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BACKGROUND/SCOPE

11

1.2

1.3

14

1.5

1.6

4

\OQ

Footwear identification can be dated back to a homicide investigation in 1786.
The initial interest in tire marks began with traffic investigation in the late 1920s.
One of the earliest uses of tire impression evidence was in England in the early
1940s.

The discipline of Footwear and Tire Impression analysis is the process of
determining whether a shoe or tire was the source of an |mpreSS|on

It is a discipline based on the comparison of outsole or tread , Size, wear
patterns and individual characteristics between an unknow uestloned
impression and a known shoe or tire. %

Footwear evidence may provide the type, make, de@aptlon and approximate size
of a shoe, as well as the number of suspects, se ce of eventiésﬁ points of
entry and exit. Tire track evidence may pr {? ype,@ake pproximate size
of atire. It may also indicate the type of velicl

Footwear and tires may have |nd|V| char\g) de oduced as part of the
manufacturing process. They aI evelop individual
characteristics with use.

This Analytical Method e procedures for processing the
majority of evidenc yd otwear and tire track impression
analysts and compa dol@?B

es ro

16.1 These cedures and techniques that are routinely
use atl V|dence

162 T met ca% e expected to address each and every situation or

ntered.

1. 6 he |dua lyst must exercise sound judgment in selecting the
methods WiII best suit the requirements of the evidence submitted in
a speci e; therefore, the procedures are designed to accommodate the

@‘fgf eV|dence encountered.
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GENERAL REFERENCES

Idaho State Police Forensic Services — Quality Manual ISO/IEC 17025:2005 Compliant.
Section 2.0 NORMATIVE REFERENCES

The Scientific Working Group on Shoeprint and Tire Tread Evidence Technology
(SWGTREAD) - SWGTREAD documents are http://www.swgtread.org/
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3 DEFINITIONS

Abrasion
The progressive wearing away of a tire in service.

Adhesive Lifter
Any adhesive coated material or tape used to lift impressions.

Aging
Deterioration (physical and chemical) of rubber through oxidation over a period of time.C

Alternate Light Source \O
Ultraviolet light source which may have variable wavelengths, used to VISU&|I@%O'[WE&I’ or tire track

impressions. %

0

Ambient Light <b
The available or existing light that surrounds the object being photo@a ed r\

Attenuated Light
Supplemental light that is added when photographing Ium| enh C ent e Ilght is sufficient to
allow for the exposure of the object being photographe, Q!t not&ygm;@\t y interfere with the

photography of luminol. (}\

Analysis Q %
The methodical examination of footwear an@e tra p@&; separation into parts so as to

determine the nature of the whole. %\'(b @6 0
\

Aspect Ratio
A numerical term that expresse reI en the cross-section height and the cross-section
width of a tire. An aspect ra@ 75 at tire is approximately 75% as high as it is wide.

Balance E
Equal weight distr, %on arou

Band Ply

The first p éade the tire.
Q OQ’
Beads

Layers of cords are turned around a coil or “bead” of wire at the inner edge of the sidewall, allows the
casing to be fitted to the wheel rim and provides an air-tight seal in tubeless tires.

Blemish
Surface irregularity or imperfection.

Blister
A separation within the sidewall or liner stock, or between the sidewall carcass or liner and the carcass.

Body
The tire structure except the tread and sidewall rubber. Also known as carcass.
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Brand Name
The company name, which appears on the sidewall, not necessarily the name of the company that
manufactured it.

Buffing Rib
Raised rib at the junction of black and white rubber on a white sidewall tire. Also called a scuffing rib.

Buttress
Portion of tread running around the shoulder and blending into the sidewall.

Camber @9
Tilt of front wheel; inward tilt at the top of the wheels is negative camber (excessi ’e\ ar on outer tire
tread shoulder edge) and inward tilt at the bottom of the wheels is positive camb\ Xcessive wear on

inner tire tread shoulder edge). %

Casing \C.)

The whole tire. (\(O

Cast (1/

The result of the filling of a three-dimensional impression \Qh an er m& rial.
<

Casting C.) \'

The filling of a three-dimensional impression W \t

erlal Ié n and retains the characteristics,

Casting Material \
Dental stone, sulfur, or other suitable@'a l\\@ f'@b%d for and generally accepted to accurately

reproduce impressions. O

which were left in that impression.

Checking
Minute cracking in the sg\h@’oft ed by aging and oxidation.

Circu mferentialé% 0 Q/

Cracks in the tire ng parallel @&fmads usually consists of cracks in the circumferential tread
grooves. %)

Class?i@l?teristics OQ)%

Manufattured features that are shared by two or more shoes or tires.

Combined Class Characteristics
The combination of two or more independent class characteristics.

Coaxial Light
Illumination from the precise direction of the imaging lens, either through the lens or with a beam-splitter
in front of the lens.

Comparison
The observation of two areas of footwear or tire track impressions for finding similarities and/or
differences.
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Cords
The tire casing or carcass is composed of flexible filaments of natural textile, synthetic polymer, glass
fiber or steel embedded in or bonded to a matrix of natural or synthetic rubber.

Correspond
A word used to describe agreement of characteristics in the context that reflects the shoe or tire
is capable of having produced a certain feature such as design, general wear, etc.

Cracking Tread or Groove

Splitting in grooves caused by excessive strain. @(0
Cross-Section Size %U

External sidewall-to-sidewall measurement of inflated tire exclusive of elevatigi e to raised lettering
or protector bands. %

Crown ’\0

Section between shoulders of the tire.

,\Q)
Deformable Impression %

An impression that causes the surface to deform, either per nentl(r;Q &Iy Permanent
deformable impressions would include those i |mpre35|o san ol W whereas temporarily
deformed impressions would include those on skm &

Dental Stone Q \Q
A gypsum product, similar to plaster of par\s\@ut wm\ perties due to the manufacturing
process. %\'fb 6 0
<
Design \\ Q
The manufactured pattern of a (%bout &é@r tl&i

Difference 'X
A characteristic or f QQSO g and reliable that it, in itself, indicates non-identity.
Usually a dlffere will be a-diffece class characteristic, such as the specific design or specific

physical SIZ e5|gn N varlatlons in the impression process, the absence of cuts in a
questioned i ssion that r on the shoe or tire, or the normal advancement of wear with
time do essarlly ute a comparative difference.

Discrepancy/D|SS|mllarlty
A characteristic that has the appearance of being different but lacks sufficient detail to confirm as
such.

Distortion
Variances in the reproduction of impressions caused by pressure, movement, force, contact surface, etc.
Distortion is not a discrepancy and is not a basis for exclusion.

DOT Number
Department of Transportation serial number assigned to every tire sold in the United States which gives
information regarding the manufacturer of the tire, tire size, and date of manufacture of the tire.
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Dry Origin Impression
Formed under dry conditions such as dry dust and dry residue impressions.

Elasticity
The ability of skin to recover from stretching, compression, or distortion.

Electrostatic Detection Device (EDD) or Analyzer (ESDA)
An instrument used primarily to detect indented writing on documents, which can also be used to detect

footwear impressions on paper items.

Electrostatic Dust Lifting Device (EDL) (O

An instrument that utilizes electrostatic charges as a means of transferring dry orig A\qﬂhpressmns froma
surface to a film.

Q)
Element %

Unique and separate tire tread design areas distinguished by grooves, sg«hnd sipes, that are the actual
surface contact portion of the tread design. Also known as tread bI May also re,& design
characteristics on footwear outsoles. *
Elimination/Exclusion Prints Q

Exemplars of footwear or tires belonging to persons knov@ to ha&qu amés to the item or area
examined for impressions. \\
O

Q(\ A
Enhancement Q %)
Rendering an impression clearer or more v@{@ thrq@hy i lectronic, photographic or chemical

Erroneous Identification AN C)
The incorrect determination thakq@ % or ﬂ@ack impressions originated from the same source.

Evaluation
The determination of tlé‘gng @\ clarity of an impression by careful observation and study.

Examination Q@y Photogr
High quality 35@0 raphs taken

scale for use in the physical comparison of footwear and tire
impression

Excl ugﬁ

An opinion by an examiner that is the highest degree of non-association expressed in footwear
and tire impression examinations that the particular known footwear or tire was not the source of
and did not make the impression.

Feather Edge
Sharp knife-like feathering along one edge of tire tread rib or blocks, due to scrubbing action of
misaligned wheels.
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Feathering or Schallamach Pattern

A wear pattern that is the result of frictional abrasive forces which have crossed the shoe sole
perpendicular to the direction of travel. This results in a unique pattern that bears some resemblance to
ridge characteristics and bifurcations of a fingerprint pattern and which continuously evolves and
changes.

Fixative

A spray or powder applied to a three-dimensional impression prior to casting. It assists with the release
of the substrate material from the cast. It may also refer to the application of a reagent to an impression
that assists with the adherence of the impression to the substrate prior to chemical enhan@nent.

Gelatin Lifter \()®
Gelatin laid on a pliable backing that can be used to lift impressions. A
Q)Q)
General Wear
The overall condition of a shoe outsole or tire tread, ranging from. to extremely worn, related
to its degree of use. General wear is a class characteristic that e used to irp%me or exclude

shoe outsoles and tire treads based on similar or different de@es a OSIPiQ wear.

Gouging Q C)O

Chisel-like action of rocks or stubble on tires. 0@

Grooves \\ \(\ &

Furrows that separate ribs and run around the tir wcg& ncmg tread performance.

Heat Breaks

Failure of fabric due to excessive hea@mera\&@n tll@

Identification
An opinion by an examlqbn t IS egree of association expressed in footwear and
tire impression examinations t ar known footwear or tire was the source of and

made the i |mpre53|on

Identlfymg@lﬁenstlc 0 @/{dual Characteristic

A particular teristic res from something randomly added or removed from a surface (shoe
sole or tlr%?a ) that contrji to making that surface unique. A particular feature individual to a
specifi or tire that re d from a random occurrence. Examples would include cuts, burns and
scratche

Impression

The product of direct physical contact of an item resulting in a transfer and retention of characteristics of
that item.

Inconclusive
The inability to either individualize or exclude an area of impression detail.

Individual Characteristic
A particular feature individual to a specific shoe or tire that resulted from a random occurrence.
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Insufficient Detail
Features which fall short of allowing the confirmation of certain class or individual
characteristics.

Intermediate Rib
A rib located between the center and outer ribs.

Knock-off
A copy of a popular brand of footwear.

Known Print (Footwear or Tire)/Exemplar/Test Impression

A recording of the outsole or tread pattern with black ink, electronic imaging, ph #ﬁphy, or other
medium on a contrasting background. An object of known origin that is com 0 a questioned
impression.

