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ACQUiSiTiONS. 

L ."'w 

The MITRE Corporation under contract ,with the National 

Institute of Law Enforcement and Criminal Just'ice, the resear~h 

arm of the Law Enforccement As sistance Administration, is 

conducting a research program to investig£.te the law enforce-
'. / 

ment commun'ity's needs for s~ientific sr,Jpport, the extent to 
,/ ,i -- ') 

" 

which support is provided by criminalistics operation.s, the 

,problems in providing that support, and the effectiveness of' 

an improved laboratory s'ystem. 

In'the conduct of this program, MITRE has contracted 

for the services of two orga;nizatiol?-s ;:with demonstrated ability 
o 

in field analysis and forensiC science research. Planning 
'" 

Research Corporation/Systems Science Company (PRC/SB C) 

was asked to characterize th~ operations, of crime laboratories 

and develop methods to evaluate their performance. CALSPAN 

w'as asked to des.cribe the role of criminalistics operations 

within thecdminal justice system and to develop methods for 
(J 

" , 

measuring th~\ effect~veness of these operations. 

This r~port,prepared by PRC/SSC, describes the 

performance measures developed ~through their study. The 

issuance of thi,s. report does not imply recommendation or 

approval· either' by The MITRE Corporation or the National 
,,3 

Institute of Law. Enforcen;lent and' Criminal Justice. 
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FOREWORD 

The importance of physical evidence in the investigative and 

adjudicative aspects of griminal justice is increasing: With large 
, ~ 

amounts of Federal funds now available to support criminal justice 

programs, state and local jurisdictions are planning for the establish-
Ij c 

ment of new criminalistics laboratories and expansion of existing ones. 

Little guidarlce has been available to assist these jurisdictions in 

determining their requirements for personnel, equipment, facilities 

and procedures'0 

The MITRE Corporation, acting as an agent of the Law 

Enforcementc-Assistance Administration (LEAA)~ awarded PRC 

Systems Sciences Con~pany a contract to obtain data that would help 
o 

meet the above need. PRC studied tJ:+e operations of three crime 

laboratories serving counties or cities with populations from 500,000 

to 2,000,000; developed a conceptual moclel of crime laborator~,es ahd 

measures of laboratory performance; applied both to the laboratories 

studied; and recommended improvements in their operations. 

Mr. Lowell W. Bradford was the PRC Project Manager for 

this study and he was assis.tedOby team members Messrs. John W • 

Clark, Eiichi Karniya and Richard Stevens ancl by consultants 

James E. Halligan,AnthonyLonghetti, Douglas Lucas, and 

Bryan S. Finkle. Mrs.oMary Jane McCabe headed an able 

team of secretaries who typed the serie's .of reports on this study. 
r, 

o ' 
({,,~) ~ 

n Mr. Joseph Peterson of LEAA and Mr ~ Fernando Biagi of 

T:b.e MITRE Corporation monitored PRC's work. 
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Gratitude is expres seq. to the staffs and directors of the 

parti2ipat~;ng crime laboratories: Messrs. Ed Whittake,r, Dade County, 
"" ~ --':;"~r.!. 

Florida; Richard Pfau, Columbus, Ohio; a.nd Duayne Dillon, Contra 

Costa County, California for their cooperation and assistance in the 

studies at their respectJve lQ~ations. 
ir' 

A great deal of,/1:he conceptual material is the result of state-of-

the-art which has .bee~ developed through the participation of forensic 

science contemporaries. The;points and ideas of colleagues is so 

intermingled and intertwined that it is not possible to give specific 

credit. 

It is hoped that the material in this report. will prove to be, 

immediately useful to practitioners, planners and administrators and 
,. 

that future research will further develop' the state-of-the-.art ip. the 

planning for admanagement of crimi~alistics laboratories. 

ii 

(;:kL1{~ 
Richard M. Longmire 
Vice Pre sident and 
Princi pal-in-Char ge 
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1. INTRODUC,!)I9N 

ct This part of the report specifies the conceptual performance 

measures needed to analyze the operations of a criminalistics laboratory 

and identifies the data elements require~ to calcu1at~ them. These per­

formance measures were designed and developed for two typesoof users: 

(1) th~ laboratory director. in managing the resources of his laboratory. 

and (2) the analyst or planner. in comparing laboratories ·or allocating 
. " 

resources among them. Section II of this part of the report specifies 

the elements of data which must be collected to calculate the recommended 

performance measures. Section III describes the individual performance 

measures and the statistical analyses that can be developed from the data. 

Section IV describes and documents a Crime Laborat01·y Pe;-formance 

Index Rating (CLPIR) which provides a bas is for profile information 

for anygi:ven laboratory operation wit~ respect to its conformance with 

the achievable state-of-the-art. 

In this report the 'term I I pe rformance I I is used in the operational 
.:, 

sense rather than. the evaluative sense. That is. the measures developed 
,,:::::~;l 

are designed to tel~,Jhe laboratory ,manager or other interested party. 

what the laboratory is ,doing as opposed to assessipg the value of what 

it is doing. The validation of these performance meij.$ures is described 

in Volume Two and is liInited to a dern.pnatration of tpc'applicatioIl of 

the measures to the three, criminalistics laboratories selected for a~lysis 

, in this study. 
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II. DATA ELEMENTS 

There are a number of data elements which a criminalistics 

laboratory must collect, organiz~ and study"if it is to effectively measure 

its p~rformance. Most of the data needed is or can be made available 

within the laboratory itself. ;How~ver, it may be nec,essary to go to 

local, county or state sources to obtain so me of the demographic and crime 

statistics data needed to calculate the performance me asu;es specified 

in the next section. 

Most of the data e1ementsoneede d are, or should be, recort\~d 

in the laboratory case logs. With the logs as a focal point, the labor-

atory manager from one source document can obtain mo st of the per-

formance data he may need." If the data is tab,~~ated and aggregated 

;)frequently(i. e., weekly) and case volume is not extraordinarily high, 

"SHata manipulation can be performed manually. Ii the caseload is very 

high or if performance measures requiring detailed cross -tabulations 

C are utilized, computer tabulation of the qata rJay be required. 
j 

The following data elements should be collected from laboratory 

log books: 

Laboratory case number. 

Eac'b. case entering the laboratory should be assigned a unique" 

laboratory case number. If only) one case log book is u~ed, a single 

sequential numbering system: should be used. 
,1 _ (, 

1£ separate log books are 

used for each section of the laboratory as recommended in the cO'nceptual 

model, a separate numbering system with a unique prefix or suffix can 
c 

he used for each section. In either case, care must be taken to insure 

that evidence and analysis from cases involving multiple submis sions 

2 
.;; 

I I 

o 
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can be tied, together td avoid double counting in case-specific performance 

measure calculations. A clear and consistent definition of what consti-

tutes a separate case should be maintained. A case involves the physical 

evidence obtained from a single incident or crime. Some submitting juris-

dictions will consider that all crimes attributable to one suspect consti-

tute a single case; other submitters will consider that each piece of phys-

ical eyidence constit;!ltes a separate case. It would be desirable for all 

jurisdictions within a given criminal justice system to use the same 

consistent definition of a separate case; but regardless of variability 

in submitter case definitions, a consistent definition of laboratory 

cases must be maintained if performance measures are to have any 

comparative value. 

Data Received 

Each case log entry should include the date the case enters the 

laboratory. This information permits the calculation of case response 

time, as well as indicating the submission rate of cases. In c"ases with 
c, 

" 

evidence submission subsequent to the initial submission, entr~es should 

be keyed to the date received for the initial submission. 

Submitting Agency 

For criminalistics laboratories serving more than one user 

jurisaiction, a record of the submitting agency and its case number 

should~fe made in the appropriate laboratory log. The recording of the 

submitting agency permits the aggregating of statistical data inp:ut and 

" calculation of performance measures on the basis of jurisdictio:rjls served. 
" !; 
" "! 

T,he addition of the submitters cetse number does not aid in performance 
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measure calculation per se. but it doe~~'provide an audit tr~i1 for t;racking 

the case through the operations of the"criminal justice system. 

Crime Type 

The case log should specify the types of incidents or crimes 

associated with the evidence submitted. The crimes specified' shou~d 

be those specified in UCR statistics. They should be consistent with 

the penal code of the jurisdiction; ambiguous entries such as "sh90ting" 

or ';found property" or ~'r serial number" should be avoided. Similarly 

as in case definition, it would be desirable for comparative purposes 

if crime types were defined uniformly. 

Kind of Evidence 

To permit the accumulation of evidence-specific performance 

measure data. the kind of evidence submitted should be recorded as an 

integral part of the case log. As suggested in the conceptual model. 
<) 

for future use it may be useful to record the matrix material in which 

the evidence is submitted aEl well as .the specific evidence to be a·nalyzed. 

However. the performance measures specified in thi~ ::report for gene~ral 

application utilize, only the specific evidence submitted for analysis. 

Laboratory Functional Area 

o This is a notation of the functionf1l area 'of laboratory work the 

evidence involved. If the laboratory is organized functionally and 

separate log books are mainta:i.ned for each functional area. as recOm­

mended in the conceptualm,odel. thls data element is "automatically" 

recorded by ~irtue '~f the specific choi~e of section and log book into 

which the case is entered. 

Ii 

'I ,) 
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Time Expended by Laboratory 
" 

(; N~tation of the time expended..-cby the laboratory staff on each 
I( 

case should be made in the lo"g book. This should include sep~rate 
': 

entries for lab'oratory tim.e. field tim.e. and witness time. D Field time 
" 0 

and witness time are recorded in some laborato.ries in separate records; 

analysis is facilitated by keeping this information in the case log book. 

where it can be easily identified with other elements of data for per-

formance measure analysis. 

Outcome of Analysis 

The case 10g~ntry fOl"' each majo.r case should include an in­

dication of the outcome of the analysis. That is, whether the analysis 

(1) assisted the submit~er in an affirmative manner, (2) contraindicated 

the suspicion of the submitter, or (3) was not conclusive. Notation 

could also be made if an outcome, per se. is not applicable to the 

analysis such as might be the case in firearms p,rocessing or finger­

print processing. Collection of this data element provides insight 

into the conclusiveness 'of analyses as related to different types of 
: 1\ ' 

inve stigations ~nd spe cific evidence. 

Crinfinalist As.signed 

The case log should identify the laborator'y staff member to whom 

" 
the particular case has 'been assigned foX' the .purpose of tracking. This 

" ~~ u 
entry does not replace the need fox: a contfnuq,us record of the status 

. of cases assigned to each criminalist by his superv~sor. 
(; 

Report Date 

c::) 
The recording of the date that the case report was completed 

()\ 

" ~'( 

permits measurement of case completion rate. backlog and response 

5 



n, 

I ~ 

'~ 

PRe/sse 

time for la:boratory cases. Although the results of an examination 

ar~ often reported by dir~ct conversation'or t~lephone b~fore the 

report is written, the completi~n of a case is represented by the time 

and date that authentication is applied. Consequently, every laboratory 

should apply a time-date stamp ~o authenticated" reports as soon a~ 

they are available to the subnlitter. ThPs fixes the data element of 

comp~etion. 

, Case Deferral 

There will be times when cases submitted for analysis must or 

'should be deferred by the laboratory. F.or example, if the evidence 
-- (: 

" 

submitted for analysis is incomplete, or insufficient for conclusive 

analy~is, or if the need for laboratory results is ,not iimmediate, a 

decision maybe made to defer analysis of the evidence . In the c<an~eptual 

model it is recommended that a separate category or file be s,et up for 

deferr~d cases. Ii such a file is maintained for deferred cases, and 

they are accounted f01.", separately, many of the am.biguitie~ asso"ci~ted 

with the measurements ;f response time and case backlog can be avoided. ' 
6. " , '. 

