbourn: Toxicologist 
P.O. Box 2234 
Florence, AL 35630 

Lamar Miller, Criminalist 
P.O. Box 119 
Enterprise, AL 36330 

Vann V. Pruitt, Jr. 
Toxicologist 
P.O. Box 128 
Huntsville; AL 36804 

Dr. C.J. Rehling, Director 
Alabama Dept. Toxicology and 
Criminal Investigation 
Box 231 
Auburn, AL 36830 

Richard A. Roper, Toxicologist 
P.O. Box 565 
Montgomery, AL 36101 

James L. Sma 11 
COUt~thouse 
Church & Royal Streets 
Mobile, AL 36602 
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Capt. JamesL. Neighbours. 
Criminal J/nvestigativ~ Service 
Arkansas~$tate Polirii' 
P.O. Box!! 4005 
Little Rbck, Arkansas 72203 

" , 
W.J. Collier, Director 
Crime Detection Lab. 
620 W. Washington 
Phoenix, AZ 85003 

Garl R. Kempe!> Director 
City County Crime Lab 
P.O. 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. Sheriff's Ofc. 
Crime Lab 
3520 Kurtz Street 
San Dl ego, CA 9211 0 

A11en J. Boudreau 
Fresno .County Sheriff's Ofc. 
2200 Fresno Street 
Fresno, CA 93721 

James W. Brackett, Jr., Dir. 
Lab. of Cdminalistics 
Offi ce of the D.A. 
1551 Berger Drive 
San Jose, CA 95112 

G. L. Budd 
Orange Police Dept. 
Crime Lab 
30n, E. Chapman 
Or<mge,CA 92669 

W. Jack Cadman 
- Orange Co. Sheriff's Dept. 
Division of Criminalistics 
550 N. Flower Street 
Santa Ana~ CA 92702 
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" Dept. of Justice 
'. Crime Lab. 
2201 Blue Gum Avenue 

, Modesto, CA 95352 

,.A. Kei th Smith 
Dept. of Justice, Lab 
P .. O .. Box 13337 
3301 C Street 
Sacramento, CA 95813 

Robert M. Cooper 
Crime Lab Director 
Qua 1 s. Sec,ti on 
P.O. Box 87 
Pleasanton, CA 94566 

John E. Davis, Sr. 
Criminologist Section 
Oakland Police Dept. 
455 Seventh Street 
Oakland, CA 94607 

Duyane J. Dillon 

(~) 

Crime Lab., Admin. Bldg. 
Coroners Ofc., Contra Cost County 
P.O. Box 391 
Martinez, CA 94553 

Paul Dougherty 
San Mateo Co. Sheriff's Ofc. 
Lab. of Criminalistics 
Hall of Justice 
Redwood City., CA 94063 .' c' 

Dr. Paul L. Gilmont 
Santa Ana/Police Grime Lab 
24 Civic Center Plaza 
P.O. Box 1981 
Santa Ana,CA 92701 

Alan E. Gilmore , 
Sacramento Coun.tyD. A. 
Crime Lab 

.4400 V. Street 
,,'Sacramento, CA 95816 

Kenneth W. Goddard 
Huntington Beach Police Dept. 
Crime, Lab ' ,'. 
5th and Orange Streets 
Huntington Beqch, CA 92648-

Cecil Hider 
Santa Barbara Regfonal Li~b 
Dept. of Justi ce 
820 francis' Botello Road 
Go leta, CA 93017 ..• ,," 

Shoj iHor.i kosh i, Crimtn'a 1 is t 
San Francisco POliceCri~e tab 
850 Bryant Street 

, San Franc i sca, CA 94103, 

Herbert Irwin 
Kern Co. Sheriff's Office· 
erime Lab 
1415 Truxtan Avenue 
Bakersfield, CA 93301 

Q.A. Berquist 
Long Beach Police Department 
Criminalistics Lab 
400 W. Broadway 
Long Beach, CA 90802 

Carl D. Lawrence, Director 
Bureau of Iaentification 
FountainVal'ley Police Dept. 
l0200, Slater Avenue 
Fountain Valley, CA 92707 