Lift \O

An adhesive or other medium on which recovered impression detall&eserved ,\CO

Lug
Lateral blocks or discontinuous rows of tread rubber usuall ocate(cﬁn L@\edges of the tread
design. <
\ & A
Manufacturer Q \ E

The company that made the shoe or tire. Q/

Matrix

The substance that is deposited by th@ % |re
Misalignment \&0 O

Maladjustment of one or mo%@f 6@ % anism of vehicle causing unsatisfactory operation

and tire wear.

Missed Identlﬂ%{&s
The failure to maKQ |dent|f|cat| Mividualization) when, in fact, both impressions are from the same
source. Q %
o Q
Mold H\ O
The cavity in which shoes or tires are made that contains the design for the outsole or tread.

Mold Characteristics
Variations in the design pattern of an individual mold that is transferred to all shoes outsoles or tires made
in that mold.

Non-Porous
Non-absorbent.

Non-Skid Depth
Depth of the tire tread design providing skid protection that is measured from the top of the ribs to the
base of the grooves.
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Oblique Light
Illumination from a light source that is at a low angle of incidence, or even parallel, to the surface of the
item. (also known as side lighting)

Observable Characteristic
Class and individual features that can be visually confirmed or otherwise detected.

Patterns

The designation of footwear and tire track impression designs as well as outsoles and tire treads into basic
categories of general shapes. S

Photo Log 4\0

A written record of photographs taken at the crime scene. @

Pitch Sequence %

The elements on the tire tread that are varied to reduce the noise of th%@’and improve.tire performance
under the rated conditions. (Also known as noise treatment) .{\ %O

S S
Plies q,
Cords are fabricated in a parallel fashion into several multlﬁémem@ﬁs \@és

N
Polarized Lighting \ N
Lighting consisting of light rays with a single prepégation d@ g’ﬁd a single vibration direction.

Polarized light is produced by the use of a pola ng fllK

Porous @

Absorbent, a material or surface havn@ es. \Q

Phy3|cal Size and Shape

The size, shape, spacing a@n@m;o@f the outsole design components and tire tread

blocks (not the same a oe or tire size). The physical size of design is a
class characteristic. Q/

Preserved \%
Casting, phot@hy, lifting, %@er method used to capture impressions for further examination.

Profi
Shoulde to shoulder arc of tire tread cross-section.

Qualified Analyst
An individual who has completed the internal training program, passed competency testing, and been
approved to perform case work.

Questioned Impression
An impression made by a shoe or tire whose origin is unknown. (Also known as an unknown
impression).
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Randomly Acquired Characteristic

Features on a footwear outsole or tire tread resulting from random events including, but not
limited to: cuts, scratches, tears, holes, stone holds, abrasions and the acquisition of debris. The
position, orientation, size and shape of these characteristics contribute to the uniqueness of a
shoe outsole or tire tread. Randomly acquired characteristics are essential for an identification of
a particular shoe or tire as the source of an impression.

Reagent

Substance used in a chemical reaction to detect, examine, measure, or produce other substances.
Recapping . <

A process known as “top capping” in which rubber is only applied to the tire tread&\r ace.
Relative Position %Q)

Proximity of characteristics to each other. ,

Retreading

Renewing the tread on a tire by buffing the old surface and app @3&&; @\ers from
nd S er

recapping in that new rubber is applied to both the tread su the tire.

Ribs
Sections of tread rubber that run in rows cwcumfer%(gﬂ/ th r'e\The number of ribs across the
width of the tread is often used when describin ead

Rim Q/
The metal support for the tire or tire a@' assefbly @heel

Sequential Processing Q
Use of a series of development(ﬁtod&& der to maximize development of impression detail.

Shoulder S\ ,%
The outer edges of the @ onneCtirig V)@t e sidewall, may be molded round or square.

Sidewalls
The side oft between t and the tread. Sidewalls may be white or black and have information
molded o n the for ised letters and numbers and other markings.

Simila Iass Characteristics
Conclusion statement meaning that an impression and known shoe share some degree of
resemblance without inferring total correspondence.

Sipes

Narrow slits incorporated into the tread design to provide improved traction and channel water off the
surface of the ribs and into the grooves. Sipes that do not extend to the edge of a rib or element are called
“contained sipes”. Sipes that extend to the edge of a rib or element are known as “open sipes”. Sipes are
also known as blades or kerfs.
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Slots
Narrow grooves (lateral slots or cross-grooves) that run in a lateral or diagonal direction across the tread,
usually from one circumferential groove to another.

Spot Repair
A repair made by vulcanizing rubber to a tire without replacing cord.

Stock Solution
Concentrated solution diluted to prepare a working solution.

Stone Drilling (O
A condition in which a stone has penetrated the tread rubber or fabric of a tire, ca S\G—by failure of tires to
eject stones picked up by the grooves.

@
Stud %

A hard metal or plastic rivet inserted into a pinned tire for the purpose C proving winter traction.

Stud Pattern '\

Pattern of holes in the tread design which are strategically p 0 ho@n Il f@studs added to the
tread area to improve traction.
% \.

ubstrate

Substrat \0

Surface upon which an impression is depositedQ &(\ :&

Textured Sidewall Q/

A tire sidewall which has been cured in @eb IleS\tt@ecrease weather cracking.

Three-Dimensional Impressmg C)
An impression with the dimensi Ie depth.

Tie-Bars g/
Small connecting bars é\l se f<$h rooves and sipes to add support to the elements, lugs and
ad gn

ribs which comprise
$ O\/

Tire Balan
Adding ext weights to CQB sate for unequal distribution of tire weight.

Tire C%&vth O

Slight increase in tire size over time due to inflation pressure and operating circumstances.

Tire Name
Name given to a particular design which distinguishes it from other tires of the same brand, appears in
large letters on the sidewall of the tire.

Toe-in

Adjustment of front wheels so they are closer together at the front than at the back. Most wheels are set
this way when the vehicle leaves the plant. Too much toe-in creates heavy wear on the outer shoulder of
the tire, showing as heavy wear from one direction and sharp feathered edges from the other direction
across the tread.
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Traction
The grip or friction, pull or bite between the tire and the ground.

Tread
The portion of the tire that covers the plies and belts from shoulder to shoulder and makes contact with
the surface.

Tread Wear Indicator
Raised rubber ridges in the grooves that run laterally across the tread which are used to signal when the
useful life of the non-skid depth has expired. (Also known as wear bars). S

N _ <
Two-Dimensional Impression \C)
An impression which for all practical purposes has only the dimensions of Ien%l(&%d width.

Vehicle Track Width %

Distance between the center points of the tires from one vehicle side t ther (i.e. from the center
point of the passenger side front tire to the center point of the driverié front tlre) @dual axle
vehicle, this is the distance from the center points between the d{@ es on%ne Ve S|de to the other.

)

Vehicle Turning Diameter Q Q
e

The diameter of the smallest circle that is made by the o@ edeQ ome\most front tire in a turn.

Vehicle Wheel Base (\

Distance between the front and rear axles of a |cle Q/%
Verification
Confirmation of an analyst's conclum@ anqt %‘)&%analyst

Wear
Erosion of the shoe outsole (6(0 tres%@& tof n and abrasive forces with the ground.

Wear Characterlst|§P &
Changes in the surfa the @ uts%or tire tread that are observable in the impression and/or the
known shoe or t|r that reflect sion of the surface of the outsole or tread.

Wear Pat
Thep f wear on th or tire.

Weather Checking
Fine hair-like cracks in the surface of the tire rubber, caused by oxidation and other atmospheric effects.

Wet Origin Impression

Formed under wet conditions, including impressions deposited by residues of blood, grease, mud, and
other wet substances.

Wheel Alignment

Adjustment of wheels for proper vehicle operation.

Working Solution
Solution at the proper dilution for processing.
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RESPONSIBILITIES

4.1  The Latent/Impression Evidence Section Supervisor is responsible for ensuring
that personnel adhere to established analytical methods, safety practices, and
laboratory policies and procedures.

4.2 The Latent/Impression Evidence Section Supervisor shall ensure that analyst's
training records are on file in the impression evidence section.

4.3 Individual analysts are responsible for adherence to established ical
methods, safety guidelines, and laboratory policies and proce(

4.4 Footwear and Tire Impression analyst duties include, %@ not limited to:
4.4.1 Development of impressions;
4.4.2 Documentation of visible or developed im ions;
4.4.3 Obtaining known test impressions from ear and t|
4.4.4  Analysis and comparison of impressj *
4.4.5 Verification of compared impressi Q \(l/
4.4.6 Issuing reports of examination §|V|t|

4.4.7 Performing technical and a |strabr\/'e casgm reV|ews
4.4.8 Responding to crime sce ich they are trained,

4.4.9 Satisfactorily compl y tests;
4.4.10 Presenting expertt ony
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5

EVIDENCE HANDLING PROCEDURES

5.1

5.2

5.3

5.4

5.4

5.5

5.6

Evidence handling will be in accordance to ISPFS Quality/Procedure Manual
Section 5.8 HANDLING ITEMS OF EVIDENCE.

Analysts will place unique case identifiers and initials on items where possible.
Wet or damp evidence will be dried in a secure area.

Footwear and tire impression evidence will be stored at room te ature before
and after the examination process unless there are special CII’C\ ances.

Casts and other items should be photographed for file %@hentaﬂon unless a
better method of documentation can be utilized.

Footwear and tire impression processing has otentlal to k@parably damage

items of evidence.
5.5.1 If an item is suspected to have @%r sentimental), the

analyst should contact the sub tlng tﬂ ain potential damage

and gain verbal approval pre)@.o proBQ'ss ng\'\

RETAINED EVIDENCE O &(\ &

5.6.1 Evidence genera SS) idence section may be retained
for future refere |t§c p rom the Discipline Leader.

5.6.2 Impression % hce | return evidence and sub items of
evidence as or der lifts) to the submitting agency. (See
ISPFSQ@ l@al SECHion 15.8.2.4.1)

6’0 S <<,
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GENERAL FOOTWEAR AND TIRE IMPRESSION PROCESSING

6.1  Impression print evidence is processed according to the nature of the substrate
(surface) to be processed.
6.1.1 Substrate types include porous and non-porous.
6.1.2 Processing is generally carried out in a sequential manner employing
methods appropriate to the substrate type.

6.2 Impression evidence is also processed with regards to what the i |mpreSS|on matrix
may consist of.

6.3  For the purpose of this manual, footwear and tire impressi thods are divided
into three categories; light based methods, physical m , and chemical
methods.