Pr~visio,ns should be~made in the case logs to indicate that a qase has 
fi..' 

been deferred; and when a deferred case is finally retu'i-ned to backlog 

, status, ,a, ti~e-dat, e ~o~~tion of thi~ ne, w sta.tlls~hOuld be made . , " 

' "Other infol"mahbn tnay be mcluded m th~ laboratory case log 
;/ .' . 

for ,pther purl?,0/iles, but the data" elem~n~s descrfbedabove are those 
,J 

requiredo£or p~d9rm~nce measur~ a~t.>essmen!s. (,j Data elements su~h 
.' 0 

as
c 
laboratory case number, date, .received'\,ns'UPmitting agency,crime 

,type. kJnd of evidence and laboratory iuncfionaJ,"area ca~ be obtained 
(I 'i 0_ (') ~ , ':.' 

o 

6 
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from the case overview information obtained at the time of evidence 
., 

submis sion. Other data elements such as time expended by the labora-

tory staff~ outcome of examination, assigned staff member and deferred 
o • 

status ca~ be recorded at a later date from case notes, the final report 

or from the records of the immediate supervisor.,,; To enable ease o~ 

transcribing the data and for possible computer data processing,othese 

data elements "can be coded for ent~y. Sample codes for many of these 
,. ~.; 

data elements a;re contained in the conceptual model. 

There are "other data elements concerning the allocation of labora-
i.1 

tory time resources which cannot feasibly be collected in.the case log 
o 

because ~hey,are not necessCarily case-specific. To collect this data" 
c 

" some type of individual time sheet, such as the olie suggested in the 

conceptual m.odel is needed. First there is a need for recognition of 
I) 

" 

the difference between time spent directly on 'evidence analysis, "direct 

(} 

time", and time spent in activities that are'not part of the specific case 

examina tions , "i ndiire ct time" . 

Direct Time 

This element can be subdivided intot~ attributable to, the 

) e acco1?plishment of ~ach of the laboratory func"tional are'as which,)s 
,~. ( . 

identified in the coi:fceptua:t~odel as foll~ws:' " 
o 

Major Cases 

Firearms 

Physiological Fluids 

Questioned. Document 

Other Major Cases 

7 
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Narcotics and Dangerous Drugs Analysis 

o 
Drinking Driver Evidence Collection 

Laboratories not providing full .scope of service operations may not 

inc1ud~all of the above areas as direct time categories. Laboratories 

having major responsibilities fo~ other services as part .oftheir oper,a-
I 

tion such as crime scene search, or fingerprint examination, may want 

to a'g.~it as direct time the effort devoted to these activities. It is recog­

nized that dire~t time wow.d 10gicallyinc1pde field investigation expended 

on any ,given case. Howeve;r~ for purposes of statist~~l convenience 
(> , 

0the conceptual model defines "field investigation" as an individual ele-

~ent of indirect thne~, so that it can be identified separat~ly from the 

in-labo;~toryC direct time for a given case.. If direct time is r~ported . 

carefully and accurately, t;here should be substantial agreement between 

total direct time as reported 017- the time sheets and case laboratory time 

as repoJ::ted in the case logs. 

Indirect Time 

This includeseffo'rt devoted to staff activities not directly:. asso-
a 0 

ciated ~ith in-house laboratory case examination; buto£ which some is 

attributable to specific functional areas and some is not: 
6 

7Witness Services 

Field Investigation 

Internal Training 

Exter.nal Training 

Research and Dev'elopment '" 

Public Infqrmation 

Methods Testing 

Clerical Services 

Logistics 'f7' , 

Profe s s ionalMeetings 

Management Meetings 

General Management 

Sectional Managel,:nent 

Trial Preparation, 

Badge Duty 

Visitors' 

Other 

{) 

l'J 

c) l' 
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As recommended in the conceptual model, provision should be made on 

the effort distribution sheets to account for indirect actiYity time, although 

not case specific, to functional areas. There are potential cross checks 

which can be made between time sheet data and case log data. There 

should be substantial agreement between the sum of "witness time" from 

the time sheets and "witness time" from the witness log. This list of 

indirect time elements 'is not meant to be exhaustive; laboratory managers 

may find that their interests or laboratory operations will suggest other 

pertinent catego'ries of indirect time identification. ~ 

Budget Data 

Certain budget data is useful to the laboratory director in measur­

ing the performance of his operation .. He should know the total dollars 

associated with his laboratory annual budget and the detailed annual costs 

of personnel, maintenance" and8peration. In some laboratories, a separate 

budget is prepared. In others, the budget is iittegrated with that of a 

parent departm:.~nt. In either case, budget data should be available for 

use in developing perfor~ance measures. 

There are s~ill other d.ata elements useful in developing laboratory 

performance measures which usuaUy are not obtainable within the labor-
" . 

atory. 

A.rea DelT,l.ographibs 

Certain demographic data regarding the laboratory service area 

would be useful to the individual laboratory director and to outside 

analysts in comparing the perio~mance of a given laboratory with other 

laboratories in othe:: geographic areas . The most important,and con-
') 

sisten.tly reported demographic variables are: 

(l 

o 9 

at: 

() 
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Population 

Population Dens ity 

Per Capita Income 

Data on these elements can be obtained eithe~ locally or from the U. S. 

Bureau of Census. 

Uniform Crim.e Report (UCR) Data 

UCR Data on crimes committed by crime types in the j'ttrisdic-. 

tions served by the laboratories 'gives useful information fQr trend line 

analysis and inter-laboratory comparisons. This information should 

be available from the local jurisdictions. individually. o.r ;from the 

county or state. c(;Uectively. For some larger jurisdictions the FBI 

maintains U CR data. 

It would be useful if the laboratory could have completed data 

concerning the disposit~on of 9ases in which physical evidence analyzed 

by the laboratory was utilized or cases in which laboratory witness work 

resulted in useful user decisi~ms. However. it was determined during 
c::;-:;-:;"'-::::::':;' 

the course of this study that it is difficult to collect this type of data ~n 

a complete and syst'ematic manner. 

The. data elements described above are utiliz~d?jin the develop­

ment of the performance measures identified in the next section. 
c;-~< 

o 
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III. PERFORMANCE MEASURES 

The following performance measures are generically applicable 

to criminalistics laborato~ies. They utilize the data 'elements described 

in the previous section. There are three types of uses of laboratory 

performance measure.s: (1) they are useful to help an individuallabora­

tory director obtain insight and evaluate the operations of his labora­

tory;. and (2) they are useful toa systems analyst in comparing labora­

tories or groups of laboratories. usually over the same period of time: 

and (3) they are us'eful in developing planning guidelines and opt~~ 

'. \~ 
prediction data. .. ') 

, >/ 
As stated in the introduction to this report. the term performance 

measure is used'in the operations sense of the word rather than any 

evaluative sense; and the purposes of, the performance measures iden­

tified .and developed here are to help the manager or analyst determine 

what, the laboratory is doing,' and to help him identifythe feasible per­

formance alternatives in allocating his resources. 

Most of these performance measures can be calculated simply 

and the data requi~edcan be easily extracted pianually. Those measures 
f)~ 

involving more complex cross tabulations of data which would tend to·' 

require automated data processing equipmemtare identified in the tex~. 

Basic Throughput Statistics 

~;The first· pe,rformance measu~es identified are the basic labora­

tory workload throughput statistics. These are: (1) cases received. 

(2}cases completed, (3) cases in backlog. and (4) cases deferred in any 
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given time period. These data should be collected bi-weekly or semi­

monthly for' each of the functional areas specified in the conceptual model 

for which servic.e is provided by the laboratory. The semi-monthly 

summaries of these measures can be arrayed in a manager control 
" :v 

chart such as that described in 'the conc~ptua£l:model to permit visual 
:., 

determination of trends or to highlight potential problems. 

For example." if excessive backlog or increases in backlog are 

observed. this might be accounted for through examination,of changes 

in the number of incoming cases. changes in deferrals. 'staff illness. 
'~~r;:'- 4, 

vacations or equipment breakdown. If the excessive backlog is in only 

one functional area. the manager may be able to shift resources to ., 

" that area; if there is general :understaffing. the manager can use his 

backlog data to predict the need for additional resources in his next 

budget request. 

Workload vs. Crime TyPe 

The number and percentCl.geof completed laboratory cases asso­

ciated with specific crime,:,types is a useful crime-specific workload 

performance measure. Comparison of this data with UCR data for the 

same period will provide information concerning the proportion of 

crhnes reported which result in the submission of physical evidence 

for laboratofyanalysis. Laboratory managers can compare the per-
. 0 

centageof cases submitted of various crime-typesfoi previous time 

periods with the cur"rent time period ~orderto see changes in demand. 

Other analystsmaylJwant tg) compare severallabo~atorj.es on the basis 

of the percentage of cases involving labo rCl.tory analysis for specific 

12 
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crime types. This data could be useful in analysis of characteristics 

of specific!;crime..,types. ·!as well as analysis of laboratory operations, 
('·1 

I .• When this' information is connected with user effect:i.v.enes s. optimiza-

tion can be applied. Seasonal and secular trends can be observed for 

these performance measures. 

For laboratories serv.ing a m~ti-jurisdictional area. the work­

load vs. crime-type data could be further detailed by agency submitting 

each case, giving some insight into which of its "custome-rs" tend to 

bring evidence to the laboratory for which types of crimes. If UCR 

data is available for the individual jurisdictions served by the labora­

tory. the II cases submitted/crimes reported" ratio described above 

can be calculated for each agency served. For laboratories serving 
~,..< 

areas with many jurisd~]ctions. this "case/crime type/agency" cross 

tabulation :rrlight require automatic data proc(fsing equipment to provide 

timely statistical analyses. This performanc~measure should be cal­

culated on a monthly basis, because UCR data is usually not available 

at more frequent intervals, 

Workload vs. Functional Areas 

A functional area-specific array of completed cases is also a 

useful performance measure. ,In addition to the basic count of cases 

completed by functional area. a measure of the percent of cases enter­

ing each functional area of the laboratory can be calculated. " If the 

laboratory is organized along functipnallines. knowledge of the pro-

t " . f a. ccrUl'ng to each section will facilitate allocation of por lon 0 cases 

13 
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available resources (people,equipm.ent, floor space) am.ong orga';li­

zational sections. This m.easure can serve as p.rediction data for future 
-~:i 

budget requests for specific resources for sections with increasing 
, . 

workloads. Even if the laboratory is not organized functionally, this 

workload/functional area perform.ance measure can help the laboratory 

m.anager allocate his floor space, equipm.ent, and m.aintenance and oper­

. at ion budgets for optimal functional ar.ea coverage. 

Workload vs. Evidence Type 

Evidence-specific workload data tabulations will help in identify­

ing the kinds, quantities and proportions of physical evidence flowing 

through the laboratory. Cross-tabulating the kinds of evidence with the 
:::- ,;, 

types of crimes gives insight ihto which types ofcrimesre,sult in sub-

m.ission of which .kinds of physical evidence. It is probably of little 

value to statistically measure the types of evidence entering the various 

functional areas because for m.ost kiI].ds of evidence there is usually 

only one functional area that perform.s exam.inations on that evidence 

(e.g., blood is analyzed in the physiological fluids section, firearm.s 

and cartridges in the firearm.s section, suspected narcotics in the NDDA 

section. etc.). Knowledge of the kinds and quantities of the specific 

types of evidence submitted to the laboratory for analysis and the trends 

associated with their s'llbmission can:help the m.anagerplan his needs 

for reagents, supplies, equipm.ent, sto:rage space and evidence-handling 

procedures. Analysis of the relationshlpbetweencrim.~ types and physi­

cal evidence demand on the laboratory on a nationwide basis could aid in 
o 

the planning for new laboratories. 