. Richard H. Fox 
County of Ventura 
Sheriff's Grime Lab 
501 Pol; Street 
Ventura, CA 93001 

Anthony Longhetti 
San Bernadino Co. Grime Lab 
Room. 105; Courthouse 
351 N~ ArrOWhead Avei1ue , 
San Bernadino, CA 924a1~ 

los Angeles County Sheriff's Dept. 
Harry Eo tkK€ehan' 
Criminalistics Lab 
2020 W. Beverly 
Los Angeles, ,. C~ 90057 

Ste.ve t1cJunkins 
Dept. of Jus tree. 
Salinas Regional Lab 
745 Afrport Blvd. 
Sa 1 i nas, GA 93901· 
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Lindberg B .\Mi 11 er 
lnst. of For'e'nsic Science 
2945 Webster .Street 
Oakland, CA"S4609 

Lt.i Col. Mau~ice D. Milton 
USACIL Pacif1c 
APC San Franeisco CA 96343 

II 

Alfred J. MO!:;es 
West Covina ~;atell ite Lab 
Dept. of Justice 
609 S. Sunset Avenue 
West Covina, CA 91790 

Dr. Thomas T. Noguchi 
Ofe. of the Mt:!di ca 1 Exami ner 
County of Los Angeles 
1104 N. Mission Road 
Los Angeles, CA 90023 

Robert Ogle 
Santa Rosa Regional Lab 
7505 Sonoma Highway 
Santa Rosa, CA 95405 i' 

I 

Joseph M. Orantes 
Senior Criminalist 
San Diego Police, Crime Lab 
801 West ~1arket 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.O. Box 1484, Kansas Ave 
San LUis Obispo, CA 93401 

William C. Smith, Criminalist 
Ca1ifornia Dept. of Justice 
Criminalistic Lab 
California State University 
Fresno, CA 93701 
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John·Thornton 
Dept. Biomed. & Envir. Health Science 
School of Public Health 
Univ. of California 
Berkeley, CA 94720 

Basil Travnikoff, Jr. 
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. Old 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. \101fer 
Los Angeles Police Dept. 
Criminalistics Lab 
150 N. Los Angeles Street 
Los Angeles, CA 90012 

Cordell G. Brown . 
Colorado Bureau of Investigation 
2002 S. Colorado Blvd. 
Denver, CO 80222 

N~lson K. Jennett 
CBI Agent 
City Hall Office 
Montrose, CO 81401 



Robert E. Nicoletti, Director 
Deriver Police Dept. 
Crime and Forensic Lab. 
13th and Champ~ Street 
Denver, CO 80901 

Jerome S. Drugonis 
Conn. State Police Forensic Lab 
P.O. Box A-O, Amity Station 
Newhaven, CT 06525 

Dr. Joel Milzoff 
Toxicologist 
Connecticut State Dept. Health 
10 Clinton Street 
Hartford, CT 06106 

Jay Cochran, Jr. 
Assistant Director 
FBI Lab 
9th St. & Penn. Avenue, NW 
Washington, D.C. 20535 

Dr. Frank J. Kreysa 
Chief, Scientific Servo Div. 
Rm. 7575 - IRS Building 
Washington, D.C. 20226 

Dr. Robert Zoller 
Identification & Records 
Metropolitan Police Dept. 
Washington, D.C. 20001 

Ali Z. Hameli, M.D. 
Chief Medic~l Examiner 
Delaware. Forensic Science Lab 
200 South Adams Street 
Wilmington, DE 19801 

Edward G. Bigler 
Crime Laboratory Bureau 
Dept. of Crimi nal Law Enforcement 
P.O. Box 1489 . 
Tallahassee, FL 32302 

Robert D. Blackledge 
Indian River Reg. Crime Lab 
Indian River Comm. College 
3209 Virginia Avenue 
Fort Pierce, FL 33450 
John T. Penni e 
Broward County Crime Lab 
Broward CountySheriff's Dept. 
Box 9507 . 
Ft. Lauderdale, FL33310 
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Mrs. Martha C. Gray 
Pinellas co.~Forensfc Lab 
Sheriff's Adm. Bldg. 
250 W. Ulmerton 
Largo, FL 33540 