6.3.1 LIGHT BASED METHODS
6.3.1.1 Impressions may be visualized @@Jgh the use&f@rlous angles
and wavelengths of light. %
6.3.1.2 Visualization of impres 'o@ghro forensic lighting
methods is non-destructive and d ew mpted prior to other
processing methods

< o
6.3.2 PHYSICALMETHODS 0 S? '\
o

6.3.2.1 The develop I ough the use of physical
methods do t in a cal reaction between the
mpres;@é th
6.3.2.2 Phy: et % nc s dusting and other discoloration
meth Iy| the adhesive quality of certain
essi
8 et Wn test impressions from shoes or tires shall be

co hyS|caI method for the purposes of this manual.
6.3.3 ODS
e d

pment of footwear and tire track impressions through
@ of chemical methods occurs because of a chemical reaction
een the impression residue components and the reagent.
OQ 6.3. agents shall be tested after they are prepared and prior to use. If
Q\ the same lot of working solution is used multiple times in the same
day, only the initial control tests must be noted on the Reagent
Preparation Log sheet. Subsequent use of the reagent on the same
day shall revert to the prior tests. Control test results shall also be
recorded in the case documentation. Reagents made up for one-
time use may be documented in the case notes only.
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QUICK REFERENCE SEQUENTIAL PROCESSING GUIDE
(Methods or combinations of methods should be chosen according to the substrate and/or
matrix of the item to be examined that will generate the best possible results.)

7.1 GENERAL EVIDENCE:
7.1.1 POROUS:

Visual: White light/Alternate Light Source (ALS)
lodine Fuming
Visual: White light
7,8 Benzoflavone ®9
Visual: White light O
8-Hydroxyquinoline é\
Visual: Ultraviolet light 254nm-365nm (%)
Ammonium Thiocyanate %

. Visual: White light ’\()
10 Physical Developer (\"O

\Z

©COoNo~LNE

11. Visual: White light

7.1.2 NON-POROUS:
1. Visual: White light \
2. Cyanoacrylate Fumm&\o '\
3. Visual: White lig

4. Powders: Non-I sc%
5. Visual: Whitggg @Q/
XS
7.2 BLOOD EVIDEN@ \\® 0
7.21 PORS§@ O ‘é)
a{@@ Iq{o rystal Violet, or Leucomalachite Green
§s é@
7@ NON- PO@%
1. Visudl\White light
OQ 2. Black, Leucocrystal Violet or Leucomalachite Green
Q\ 3.(Vistfal: White light

GLASS:

1. Visual: White light

2. Electrostatic Dust Lift (EDL)
3. Cyanoacrylate Fuming

4. Visual: White light

5. Powders: Non-luminescent
6. Visual: White light
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7.4

7.5

7.6

PAPER/ CARDBOARD:

Visual: White light

EDL

lodine fuming

Visual: White light

7,8-Benzoflavone

Visual: White light

8-Hydroxyquinoline

Visual: Ultraviolet 254nm-365nm

. Ammonium Thiocyanate @g
10 Visual: White light O
11. Physical Develop 6\
12. Visual: White light %Q

CoNoO~wWNE

HUMAN SKIN: \0
7.5.1 Living

1. Visual with white light, uItraone{é\mfra,%d li (@

7.5.2 Deceased

1. Visual with white light, @vlolebqg)r}{&&\i light
2. Electrostatic dust lift (\
K é&

METAL: Q

1. Visual: White light \®

2. EDL @
3. Visual:Whiteh@ \®

4. Cyanoacry m

5 k"& O

6

7

. Visual:

. Powd n-
. V|s

2.(Dn to room temperature
3. Visual: White light
4. Physical developer

7.7.2 NON-POROUS:
1. Visual: White light
2. Small Particle Reagent (SPR)
3. Visual: White light
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8 LIGHT BASED METHODS
8.1  ALTERNATE LIGHT SOURCE

8.1.1 BACKGROUND:
Alternate light sources (ALS) are portable, multi-waveband, and tunable
light sources that are used to enhance or visualize potential items of
evidence. Impressions may be composed of various substances such as
blood, soil, chemicals or other organic substances that react differently to
different wavelengths of light. When a luminescent depogsitd® excited with
a particular wavelength of light, the deposit absorbs t t and re-emits
it at a different wavelength. The short-lived light bq%re-emitted is
termed fluorescence. There are several alternatg. I{@ht sources available to
analysts that adequately meet the needs described in this manual.

*

8.1.2 SCOPE: o ©
8.1.2.1 The ALS is used to attempt ate cégwtras@ een an

impression and the subgstratg it is

8.1.2.2 Fluorescence may occhue to(a \Gccurrlng substance
within the i |mpress e3|duQ 1tSel (hié»erent luminescence), may
be transferred t sho Ire via‘eontamination and re-
dep03|ted nduced in impression residue
with cert xh|b|t fluorescent properties.
Fluore?? su may also occur.

8.1.3 EQUIPMEI@AN S.
Altern th
Filt &gg
8.1.4 qué
| ab

5 PROC@
O 8.1. rn the power switch on. Make sure the unit comes to full
Q\ operating speed.

8.1.5.2 Turn on the lamp switch.

8.1.5.3 Choose the band-width you wish to use. Some models have a
variable power dial that may need to be adjusted.

8.1.5.4 Observe evidence with the appropriate wavelength/goggle
combination:
< 400nm yellow or clear UV safe
400-450nm  yellow
450-540nm  orange
540->700nm red

8.1.5.5 Push the lamp switch to off.

8.1.5.6 Wait for the unit to cool down
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8.1.6 ADDITIONAL INFORMATION:

8.1.6.1 Maintenance shall consist of cleaning the exterior of the ALS with
a soft cloth dampened with a mild detergent solution and using a
cotton swab moistened with glass cleaner to clean the optical
filters. Bulbs should be replaced as needed.

8.1.6.2 If an ALS malfunctions, it will be taken out of service until it can
be repaired. The ALS shall be tagged indicating that it is out of
service. Maintenance, service, etc. will be record@h the
maintenance log. \(_,

8.1.6.3 No calibration is required of these units.

8.1.6.4 The manufacturer's operator manuals s @& read prior to using
the equipment.

O

8.1.7 CONTROLS: @\

Not applicable Q* \q/

8.1.8 SAFETY: g)o
8.1.8.1 As with other electrl ppllaQ u‘a}i against electrical shock.
This can be acco kthat all connections are

proper and th?@loos ‘ﬁgé or frayed wires exist. Make
sure the ALS 1 ung&@@d attemptlng any maintenance and
do not u d W itions exist.

vulnerable than the skin, and
must be used to protect them.

appr
e can occur from reflected, refracted, or
6 rect |n 0 the eye. Most of the light emitted by an ALS

d ut is reflected and scattered off the surface being

is
\ treme care should be taken around highly reflective
A rfac ever look directly into the light or allow beams to

{\, ff the surface into your eyes or the eyes of another person
%) vicinity. Filtered goggles or shields shall be utilized when
OQ Ing this equipment as they provide protection from potentially
< harmful rays and provide additional enhancement for viewing

impressions.

8.1.8.3 The nature and extent of all potential hazards are not yet known
because in-depth assessments have not been made on most of the
high intensity light sources used in forensic work.

8.1.9 REFERENCES:

Omnichrome Evidence Detection with Forensic Laser Technology,
(1989).

Omniprint 1000A Operating Instructions, Omnichrome.
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Mini-CrimeScope Tunable Forensic Light Source Model MCS-400W
Operation and Maintenance Instructions (2003).

UltraLite ALS Operator's Manual, Lynn Peavey Co., (2004).
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PHYSICAL METHODS

9.

4

1

\OQ

IODINE FUMING

9.11

9.12

9.13

9.14

9.15

BACKGROUND:

lodine fuming is one of the oldest impression methods currently employed
in the examination processes for the visualization of impressions. lodine
vapors react with some residues in footwear or tire track impression
deposits and turn the impression a yellow/brown color. lodine fuming has
an advantage over powders and chemical treatment beca does not
cause the destruction of minute details in the impressi@

SCOPE: K

9.1.2.1 Use when attempting to develop mpre@bns that are composed of
fatty, oily, or organic residues. ~ *<{

9.1.2.2 Other methods may cause interf e Theref ((U iodine

fuming is to be used, it must r to development
processes.
9.1.2.3 lodine is not suitable fo%etalsc)% ces

<&
EQUIPMENT AND MA@A@@ '\

Fume hood

Chamber or a heav bag

Glass contalner r dish
\,

REAGENT% \

lodine Is KO

d, break open a glass ampoule of iodine crystals to

g\l@{?@‘(@? %IBER METHOD:

al iodine crystals.

@ 9.152P e crystals in an airtight chamber (ex. sealable heavy plastic

~commercial fuming chamber, etc.).

9.1. ply heat if necessary. The application of heat may be
accomplished in various ways including transfer of body heat,
contained hot water, or an electric heater. lodine crystals will start
to sublimate, (go from a solid to a gas), resulting in purplish fumes
with the application of heat (approximately 100° F).

9.1.5.4 Place the control test and the questioned surface in the chamber
and proceed with fuming.

9.1.5.5 The control test and evidence are monitored by viewing through
the chamber to determine when processing is complete.
9.1.5.5.1 Impressions, if developed, will turn a yellow-brown

color.
9.1.5.5.2 The process should be carefully monitored so that over-
development does not occur.
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9.16

9.1.7

)

\OQ9.1.8

4

9.1.5.6 Developed impressions are evaluated to determine their suitability
for comparison.

9.1.5.7 Visible impressions are photographed or documented as soon as
possible, and notes are taken.

ADDITIONAL INFORMATION:

9.1.6.1 The resulting yellow-brown impressions can vanish and must be
preserved.

9.1.6.2 It is suggested that the camera be set up prior to iodine processing.

9.1.6.3 lodine enhanced impressions that have faded, or ompletely
gone, can sometimes be redeveloped by proc %ql'[) with iodine
fuming again. lodine reprocessing cannot b% if other methods
have been used or if too long of a time spdA;has elapsed.

9.1.6.4 Shelf life of sealed iodine is indefinite %

9.1.6.5 lodine crystals originating from gla mpoules shaII be disposed
of in the hazardous waste contal

9.1.6.6 A method of fixing iodine i |on toa oluble starch

, a

spray or powder (shaking offythe e@@s nd pass the
exhibit through steam. |s m ot be used if further
processing is gom @e don\

9.1.6.7 The iodine-enhan {;@0 e further visualized by the
application on@)e on or spray.

CONTROLS: §
9.1.7.1 Testw performed prior to each use.
9.1.7.2 This VQ@ ing of an oil-based mark on a test surface

ar ECK@ evidehce being examined.

ex@ to the fumes in the same manner as the
rf

6 et
ce would be.
e chamber method, testing of the iodine crystals and
0Cess(

may be conducted at the same time.