. j 
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Workload vs. Outcome 

Identifying the outcomes associated with the overall workload of 

the laboratory can give the manager data concerning the results 

of laboratory operations. The percentage of cases with inconclusive 

laboratory analysis outcomes can be a function of the quality or inherent 

difficulties associated with the evidence submitted to the laboratory; 

but it, can also be a function of the work procedures, people and equipment 

utilized by the laboratory. Cross tabulation of outcome data with crim.e~ 

types and types of evidence can help the manager determine what crime s 

result in the submission of evidence with high and low payoff potential 

in terms of conclusivelaboratory analysis. Knowledge of potential payoff 

could improve laboratory effidency by indicating where case deferral 

and rejection policies might be changed to cope with the current situation. 

Comparing successful outcome proportion~ among functional areas might 

help identif:~.{:~reas requiring persolUl.el upgrading, training new equip-
" 

ment or new procedures. 

Comparing the proportions of au ccessful outcomes for each of 

the jurisdictions served by the laboratory m.ay give an indicatibnofthe 

relative quality of evidence submissions by each jurisdiction. For ex-

ample, if evidence from a given agency consistently obt ains low determinative 

rates in analysis, it may be that the laboratory could improve the success 

rate by training the personnel of that agency in evidence collection and 

handling. 

In addition to workload dat~, data should be collected concerning 

time expended in the provision of services. The time of its professional 
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. d' u'n eificiellt'v staff is the maj(9r re~ourcEtof th,e., laboratory. an maX:lm ~ 

, ca':n be achieved onlye through proper allocation of laboratory operatlo~ns " 0 

',,", 

of this resourc~~l 

Performance measures involving time~ expe~itures can be ex-

o Time expendi-pressed in hoursGand percent of laboratory direct time. 

ture performance measures s:g.ould be cal:u~ated on a bi-weekly or 
o 

'd' t to the "manager' s short term re-semi-:monthly basis to proV1 e mpu s 

source allocation decisions. 

Time Expended vs. Crime TyPe 

A crime-specific airay of time exp~nded in the laboratory pro­

vides a measure of the ,resources applied by the labol"Cltory in comba:ing 

"" Often some of the short-term objectives of the various types of crime. 

a laboratory. Or. the criminal justice system ~f which the laboratory is " 

ar~ expressed ~n terms of an. emphasis on a pa.rticular type of 

The laboratory manager must know howuhe has applied his re-

a part, 

crime. 
i', 

sources de facto in a crime specific manner to be able to prove to his 

and h1'm"s' elf th~t his laboratory is doing its pClrt to meet .these superiors 

objectives. Although the time expended in the laboratorl on cases in-

I ·, , rime type is to some extent a function of cases sub-VO v1ng ,a glven c . . 

mitted to the laboratory, a time'trend comparison of the !ime expended 

with the trends of cases received and outcomes for that type of crime 

will give some measure of the laboratory effort in meeting a crime-

specific objective. 

16 
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Time Exp'ended vs. Functional Areas 

The mct:nager may also set some of his own internal laboratory 

obj~ctives in ~erms of emphasis of resource allocatiop. on specific func­

tional areas, A breakout of time expended by functional ax'ea will give 

him a measure of how well he is meeting these objectives. 
Time ex-

~j . 

pended by functional area can be calculated from two separate data sour~es: 
(1) lab time data by case from the laboratory case logs, and (2) direct 

" 
time data by i:p.dividual criminalist as reported on the weekly time sheets. 

Comparison of In;easures from these two data sources should give the 

manager some idea of the accuracy and consistency with which the log 

and time sheet data are being reported. Additionally, it is possible to 

tabulate the total of the ~i:e;t and indirect time, both in hours and per­

centage, attributable to a given functional area, if the tUn:! sheets recom-

men~ed in the conceptual model arel utilized. This statistic .gives a more 

realistic picture of the resources actually being applied to the sevieral 
Ii 
:1 

i~ functional areas than any other measure. 
1 

:.1 
'I 

Time -Expended .VB. TYEe' of Evidence 

Tabulation of time expended for various types of evidence has 

limited ~'i1ue as a perfo~mance. measure; but it might prove useful lito 
the laboratory manager 111 spec1C!-l cases;. For example, if the ma~.ager 
were seeking budget information necessary to' a decisio~ on procurJb-

ment of ~; new piece of equipment that would reduc~ analysis time for 
~: 

a specific kind of physical eyidence, kno~ledge of the current annuaJ 
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expenditure-for analysis of this kind ofl\evide~ce would be a useful item." 
J', 

() (:1 

of data. In any event. data needed for such a calculation exists in the 

log books (if the recommended data elements are maintained)~ and ex-

traction of the data for such special analyses is feasible. 

Time Expended Per' Case , __ 

It is possible to caltulate the ~vera~e time ex~ended per ~ase 
for the' entir~ laboratory workload. :for specific crime type,!". for func-

tihnal areas. for specific types of evidence. and for individual criminal-

ists. Time expenditure p~r case averages for the total laboratory work­

load and for specific crime types are of little value as performance 

measures because of the high variability of laboratory time associated 

with these categories. However, it may prove useful for the laboratory 

manager to examine the time expended per case for functional areas. 
\., 

specific types of evidence and individual staff members and to compare 

changes in the,se characteristics over time. In calculating the8~ mea­

sures J however. care sho?ld be taken to use a long enough time span 

per observation (i. e:, six months to one year) to insure that the sample 

size is large enough to provide statistical relevance to the values cal­

culated; the analyst should take' the range and distributli:tm! of hours 

-per case into account when comparing the average values fQ)." these 

ratios. A useful way of accounting for the distribution of (time per 

case for a sample or set of observaHons il3 to utllizea cumulative dis-
,,) 

tribution graph. 
" 

Exhibit'l is an example of -a cumulat,ive. distribution 
, ~ 

graph for time per cases for a sam.ple of cases for a hypothetical 
() 
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functional area or type of evidence"within:a hypotheti9~llaboratorY. 
" II -';\ r~ 

This graph'is constructed by arr~y~ng cases, sampled in terms 0t increasing 

time to complete, and plottingt~e ;er ca;e as a iunctionof'the fraction 

, .... t I f t"~"""'e .. The g" raph ;in Exhibit 1 of cases completed for any g1ven 1n erva 0, ,.....J.~, • " 0 

shows that one half \~ the cases in the sample were compi'eted in .1. 4, ~' 
"--,' ..:: '; <) \ 

, . ") and three-fourths of the cases hours or less (the median hme per case; 
~ '\ 

were completed within 2t~7 hours. 

Response Time 

Although ~ is important for the laborc;-tory manager to know how 

I . the user of the laboratory is more long it takes to perform an· anar:'js, \' 

interested in'the expected response time for evidence submit,ted. In 
u 

fact.Vthere were one quantitative performance measure that users 

of\he laboratory could. select in a~sessing the 'efficiency of 'the labora-

~ . . ' h' 
tory, it would be response time., Res'ponse tlItleas def1ned for t 1S re-

port is the time, in hours or days, elapsing between the tim.e of evidence 

submission and the time the laboratory report on the analysis of that 

evidence' is a.vaiJ,able toth,e user. Because res¥":>.fse time .is tIle ma-jor 

~erformance measure of interest to laboratory ;;efs, the manager of 

the laboratory should maintain Fesponse ti;nedata by crime type, by' 

functional area, a1,1d by evidence type. Statistically, the pertin~!lt measure 

is respon,~e time per case for ",the' category of interest; the analyst should" 

(?!xamine theraJlge of observations and thedistribut~on of response t~e ' 

in using the data. The us,e of cumulatiye distribution graphs,' as described 

" " 6 C> , . ' ' "f I h taking th~ distribution of' in the pre'vious sectlon, 1S also use u ,ere, " ", t 
t · ". t Qaccount 0 t, \ response ~~ Imes In 0 ' • co" - " 

(J' ' 
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Pe r s onnel Time Dis tributions 

The personnel effort distribution sheet data offeJ:'s the laboratory 

manager a wealth oi'information and insight into the manner in which 

the laboratory staff, is spending'its time in performing the multiplicity 

of duties requ:~red to produce the services provided. Of particular inter-
G- ''! ' " 

est are the amounfs and percentages of time spent on direct case-spediic o ~ 

o 

activitie's,and 'on indireCt activities . This information is"particularly 

useful~ t,~ ~he labo,ratory m~nager in planning and forming the basis for 

L his budget submissions. Too often the budg'etanalyst eEltimatesthe manp~wer 

~iUirements of an operation such ,as a crime laboratqry without appro­

l~lte regard for ~h~ amount 0$0 indirect time required. The manager 

can also obtain the direct time versus totallC!.boratory time ratio for 

function~l areas of the' laboratory and for su'Rsroups of personnel (such 
"". \' .. 

as supervisory staff, professional staff, technicfalls, etc.). Tabulation 

of times and tirne l'ati.os for specific indirect time categories or groupE3 

<,' of categories is also useful. For example, a laboratory manager should " 
(, 

.. ~ . 

knowhow much the time of his staff is devoted to: (a) trial preparation ~ 

and';vitness time, (b) training time a,;nd (c)"b~dge d~t¥ t~~e. As a ~easure 
- • \' '! ,~ 

15£ laboratory quality, he should;als,Q know how much staff time is being 

devoted to ~esearch and develOpment effort. From. these tabulations 

,;he ~an determi?-}e how the time expended in°<~peci£i~' areas compares ;ith 0 

the times budgeted or planned for those pql;'p~ses. 

Cost Per Case 

PerformancE':l can also be measured in terms of a co~tper mc;Ln 

hour for the laboratory as a,whole. This ratio is computed 13imply by 

o o 

~i,l 

ace 

o 
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di~iding th~ annual operating budget e~penditures for salary, maintenance 

and op~ration by the number of man' hours paid for on payroll records 

during a year. Rather than a per case basis, this budget ratio compu-

tation should be applied on an hour basis because of general overhead 

costs which arellot attributable to specific evidence or crime types. ' 
o 0 

However, for laboratories which are organized functionally and for which 
O. " 
m.eati~ngful cost.,allocations by functional area can be made, it may be 

t feasibleJo com.p-dte an average cost per cage for eachfun'ctional area 

for salaries, m.aintenance and operation'
l w~ y 

This W01;l}~.i,>;~henresu1t in a 
\...;""-')1 

" ( ;::..r:. 

d.ifferent rate of cost per drinking driver or toxicology case:- Analysis 

of cost per. case over 11 period of tim.e m.ayprovide the manager wit'h 

some insight into the efficiency of his operation. ,Analysts studying the 

operations of severallaboratoriesm..iy obtain a rough~asure of-rela­

tive efficienci~,,1? of those laboratories through ~se of cost per man-hour 

or cost per case. Another 'compa.rative cost r~fer'ence index is available 
1'--" . -~ r (/ ~-. ':\,,:.' 

by dividing the annual operatil,1g. costs by the 'population of the jurisdic-

tion~vhich is provided fuil service to givead'ollar per' capita "c:ost. 