D. H. Heideman, ,Director 
Sanford Crime Lab 
Building 139 Sanford Airport 
P.O. 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 

JayPintacuda 
Crime Lab 
1134 Palm Beach Intl. Airport 
~uilding "F" 
~lest Palm Beach, FL 33406 

William H. Ragsdale· 
Region IV Crime Lab,'! 
Bldg. 139 Sanford Airport 
P.O. Box 1737 
Sanford, FL 32771 

Fred Smith 
Crime Lab 
42 S. Alcaniz Street 
Pensacola, ~L 32~01 

Dr. Clark Davison, Chemist 
Lee County Sheriff's Dept. 
Second Street, P.O,Box 132 
Ft. r~yers, FL 33901 

Edwarc;J 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 
Co lumbus Branch 
P.O. Box 8 
Midland, GA 31820 



Lt. Col. Robert J. Campbell 
USJl.CIL CONUS 
Ft. Gordon, GA 30905 

Dr. Lart~y B. Howard 
Georgia Dept. Public Safety 
Crime Lab 
959 E. Confederate Avenue, SE 
Atlanta, GA 30312 

Norman A. Wade 
Savannah Branch Lab 
P.O. Box 523 
Savannah, GA 31402 

Edward S. H. Tom 
Honolulu Police Dept. 
Crime Laboratory 
1455 S. Beretania Street 
Honolulu, HI 96814 

Michael L. Rehberg 
Iowa Crimina1istics Lab 
Bureau of Criminal Investigation 
E. 7th & Court, 2ND FL. 
Des 1~oines~ IA 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.O. Box I 
Pocatello, ID 83201 

Joseph Bubonic 
III i noi s Bureau of Identifi cati on 
Dept. of Law Enforcement 
229 1/2 Court Street 
Pekin, IL 51443 

James Carven 
Dept. of Law Enforcement 
Bureau of Identification 
51;5 E. Woodruff Road 
Joliet, IL 60432 
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Francis Flanagan 
Criminalistics Div. 
C~icago Police bept. 
1121\S. State Street 
Ch i ca~o, I L 60605 

James A. Flynn, Director 
Bureau of Identification 
Dept. of Law Enforcement 
10338 lincoln Trail 
Fairview Heights, IL 62208 

Thomas Hughes 
Illinois Bureau of Identification 
Rockford Satellite Lab 
2620 11th Street 
Rockford, IL 61101 

James Kreiser 
Illinois State Bureau of Identification 
Dept. of law Enforcement 
2168 S. 9th Street 
Springfield, IL 62703 

Daniel Lecocq, Supv. Crimlst. 
Bureau of Identification 
High\>Vay 51 
P.O. Box 437 
DesDto~ IL 62924 

Andrew H. P~incipe 
Northern Illinois Crime Lab 
1677 Old Deerfield Road 
Highland Park, IL 60035 

Ka,rsten Ri lyi n9 
Dept. of Law Enforcement 
Bureau of Identification 
333 15th Street 
Rock Island, IL 61201 

Charles Turcotte 
DuPage County Crime Lab 
208 Reber Street, P.O. Box 300 
Wheaton, IL 60187 

Bruce Vander Kolk 
Supervising Criminalist 
Illinois Bureau of Identification 
1401 Maybrook Dr.ive 
Maywood, lL 60153 



-----,;---~------------.--- --- --- - --

Dr. Michael Caplis 
NW Indiana Criminal Tox.. Labi;. 
c/o St" Mary Mercy Hospital 
540 TyTerStreet 
Gary, Indiana 46402 

H. F. Davis 
Ft. Wayne Police Dept. 
1 Ma in Street 
Fort Wayne, 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. A1 abama St., Rm. E-308 
Indianapolis, 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.O. Box 100, Municipal Bldg. 
220 East Third Street 
Bloomi'ngton, IN 61701 

Rozetta R.' Hallcock 
Assistant Director 
Johnson County Crim. Lab. 
6000 Lamar Avenue 
Shawnee Mission, KS 66202 