@ 9.1.75T surrounding the intentionally deposited mark shall serve

% egative control.

S

9.1.8.1 Safety is a serious concern when using the iodine fuming method.
lodine is toxic in any form. ALWAYS AVOID INHALING IODINE
FUMES.

9.1.8.2 lodine fumes may irritate the skin and damage the respiratory tract.
Headaches that can last for several days may result from exposure
to iodine. Long-term effects to the thyroid gland may result from
exposure.

9.1.8.3 Adequate ventilation when using the method is mandatory as the
fumes are corrosive to metals and may discolor other surfaces that
they come in contact with.

FOOTWEAR AND TIRE TRACK ANALYTICAL METHOD
Issuing Authority: Quality Manager, Issued 6/17/2013 Rev. 9
Page 25 of 86



9.1.8.4 lodine shall be purchased in glass ampoules. The ampoules shall
stay sealed until use.

9.1.9 REFERENCES:
Cassidy, M.J., Footwear ldentification, Lightening Powder Co., Inc.,
Salem, Oregon, 1980, page 53.

Keedwell, E., et al, "Chemical Methods for Enhancement of Footwear
Marks", Metropolitan Police Forensic Services Lab, Report No. 73 (1988),

age 18.
pag @
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9.

4

2

LIFTING METHODS

9.21 BACKGROUND:

@Q

9.2.2

Lifting methods are effective for the preservation of some impressions
because the adhesive on the lifting medium is stickier than the surface on
which the impression deposit resides. It is a good idea to have a variety
of lifting mediums as they vary in clarity, adhesion, and flexibility. The
electrostatic dust lifting device (EDL) is effective on dry deposit
impressions because an electrical charge induced in the particles of the
deposit causes the impression to be attracted to and lifte an
appropriate material. The electrostatic detection anal SDA) may be
useful for dusty impressions on cardboard or paper{éuse of a similar
principle as the EDL. Indented impressions (%;@ ifted from paper and
cardboard by the ESDA because the cascade t will adhere to slight
indentations in the surface of the item caus@vmble black impression
detail.

Q)
SCOPE: \ * Q
9.2.2.1 Lifting methods are appli able gﬁ S that have first been

developed ut|I|2|ng % meﬂ\ powders SPR, and
prints deposﬂed i

9.2.2.2 Some lifting e e estive on impressions made with
blood, mud r ther

9.2.2.3 Liftsare ji ea a quick method of preserving

|mp ture comparison.

ethod of preserving impressions at a

%&S QA he most effective method of preserving a
re§sio

n.

% uwﬁ D MATERIALS:
Exha

9.24

ust fume hood
Electr Dust Lifting Device (EDL)
Eleo? tic Detection Analyzer (ESDA)
Li film such as Mylar

Various sizes and types of standard lifting tapes
Adhesive lifters such as Handiprint

Gel lifters

Casting compounds

HANDIPRINT, TAPES, AND GEL LIFTERS:

9.2.4.1 Ensure that the surface has been prepared for lifting by removing
excess powder, if powder was used first.

9.2.4.2 Lifting mediums should be removed from their backing in a
smooth, continuous motion without hesitation to avoid lines in the
adhesive.
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9.25

9.2.4.3 The lifting medium is then applied to the impression bearing
surface in a smooth continuous motion taking care to avoid air
pockets and creases. It may be necessary to firmly rub the lifting
medium onto the surface using a fair amount of pressure. If the gel
lifter is applied to a residue impression, allow the lifter to remain
on the impression for approximately 10 minutes to let the
impression completely transfer.

9.2.4.4 Removal of the lifting medium from the impression bearing
surface should also be performed in a smooth continuous motion
and reapplied to a suitable backing material in th@ie manner as
noted above. .

9.2.4.5 Impression lifts shall be labeled with the fo@ng information:
Unique case identifier; (%)
Date and initials. %
Other useful information may inclu E.the impression source

(description or source identifier significant,i ﬁgrmatlon about
the orientation and/or p03| he w%ress %n the object
a Id be able to

through description and r
pinpoint the area and ori tatlo of+dn n@( ssion on the object.
9.2.4.6 Lifts from multlpl &ds (diffe'e ti sions) shall be placed on

individual backln apz\ &

CASTING COMP @Ione such as Mikrosil):
9.2.5.1 Ensure t e prepared for lifting by removing
exce der @s used first.
9.2.5.2 Cast maﬁ@? is @ either by hand or through the use of an
astm{%%ter@s applied to the impression-bearing surface in a
m @ th udes air pockets. It may be necessary to place the
gMatenial to the side of the impression and then smooth it
O Cross surface
9.254T ing material is left in place until solidified.
9.25. ast is then is removed from the surface and attached to a
Itable backing. The appropriate documentation is noted as
O detailed in 9.2.4.5.

9.2.6 CASTING — DENTAL STONE:

9.2.6.1 Dental stone is mixed by following the manufacturer’s
powder/water ratio supplied with the dental stone powder (usually
8 to 9 ounces of water for 2 pounds of dental stone). Sufficient
material is mixed to pour one three-dimensional impression at a
time.

9.2.6.2 The cast is allowed to completely harden before it is loosened and
lifted.

9.2.6.3 The back of the cast is marked with the unique case identifier (if
known), impression identifier (if applicable), initials and date.
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9.2.6.4 The cast is loosely wrapped in paper to protect it and allowed to
dry 24 to 48 hours before cleaning.

9.2.6.5 The cast may be cleaned in a cleaning solution of saturated
potassium sulfate (K2SO4) for approximately 1 hour, rinsed and
dried. Only dental stone casts should be cleaned in this manner.

9.2.6.6 Casts are positives and represent the footwear outsole or tire tread
that made the impression.

9.2.6.7 Casts may be made at crime scenes or utilized as a test impression
method for lab comparisons. S

9.2.7 ELECTROSTATIC DUST LIFTS: @

9.2.7.1 Place the item (dust print up) to be tested o ground plate with
the ground clip connected or set the an%@ round next to the
area with the dust impression.

9.2.7.2 Cover the evidence area with a piec{ot lifting film (metal-coated
side away from the possible im on).

9.2.7.3 With the Voltage Adjust Kn at" W" '\ch the high
voltage probe to the surf the @ n on the power
for 5 to 15 seconds or u% bb&b S been "pulled down"
to the surface, and @t an with the roller. The
voltage may have't

9.2.7.4 Turn off the [Q\@and a e d|33|pate for several seconds.
Remove the iThin urface and turn over away from
ewt

the eV|de ifted impression with oblique light.
9.275Top ssion, tape the piece of lifting film into
a ma f|| e cardboard box, impression side up, and
ct i
6 ITt is not permanently attached to the lifting film,
itc amaged or destroyed. The dust lift should be
and any analysis should be done using the
O oto

@ 9.2.7.7D \&fts are positives (see section 9.2.6.6 above) and are the
se of the impression as viewed on the original item or area.
OQ otographic negatives should be reversed to produce a
< photograph that is the same as the original impression or tests
impressions. An electrostatic dust lift can be compared directly to
the shoe or tire, if extreme caution is taken to prevent damage to
the lift.
9.2.7.8 For metal surfaces, the lifting film should be attached to a piece of
heavy duty plastic film and the impression should be lifted onto the
plastic film. The black mylar can be left attached to the back of
the plastic film to make the impression easier to see.

9.2.8 ADDITIONAL INFORMATION:
9.2.8.1 Caution should be exercised in using general-purpose tapes (those
not developed for lifting impressions) as they may cause migration
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4

9.29

\OQ

of some detail or may have striations or other imperfections
making it hard to do comparisons.

9.2.8.2 Lifting should be performed after any necessary photography. The
analyst’s training and experience will determine the use and/or
sequence of the lifting and photographic processes.

9.2.8.3 Store lifting mediums and casting compounds in a cool dry place.

9.2.8.4 Dispose of lifting mediums and casting compounds in the trash.

CONTROLS/SAFETY:

Controls are not applicable. There are no known health ds associated
with the use of lifting mediums, casting compounds o A toner or
Cascade Developer.

9.2.9.1 Persons using toner powders or Cascao@eveloper should monitor
for allergic reactions (if any) to the® @Nders
9.2.9.2 Because the EDL uses high vol , this devic %uld not be
used by persons who have p akers%nd |t@ Id not be
operated in wet conditio O
he

9.2.9.3 The corona unit on the rﬁ?q k{b\)erated without the
xQ's umént body and the corona

earth connection bet t
9.2.9.4 The EDL sthIQ)t b%ﬁ% @xﬂust impressions off living
persons.

housing.
9.2.9.5 The lifti ar S be isolated from metal conducting
surf reé r sparking. Use of plastic barriers work

WeII me

9.2.10 RER NCEé\\g Q

S

&p% %"\ wear Evidence, Charles C. Thomas, Springfield,

Bodzmé%llam J., Footwear Impression Evidence, Elsevier, New York,
199

CaSS|dy, M.J., Footwear Identification, Lightening Powder Co.,
Salem, Oregon, 1995 (revised).

Electrostatic Dust Print Lifter Directions for Use, Kinderprint Co., Inc

ESDA a new instrument for the detection of indented writing in
documents, Foster & Freeman Ltd., (no date).

ESDA — Applications of the Instrument for the Detection of Indented
Writing In Documents, Foster & Freeman Ltd., April 1986.
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ESDA Operating Instructions, Foster & Freeman, (no date).

Hamm, Ernest D., "Footprints in the Dust of Time", Journal of Forensic
Identification, Vol. 43, No. 4, Jul/Aug 1993, pp357-361.

Hildebrand, Dwayne S., Footwear — The Missed Evidence, Staggs
Publishing, Temecula, California, 1999.