1) Demographic Factors 
.I 

CI . __ , ~ G 
The a.nalyst com.paring laboratories may,:be Cl;ple to "normalize" 

c 

all .individ,ual laboratory statistics- to som.e extent by applyiri'g a c;1emo-
(l ,\ 

graphic factor to analyses,,' Relationships between workloads and factors 

'such as population, population density and per-capita income should be 

explored, Tche limitedsa:n;lple of laboratories oobse:rvedin this study 
o 

(:.'/ 

() 
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precludes the identification of specific, or ~tatistically significant relation-

ships am.ong these factors, but statistic,~ concerning demograph' , bl 
.. u lC varIa es 

com.pa,red with laboratory workloads for the laboratories studied are 
C ' 

included in Volume Two of the report. 
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IV. SCORING SYSTEM 

A. Introduction 

As a part of the problem of performance measure develop-
" 

ment in a hitherto unexplored subject area, several methods of assessment 

appear to be logical. The traditional methods of statistical analyses 

which involve the colle'ction of a set of data elements followed hy quanti-

tative analyses to learn such things as shapes and central tendencies of 

distributions, time trend characteristics and correlative relationshlp~ are 

fundamentally applicable. All of these methods have been explored in the 

creation of crime laboratory performance measures and develS)'l?ed for 

application where appropriate. Various characteristics of criminalistics 

operations can be usefully as sessed and examined by these ~ethods. 

However, when it comes to the problem of examining the 

anatomy of a particula:r crime laboratory operatiori, an analytical tool 
"0 

o£ sharp focus is needed to pinpoint aspects of \' specific, operational areas 
~ 0 

which have a ,high potential of benefit from management changes. There 
n 

are essentially three priznary characteristics of a crime laboratory 

operation which can be examined analytically for this purpose. They are 

controlled by: 

1. Resources--the means provided for accomplis~hing 

the job in terms of such elements a,s hierarchial 

2. 

o policy, personnel, equipment, facilities and 

management. 

Service -- the implementation of resources as demon­

strate~ by the level of s~,rvice provided in terms of 
"; I). 

its availability" quantity and timelh;ess. 
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3. 

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

Quality -- as evidenced by its ability to meet the 

technical requirements of the law and its profes­

sional validity and credibility to ,the satisfaction 

of the basic requirements of the scie~c& of 

id entification. 
o 

An incisive and critical analysis can be made of his operation 

by any c:rime laboratory director,provided that he has a scoring 

procedure available which will enable him to obtain a pro~ile of his 

o'peration consisting of the elements of these characteristi~s together 

with indicators to provide comparisons with comparable components of 

the conceptual model of the achievable state-of-the-art. 

In order to accomplish such an operationally specific index 

rating, a scoring system has been iJdeveloped. The elements of analysis 
'~I 

were selected on the basis of being criticallYPfterminativ: indicators, 

together with the property of lending themsel,,~,§ to ease of scoring with 

a minirn,um of subjectivity. In the categories of resources (Cat.egory I) 

and se~,vice (Category II). the total score per item, per element and 

per category is ten. If the number of scored components is more or 

less than those specified, the index rating is not affected because all 

scores are equally weighted and the summary scores re~mlt fror.p.a 
~ 

division of the total scores by the number of inputs. 

The qua,lity factor has7 been divided into two s,eparate entities 

which are security (Category In) and analytical quality elements 

~'(Category IV). These two independent quality facto'i-s are used as 

multi,pgers in the scoring system. 
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Used in this way, the security and quality ratings become 

sensitive factors which significantly control the index rating. This 

is as it should be. It meets the situation of rating a laboratory that 

has a high output rate with short response time and no backlog, but 

with a very low standard of quality or a weak security system. The 

tVUlnerability of laboratory evidence to inadmissibility rulings increases 

rc in direct proportion to lack of security. The highest quality of labor-'._ .... 

atory findings can be nullified by an inadequate secUl;i~y system which 

can prevent pertinent evidence from. being admitted to consideration 

by the trier of the fact. Likewise, a large volume of analytical out,.. 

put with complete security has little,!f any, value when combined with 

examination quality which is not credible. The quality factors used 

as multipliers accomplish this purpose in the index rating. 

Consequently, a laboratory with excellent resources" and rapid 

service will receive a low rating number if either the security rating 

or the quality rating is low. This correctly indexes the performance 

of the laboratory. When the securitrand quality factors both approach 

their maxima~ the effects of good resources and service are synergized 
CJ 

into maximum performa~ce which is reflected by a high index rating. 

Simply stated, the Crime Laboratory Pe,rformance Index Rating 

is accomplished by scoring the,items involved in rating the resource 
,~ . (' 

a.nd dividing py the number of rated items to oiS'tain an o;verage number 

index. The same is done with items which give information regC);rding 

'.' 
service production performance. These are then averaged and multi-

plied by the securityJ;and quality factors to give the final index rating 

whichois called Crime Laboratory PerfO'rmancelndex Rating '(CLPIR). 
o 
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operation (FACLPIR). The final scoring indices are designated res­

pectively as Crime Laboratory Performance Index Rating (GLPIR) 

and Functional Area Crime Laboratory Performanc~ Index Rating 

(FACLPIR). 

A master scoring sheet is used to obtain the analysis p~,ofi1e 

of a given laboratory from which the indices are computed. The profile 

can De displayed as a bar graph to produce visualized pr~sentations 

for comparison and contrast. An example is provided in Exhibit 7. 

Scoring worksheets (Exhibit 2) are used to develop t}le 

scoring det~ils with the assistance of accompanying instructions. 
co 

From these worksheets, the major scoring elements are transferred 

to the master worksheet (Exhibit 3) which produces the profile. 

for CLPIR and FACLPIR are made as shown in Computations of ratings 

Exhibits 4 and 5', 

The scoring system integrates those bits of information that 

'l lend themselves to ease ,of scor'ing by giving consideration to resources, 

," 0 d lOt The highest possible value of service to use;rs, securIty, an qua 1 y. 

each profile ei.ement and category score is t.en. The highest pOl3sible 
.II 

value of the ~Iecurity factor and the quality factor is one. The highe st 

Possi.ble valJle of the CLPIR and of FACLPrRis, one hundred. 
II 

The Ibeaning of absolute values of these indices at the present 

time is not !known. Interpretations will have to be derived from -:uture 

, II. B.ecause the i~dices lend themselve,s to tailoring use and eXIlierlence. 
II 

to specific I~~ituations in 'which pertu;bation is planne~~, the ab solute 
il-v' , 

value can l~e expected to vary because of aspects selected for searing. 
II 
, , ,. I ed and scored in breadth\\ The more ilthat performance factors ar~ exp or ~ 

I! 
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and depth, the more the absolute values should approach a true absolute 

expression of uerformance differences from the conceptual model. The 

amount of expansion that can be achieved by introducing additional 

scoring elements, is limited only by ,the needs and ingenuity of those 

who will utilize its capabilities. 

Differences between readings of the overall index (CLPIR) for 
o 

different laboratories may be meaningful for themid-to-higher portions of 

the 'scale J50-100). Differences at the lower end of the scale (0-20) do 

not appear to be meaningful because all such laboratories require so much 

improvement. It is important, however. to see how such laboratories would 

differ if only the security and' analytical controls were increased so that these 

quality factors become one'li;for both. Further, the index should be applied to 

those elements of a given laboratory which are completely under the con-

trol of the laboratory director and that rating used to evaluate the lab-

oratory operation under the imposed constraints (personnel, facilities, 

equipment, etc.). In a like manner, the index should be applied to those 

elements controlled by those echelons above the laboratory director to evaluafe 

the, support givenby higher authority. 
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CRIMINA LISTICS OPERA TIONS 

CLPIR SCORING WORKSHEET 

Sub 
Item 
Score 

Resource Rating Category 

A., Policy Element 

1. Place in Govern ment Structure 

2. Level of Accountability"Reporting 
. 

. 
3. Consolidation of Resources 

c' 

a. DDEC 
" 

b. NDDA 

c· FT 
II 

d. MC 

4. Authority and Responsibility 
" , 

a· Documentarypelegation 

b. Inte rnal Rec'leployment of 
Personnel 

c· Temporary Help 

d. Budget Expenditure 

5. Support by Users 
""G"-~ 

a· Budget 
~,; 

',";: 
~ 

0 

I),; 
b. Grants " 

EXHIBIT . 2 CLPIR SCORING WORKSHEET 
0 

G 
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Item, Ele- Catc-
Score ment gory 

Score Score 

. 

,:-

" \( 

.f f ., 
::,::~~ .. , 

c 

" 

o 

I 

1. B. 

C. 

. 

D. 

" 
0 
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CRIMINALISTICS OPERATIONS 

CLPIR SCORING WORKSHEET 

Sub 
ItCl1'l 

Score 

" 
Staffing Element 

L Strength authorized/ c dnceptual 

2 • Actual strength/authorized . 
" 3. R&D personnel . 

Equipment Element. 

" 1. Microscopes 
0 

2. Spectrophotometers 
0 

3 . Gas chromatographs 
." 

4. Balances 

5. Cameras and enlargers 

6. Shop tools ! 

7. W.J.s cellane ous 

Facilities Element 

1. 1,IIjork Areas " 
u 

a. Reception area 

b. Evidence receiving area II . 
c· Interim evidence storage 

d . Blood alcohol analysis 

e. Narcotics and dangerous 
drugs analysis 

, 

-
'.' CI 

EXHIBIT 2 (cont.) 
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Item Ele-
Score ment 

Score 

" 

\;1 

c, 

, 

" 

Gate-
gOl'Y 
Score 

f.? 
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I. 

,i 
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r:# 

o 

f. 

g. 

h. 

i. 

j. 

k. 

1. 

m· 

n. 
" 

o· 

p. 

q. 

r· 

s. 

t. 

u. 

v· " 

CRIMY~A LI8TICS OPERA TIONS 

CLpIR SCORING WORKSHEET 

![{:!, 
Sub 
Item 
Scor_e 

Forensic toxicology analysis 

(j 

Blood identification Ii 

Photomicrography 

Radiography 
0 . 

Test firing in water 

Test firing, horizontal 
backstop " 

Library 
\\ 

Conference roorn 

Administrative area 

Office for director 

Office for supervisors 
(10 points x number of 0 

sup. offices) 

Vehicle examination area ~ 

" Storage of laboratory current 
reagents 

Mechanical shop 

Separate s~cure area for • ..:(', 

narcotics storage " 

Bulk storage for laboratory 
resource materials D 

Outside ventilated storage for 
b~k supplies of acids, solvents 
an gases 

,EXHIBIT 2 (cont.) 
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Itern. Elc-
Score l'l1.cnt 

SC<;H'C 

. 
Q 

0 

0 

?,~, 

, 

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

Catc·· 
gory 
Score 

)) 
~-f/ 

.' 

, 

j 

I 

i 
\ 
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II 

\ 
" () 

I 
I 

-I 

" 

,! 
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" 

,; 

i' 

" 
,f 

2. 

" 

w. 

x. 

y. 

z. 

" 

CRIMINALISTICS OPERATIONS 

CLPIR SCORING WORKSHEET 

Sub 
Item 
Score 

Photagraphic negative 
development 

Phatographic print making -. 

Demanstrative exhibit 
praductian 0 . 

II . 
Latent fing~rprint exa~nation 
area 

Facilities Services 
" 

a. Deianized water 

" b. Distilled water. I: 

c. Cold water 
il 

d. Thermo-regulatar mixed 
II' water far photO' develapment 
II contral 

G° 
Exteriar supplied and piped III e. 

II gas supply af Nitragen 

f. Exteriar supplied and piped II 
gas supply- aiail free 
chemically dry air 

g. Add lib paints far' every ,ather 
type af exteriar manifold 
supplied g~s . 

h. Enclased fume haads (4j! pts. 0 

per haad - limit 12 pta. ) 

i. 220 V. A. C. 
. 