Lt. Jordan D. Jones 
Pol ice Dept. 
Forensic Lab. 
P.O. Box 670 
Wichita, KS 67201 
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Ronald L. Jones 
Kansas Bureau of Ilivestigati on 
Lab. Division 
3420 Van Buren 
Topeka, KS 66611 

S~qgWick Co. Sheriff1s Dept. 
Forensic Lab 
525 N .. Main Street 
Wichita, KS' 67203 

T. A. Easterl i ng 
Lab Unit' 
Ken.tucky State Police 
1250 Louisville Road 
Frankfort~ KY 40601 

Paul L. Cobb, Jr. 
Division of State Police 
Crime Lab 
P.O. Box 1791 
Baton Rouge, LA 70821 

Donald Starkovich 
S.W. Louisiana Crim. Lab. 
1032 Ryan Street 
Lake Charles, LA 70601 

Ray Herd 
Northwest Louisiana Crime Lab. 
1115 Brooks 
Shreveport, LA 71101 

Major John J. Koch 
New Orleans Police Dept. 
Crime Lab. 
715 S. Broad Street 
New Orleans, LA 70119 

Travi s E. Owen 
Acadiana Crimina1istics Lab. 
P.O. Box 643 
New Iberia, LA 70560 

Herman tee Parri s h 
S.[. Louisiana Crim. Lab. 
3022 Deribigny Street 
Netarie, LA 70001 

Oti\ti d Brody 
Bos'ton Pol i ce Dept. 
Crime Laboratory 
7 Warren Avenue 
Boston, MA 02116 

o 



-~- ----------

John McHugh 
MA State Police Chem. Lab. 

c 1010 Commonwealth Avenue· 
Boston, HA 02215 

Oet. Sgt. Rocco J. Gabriele I 

Cpime Lab 
Maryland State Police HQ. 
Pikesville, MD 21204 

Richard Gervasoni, Sr. Chemist 
Montgomery County Police 
Crime Lab 
P.O. Box 208 
Rockville, MD 20850 

Thomas ~1. Mull 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 21204 

Robert Ericson, Chief Chemist 
Public Health Lab 
Dept. of Human Services 
StateHouse P.O.' 
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 
1300 Beaubien Street 
Detroit, MI 48226 

.. 

Capt. Kenard K. CI1;Hstensen 
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, Jr., CMDR. 
Oakland County Sheriff's Dept. 
1200 North Telegraph Road 
Pontiac, MI 48480 

John Guyer 
Grand Rapids Police Dept. Lab. 
333 Monroe Avenue, NW 
Grand Rapids, MI 49502 

John A. Juha1a, Ph.D. 
Bridgeport Regional Crime Lab 
6296 Dixie Hwy., Box H 
Bridgeport, MI 48722 

Dr. Edgar W. Kivela 
Div. of Crime Detection 
Bureau of Lab. 
3500 N. Logan Street 
Lansing~ MI 48914 

Thomas J. Nasser 
Michigan State Police 
1024 S .. cMill 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 Crime Detection 
Michigan Dept. of Public Health 
30950 Van Dyke Street 
Warren, MI 48089 

Lt. Eugene Weiler 
Michigan State Police 
Scientific Lab. 
42145 W. Seven Mile Road 
Northv; 11 e, MI 48167' 

Lt. Gerald A. Hanggi, Sr. 
Crime Lab., Dept~ of Police 
101 E. lOth Street 
St. Paul, MN 55101\ 

James O. Rhoads 
Bureau of Criminal Apprehension 
1246 University Avenue 
St. Paul, MN 55104 

Lt. Wi 11 i am Armstrong 
~ St. Louis Metrol. Police Lab. 

1200 Clark Street 
St. Louis, MQ 6310J 

Robert C. Briner, Direc\tor 
LEA.G Crime Lab. \, 
S.L Missouri State University 
Cape Girardeau, MO 63701 

Donald Brocksmith 
St. 'Louis County Police Lab 
7900 Forsythe Street, 
Clayton, MO 63105 

Ga ry R. Howe 11, 0 i r . 
Regional Criminali~tics Lab. 