Keedwell, E., Birkett, J., and Davis, R.J., “Chemical Methods for the
Enhancement of Footwear Marks”, MPFSL Report No. é etropolitan
Police Forensic Science Laboratory, January, 1988. A\O

Majamaa, Heikki and Hamm, Ernest D., "Usin r&@ﬂESDA to Detect Dust
Shoeprints on Paper", Journal of Forensic Identification, VVol. 41, No. 6,
Nov/Dec 1991, pp 421-425. \

Q '\
< N
@QO CS Q\b{b
\o
Q \?} é&

@
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9.3 POWDER DETECTION METHODS

9.3.1 BACKGROUND:

Many commercially produced fingerprint powders are available and no
powder is universally applicable to all types of non-porous surfaces. Most
analysts stock a variety of different types and colors of powders as well as
a variety of brushes for specialized applications. Powder particles
physically adhere to impression residue allowing the impression to be
visualized. This coloring of the residue occurs because the residue has

greater adhesion properties than the substrate.
<
WO
9.3.2 SCOPE: Q)
@%lble detail, improve

9.3.2.1 Fingerprint powders are used to develo %
a

contrast of visible detail, and to facilitateifting and preservation

of impression evidence from non- s surfaces.
9.3.2.2 The type of powder that is selec dependen@n:

9.3.2.2.1 Whether resulting essiaf wil otographed. If
S0, a powder é‘{hat {%&D the surface is
often desirab g)

9.3.2.2.2 The hatur @hthe surface '%b processed Traditional
powd

tive on non-textured

a@s powders are often most
i d textured surfaces. The use of
nd wands should generally be

% Cavoided on substrates that contain iron. Fluorescent
% er to have limited use. They are useful on
ultic d surfaces or surfaces with a light texture

th €sn't accept magnetic powder well.

@% Icator selected is dependent upon:

e size of area to be dusted. Larger brushes are
ordinarily used for large areas and smaller brushes on

@ O concentrated work or small partial impressions.

%) Fiberglass brushes are often used for both instances.
OQ Q%; 2.3.2 The type of powder to be used. Magnetic wands are
< O used in conjunction with magnetic powders while

traditional powders are used with a variety of brushes.
Traditional fluorescent powders are applied with a
feather brush and their application requires the use of
an ALS.
9.3.2.4 The prior use of cyanoacrylate ester often increases the adhesion of
powders to impression residue.
9.3.2.5 Powder processing is not suitable for surfaces that are wet, tacky,
or exceptionally rough and is generally the last step in the
impression processing sequence.

9.3.3 EQUIPMENT AND MATERIALS:
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9.34

9.3.5

Hood/exhaust vents/particulate filters

Traditional, magnetic, and fluorescent powders

Magnetic wand, feather brush, fiberglass brush, animal hair, etc.
Alternate light source

Filtered goggles

PROCEDURE 1 - TRADITIONAL POWDERS:

9.3.4.1 A variety of brushes or applicators may be utilized with the
exception of magnetic wands.

9.3.4.2 Apply a small amount of powder to the brush and@ove excess
powder. O

9.3.4.3 Powder should generally be applied to the s e in a smooth
circular motion with only the tips of theb@gh touching the surface
until optimal development is achieved

9.3.4.4 If too much powder has been applie<g)t may be possible to remove
excess powder by tapping the OQ& blowing aK@r the surface,
or by brushing it out. 75 %

9.3.4.5 Developed impressions e@aluat&@) ef?&ne their suitability
for comparison. z g) X

9.3.5.6 Impressions deemgd @be of walue ré‘%arked and may be

photographed or lifted. <&
QGO &(\ &
PROCEDURE 2 - N RS:
9.3.5.1 Magneti ders'ge e@e a magnetic wand in their
appli : %}
9.3.5.2The

br at is then applied directly to the surface. The
an@o Id not come in contact with the surface.
n of magnetic powders is similar to the dusting
scribed in 9.3.4.3 & 9.3.4.4.

d i\ ed@he magnetic powder where the powder is
i€Ked up Ay L%@ the wand. The powder actually forms a

{\, 9.354T ger located at the end of the brush is pulled to its fully

%)
&

9.3.6

ded position to release the powder from the tip of the brush.
9.3. cess powder may be removed by passing a wand over the
surface without making contact.
9.3.5.6 Developed impressions are evaluated to determine their suitability
for comparison.
9.3.5.7 Impressions deemed to be of value are marked and may be
photographed or lifted.

PROCEDURE 3 - FLUORESCENT POWDERS:

9.3.6.1 A variety of brushes or applicators may be utilized.

9.3.6.2 Lightly dip the brush into the powder. Remove excess powder. A
very small amount of fluorescent powder goes a long way.

9.3.6.3 If possible, it is best to use an ALS while applying the powder.
This will prevent over powdering and loss of detail. The
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application of fluorescent powders is similar to the dusting
methods described in 9.3.4.3 & 9.3.4.4.

9.3.6.4 Developed impressions are evaluated to determine their suitability
for comparison.

9.3.6.5 Impressions deemed to be of value are marked and may be
photographed or lifted. When photographing impressions
developed with fluorescent powders, it is necessary to use an ALS
and a camera filter that corresponds to the color of viewing goggle
utilized with the ALS. It is necessary to use black backing

material with fluorescent powders. %)
O
9.3.7 ADDITIONAL INFORMATION: 4\
9.3.7.1 Occasionally, impression quality may @anced by repeated

powdering and lifting of the same area.
9.3.7.2 An ample number of appropriate br»@:’es will help preclude cross-
contamination of powders and b

9.3.7.3 When powder- processmg evi e th IogicaIIy
contaminated, every eff | be d Cross
contamination by utrlrzr prev 0 brushes and powder.
Brushes and powder c rd r use on contaminated
items. Magnetlc ted.

9.3.7.4 Powders stor co ave an indefinite shelf life.

9.3.7.5 Dispose of% ersﬁ@

9.3.8 CONTROL \"b C}
Control im @? d for powder processing. However,
s do &st u

when itability of a powder for processing a
par sur der should be tested on a similar surface if
%b s rface is not available, then the powder may be
ted R#r' e suspected surface, carefully avoiding the area that
in ssrons

ay
Q
@539 SAF
\OQ fety concerns when using commercial fingerprint powders are

minimal.

9.3.9.2 Analysts should use the hoods or exhaust vents when performing
powdering and lifting in the laboratory.

9.3.9.3 When fingerprint powders are to be used for an extended period of
time, a dust mask or half face respirator with dust filters should be
worn to minimize the inhalation of the powder particles.

9.3.9.4 Persons using fingerprint powders should monitor for allergic
reactions (if any) to the fingerprint powders.

9.3.10 REFERENCES:
Abbott, John R., Footwear Evidence, Charles C. Thomas, Springfield,
1964
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Bodziak, William J., Footwear Impression Evidence, Elsevier, New York,
1990.

Cassidy, M.J., Footwear Identification, Lightening Powder Co., Inc
Salem, Oregon, 1995 (revised)

Hildebrand, Dwayne S., Footwear — The Missed Evidence, Staggs
Publishing, Temecula, California, 1999.

Keedwell, E., Birkett, J., and Davis, R.J., “Chemical M for the
Enhancement of Footwear Marks”, MPFSL Report , Metropolitan
Police Forensic Science Laboratory, January, 1988

QD
9.4  SMALL PARTICLE REAGENT %

941

9.4.2

S

Q‘OQ

943

BACKGROUND: ©
Two types of small particle reage é?f\i) ar. vall '\for use,
traditional SPR that consists of @en& ybdenum disulfide
(MoSy) particles in a detergent utiona cially available white
SPR. These solutions work @e a liguid fi deﬁsrmt powder by adhering
to the fatty or oily portlor\gﬂw & S|due resulting in a gray or

white colored impre
" 5<? @ é

SCOPE:
94.2.1 Sm%@cle d to develop impressions from a
variety/of s |@n}éng adhesives and non-porous items that
@r h q
8% ould be chosen to contrast with the
un

8\\ ?/sed by dipping or spraying. Dipping is the preferred

61 thotk@s spraying is less sensitive. It is, however, difficult to

damage to impressions located on the lower side of an
e in a dish and spraying is a valid alternative when processing
ge items, vehicles, or responding to crime scenes.

9.@ Surfaces that need other forensic examinations such as biology,
questioned document, or trace examinations should be carefully
evaluated prior to processing to determine if the SPR procedure
will have an impact on subsequent examinations.

EQUIPMENT AND MATERIALS:
Beaker

Balance

Magnetic stirrer/stirring bar

Spray bottles

Processing tray
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944

9.45

9.4.6

9.4.7

REAGENTS:

Commercially available white SPR
Molybdenum Disulfide (MoS,)
Photo Flo 200

Distilled water

Small Particle Reagent Working Solution:

1. Place a 1500 ml beaker on magnetic stirrer base.
2. Add 1000 ml of distilled water to the beaker.

3. Place a magnetic stirring bar in the beaker. )
4. Dissolve 30g of MoS; in the water (MoS, comes in @?oottles).
5. Add three to four drops of Photo Flo 200 to the sel&?on.

PROCEDURE 1 - DIPPING METHOD: %
9.4.5.1 Shake or stir the SPR thoroughly ancgpour the solutlon into a tray.
9.4.5.2 Add the item to be processed to&&olutlon TIK m should be

submerged.

9.4.5.3 Agitate the solution in th or emove the item
from the SPR and gentlyinse @;?a

9.4.5.4 Allow the surface to (|f feq'

9.4.5.5 Developed |mpre$\ determlne their suitability
for comparls

e are marked and may be
or, I| ding on the circumstances, the item

n%@ drie or to lifting.

THOD
a spray bottle and shake thoroughly. The bottle
%e often to keep the MoS; in suspension.
onto the item being examined. If the location of the
pre s are known, spray the area above the impressions and
e SPR to flow over them. Otherwise, spray the area to be
ined starting at the top and working downwards.
ntly rinse the processed area with tap water and allow it to dry
(if feasible).
9.4.6.4 Developed impressions are evaluated to determine their suitability
for comparison.
9.4.6.5 Impressions deemed to be of value are marked and may be
photographed or lifted. Depending on the circumstances, the item
may or may not be dried prior to lifting.

ADDITIONAL INFORMATION:

9.4.7.1 Pre-mixed molybdenum has an indefinite shelf life. The shelf life
the SPR working solutions is at least six months, but shall be tested
prior to each use.
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9.4.7.2 Excess reagent shall be collected and placed in the hazardous
waste container located in the fume hood.

9.4.8 CONTROLS:

9.4.8.1 Testing of SPR is performed each day prior to use.

9.4.8.2 This test involves the making of oily mark on a test surface similar
to the one being examined.

9.4.8.3 The test mark is exposed to the SPR in the same manner as the
questioned surface.

9.4.8.4 An analyst shall not proceed with the processing e evidence
until a control test bearing positive results (dev&lgpment of a gray
colored mark with traditional SPR or a Whl¢ ored mark with
white SPR) has been carried out and d ted on the control
tests work sheet.

9.4.8.5 The area surrounding the mtentlona{&xﬂeposned mark shall serve
as a negative control.

Q)

9.49 SAFETY: K % Q
There does not appear to be anﬂealthgﬁ |ated with small
particle reagent, but the pro sho red to see if there are any

allergies. Lab coats, gIO\rQ; nd %g?y'{ should be worn.