0 
.'"'-{-l -, 

EXHIBIT 2 (cant.) \<) 
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CRIMINALISTICS OPERATIONS 

CLPIR SCORING WORKSHEET 

. Sub 
~ Item 

" u Scol'e 
c::..· • 

. ----_. _._--'--'-

I. j. Two 3D, amp 110 v· circuits\? ,. 

per gas chromatograph. 
equivalent heavy duty equip-
ment (see instruction) 

k. Acid proof sink sewage lines' , 

. 
Air temperature control 

E. Managem ent Control Element 
(l 

1. Sta nding Operating Procedure Ii 

Attendance 

"' 
Causes for Dismissal 

" ~J'j 

Ethics 

General Operational Policy 

Licenses 

'" 
2 

Maintenance '.l 

Mission 

(). P l' Pr: omoti on' a ICY ('. 

.' 
Public Information 

~ 

RefereeAnalysis . 
\.:) 

= 

Section Respon'sibilities 
(j 

'-~ 

Security 

m. Special Staff Responsiibilities 
for supervision 

,-

EXHIBIT ,Z,(cont.) 
c:~' 
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0'; 

j 
(; 

Item 'Ele- Gate-
Score ment gory 

. ) Score Score II 

.. , 

" 

0 

" 

e, 

e, 

'f 

'" 
"J 

" 
{.::=:-. 

" 

, 
<I 

o 

\ 

" 
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F. 

f' 
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G. 
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CRIMINA LIS TICS OPERA TIONS 

CLPIR SCORING WORKSHEET 

Sub 
Item, 
Score 

" 

n· Vacation Policy 

2. Manuals of Methodology 

a • Section or unit 

b. Additional 
'/ 

3. Workload Input Information 

4. Backlog Information 

5. Witness Activity .' 

" 
6. Manager Control Chart f:; 

7. Effort'Distribution 

Firearms ExamInation Elem.ent 

1. Water recovery' tank 

2. Horizontal Backstop for 
pattern tests 

3. Firearms confiscation 
collection progra,m 

04., Class Characteristics ,. 
c 

components file updated from 
cases and collection: 

a. Fired cartridge cases ., 

\~ 
b. Fired l:mllets 

!~ 

c. Unfired ammunition 

Personnel Management Element . 
l. Do formal job descriptions e:lCist 

which accurately describe each 
position in the laboratory? 

0 

2. f,if ,}LJ;s a prescribed career ladder in 
, existence? 

" 

~ 

" 
. '~. 

EXHIBIT 2 (c,on;j:.) 
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'.' 
0 

Sub Item 
Item Score 
Sco}.c 

u;: .' .-, 
.-

n 

I. 3. Is proficiency testing required 
" 1';' 

for promotion? 
, 

4. Do the laboratory staffing and pro-
motion procedures utilize the a 
alternate_ classification concept' 
(as descJi;ibed in conceptual moctel)? 

5. Does laboratof;Y subsidize continuing 
formal ~du'cation 0,( staff meJ;nbers 

i" " 

through,paid time off for classes 
or tuition grants? . 

.-) (; 

6; Are merit pay increases availabie .;;':. 

to employees '\vho perform superior \ " . 
WO~k? 

7. What is the average tenure among' 
professional staff'of the laboratory? 

(. 

~ , 
8. Do,~seach ~ember of the professiona '. staff haYce a baccalaureate degree ., 

or equiyalen.t in criminalisti~s,or 
(. 

basic a'dence such as chemist~y. I 

biochemistry, pl1.ysics •. etc. ? n " " 

= " 9. What is the average of years of 
laboratory 'staff working exp~rience? " 

:) r , 5 

H. < Library arid Technical File s 'Element 
( '.:::: .. ::> 

" ., 1- Subject Index File 
,- ;? . , 

a. Books 
" 

" b. Teclmicar Files 
" 0 

0 

" 

2. Central, location;for library t 

_, r;f'" 

3. Library rpS 6 p .0 r Manual. " 

" 
4. Journal Subs ct-iptions ,,'J:; 

~' 

0 

.-
0 

,~. 
-- u ,> 

0 

':- ," 
" " -. -~ Q 

--
(.l 

I' EXHIBIT 2 ( c ~;'n t . o 
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Elcn1cnl Cute> -
Score gory 

Score 
I • I. .. 

, 

,::1 

t:? 
,., 

,,(, 

'~\ 

0 

" 

I') 

" 

(.'0 
0 J. 

.-
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I:' 

.' 
0 

~: 
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CR IMINA LI1? TICS, OPERA TIONS 

CLPIR SCORING WORKSHEET 

\ -
Sub 

Q 
Item 
Score 

Technical Photography E,lement 

1- Step tablets in use 

2. Densitometer in use 
,. 

3. Standard Grey Scale Test " 

Card in use 
,., 

4. H & D curves routir~ely made 
" 

5. Negative Material Exposure &: 
Development calibrated for . 
$pecjjic enlargers 

6. UV photography routine 

7. UV fluorescence routine .-

I 

8. rR fluorescence routin'e 

9· IR photography routine, 
., 

10. Radiography routine 

Pel."iormance Meas ure Information Element 
~ 

L Laboratory Case Number 

2. Date Received '. ,) 

3. Submitti~g Agency ,-.:; 

4. Crime Type 
'" 

5;' n 

Kind of Evidence 

6. Labpratory F1rnctional Area " 

7. Time Expeno.ed by Laboratory 
,'-

8. Outcome of Apalysis 

".c ? 

9· Criminalist Assigned 

10. Report Oate . 

I 
EXHIBIT 2 (cont.) 
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CRIMINALISTICS OPERATIONS 

CLPIR 'SCORING WORKSHEET 

Sub Hen"l Elernon 
Item 'Score Scor'c 

e Score 

" 
\) 

tJ 11. 0 Case Deferral " ,i 

12. Effort Distribution 
" 
13. Bud,get Data 

" 

IL. Service and Produdtion Performance Rating 
" 

Category 

A. A vaila bi11 ty El~m.ent . 
lis{l 

>:;-~'--::;-::': .-

1. Weekends and Holidays 

2. Nights 
" 

0 

B. Response Time Element 1;1 

r:-

1. DDEC 

2. NDDA 

3. FT 
" 

4. MC 

q 
l'~ 

C. Backlog (:6'0 
~ 

" 
~ 
~ 

~ 
-~ 

~1 
:1 
(} 

1. DDEC 

2. NDDA " -, ", 

'3. FT . 
" ;~ 

1 
1 4. MC 

. 
it " 

" 

~ • 1 , 
0 ~ 

III. Security Rating Category 
0 

I-~) 

0 

A. Perhneter Security Element 
, 

1 , 
" I 1. Are all doors alarmed? 
< 
~ 
I 2. Are windows" all barred or alarmed? \ 

0 

3. Are all other possible 'entrance and 
exit ape~tures blocked or alarmed? , " 

," , 
;; 

~- - " 
EXHIBIT 2 (cont.,) "' 
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Cate-
gory 
Score 

III. 
~ 

'" 

. 

<) 

,i 

" 

;, 

0 

.'~ 

IV. 

V 

0 

o 

i' 

,; 

B. 

(,i:. 
" 

•. !J 

C. 

D. 

\l 

CRIMINA LI~TICS OPEJ;tA TIONS 

CLPIR SCOnING WORKSHEET 

Sub 
Item, 

'Oo Scorn 
-~ 

4. Are perimeter doors steel? 

5. Non-removable pins in all perimeter 
doors? 

6. Dead bolts on all perimeter doors? 

'" Key Control Measures Element 

1- Critical areas limited to personnel 
on 'a need to enter basis . 

2. Special keys to narcotic and dangerous 
drug evidence 0 

3. Special keys to narcotic and dangerous 
drug pure substance referEmce 
collection 

4. Special key to enthanol reagent storage 

5. Key control register 

"Visitor Control Procedure Element, 

1. Register 
,'" 

2. Badge or Smock 
n 

Standing Operating Procedure Element 

1. Explicit Written instructions 
to ReceptiQnist 

2. Complete Wxitten instructions . 
to Staff 

Quality Rating (Total of 1.00) Category 

A. Test Disciplines Element 

1. DDEC 
'l 

\\ ~ 2. NDDA 
" 

3. FT 
0 

EXHIB IT 2 (cont.) 39 
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CRIMINA LISTICS OPERA TIONS 

CLPIR SCORING WO'RKSHEET 

Sub 
Item 
Score 

B. Major Case Notes and Records Element 

1· Systematic Overview ~!.t 

2. Notes complete with sketches 

3. Notes include photomicrographs 
of bullet, cartridge case and 
tool mark id,entifications 

4. Digestive s umma.ry and conclusions 
in notes 

C. Miscellaneous . 
1- Profe s sional Publications 

2. Blind' Sample s 

3. Planning Estimates 

4. Work Review 

a. Director 

b. Supervisor 

5. Code of Ethics 
. ' P 

6. R e£er'ee Examinations . 
" 

a. Policy 

b. Use. Facillties . , 
c. Use Case. Notes 

'Pr.ofessiona:1Meeti~gs , 7. . , 
'. " : ;'\. '. : . . . " " 

B. -,Interior Trair;ing 
(\ ' . . 

9." E;x:terior Training 
, 

0 

" 0 

I 

EXHIBIT 2 (cont.) 
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Item 
Score 
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, 
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Elemeni Cate-
Score govy 

Score 
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PROFILE WORKSHEET 

Components of Scoring Ylhich Lead to 

Computation of Crhne Laboratory Performance Index Rating 

,. 
Item Element 
Score Score 

Resource Rating Category < 

fi ,. A. Policy Element 
.\-; 

B. Staffing Element 

C. Equipment Element 

D . Fac~lities Element 

E. Ma~agement Control Element . 

F. Firearms Examination Element 
,. 

'e 

G. Personnel Ma:ragement Element ; 

H. Library and Technical Files .Element 

Ii} Technical Photography Element 

J. Performance Measure Information 
Element 

Service and Production Performance 

A. Availabilit¥ 

B. Response Time 

1. DDEC 
0 

2 . NDDA 

3 . FT 

4. MC 

~ 

EXHIBIT '" PROFILE WORKSHEET ;;). 
. 
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PROFILE WORKSHEET 
PRe/sse 

;;' Com~onents of Scoring Which Lead to 

Computation of Crime Laboratory Performance Index Rating 

Item Element 
, Score Score 

I. C. Backlog 

1. DDEC ~. 

2. NDDA 

3. FT c 

4. MC 
-, 

III. Security Rating (Total of 1. 00) 
.", 

IV. Quality Rating (Tqtal of 1. 00) . . 
A. Test Disciplines 

B. Major Case Notes and Records 

Ij C. Mis cellaneous 0 

'V 

1. Professional Publications 

2. Blind Sample s 

3. Planning 

4. Work Review 

5. Code of Ethics 

6. Referee Analysis .~ 
7. ProfessionCl-l Meetings 

8. Interior Training 

9· Exterior Training, 
" 

--

EXHIBIT 3 (cont. ) ,. 
/I . 
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COM?'UTATION OF FINAL SCORE ON CRIME LABORATORY, 

,/ PERFORMANCE INDEX RATING (CLPIR) 

I. Resource Category Rating _-.:.. ______ -------....,--------

II. Service and Production Category Rating. __ --.:.. _________ ....:. 

~C:::.A:...T=.·..:I:...R~a::::ti::!n~g1__,..!.+ __ C.:::.:.:A:..:T=_=I::..I .;;;R.;..;a.;.;;t;.;;;in;;;;Jg ..... ) x lOx Security Rating (III) 

2 x Quality. Rating (IV) = CLPIR~' 

o " 
co· 

~>Express to two significant figures . 