. 2WO;N. Noland Road 
Indeperlderwe, MO 64051 

\. 
Donald E. Smith 
Regional Cr.ime Lab 
321 E. Chestnut EXp. 
Springfield, MO 65802 
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Chief ,Gera"ld ~tQne 
Marshallo Police Dept. Lab. 
171 West Morgan 
Marsha 11, MO 65340 

Afton L Hare, Asst. Dir." 
Missouri State ,Highway Patrol 
Technical Lab. 
1510 East Elm Street 
Jefferson Ci ty, MO 65101 

Phillip R. Whittle 
Regional Crime Lab. 
Poli.ce Academy Building 
Missouri Southern State College 
JopUn, MO 64801, 

-,' "~:.::-

Dr. Arthur S. Hume, Director 
Mississippi Crime Lab 
P.O. Box 6097 
Jackson, MS 3(,208 

William E. Patterson 
Jackson PoHc'e Lati" ( 
327 E. PascaaQula St~eet ' 
Jackson, MS '39201 

Arnold Melnikoff 
Criminal Investigat{onLab. 
Wilma Building, Sui~e 115 
Missoula, MT 59801 

Ray H. Garland 

" .~! i 

N.C. Bur. of'Invest. Chern, Lab 
421 North Blou~t St~eet 
Raleigh, NC 27601 

" 

L. F . lance 
Criminal lab. 
High Point Police Dept . 
High Point, NC 27261 

;! 



Vincent E. Severs. 
Charlotte Police Dept. 
Crime Lab. 
825 East Fourth St~eet 
Cha~lotte, NC 28202 

Aaron Ras.h, Supervi sar 
Drug Div. 
State Crime Lab., Dept. 
7th & Main Streets 
Bismark. NO 58561 

. John 'W. Fri end 
Omaha Police Dept. 
Crimina1istics Lab. 
505 South 15th5treet 
Omaha, NE 68102 

Harold W. Moon 
Nebraska State Patrol Crim. Lab 
P.O. Box 94637 
Lincoln, NE 68509 

Roger Bf;audoi n 
Crime Lab, Div. of St. 

;/" John O. Morton 81 dg. 
Concord, NH 03301 

Joseph Barry, Lieutenant 
North Regional Lab 
Divisio~ of state Police 
Little Falls, NJ 07424 

Dr. Jew-Ming Chao 
Burlington County Forensic Lab 
Wooklake Road 
Mount Holly; NJ 08060 

Mrs. Dorothy Gordimer 
Union Co. Narcotic Strike 
Force Lab 

300 N. Avenue East 
Westfield, NJ 07090 

MafZis J. Jaunakais, ,Chemist 
Cape May County Prosecutors 
Offi.ce 
Court House. 
Cape May, (;~J 98210, 
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"" \. Vincent Petersen\; Det. Sgt. 
Forensic Science ~ureau 
Div. hf State Police 
Dept. of Law and Public Safety 
West Trenton, NJ 08625 

Sgt. John Sazdowsky 
Crim. Invest. Unit 
Ocean County Sheriff's Dept. 
110 Hooper Avenue 
Toms River, NJ 08753 

William Seligman, Director 
Newark Police Lab 
1.008 18th Avenue 
Newar'k, NJ 07106 

Lt. Ralph vlhite 
South Regional Lab. 
Div. of State Police 
Box 126 
Hammonton, NJ 08037 

Donald W. Hannah 
New Mexico State Police 
Crime Lab. Division 
P.O. Box 1628 
Santa Fe, NM 87501 

Lt. Thomas R. Hubeny 
Criminalist Unit 
401 Marquette, NW 
Albuquerque, NM 87102 

John F. X. Degan, Captain 
Criminalistics Bureau, TeGh. Servo 
Las Vegas Metro. Police Dept. 
400 E. Stewart 
Las Vegas, NV 89101 

Vincent Vitale 
Lab of Criminalistics 
P :'0. Box 2915 
170 South Sierra Street 
Reno, NV 80505 