9.4.10 REFERENCES: Q \Q Q/%
O

Keedwell, ett nd , R.J., “Chemical Methods for the
Enhancemen s”, MPFSL Report No. 73, Metropolitan

PoIice%@m @nce@ ratory, January, 1988.

cse @p len, R.E., Advances in Fingerprint Technology,
se

FS
Navarr, Y "Chemlcal Enhancement of Questioned Footwear
\OQ Im&@ ns", N.C. Bureau of Investigation, 1992, p 53.

4
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9.5

CREATING TEST IMPRESSIONS

951

9.5.2

9.5.3

954

9.55

BACKGROUND:

Test impressions (reference or known exemplars) is a term used to
describe impressions that are purposely made. These impressions may be
made using a number of techniques, including, but not limited to, ink,
photocopies, photography, three-dimensional impressions in sand or other
material, casting, and powder/adhesive lift methods. The goal of the
process is to produce legible impressions that are suitable for comparison.

SCOPE:

9.5.2.1 The footwear methods can be used on all fo %xx\ear If a shoe is
heavily damaged, Biofoam or a castln d may be used to
demonstrate what type of impression hoe would leave.

9.5.2.2 Tires should remain mounted on theshicle. Test impressions are
made by pushing or driving the le over the @impression

medium. %N
9.5.2.3 The spare tire should n % &erlo r{j&mg tire test

impressions if there is a icafio ha uld have been on the
vehicle at the tlme 0 @e incigent.

9.5.2.4 Additional test i rﬁ@& %cessary when the unknown
impression s |st in esign elements from the way it
xQ \(\ Q/
EQUIPME D r&b :
Black printer. 1nk\\

was made.
Ink pa roII OQ

I er
$
ro grease such as WD40
Butcher paper
Poster board (44"x28", may be cut in half lengthwise)
Biofoam

Silicone spray
Camera, 35mm or digital

REAGENTS:
None required

PROCEDURE - FOOTWEAR
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diprint.
@ 0 andiprin

9.5.5.1 Conduct a visual examination of the shoe for the presence of trace
and biological evidence. If any probative evidence is present,
documentation and collection must be completed before
proceeding. Do test impressions of the shoes as received, then
clean them (saving debris from each in separate packages) and
repeat the test impression process.

9.5.5.2 Inkless Method

9.5.5.2.1 Press shoe to inkless pad.

9.5.5.2.2 Press shoe to piece of inkless paper. )

9.5.5.2.3 Label test impression with "test imp¥ (ﬁ‘%’n unique
identifier, initials or signature, date,{cﬁ\which shoe is
represented. (%)

9.5.5.2.4 Repeat the method with the og.@ shoe.

9.5.5.2.5 These inkless |mpreSS|ons fade with exposure to light

and a photocopy may Gaken as WeII

9.5.5.2.6 Transparent overla be \ng overhead
projection tra I \ photocopier.

9.5.5.3 Ink Method

95531Presssh l@

9.5.5.3.2 Pre 'ﬁﬂaln white paper or damp roller
trans

9.5.5.3.3 N&%} bove.

9.5.53 epe % with the other shoe.

9.5.5. ere @st I sion Method
ovef the sole of the shoe with a heavy coating of black
f

rint powder and tap off the excess.
S the shoe sole onto an adhesive lifter such as

/3 Carefully position the transparent cover onto the test
impression avoiding air bubbles.
Q%.SAA Label as in 9.5.5.2.3 above.
O 9.5.5.4.5 Repeat the method with the other shoe.
9.5.5.4.6 By using transparent lifters, overlays can be made using

this method. Otherwise, use overhead transparency
material and photocopy as in 9.5.5.2.6.

9.5.5.5 Biofoam 3-D Method
9.5.5.5.1 Press the shoe into the Biofoam material.
9.5.5.5.2 Add a scale properly positioned next to the impression.
9.5.5.5.3 Photograph the impression using oblique lighting.

9.5.5.6 Sand 3-D Method
9.5.5.6.1 Press the shoe into an area of smoothed sand.
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9.5.6 PROCEDURE - TIRES: 4\
9.5.6.1 Ideally, tires are left in position on the %@ If mounted tires

9.5.5.6.2 Add a scale properly positioned next to the impression.

9.5.5.6.3 Photograph the impression using oblique lighting.

9.5.5.6.4 The photograph may serve as documentation for the case
file or a 1:1 enlargement of this photograph may be used
for comparison.

9.5.5.6.5 For additional comparison to an unknown cast, the 3-D
test impression may be cast with dental stone.

9.5.5.7 Other methods may be used such as potters clay or direct

photography of outsole. )
0@

are received, they should be placed on hicle in the same

position. Test impressions may be‘rjadle of an un-mounted tire by
rolling the tire along the test megi Conduct a )@I examination
of the tire for the presence of iologi vidence. If any

probative evidence is pre e? oc tatigniand collection must
be completed before pro should be brushed
clean of dirt, but all @edde&g ne'\kﬁ Id be left in place.

9.5.6.2 Inked Metho
9.5.6.2.1 Oute d|V|ded into segments (usually
Igéto S ﬁ\ e crayon or chalk and each segment

d
%\'senu ts e(')

to 7 depending on number of

9.5.6.2.2 An inkpad is prepared by taping pieces of poster board
together end to end until there is enough length for a
complete tire rotation. Printer’s ink is placed onto the
inkpad and rolled into a thin, smooth layer from edge to
edge. Position the completed inkpad in front of the
selected tire.

9.5.6.2.3 The test impression board is prepared by taping pieces of
poster board together end to end until there is enough
length for a complete tire rotation plus 6™ to 12" extra.
The test impression made is made directly on the board or
on plastic film taped to the board.
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9.5.6.2.4 Position the test impression board in front of the inkpad.
Roll the vehicle (push or drive) so the tire rotates over the
inkpad. When the tire is coated with ink, continue the
rotation of the tire along the test impression board.

9.5.6.2.5 As the tire moves along the test impression board, mark
the segment bars and segment numbers on the test
impression board beside the test impression.

9.5.6.2.6 Once the test impression is complete, the following
information should be placed on the test impression:

e Unique identifier 1%
e Initials or signature ~\C_)
e Date )
e Which tireis representeg-oQ)
e Direction of rotation
e Inside and out3|de pression
Other mformatlon S documbq in notes:
e Complete ve inf Iudlng, make,
model, c &% Iate number.

e Comp re 4\‘m m sidewall of tire,
m@m o ze, type of tire, etc.
@%d ; Qossmle

9.5.6.2.7 Répeat th@e the other tires.
9.5.6. 2@ ovge ressions to completely dry in a

Package using appropriate evidence
E& sealing techniques.

the same instructions for marking the sidewalls as

Q 9.5.6.2.1.
@ B&HSIHQ proper safety precautions; jack up the tire until it

spins free". Coated the tire tread lightly with grease.
.6.3.3 The test impression board is prepared by taping pieces of
OQ) poster board together end to end until there is enough
length for a complete tire rotation plus 6" to 12" extra.
The test impression may be made directly on the board or
on butcher paper (paper side up) taped to the board.
9.5.6.3.4 The board is placed in front of the tire, and the vehicle is
rolled along the length of the board.
9.5.6.3.5 As the tire moves along the test impression board, mark
the segment bars and segment numbers on the test
impression board beside the test impression.
9.5.6.3.5 On the completed impression, add/collect the information
as directed in 9.5.6.2.6.
9.5.6.3.6 Repeat the method for the other tires.
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9.5.7

9.5.8

9.5.9

S

S0y

9.5.6.3.7 The "greased" impressions may be developed using black
magnetic fingerprint powder.

9.5.6.3.8 Package using appropriate evidence packaging and
sealing techniques.

9.5.6.4 The vehicle should be kept impounded in a secure area so that
additional test impressions can be made and/or the tires can be
directly compared to the impressions, if needed.

CONTROLS: Q‘b
Not applicable O

4\
SAFETY: K

All human biological material shall be treated %f infectious.

9.5.8.1 Gloves, eye protection, lab coat, arrd@ a protectlve disposable
apron shall be worn at all times working ootwear or
tires contaminated with biolg

eV| ce.
9.5.8.2 Utensils shall be dispose cleé@ ({&xfected after use
and surfaces will be dis ected

9.5.8.3 Although there aren ’t @by hea}@ effi ch}ssomated with the black
printer’s ink used 1re ess ns this ink is very viscous
and difficult L? ove g and skin. The analyst should
wear protec \Y clot sable gloves when working with

sh&@! be.t when jacking up the vehicle.

@
REFEREKNEE 0 @)
@KQ

wear Evidence, Charles C. Thomas, Springfield,

Bodziak, fam J., Footwear Impression Evidence, Elsevier, New York,
1990.

B % William J., "Some Methods for Taking Two-Dimensional
Comparlson Standards of Tires", Journal of Forensic Identification, Vol.
46, No. 6, 1996, pp 689-701.

Cassidy, M.J., Footwear ldentification, Lightening Powder Co., Inc
Salem, Oregon, 1995 (revised)
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10 CHEMICAL METHODS

10.1

3

AMIDO BLACK BLOOD IMPRESSION PROCESSING

10.1.1

10.1.2

o~
Q1013

10.1.4

BACKGROUND:

Amido Black is also known as Amido Black 10B, Amido Black 12B,
Naphthol Blue Black, or Naphthalene Black. Amido black is a dye that
stains the protein portion of blood a blue-black color.

SCOPE:

10.1.2.1 Blood contaminated impressions may be pre oe%d with amido
black to detect faint deposits of impressi q;& ail. It is generally
used on dried blood stains on non- p faces, but has been
successful in developing i |mpre35|ons some semi-porous and
porous surfaces as well.

10.1.2.2 Amido black will not detect t rmal const|;\0 s of
impressions and therefore per sequence

sin

int
with other impression (@ @@ﬁ)
10.1.2.3 The amido black proc utili solution, a rinse

solution, and awa Iut| ater) Blood must be
fixed prior to th of 0 black (unless using
methanol i | m ck wo |ng solution as a fixative) to

prevent t Uld ons

away or al e Bi0e
10.1.24 B % efully examined and evaluated to
pre de ctign of potentially valuable evidence. Any
@@ Sey for the biological examination of blood
analysis should be collected prior to
e t is often necessary to coordinate with

7 g
‘\ ggi S and/or other laboratory sections (biology for

) to determine which procedures may provide the most

sed in the process from washing
d deposits.