(f 

EXHIBIT 4. FINAL CLPIR CALCULATION' 
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(Jb 
RATING BY FUNC~16NAL AREAS 

TO PR.OVIDE 

FUNGTIONAL AREA CRlME LABORATORY PERFORMANCE 

INDEX RATING (FACLPIR) 

ELEMENTS 

I. C. Equipment Element 

D. Facilities Element 

II. A. Availability 

B. Response Time 

E. Backlog 

Ill. Security 

IV. Quality 

Computations 

10 (I + II) X III X IV = 
2 

*(Two significant figures) 

DDEC NDDA FT 

FACLPIR* li"or each Functional Area 

o 

FACLPlR COMPUTATION 
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~--~- -----------

SC ORING LOGIC 

Resource Ratings 

A =' Score for policy element 

Total points rated for all questions in a group 

Total possible points fat' a group 
o 

Items A through J of this section are scored similarly. 

II, III:' All ite.msin these 'sections are sceTed i1'1 the same fashion as those in I. 

IV. A 

PI 

t 1 

al 

P2 

t· 2 

a2 

P3 

t 3 

a2 

P4 

t 4 

a4 

P5 

t 5 

a 5 

P 6 

t 6 

a 6 

= 

= 

= 

= 

= 

= 
= 

= 

= 

= 

= 
= 

= 

= 

= 

= 

= 

= 

= 

Score for test discipline element 

Total points rated all questions pertaining to DDEC 

Total possible points for· questions in DD,mC group 

Score for DDEC procedure 

Total points rated all questions pertaining to NDDA work 

Total possible points ~or questions in NDDA group 

Score for ND~rocedure 

Total points rated all questions pertaining to FT work 

Total possible points for questions in FT group 

Score for FT procedure 

Total points rated all questi,Ons pert,.;a.ining to MC work 

Total points possible for questions in MC group 

Score for MC procedure 
~\ 

Total P9ints rated all questions pertaining to technical photography 

Total points possible for questfons in photography group 

Score for photography group 

Total points rat~d for aU questions per~~lning~o forensic" 
firearms examinations " 

Total possible points for questions in forensic firearms group 

Score. for forensic ofirearms group" 

Band G are scored similarly. 

. EXHIBIT 6. DESCRIPTION OF SCORING LOGIC 

46 
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If there are other specialized areas that need to be included to give 

coverage to the scoring process, they may be added so that the value 

of A is determined as follows: 

~ ... 1 ~ P. 
j~- - 1 
,.I n 

i = 1 t. 
1 

If any questions or elements are not applicable. they are marked 

NA in the scoring sheets .and the total possible points is reduced. by the 

amount of points assigned to the question. 

If the scoring information is applicable, but not available during the 

time of study, indicate by INA V. When preparing the graphical profile, 

use these indicators as a 100 % bar. Omit the NA and INA V items and 

elements. from computations in numer~:fel' scores .• 
',\ 

Some scoring items are designed to score more thanlO and the backlog . ~ 

scores may result in negatiye numbers. However, this pan be represented 

in the profile "and causes no difficulties in the final scoring. If. no instruc­

tions to the contrary ar~ given. all no answers are scored zero. 
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INSTRUCTIONS FOR SCORING ELEMENTi-:A 
-' " 

I. Resource Rating Category 

A. Policy Element 

1J 

1. Place in Government Structure 

Score 10 if completely independent of law enforcement. control 

8 

5 

if under control of federal, state or county ~rosecutor 

. 1 f hi f of police, sheriff, coroner, 
lf under contr? 0 c e hief of federal enforcement agency ,;medical exaInlner, or c 

2. Level of Accountability Reporting 

. 1 t non-law enforcement elected 
if accountable direct y 0 h as Board of Supervisors, repxesentative of taxpayer, ~uc. ' 
City Council or their Executlve OfflCer 

Score 10 

if directly accountable to state prql)cutor"," county prpsecutor 
or to chief of enforcement agency; 

3. 

, 

C' Note' Subtract 1 :from each above rat~ng for 
. each' echelon of staff below ag~ncy chlef ~o 
whom Grim.inalistics dir~ctor lS responslble 
in"'fffil organizational structure. Ct 

a 

Example: Laboratory director is 
r~sponsibleto captain. in charge ,of 

() service support, who lS resp?nslble 
to the Deputy Chief of Operatlons, 
who is responsible to Police Department 
Chief. C' ' °0 

Score = 6 

Consolidation of Res'ources 

th 3 000 000 population. Score NA £o;r laboratories of m,ore an ',. '. . 

For laboratories serVing,less than 3, 000, OOQpopulation, score 

" " .' h f t·onal a'reaasdescribed in 'the mociel, i. e., 2. 5 for ea.c unc 1 .,.. . . CJ " ,. 

C If other ag,endes ip. the county area DDEC, NDDA, FT, M ". ." '.' " 

, . 't' 'on of the services, 0 reduce.the rating by the. perform.;;::!~,ny por 1 LJ " . ..... ,c. .c 

fraction of population served by oth~ragencies. , 
., 

o 

;1 
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4. 

5. 

Authority and Responsibility 

Score 10 to item. a. if higher authority llas given the 

laboratory director written delegation 01 responsibility 

and authority of independent professioi~fi.i and technical 

supervision, subject only to administrative poHcy withi:r; 

., a given set of resources including prescribed budget, 
personnel procedure, etc. 

Score zero if thel"e is no docu-
" mentation. 

Score ~\ for Item b. if the laboratory chief can organize 

and reotganizec 'his staff at apy time without higher approval 

provided that such dispositi<;ms are consistent with job" 
descriptions. 

Score 10 for Items c. and d.' if the laboratory chief can 

appoiilt and"dismiss temporary-help on his own authority 
., .. ' II <~', 

and can obhgate budgeted f:pnds for the purpose planned 
" ,n 
withQut further approval, provided that this is done in 

accordance with prescribed administrative policy pro-
cedures~) 

Deduct 2 points from e.ach item scored for e:.ach point of 

";eto possibility in the chain of higher or lateral authority. 

Support by Users 

Score NA if within an agency which is sole Usel". 
$core the percentage of user agenci~s who in writ~rig or 

orally in person at the most recent bearings for the 

criminalistics budget or grants expJ;'esseq. justification 

.-, ofC.user dezpands on the operation. Divide % by 10. 

~. INSTRUCTIONS FOR SCORJ;NGELEMENT I-B 

B. Staffing Element 

1. Strength Authorized/Conceptual 

Determine conceptual strength from. staffing guide~ 

Exhibit 7. DiVide concep€6a1 strength into 'a1'Ltllorized 
c, CD ." . JL. 1/ 

strengt.h. Do nO.t count grant funded inte{im WSit.iO. ns or 
o ~ 

extra help positions which are not pe/{lrmanentiy budgeted. 

This num.berotim.~s ten gives the item. score f'~r I-B. 1. 
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2. 

3. 

Actual Strength/ Authorized 

For this item, count all filled positions no matter how 
~ 

funded and div:i.de by the authorized strength number used 

inItem I above. This number times 10 gives the item 

score for I-B. 2. 

R&D Personnel 

Score~one point for each % of the professional staff 

time totally committed to R C& D during the past 12 

months. 

" 

To comple,te element score, add Item 1 and Item 2 scores" 

divldeby two and add Item 3 score. This total gives element 

score for I-B .. ~ 

INSTRUCTIONS FOR SCORJNG ELEMENT I-C 

C. Equipment Element 

Compute the number of items in each group specified by the conceptual 

model as listed on the scoring sheet. Divide this number into the 

number of like items inactive use',by the laboratory. This number 

for each group, times ten. gives the item score. The element score 

is the total oithe item' scores divided by seven. The items in this 

element can be expanded to any extent de sired to obtain a more 

detailed evaluation of equipment. E.very item of the conceptual 

equipment list can be conslidered to be a separate item if need be. 

INSTRUCTIONS FOR SCORING ELEMENT I-D 

D. Facilities Element 

1. Work Areas 

Score ten points for each area which is ctseparately designated 
,(; '·,1 ' ".' 

Cl,nd cor,nrr,titteCi wOJ:"k area. The~up-it;em receives ten points 

only if used exclusiv,~ly.forthe designatecr funqti,<:>n. ·If used 

for ~uJ,tiple functi~s, d.ivi~e··te.n by.th~ nUIllber of.shared 

functions to pbtainthe numerical· score. IfJany of. the 
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specified work areas are utilized by crime laboratqry _personnel 

but located outside the perimeter)o~ the laboratory itself. 

score only five points. except for sub-item v· Add the total 

of points scored and divide by 26 to obtain the score for. 

item I-Dt 1. Note exception in score sheet items p. 31. 

2. Eacilities Services 

Score 10 p~ints for each facilities sub-item in full use· 

Sub-items eo. f .• go are to be scored ze,ro unless the 

gas tank is located outside the laboratory proper. Note 

instruction at' h. on score sheet. Sub-item j. o~efers to 

circuits and breakers. not outlets. To score j .• count 

, o' h \dt 
the number of pieces of equipment requl.rmg eavy, u y 

electrical service and multiply by 2. Divide this number 

into the number of 30 amp. circuits and multiply by 10 

to obtain the sub-item score. Sub-item k., score 10 

points if all sinks are equipped with acid proof sewage 

lines. Score zero if not. 

Q 

Sube,item 1 .• score 10 points if air temperature is designed 

to be controlled to + 2 0 F. Ze~o ot,herwise. Total points 

in Item 2 and-divide by twelve td}obtain numerical score. 

for facilities services item. 

INSTRUCTIONS FOR SC ORING ELEMENT I-E 

E. Management Control Element 

1.< Standing Operating Procedure 

Standing operating procedure should be inspected to ascer­

tain whether or not the items listed in the'score sheet are 

properly addres s(.} 0 Score zero if there is no SOP 

from director to staff. Score ten for each item covered. 
" 

The ,item score for I-E. 1 is obtained by dividing the total 

sub-item scores 'by number of sub-items listed. 
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2. Manuals of Methodology 

Score this iteI:73by counting the number of functional areas 

that the scope of laboratory service is expected to include. 

There should be a manual of methodology item for each 

functional area. Score one point for each manual per­

taining to the overall function of a section or a unit. Beyond 

this there are s'pecialized methods for various subdivi.sions 

of functional areas. Score one point for each method specified 

in a manual to a maximum of ten points for Item. 20 To qual-

ify for other than a zero score. a specified method must i.nclude 

a list oiapparatus and the detail~ of procedure. pertinent 

references. use of control samples. interpretation and reporting 

and be authenticated an~dated by the director as a prescribed 

method. Count the number of points toa maximum, of tep to 

obtain the item score for I-E. 2. 

3. Workload Input Information 

Score ten points if input workload is sum:marized at least 

monthly by functional area. Zero if not. 

4. Backlog Information 

Score ten point~ if backlog is sultunarized in accordance with 

instructions II-C s~pra by functicG'll area at least once monthly. 

Zero if not. 

5. Witness ,Activity 

Score ten points if a witnessaci:ivity log is hLaintained on a 

day to day basis. 

6. Manager Control Chart 

Score ten points if a manage'r control chart is maintained as 

descri1?ed in the conceptual model. Ze,ro if not. 

!lU 
~J''------' 
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7. Effort Distribution 

Score te~ points if eff6rtdistribution as guidelined i~ 
the conceptual model is recorded and studied in inter­

vals of not more than three month~. Zero if not. 

The e1eme!.lt score is determined by summ.ai·izing item 

scores and dividing by the number of items. 