Lloyd A. Whalen, Director 
State Narcotics Lab 
790 Sutro Street 
Reno, NV 80502 

:; 
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'~Vhfterft~crispi no 
Westchester Co. Med. Examiner Lab. (, 
Valhalla, NY 10595 

Dr. Angelo M. Fatta 
Buffalo Police Crime Lab. 
74 Franklin Str,eet 
Buffal0,NY 14202 
Harren Darby 
Syracuse Police.Dept· 
511 S. State St., Hm. 305 
Syracuse, NY 13202 

Capt. Stark Ferriss 
New York State Police 
Scientific Lab. 
State Campus - Bldg. 22 
Albany, NY 12226 

Wilbur G. Kirchgessner, Director 
Monroe Co. Public Safety Lab. 
Public Safety Building. Rm. 524 
Rochester, NY 14614 

Lt·. Col. David Nydam, Commander 
USACIL Europe 
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 Siegel, M.D. 
Forensic Science Lab 
Dept. of Labs and Research 
Grasslands Reservation 
Valhalla, NY 10595 
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Lt •. Vincent Sullivan 
Suffolk county Police Dept, 
Po 1 i CS;) Labora tory 
Veteralns~Jti ghway 
Hauppaure, NY 17787 

Inspecto~ Will iam H. Syrett, Jr. 
Scientifi~~t.nvest. Bureau 
NassauCountY~pol; ce Dept. 
1490 Frankl; n A~enJ.le 
tHneola, NY l1~~Tj 

. '\~ 

Dr. Charles Umburger 
Forens ic Lab 
Dutchess Co. Sheriff's Ofe. 
150 N. Hamilton Street 
Poughkeepsie, NY 12602 

Harold M. Alfu'ltis, Director 
t1u1 ti-County Communi ty Coll ege 
1005 North Abbe Road 
Elyria, OH 44035 

Sgt. John F,Andes 
Cleveland Police Dept. Lab 
2001 Payne Avenue, Rm. 301 
Cleveland, Ohio 44114 

Kenneth M .:,Betz 
Mi ami Vall ey Reg. Crime Lab. 
335 West Third Street 
Dayton, OH 45402 

Robert L. Ely. 
Ohio State Highway Crime Lab. 
'660 .East Main Street 
Columbus, OH 43205 

Frank Feeny 
ATF Lab. Rm. 29 
Cincinnati,OH 45202 D 

Dr.Samu~l R. Gerber, DireGtor 
Lab, Cuyahoga Co. Coroner . 
2121 Adelbert Road 
Oleveland, Dhio 44106 



Det. Richard Kent 
ChesterT . Police Ana.l. Lab. 
8400 Mayfield Road 
Chesterland, OH 44026· 

. John Klosterman, Di rector 
Eastern Ohio Forensic Lab 
Youngstown State University 
Youngstown, Ohio 44555 

Fred C. Martin, Director 
Canton-State Co. Crime Lab. 
Canton Police Dept .. 
221 Third Street, SW 
Canton, Ohio 44702. 

Wa 1 ter ~1ill s 
Director, Hocking Tech~ College 
Regional Crime Lab., Route 1 
Nelsonville, OH 45764 

R~chard O. Pfau, Supervisor 
Gl ty of Col umbus, Oi v. Pol ice 
P.O. Box 15458 . 
Civic Center Station 
Columbus, OH 43215 

Russell Tye, Lab Di rector 
Hamilton Co. Institute 
3159 Eden Avenue 
Cincinnati, Ohio 45219 

Sgt. Dona1d Victor, Asst. Dir. 
Mansfield-Richland Crime Lab 
27 W 2nd Street 
Mansfi~ld, oH 44902 

Capt. Lucien Waiters 
City of Springfield 
Division of Police 
120 South Center Street 
Springfield, OH 45502 
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Sgt. Richard B. Zielinski 
~i~ ~b . . 
Toledo Police Dept. 
525 N. Erie Street 
Toledo, OH 43624 

Gerald Belyeu 
Oklahom~ State Bureau of Invest. 
P.O. Box 602 
t1cAlester, 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.O. Box 11497, Cimmarron Station 
Okl ahoma Ci ty, OK 73111 