Ie findings.
EQ L@%%NT AND MATERIALS:
Bélahce, magnetic stirrer/stirring bar
Pipettes
Beakers

Graduated cylinder
Storage bottles
Spray bottles

REAGENTS:
Amido Black
Glacial acetic acid
Methanol
Distilled water
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10.1.5

S

5-sulfosalicylic acid

Amido Black Working Solution:

1. Weigh out 0.2g of amido black and place in a beaker.

2. Measure out 10mL of glacial acetic acid and add to the amido black.

3. Measure out 90mL of methanol and add to the beaker containing the
amido black and glacial acetic acid.

4. Stir the solution with a magnetic stirrer for thirty minutes and transfer
the solution to a clean spray bottle. S

Rinse Solution 1 (de-stain): 2
3. Stir the solution for two to three minutes an%ansfer the solution to a
1. Measure out 5mL of glacial \aud@Q
N\
Fixative (} \(\ $
PROC
e@e |@nples for biology should be taken prior to

1. Measure out 10mL of glacial acetic acid and po }0 beaker.
2. Measure 90mL of methanol and add to the

clean, dry spray bottle. @\0
Rinse Solution 2 (de-stain)

l{& a beaker.

2. Measure 98mL of methanol bgp
3. Stir the solution for two @ree minute ahd pour into a spray bottle.
1. Measure 209 ofé Ifosg(&l Q/ nd place into a 1500mL or larger

beaker.
2. Add 1 it \@15“@/\/ well and pour into a storage bottle.

Si
trol tests.
1 'F| pressions using heat, methanol, 5-sulfosalicylic acid, or

glue
ﬁod can be fixed to an object by heating in a 100° centigrade
Q) oven for thirty minutes (restricted to non-heat sensitive objects).
Methanol may be sprayed or pipetted over the item. The item
can be immersed in the sulfosalicylic acid solution for 10
minutes, then in distilled water for 5 minutes. Large areas such
as floors may be sprayed with the sulfosalicylic acid solution.
The first amido black rinse that contains methanol may suffice
for this "fixing" rinse. Super-glue is an effective method for non-
porous evidence as it will fix all possible impressions not just
those contaminated with blood.
10.1.5.4 Immerse the item in the amido black working solution for two to
three minutes. Alternatively, the item may be sprayed or
irrigated with the amido black working solution.
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10.1.6 ADDITIONAL INFORMATION:

10.1.5.5 Immerse or irrigate the item with the de-stain rinse solution(s) to
remove the excess dye.

10.1.5.6 Resulting impressions are a dark blue-black. The above process
may be repeated to improve contrast.

10.1.5.7 Immerse or irrigate the surface with a distilled water wash
(optional).

10.1.5.8 Allow the item to dry thoroughly.

10.1.5.9 Developed impressions are evaluated to determine their
suitability for comparison.

10.1.5.10 Impressions deemed to be of value are marked

photographed. é\o

10.1.6.1 Shelf life of the pre-mixed amido bIa@vorklng solution, de-
stains and fixative is indefinite.

10.1.6.2 Excess reagent shall be collect \nen posab&(@w placed in
the hazardous waste contai categ\in th e hood.

10.1.7 CONTROLS: QO OQ \q/

10.1.7.1 Testing of amld is pw: m h day prior to use.
10.1.7.2 Control tests arespérfor F}pplication of the reagent to a
slide prepar?@t k

For safety reasons, analysts
will not i de with blood. A smear will be
applie .
10.1.7.3 A st S ed with the processing of the evidence
ng positive results (known blood staining
as been carried out and documented on the

@Iu o@
(0, %& et dargtion Log sheet or control tests work sheet.
16@ Q@ eagurrounding the intentionally deposited blood smear

€S

Sa negatlve control.

SAFET
10.1.8 %kves lab coats, goggles, and respirators, (if there is a chance
f the reagents becoming airborne) are worn when mixing or
usmg Amido Black.

10 1.8.2 Glacial acetic acid is corrosive and extremely irritating to the
eyes and respiratory system. Avoid breathing the vapors and use
in a fume hood, with a respirator, or with adequate ventilation.
Glacial Acetic Acid will cause burns if it comes in contact with
skin.

10.1.8.3 Methanol is flammable. It needs to be handled carefully and non-
permeable gloves worn during the mixing and use of Amido
Black. Methanol is toxic in quantities as small as 30 ml and
should not be allowed to come in contact with the skin, eyes, or
mouth. It is possible for methanol to be absorbed through the
skin. If methanol comes into contact with the eyes or mouth, the
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area should be flushed with generous amounts of water and a
doctor may be consulted. Inhalation of methanol vapors should
be kept at a minimum and the solution should be used in a well-
ventilated area.

10.1.8.4 In addition, analysts must be aware of the biological hazards
associated with blood and other body fluids and take extra
precautions to protect themselves.

10.1.9 REFERENCES: @g

Bodziak, William J., Footwear Impression Ewden@RC Press, 1999.

Journal of Forensic Identification, Vol. 45, No%Sept/Oct 1995,
“Superglue of Latent Shoe Prints in Blood‘@r to Processmg pages
498-50.

Lee, H.C. and Gaensslen, R.E., d@cesB@ e{p}%Technology,
Elsevier, 1991, p 85.

Impressions”, North Carolina State Bureau Q@estl

4

QQ’@
©

Navarro, R.L., "Chemlca nt Sf estloned Footwear

’b o

Q

RQ
>
&Q/

O
O
\
NN
O\/
Q)%
@)

FOOTWEAR AND TIRE TRACK ANALYTICAL METHOD
Issuing Authority: Quality Manager, Issued 6/17/2013 Rev. 9
Page 46 of 86



10.2 AMMONIUM THIOCYANATE

10.2.1

10.2.2

10.2.3

10.2.4

10.2.6

BACKGROUND:

Iron is found in many residues, particularly in soil or mud. Ammonium
thiocyanate reacts with ferric iron in impression residues to form a red-
brown color.

SCOPE:

10.2.2.1 This procedure works well for wet residues and muddy
impressions on all surfaces.

10.2.2.2 Further enhancement with Physical Develop y be used after
ammonium thiocyanate because nitric acigNs tsed (other acids
may interfere with Physical Developer).@)

10.2.2.3 Faint impressions sprayed with thls réagent may be enhanced to
show highly visible detail. N\

10.2.2.4 This reagent has better solubilj an pota35| iocyanate so
there isn’t a need to filter a{@ repa.%uon h reagent.

EQUIPMENT AND MATERI»QS C)O \b}
Balance, magnetic stlrrer/st bar\'

Pipettes (\ '\
Beakers Q A\ &
Graduated cylmder \Q %

Spray bottles @
REAGENT@ Q

Amma%@ th%@mteo
|c @ﬁz%erc acid/8.8mL distilled water)

Q\mm@ m @cyanate Working Solution

of ammonium thiocyanate in 90mL of acetone.
d 10 mL of 2N nitric acid.
er to fine mist spray bottle and loosely cap so gases can escape.

PROCEDURE:

10.2.5.1 Conduct control tests.

10.2.5.2 Apply two light spray applications of approximately 3 seconds
each.

10.2.5.3 Resulting impressions are a red-brown or rust-brown color.

10.2.5.4 Developed impressions are evaluated to determine their
suitability for comparison.

10.2.5.5 Impressions deemed to be of value are marked and photographed.

ADDITIONAL INFORMATION:
10.2.6.1 This reagent should be freshly prepared for each application.
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Q\

10.2.8 SAF

R

10.2.6.2 The reaction product is water soluble so caution is required with
non-absorbent surfaces.

10.2.6.3 For faint impressions on paper or cloth, a pre-wash treatment
with 0.2% ferrous sulfate should be considered. The item is
immersed in the pre-wash for 1 minute followed by 2
immersions in distilled water. The item is then placed on blotter
paper and allowed to dry.

10.2.6.4 A source of contamination is excess soil from the surface.

10.2.6.5 If the substrate is red-brown or rust colored, gel lifting of the
impression first and treatment of the gel lift Wit@gms reagent
may be indicated.

10.2.6.6 Avoid over-spraying of the item so that the%ll residue doesn’t
wash off the item. %Q,

10.2.7 CONTROLS: 0

10.2.7.1 Testing of ammonium thiocy |s performe’\ en the reagent

IS prepared.
10.2.7.2 Control tests are perfo o@&of the reagent to a
mark made with a ferr salt
10.2.7.3 An analyst shall @oceed\ N}ocessmg of the evidence
; h

until a control t ari Si v sults (known mark staining
a red- browrgﬁ heen ted out and documented on the
Impressi & m& rep Log or control tests work
sheet

10.2.7.4 @sur r@]tentionally deposited mark shall serve
gaseoni(@)

\@ O
ocyanate is an eye, skin and respiratory irritant
sses should be worn when measuring it.
QO 2 Ace |s highly flammable and the reagent should be prepared
fume hood.
10.2.8. e spray bottle cap is tightened, a build-up of gases will cause
Q) he bottle to blow the top and release the contents in a violent
manner.

10.2.9 REFERENCES:

Bodziak, William J., Footwear Impression Evidence, Elsevier, New York,
1990.

Davis, R.J., “Notes on the use of Chemical Methods for the Enhancement

of Footwear Marks”, Metropolitan Police Forensic Science Lab, January,
1988.
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Davis, R.J., “A Systematic Approach to the Enhancement of Footwear
Marks”, Canadian Society of Forensic Science Journal, Vol. 21, No. 3,
1988, pp 98-105.
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10.3 7,8-BENZOFLAVONE

10.3.1

10.3.2

10.3.3

BACKGROUND:
Benzoflavone is absorbed by a range of fatty, oily and organic materials to
give a blue colored impression after enhancement by iodine fuming.

SCOPE:

10.3.2.1 The blue color isn’t permanent and will weaken w1th time.
Photography should closely follow the treatm

10.3.2.2 Post-treatment of an iodine-enhanced impres: Q’%\/Ith
benzoflavone will often visualize addltlo tail because of the
darker blue color.

10.3.2.3 The item may be sprayed or dipped m@he reagent.

10.3.2.4 Further chemical enhancement magga\e utilized after this

treatment.
EQUIPMENT AND MATERI OQ\\ \q,
Balance, magnetic stirrer/stirrin C) b‘
Pipettes ) \
Beakers \0

Graduated cylinder QO \(\ é&

Storage bottle

Spray bottle @

\.
10.3.4 REAGENTED

Q 10.3.5

10.3.6

7,8- bwvop&() O

g of benzoflavone in 2 to 3mL of chloroform.
0 100mL with petroleum ether.
n storage bottle or spray bottle.