INSTRU.CTIONS FOR SCORING ELEMENTS I-F .• G .• H .• I. 

F. Firearms Examination Element 

G.· Personnel Management Element 

H. Libra~y and Technical Files Element 

I. Technical Photography Element 

Score ten points for each "Yes" item or sub-item. and per,form 

a percentage calculation to determine item and ele;ment scores 

except for Items G. 7. G. 9 and H. 4. Score Item G. 7 one Eoint 
'~..tr • 

for each year of average tenure and score Item G.9 one 

point for each year of average, staff experience. Score 
D 

ItemH.4 ~y awarding one. point per subscription to ~ 

maximum of ten and 0.2 point for each additionaL To qualify 

for scored po~nts~ subscriptions must be paid for by the parent 

agency. not the individual employee. 

INSTRUCTIONS FOR SCORING ELEMENT I-J 

J. Pe rformance Measure Information Element 

L Laboratory Case Number 

Score ten points if the laboratory maintains its own set 

of sequential laboratory numbers for in~oming cases. 

Differen~t, logs and sets of numbers can be maintained 

for each functional area or one master log with. pne 

numbering scheme can be utilized. 

- - - --- ------
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2. Date Received 

~core ten points if the date received is 
1ncoming ca . h recorded for each 

se 1n t e case log. 
3. Submitting Agency 

4. 

5. 

6. 

7. 

8. 

9. 

Sc are ten points if the lb' "\ 
. . a oratory serves anI on-

:rru.thng agency. If th I b Y ~. sub-
e a oratory ser 

submittin a . ves more than one 
. g . gency. score ten points. if the " 
1S recorded for each' SUb:rru.ttlng agency 

. case In the case log (s). 
grime Type 

Score ten points if the type 
of crime associa:ted with each 

la?oratory case is 
recorded in the case l'og(s).;; 

Kind of Evidence 

Score ten points if the t () . 
. ype s of eVldence submitted and examlned for each 

log(s). 
cas . ( 

e 1 s are) recorded in the case 

Laboratory Functional Area 

Score ten points if til 1 b 
e a oratory functional 

associated with ea h . .. area(s) 
c case IS (are) 'f" 

log(s). . . specl led In the case 

Time Expended by L b fC' a oratory 

Score ten points if th I b 
. e a oratory maintains 

the duect laboratory time - a record, of 
expended on each case. 

Outcome Analysis 

Score ten points if the lab t .. 
" ora ory maIntains ' 

outcome of the analysis for each a record of the 
, case. 

Criminalist Assigned 

Score ten points if name of the c· . l' 
rl:rru.na 1St assigned to each 

case is recorded in the case log(s). ~ 

" 
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10. Report Date 

Score ten points if the time and date on which the output 

report is authenticated for release is recorded in the case 

log for each case. 

11. Case D~.ferral 

12: 

13. 

\7 

Score ten points if ~he laboratory has a case deferral 

system and maintains a record of deferred cases. 

Effort Distribution 

Score ten points if the laboratory maintains a system for 

collecting effort distribution in terms of time expended 

by its staff on laboratory operations as described in the 

conceptual model. 

Budget Data 

Score ten points if within the laboratory budget;- information 

is maintained on the annual cQs;ts of salaries, maintenance 

and operating expenses and divide into 'accounts which reflect 

the total laboratory operation. 

INSTRUCTIONS FOR SCORING ELEMENT II-A 

II. Service and Production Performance Rating Category 

A. Availability Element 

1. Weekends and Holidays 

If open on weekends and holidays for full service the 

same as regular workdays, score 10. If ciosed but 

;full service on standby, score 8. If on standby to do 

selective emergency work only, score 5. If there .is 

no specified service on these days, score zero. 

2. Nights 

If 24-hour full service is provided on weekdays, score 10. 

If closed but full service on standby, score 8. If on standby 
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to do selective emergency work only, score 5. If there 

is no specified service on these days, score zero. If 

16 -hour full ser.vice is regularly provided on any gays, 

score one point for each day of week . 

INSTRUCTIONS FOR SCORING ELEMENT II-B 

B. Response Time Element, 

From a study of response time data over a two month continuous 

pe'dod, rate as follows: (Hours are defined as elapsed hours, not 

working hours. Deferred case response times are measured from 

the time that a decision is made to remove from deferred status to 

completion plus the time from Qeceipt to placement in deferred 

status to completion pl-us the time from receipt to placement in 

de;t:erred status. Be sure to exclude periods of specific deferral 

from response time in each cas.e in which it is marked and cate­

gorized as such. See Instruction II-C for definition of completion 
times. ) 

1. DDEC 

If 500/0 of case reports are available to the user within 24 

hours after labo~~t~ry receives the case, score 15. Reduce 

by 1.5 points for 'every additional 24 hour period required 

to include 100% .cases. 

2. NDDA 

If 50% of case reports are available to the user within 30 

minutes after r~ceipt by laboratory, score 15. If less than 
" four hours, score 12.5; if within 24 hours, score 10. Deduct 

2.5 points from 10 for every twenty-four hour period after the 

first 24 hours that are required for 950/0 of the c;ase r.eports to 

be ready for the user. 

3. FT -
Two scorings are necessary: One fo.r comprehensive coroner­

medical examiner cases in which multipl~ tissue samples are 
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4. 

(\ 

examined and the other for blood and uZ:~lle samples only. 

The two scorings must be combined in orl1?rto avoid 

over-weighting the forensic toxicology arE~a. Score as, 

follows: 
a. Comprehensive Cases - Score 15 if report avail-

D 

t,,, 
able within 24 'hours of receipt by laboratory in 

950/0 of cases. Deduct 2 points for each 24-hour 

period after the first 24 hours. 

b. Blood and Urine Sample Cases - Score 15 if results 

availabl~ within four hours of receipt in 500/0 of cases;' 
II • 

score 13 if wi~hin eight hours; then if 950/0 are complete 

within 24 hours, score 11 and deduct! 2 points for 

each 24 hours thereafter Until th~ date that 950/0 of 

cases is completed. Combine by adding!. and b 

together and clivide by two. 

Maj qr Cases are rated 15 if 500/0 of the cases are in finished 
\'0 

report form (authenticated) or have be~n finally reported 

o~ally and so documented within 24 hours of receipt. The 

following table is used to give the highest possible rating. 

TABLE SHOWN ON NEXT PAGE 

Counting of 'hases within the two month period should include 

only cases finalized in the period, including those completed 

from receipt in an earlier period. Any cl7ses not closed but 

received in the two month l1eriod are measured in the backlog 

\ scoring. 
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I) FRACTION OF CASES 

. 
(:. 

500/0' 750/0 950/0 

, 
" 

Days ., 

1 I.) 
\' 

2 ,'. 4 .. 6 

3 5 7 

4 7 9 

5 9 11 

6 11 14 
(\ 

7 13 17 

8 15 20 

'" 9 D 17 24 
',' 

10 19 28 
" 

11 21 29 

12 23 30 
more than 12 mQre than 23 more than 30 
days days days 

EXHIBIT 8. RESPONSE TIME SCORING TABLE 

Sub-item a from 500/0 "c.olumn 
" 

Rate: 

b from 750/0 column 

c from 950/0 column 

Score 

)5 

11 

iO 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

For example: An array of response times per ~ase is made for a 

laboratpry in one day interval'$. If 500/0 of the cases a-re cOlnpleted 

(using the scoring definition of completed) within 5 days but not 

,'1, 
'.';-' 

" 

-
" 

Ie s s tha:n'4, item!.isscored 8. If .the array shows that the3/4th 

case is completed before the end of the 7th day, sub-item b is scored 

'9, if 950/0 of the cases after the period are not <::onlp{eted until the 30th 

day, the sub-item" c is scored 1. . 
. 1j £.1. -

The Item 4 score is then: 

8 plus 9 plus 1, divided by three which equ~s 3.3. 
~ 
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INSTRUGTIrONS FOR SCORING 'ELEMENT II-C 
" 

C. Backl(~ .. 
" 11 

BackllOg is defined as cases received and uncompleted, but not in 

.a \aef~~rred status. The statup=o1 such cases is tha~)they will he ' 
Ii , 

I\exarn.:ined in order of priorit,Y assigned. Backlog is counted at a 
,I 

,,' 

spedfied time pel"'day, or per week or at some other designated 

time phase point. Cases should be counted as backlog from case 

log~' and the reporting syst~JU should be established so that the 

cas:e logs show the exit time of the report. Exit time should be 

theiltime that a report is authenticated"and available·to the user. 

All backlog scoring is done in this system by countinguncom­

pl1eted cases as of 0800 hours on the first and sixteenth days of 

the month. For any given period of study, the semi-monthly 

backlogs are added together,. and divided by the number of periQc:ls 
" f< • 10~E': .:', 

to obtain"the average backlog for the period.' 'r,hefJ. by functional 

aFeas, the scoring is as follows: 

2. 

DDEC 
,:; 

Score Item 1 by eliminating any cases received within 

24 hours and divide the number of remaining uncompleted 

cases by the numbe:;:, of DDEC cases received during the 

semi-monthly period and multiply the Iquotient by 10 ,to , 

'" obtain the score. Subtract this number from 10 to obtain 

the backlog score.
l
" 

NDDA 3 . FT 4. MC 
J' .' 

Score Items 2, 3 and 4 inthe samema~er for the respective 
" 

functional areas of laboratory work. If a.negative score 
It ' '\~ ''; ./) 

develops", enter it as such and compute Item II-B (Average 

Backlog Sc()'re) algebraically. If a negative value results 

in the element score, compute algebraically in determining 
.-;,' ,,- 0 

,the catego:t:y score. 

T,o score Category II, add element ratings together and ~vide 
. . 

by the nurnbe r of elements. 

\\ () 
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INSTRUCTIONS FORSeORING ELEMENT III-A 

Ill. S ecurity Rating Category 

A. ,Perime'ter Security Element 

B. 

If the answe~"is "Yes", score ten points per item. 
Score zero if,Janswer is IINo". 

Add total points, divide by number of items questioned 

and available for inspection. 

Key Control Measures Element 

J:: the answer is "Yes", score ten points per item. 
Score zero if answer is "Noll, 

Add total paints: divide by number of lOtems questioned 
and available for inspection. 

C. Visitor Control 'Procedure Element 

If the answer is rrYes", score ten points per item. 

Score zero if answer is "No". 

Ad,d total points, divide by number f ° a ltems questioned 
and available for ,inspection. 

D. Standing Operating Procedur~ Element 

If the a;{s:wer i~ Il Yes"'," scor'~ ten points per item. 

Scor<t zero if answer is "No". . 

Add total points, divide by' number f't a 1 ems questioned 
and available for in'spection. 

':' 'I D 
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INSTRUCTIONS FOR SCORING ELEMENT IV:'A 

IV. Quality Rating (Total of 1. 00) 

A. Test Disciplines 

Score Item A. 1 in accordance with the following checklist for 

breath, blood or uriqe analys.es: 

1. DDEC 

a. Are replicate analyses madf~ in every 

case by using separate sam.ples from 

the point of beginning of the proces s. 

(Breath, blood or urine) 

b. Is a reference or control sample 

tested and the result printed on each. 

analysis record of a breath alcohol 

case. (Breath qnly) 
'./ 

c. Is a reference standard of .alcohol 

and water prepar,~d from a National 

Bureau of Standards primary stan­

dard for use in calibrating control' 

sample s . ,(Breath, blood. or urine) 

d. Are analysts ?-"equired to b~ certi­

fied or licensed by law, or admin­

istrativEl order. (Breath, blood 

or urine) 

e. 'Are analysts tested monthly by blind 

samples. (Breath, blood or urine) 

Yes 

To be scored as "Yes", the answer must be yes to a.11 types of 

tests indicated in "parentheses after each.que~tion. Score 2 for each 

yes 'answer and the total for five questions is the score to be entered 
o 

at IV-A. 1 of score sheet. 
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"INSTRUCTIONS FOR SCORING ELEMENT Iv-A; 2 

IV. Quality Rating (Total of l. aO) 

.. A. Test DisciElines 

2. NDDA 

a. 

b. 

c. 

d. 