Dennis Reimber 
Oklahoma State Bu. of Investigation 
P.O. Box 167 
Tahlequah, OK 74464 

Maryann· Vaughan 
Forensic Chemist, Lab 
Tulsa Police Dept. 
600 Civic Center 
Tulsa, OK 74103 

Robert C. Williams 
Ada Pol i ce Dept. 
City Han 
13th & Townsend 
Ada, OK 74820 

.;:, 
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Roger Dingeman, Lab Director 
Oregon Sta.te Police Crime Lab 
222 SW Pine Street 
Portland, OR 97204 

Sgt. Robin Hunter 
Eugene Police Department 
777 Pearl Street 
Eu~ene, Oregon 97401 

capt. Larry Laws 
Lane Co. Sheriffts 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. Pinnick 
Oregon State Police 
Crime Detection Lab.' 
3181 SW Sa~ Jackson Park Road 
Portland~ Dregon 97201 

Trooper John Spilker 
Crime Detection Lab. 
Blue Mountain Community Conege 
Umatilla Hall, Box 1519 
Pendelton, OR 97801 

Trpr. Ronald Tobias 
Oregon State Police 
Crime Detection Lab 
P.O. Box 1648 
Medford, OR 97501 

Capt. A. E. Hantwerker, Co. 
Lab Division . 
Police Admin. Building 
Franklin Square 
Philadelphia,PA 19106 
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MichaelAa Horvath j' 
Penn. State Po 1 ice Crime Lgb. 'c' 

P.O. Box 2005 
Bethlehem, PA 18001 

Chemist: Mr. Walter Hrynkiw 
Pennsylvania State Police . 
Crime Lab 
475 Wyoming Av~nue 
Wyoming, PA 18644 

Dennis Hahn, Acting Director 1 
Pitts & Allegheny County Crime Lab 
311 Ross 'Street, 7th Floor 
Pittsburgh, PA 15219· 

Lt. James Sagans 
Pennsylvania State PoliCe 
Crime Lab 
21st and Herr Streets 
Harri sburg, PA 17120 

Eugene Schultz 
Bucks Co.· Crime lab . 
District Attorney's Office 
2659 Trenton Road 
Levittown, PA 17120 

Director, Toxicology Lab. 
Dept. of Corrections \ 
CommonwecHth of Puerto Rico 
San ~uan, pR 00901 

Ii 

Lt.'Egbert D. Hawes 
R.I. St. Police Lab. 
P.O. Box 1805 
North Sci tuate, R.I. 02857 

Lt.'JamesK. Wilson 
S.C. Law Enforcement Division 
Crime Lab 
P.O. Box 1166 
Columbia, SC 29210 

('j 
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Char1 es J. Hi 11 
Identification Officer 
Cri me Lab., Atny. Gen. Ofc. 
DiV. of Criminal Investigation 
Pierre, SO 57501 

William H. Anderson, Asst. Director 
Div. of Toxic010gy 
Middle Tenn. Chest Disease Hospital 
Nashville, TN 37216 

~--:::f-:@) 

--~Ji 11i am J. Darby, I II, Di recto~" 
Term • Dept. of Safety Crime Lab 
3021 Lebanon Road 
P.O. Box 2305 

. Donelson~ TN 37214 

Dr. David r. Stafford, Director 
Memphis Toxicology Lab. 
3 North Dunlap 
Memphis, TN 38102 

J.D. Chastain 
Texas Dept. of Public Safety 
Crime Lab. 
Box 4143 
Austin, TX 78765 

Pat Donley 
Texas Dept. of Public Safety 
Crime Lab. 
Box 420 
Lubbock, TX 79408 
Ca pta; n Hcfro 1 d F i s ke 
Police Lab. 
P.Oe Box 9346 
214 W. A:Jenue 
San Antonio, TX 78285 

Calude Latta 
Texas Dept. of Public Safety 
Grime Lab. 
Box 4428 
Tyler, TX 757Qi 

David Legg 
Texas Dept. Public Safety 
Crime Lab . 
Box 4367 . 
Midland, TX 79701 
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Floyd E. McDonald,Director 
Houston Police lab _ 
61 Riesner Street, Rm. 430 
Houston, TX 77002 

Char'les 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. 
'] 000 Throckmorton Street 
Fort Worth, TX 76102 

Dr. Irving C. Stone 
Dallas Co. Crim. Invest. Lab. 
P.O. Box 35728 
5230 Medical Center Drive 
Dallas, TX 75235 
Don C. Taylor 
Texas Dept. of Public Safety 
Crime Lab. 
Box 56 
McAllen, TX 78501 

Bobby W. Urbanovsky 
Texas Dept. of Public Safety 
Crime Lab. 
1011 0 Northwes t Freeway 
Houston, TX 77092 

Manuel Valadez, Jr. 
Texa.s Dept. Public Safety 
Crime Lab. 
350 IH 30 
Garland, TX 75041 

James Haller 
Texas Dept. of Publi<;: Safety Crime Lab 
Box 5277 . 
Corpus Christi, TX 78405 



i.! 

M~lvin Gortattorwski 
Chief, Chemical Section 

.,. Utah S~a te Lab 
44 Medical Drive 
Salt Lake City, UT 84·113 

Cha'rles LKillion 
Regional Director 
Bureau of Forensic Science 
P.O. Box 486 
Merrifield, VA 22116 

Charles f. QIRear, Dept. Dir. 
B~reau of Forensic Sciences 
D1 v. of Consoli da ted Lab Servi ces . 
1 North 14th Street 
Richmond, VA 23219 
Charles E. OIRear, Dept. Dir. 
Bureau of Forensic Sciences 
Div. of Consolidated Lab Services 
401A Collery Avenue 
Norfolk, VA 23507 

Charles E. OIRear, Dept. Dir. 
Div. of Consolidated Lab. 
920 S. Jefferson Street, Room ~19 
Roanoke, VA 24106 

John Hi chards 
Police Science Lab 
Dept. of Public Safety 
P.O. Box 210 
St. Thomas, VI 00801 

Lt. Ronald J.Woodard 
Vermont State Police Crime Lab. 
Dept. of Public Safety 
P.O. Box 827 .. 
Montpelier.,VT 05602 

John Anderson 
Eastern Washington Regional Crime Ln6. 
Public Safety Building, Rm. 100 
Spokane, Hashington 98201 

George. ishi i 
\~estern ~lashington State Crime Lab 
Public Safety Building . 
Seattle, WA98104 

279 

o 

. Robert Sulli van 
Drug Control Asst. Unit 
Public Safety Bldg. 
Seattle, WA 98104. 
K. M. Sweeney 
King. Co. Crime Laboratory 
King Co. Courthouse 
Seattle, WA gS104 

DanielJ. Dowd 
Crime Lab Bureau 
4706 University Avenue 
Madison, WI 53702 .. 

Director 
Glendale Crime Laboratory, Inc. 
5909 North r1ilwaukee River Pky. 
r~i lwaukee, ~JI 53209 
John Linssen, Director 
rlisconsin Regional Crime Lab 
15725 W. Ryerson Avenue 
New Berlin, WI 5315) 
Dr ... Henry J. Wisniewski 
Mi lwaukee Hea lth Dept. 
Bu. of Labs. ' 
841 North Broadway 
Milwaukee, WI 53202 

Richard Dixon 
Wy!)ming Sta(e Crime Lab. 
New State Off. Bldg. 
Cheyenne, ,wy 82001 

Lt. O. Scott Neeley 
West Virginia State Police 
72p Jefferson Road. 
S. Charleston~ WY253Q3 

Douglas M. Lucas, D1 rector 
Centre of Forensic Sciences 
25 Grosvenor Street • . , 
Toronto, ONT M7A 2G8'Canada 

Bernard Peclet 
lnst; tlrtde ivied ic i ne Legale' 
Et de Police Scientifique 
1701 Rue Parthenais 
t~ontr~ea 1133, Canada, 

Frank Ishizakl, Di recto)" Crime Lab 
Departmentof .. Publ icSafety . 
Government of Guam 
P.O. Box 425 
Agana~ Guam 96910 
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