Are characteristic crystal tests 

performed when sample size permits. 

Are control tests made routinely for 

comparison of microcrystals. 

Is infrared spectrophotometry 

employed to confirm LSD 

identifica#ons. 

Is ultraviolet spectrophotometry 

employed.as a systematic screening 

procedure when material is examined 

of unrecognized dosage form. 

Score 2.5 for each "Yes u1 answer in questions a. 

thr~h d. 

Are any of ~he following used for final identification: 

e. 

t. 
g. 

Color ~~sts. 

Thin layer or paper chromatography. 

Gii!-s chromatography. 

(, 

Subtract 2'.5 for each "yes" answer. Algebraic difference 

'is ... fin.al score. En'ter total t IV A 2 . . a . -. on score sI?eet. 

Q 
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INSTRUCTIONS FOR SCORING ELEMENT IV-A. 3 

IV. Quality Rating (Total of 1. OO) 

A. Test Disciplines 

3. FT -
a. Determ.i,ne whethe'r or not reference 

control samples arerUI.1 for all quanti­

tative work on gas chromotographic 

and UV spectrophometry. If yes, 

score 10 points. 

b. If barbiturates are individualized by 

,pC-MS or IR spectrophometry, score 

10. If by GC bnly, Score 5. 

(Exploratory questions in forensic toxicology can 

be expanded as much as desired to give coverage 

to any particular operation. ) 

Yes 

. ) Total t,he sub-item scores in II Yes II column alid divide by the 

.~ number of criteria to obtain the score for ij;em IV-A. 3, which is 
enter~d on the score sheet. 

:.:. 

J) 

II. 
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INSTRUCTIONS FOR SCORING ELElVfENT IV-B 

IV. Quality Rating (Total of 1. 00) 

B. Major Case Notes and Records Element 

1. Systematic Overview 

Determine whether or not major cases are subjected to a 

systematic overview and problem definition at the time of 

receival. If so, score 10. Zero otherwise. 

2. Notes Complete with Sketches, 

Exami~e a fair sample of major case notes to ascertain 

whether or not they can be followed by another forensic 

scientist from outside the laboratory to the extent that he 

can determine what examination and tests were made, the 
,. 

conc;lusion reachedoand the basis for the conclusion. He 

should pe able to reexamine the evidence and check the 

results of all work without being confronted by ambiguity. 

Score 10 if notes are adequate; zero if not . 

3. Notes indude photomicrographs of bullet, 

cartridge case and tool mark identifications. 

4. 

Determine whether or not notes in firearms and tool mark 

case~ involving identification by comparison microscopy 

are documented with a photoprint in the notes, which has 
I \' , 

editorial notes pointing out the points of identity. Score 
. . I 

10 i:f adequate; zero ifnot. 

Digestive Summary and Conclusions in Notes 

Deter;mine whether or not :major Gase .notes are concluded 

witha s.ary which dig~sts the results of examination . ' 

and indicates the relevance or non-relevance of results and 
'J' " ',..' :' " •. 

conclusions to the i purpose for which the case was accepted 

'on a 1;> a sis. of the original overview. Score 10 if fair sample 

indicates. that this is a tmifor:m lflodUitl operandi of case notes.; 
., 

zero if not. 
~), 
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INSTRUCTIONS FOR SC DRING ELEMENT IV -C 

IV. Quality Rating (Total of 1. 00) 

" 
C. Miscellaneous 

1. Professional Publications 

Give two points for each journal publication, five for each 

book and one for each parent agency or in-laboratory training 

or methods manual finalized and published during the last 

three years. Do not count revision or addenda. Add the 

points together to obtain score for Item 1. ~he.limit for 

this score is 10; however, a total score in pCl-renthesis is 

retained in the profile. 

2 . Blind Sample s 

3. 

Give one point for each blind sample put into the laboratory 

system during the past 12 months which was introduced as 

a quality control sample by the director and of the laboratory 

staff, known only by the director to be a control sample. 

Total such points is score for Item 2. 

Planning Estimates 

Examine planning estimates of the situation or annual reports 

and ascertain whether or not the laboratory manager has 
H' - . " 

o forecast growth, predicted workload for the year beyond the 

budget and recommended the rescmrces necessary to cope 

with impending problems. Do not count justification data 

" for budget. Score 10 if yes, zero if not. 

4. Work Review 

Examine ~ fair sample of major case reports and note files 

to determine whether 'or not the laboratory director exerts 

quality control through review of at least 100/0 of outgoing 

reports. Score ten for sub-item e:.:... if yes. Zero if not. 

Score ten for sub-item E..:.. if a'~uperviso~ reviews every 

maj or case prior"to report release. Zero if not. Add two 

scores together and divide by .two to obtain item score. 
'/ 

,; 
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5. 

6. 

7. 

Code of Ethics 

Determine whether or not there is any current written 

policy direCtive which requires laboratory professional 

level personnel to follow any rules of professional con-

duct or specified code of ethics. 

zero if no. 

Referee Examinations 

Score ten if yes; 

Determine whether or not referee examinations are 

encouraged by policy. 'Score sub-item ~ if·yes. zero 

if no. Determine whether or not in past experience. 

referee or defense examiners have been invited to 

utilize the particular laboratory facilities for such 

examinati ons . Score ten if yes, zero if not. If case 

notes are routinely made available to referee examiners 

without necessity of court orders, but by prosecutor 

arrangement. score ten. Score zero otherwise. Total 

points of, sub-items a .• b •• and.' c. and' divide by three 

to obtain score for Item 6. 

Professional Meetings 

Determine the. fraction of professional staff who 

attended a forensic science meeting of state or 

higher level of assemblage during the past 12 

months. This fraction times 10 gives the score 

for Item 7. 

To obtain) the element IV -C score add the scor.es of the items and 

divide by the number of items. 

To obtain the quality category score, add the scores of the three 

elements together and divide by thirty.". 
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INSTRUCTIONS FOR COMPUTING THE CRIME LABORA';rORY PERFORMANCE 

INDEX;RATING (CLP~) 

" 

All of the e1em.ent scores are entered on the Master Worksheet 

and the category score is obtained by dividing the total of the ele'Inent, 

scores by the num.ber of elem.ents. Scores of Categorie"s I and II are 

added together, divided by two and D?-u1tiplied by ten. This' score 

m.u1tiplied by the sec'urit'X: rating and quality rating 1ea~s tq a product 

which is the CLPIR, which is expressed to two significant -figures. 

" .;;tf 
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B. Example of Profile Analyses Application ~ 

o 
Applying the sco~ing system to a theoretical, but typical crime 

laboratory operation; a laboratory director develops a profile analysis 

as ,shown in EX:hibit 9 by th e bars illustrated as small squares. 

His CLPIR is computed by adding the component values for a given 

category and dividing the sum by ten. 

Category I = 5.7 

Category II = 2.7 

Category III = 0.35 

Category IV = 0.54 (( 
,~ 

from the C LPIR instructions 

The results follow: 

CLPIR = (5.7 + 2.7) x 10 x 0.35 x 
,~ 

0.54 = 7.9 
, ,/;? 2 v 

Be then deduces that by alarming ,all doors (laboratory is in base-
Q 

ment with no witi'clows), blocking air ducts with secure grills, applying , ';0 i 

visiter :ontrol procedures, is suing strict instructions in writing concern-

ing s(~curitY proceduxes, changing the lock pins and making new keys and " 

e~tab1ishing a key registe,rj that he then w,ou1d conform with the conceptual 

~es~rity model andhts" security ~'ating would beco~e 1. O. 

~e :Iso note~;t by trai~ing his staff in a two hour program and 

issuing"instructions that bring procedures covered,by IV. B, C. of the 

rating pl'ocedure to the level described ill the, conceptual model that the 
/,'\ ';:" , 

" l' . (,j d h qua, lty ratmg woul be c anged to 1.0. 
He then tq.kes the necessary actions. 

n 
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EXHIBIT 9. PROFILE ANALYSIS OF, LABORATORY OPERATIONS-­
EXAMPLE OF APPLICATION 
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I,' 

}n Exhib1t 9, t hi s s ~ c and pei-turbation is shown as a st:riped 

bar increm'ent in Categories I and II. The CLPIR scale which is off the 

chart is indicated to reach 65. When CLPIR values exceed 10, they can 
';:0 • 

be demonstrated on a second scale of CLPIR divided by ten to bring the 

values into the observable range of the chart. 

The laboratory director now systematically examines all other 

elements of the scoring system to ascertain how he might bring values to 

the concepttialolevel. He finds in Category I that elements ;E., F., H., 1. I 

and J. are lucrative areas for improvement which require his own mana-

gerial action only with very little ,if any cost. With manager controls (E) 

and performance measure information (J) b~ought to conceptual "levels, he 

now uses deferrals and optimizes methodology to improve response time 

and reduce backlog to the minimum possible with existing resources. 

B"eyond this he"can institute requests arid recommen~,,: which, if 

i~plemented, wo~ld <;l,ause his CLPIR value to approach lOb~ot " 

implemented, the CLPIR will reach a limit determined by the pribicy actionsl 

of his parent agency. \ 

This e=mple Sho~~ bo.w any crime laboratory can app~"oach~er- '" 

formance level resembling a conceptual model by using the scoring ~~tem 
to identify ele'ment!3 of the laboratory operation which offer optimal 

opportunity for improvemellt-~, The system is independent of the size, 

organizational str\lciure, workload or popUlation and it 'ca;,n be expand,~d o.r 

adjusted to me~t any anomalous situations whic,h are confronted. 
::; C) 
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Withou't inducing any other changes ,the C LPIR has changed from 7.9 to 

42: 

CLIPR (5.7+ 2.7) x 10 x 1.0 x 1.0 = 
2 

42 

This change was brought about by in-house managerial action 
o 

with a minimum cost in time and m(;"terial. On the profile chart in 
• I, i:::~':."'. . 

EXillBIT.8 tb. e . perturbation is shoWn ~s 'a:,s·oHd. black addition 'to the 
~ '0 :/ 

appropriate bars. The ~'LPIR scale goes off the cha;rt and theCscale 
:; " 0 

number is indfcated to be 42. 
. 

z' -

The director then looks to other elelnents which might be changed 

by appropriate action. He has been rece~virlg complaints from police 
o b 

agencies and prosecutors about long respop.se times and large backlogs. 

Some of these delays have caused plea bargaining arid dismissals of 
e 

criminal charges which were not in the best intere,sts of THE PEOPLE. 

Appropriately, the profile shows the service ana production category" 
, i . ' ~ 

(Cat. II) to have the lowest ratings of any ... Intuitive'ly he feels that if staff 

levels are brought to the concepfuallevel that this will have the effect of 

improving response time and reducing backlog. He recommends addition:t 

to the staff which are granted and six months later examine~ the profile 

again. With no ,change in workload input and no other scoring cha,nges, he 

observes that the backlog has been considerably reduced and the response 

time has improved. The CLPIR is now: 

,Category I = 6.0 

Category II = 7.Q 

Category III = 1.0 

Category IV = 1.0 

CLPIR = (6.0 + 7.0) x 10 x 1.0 x 1.0 = 65 
2 
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