PROCEDURE:

10.3.5.1 Conduct control tests.

10.3.5.2 Dip the item in the reagent for 10 seconds or spray.

10.3.5.4 Developed impressions are evaluated to determine their
suitability for comparison.

10.3.5.5 Impressions deemed to be of value are marked and
photographed.

ADDITIONAL INFORMATION:
10.3.6.1 Benzoflavone working solution has a shelf life of up to one year,
but is generally made just before using.
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10.3.7

10.3.8

10.3.9

3‘8\3

10.3.6.2 This reagent is used as an additional enhancement step following
iodine fuming.

CONTROLS:

10.3.7.1 Testing of benzoflavone is performed when the reagent is
prepared and before each use if reagent has been stored.

10.3.7.2 Control tests are performed by the application of the reagent to a
known mark in starch.

10.3.7.3 An analyst shall not proceed with the processing of the evidence
until a control test bearing positive results (kno ark staining
a blue color) has been carried out and docu on the

&trol

Impression Evidence Reagent Prep Log 0 tests work
sheet.

10.3.7.4 The area surrounding the mtenUonaII%eposned mark shall serve
as a negative control. \

SAFETY:

10.3.8.1 Benzoflavone is an irr d c@@ %@be taken when
weighing the powder. &

10.3.8.2 Chloroform is a k n an&o mogen The reagent
should only be in aﬁ& r with proper respiratory

protectlon Q

REFERENCES @

Bodziak, W@m J@ot pression Evidence, Elsevier, New York,

1990 O
\& We use of Chemical Methods for the Enhancement
00,

Y Metropolitan Police Forensic Science Lab, January,

DaVis @‘A Systematic Approach to the Enhancement of Footwear
anadian Society of Forensic Science Journal, Vol. 21, No. 3,
p 98-105.

Keedwell, E., Birkett, J., and Davis, R.J., “Chemical Methods for the
Enhancement of Footwear Marks”, MPFSL Report No. 73, Metropolitan
Police Forensic Science Laboratory, January, 1988.
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104 CYANOACRYLATE ESTER

104.1

10.4.2

10.4.3

10.4.5

BACKGROUND:

Cyanoacrylate ester (CAE) also referred to as "superglue,” is sold as a
number of brands and in a number of viscosities. Items that are to be
processed with CAE need to be exposed to an atmosphere rich in CAE
fumes. This may be accomplished through the use of a traditional fuming
chamber, superglue-fuming wand, or vacuum chamber.

SCOPE:

10.4.2.1 Fuming with cyanoacrylate ester (super-glue’ process that is
used to visualize impression deposits on orous and some
semi-porous objects. CAE processin prepares the surface

for the acceptance of powders and d ains that may enable
further visualization of the i impre

10.4.2.2 CAE is most effective on wet- n |mpre33|9\r@nd least
effective on dry-origin imp

10.4.2. 3 When superglue vapors con c(t%ﬁx ther components
of impression residue tie cyaifo er polymerizes fixing
the mpressmn%ﬁ)@;surfa’sg es them more stable and
less easily dam

10.4.2.4 The processg per

10.4.2.5 Objects th ed i
or queﬁéd odyment inations should be carefully
evﬁ, pri pro ng to determine if this procedure will
ha r&equent examinations.

EQ TQ?& RIALS:
u@g chafmb uterized)

Iatl eg\ rti talner such as a tank or sealed plastic bag
ha

ity, and pressure sensitive.
nsic examinations such as trace

Superglu ng wand
ater (optional)
erature heating element (optional)

REAGENTS:

Cyanoacrylate gel or liquid

One shot fuming kit or equivalent
Superglue cartridges

PROCEDURE 1 - TRADITIONAL FUMING CHAMBER:

10.4.5.1 Select the appropriately sized fuming chamber.

10.4.5.2 Place the surface to be processed in the chamber (suspend if
possible).

10.4.5.3 Add control test.
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@Q

10.4.5.4 Add humidity to the chamber via cups of hot water (larger
chambers will require more cups, smaller chambers fewer cups).
10.4.5.5 Allow the chamber to warm (if necessary) and humidity to build
(80 degrees Fahrenheit and 80 % humidity is optimal but
satisfactory results may be obtained at varying temperatures and
humidity levels).
10.4.5.6 Add the CAE source.
10.4.5.6.1 Hot Plate Method - plug in the hot plate and place in
the chamber. Add an approximately 2- 3 cmin
diameter pool of liquid superglue to posable
aluminum dish and place on the &ate
10.4.5.6.2 Gel Packet Method - open and ne or more foil
CAE gel packets (depend t@\ size of chamber,
fuming rate, and analyst's aréference) to the chamber.
Once the gel is expose@o the air, the CAE will begin
to vaporize at a co ed rate.
10.4.5.6.3 "ONE-SHOT" fu@ kltsﬂplac "actlvator
solution™ i pr he "activator
canister" toéle SO E\ the CAE on to the
top of t @actlvxtgr ca |bte " This method is
gen res e scene response.

10.4.5.7 Secure the (QQ) th
10.4.5.8 Fuming timeS will ize of the chamber, the properties
of the 5&,&6 bei , the amount of heat and
@s of the evidence being fumed.
roI carefully monitored by the analyst to
\Q@ve L@r 0 r fuming. Proper development is achieved
éﬂ details on the control turn slightly white in
to show good contrast. In the event of under
tem may be re-fumed.
QO 4@ velopment is complete evacuate the CAE fumes and
@«m the CAE source from the chamber.
10.4. 5 move the item from the chamber and examine for
omparable impression detail.
1 Impressions may be marked and photographed at this point, but
are more commonly further enhanced with powders or dyes prior
to preservation.

10.4.6 PROCEDURE 2 — SUPER GLUE FUMING WAND METHOD:

10.4.6.1 In a fume hood or other well ventilated area, place a superglue
cartridge over the end of the fuming wand. Select cartridge size
dependent upon amount and size of evidence.

10.4.6.2 Set control level to high and ignite the fuming wand. Fumes
should be visible once the wand is hot, approximately 1-2
minutes.

10.4.6.3 Lower the heat level if desired.
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10.4.6.4 Conduct a control test.

10.4.6.5 Fume the item by holding the fuming wand approximately 4-8
inches away. Fumes from the wand will rise so it is best to direct
the fumes below your item if possible or deflect the fumes
toward your item. Do not hold the wand too close or in the same
area too long as damage and/or over development may occur.

10.4.6.6 Turn the fuming wand off and allow the unit to cool completely
prior to removing cartridges or repackaging.

10.4.6.7 Examine item for impression detail.

10.4.6.8 Impressions may be marked and photographed Shis point, but
are more commonly further enhanced with p@%rs or dyes prior
to preservation. N

<
10.4.7 PROCEDURE 3 - VACUUM CHAMBER MI%-IOD:
10.4.7.1 Place items of evidence and contrts@)nto the vacuum chamber. It
is not necessary to unfold gar bags or Ieayge(@ge amounts of

space between the items. D pla%pres ize items such as

sealed cans, bottles etc, ifrthe ¢ %& may explode.
10.4.7.2 Add the CAE source. Fajl CA x re recommended

(number is depend n chamber s nd space), but a small

dish with liquid m S'#b
10.4.7.3 Place the I| ev cr\3 er and close the release valve.
tV out one half turn

10.4.7.4 Turn on th uu
10.4.7.5 Opent .
10.4.7.6 Op so V p position). If necessary, press on the

li ilt amg gins to evacuate.
10 4 7.7.Close as Valve.
e@mber to approximately 25 inches of mercury as

hamber gauge.

lation Valve.
\% é;ﬁme Gas Ballast Valve, wait 2-3 seconds and turn off the
Q} 10 4.7. @2) ose the Gas Ballast Valve.
OQ Leave the items under vacuum for at least 20 minutes. There is
< no danger of over fuming.

Q 10.4.7.13 Evacuate the chamber by slowly opening the release valve.
10.4.7.14 Remove glue and evidence. Examine item for impression detail.
10.3.7.15 Impressions may be marked and photographed at this point, but

are more commonly further enhanced with powders or dyes prior
to preservation.

10.4.8 ADDITIONAL INFORMATION:
10.4.8.1 In the event of over-fuming, it may be possible to use an adhesive
lifting technique (tape, gel lifter etc.) to lift away heavy upper
deposits, revealing underlying detail.
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10.4.8.2 The “foil packets" may be stored at room temperature and have a
shelf life of six months to a year. Liquid CAE and cartridges may
be stored at room temperature with an indefinite shelf life.

10.4.8.3 CAE may be disposed of in the trash.

10.4.8.4 Analysts shall read the manufactures operating instructions for
the super glue fuming wand and vacuum chambers prior to
operating this equipment.

10.4.9 PROCEDURE 4 — CYANOACRYLATE FUMING CHAMBER:

10.4.9.1 Turn on power

10.4.9.2 The menu screens are designed to prompt the @?of action to be
taken to complete a full cycle. Screen is t \operated. Do not
tap on screen with any object that coyld@amage it.

10.4.9.3 Upon start-up the unit will load softwate’and self calibrate.

10.4.9.4 Once running, the unit will prom \(E& user for each activity.

10.4.9.5 You will need to set the desireié?nidity level aﬁgfuming time.

The unit default is 80% % 15 m.@sutes 6 I to user’s

manual for operatlng |on

10.4. 10 CONTROLS:
10.4.10.1 Testing of CAE\ pnﬁgsm alt\performed at the same time.

10.4.10.2 A test mp@ on-porous surface and put into
the tank in.ameasi osition with the questioned
surface. X

10.4. 10 3 W % @the control test is complete, the

so finished. Positive results are indicated

white impression.
ndlng the intentionally deposited impression
er

egatlve control.
ntrol tests shall be documented on control tests
r

@‘.4.11 SAF

&

10. éSuper glue fuming should only be conducted in well-ventilated
areas. Precautions should be taken to avoid inhaling or allowing
the vapors to contact the eyes, as the vapors can be irritating to
the eyes, nose, and throat. Persons wearing contact lenses should
not open CAE chambers without taking proper precautions.
Non-vented goggles should be worn.

10.4.11.2 Precautions include using relatively sealed CAE chambers and
evacuating the fumes from the chambers prior to removal of the
questioned and test surfaces.

10.4.11.3 Gloves should be worn to prevent the cyanoacrylate from

contacting the skin. If liquid glue is allowed to contact the skin,

adhesion may result. If the skin sticks together, immerse
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affected areas in warm water. This will loosen the skin so that it
can be gently pulled apart.

10.4.12 REFERENCES:

Coleman Vacu-Print Instructions and Notes, Lightning Powder, (1995).

Cushman, B. Q. and Simmons, N.J., "A Cyanoacrylate Fuming Method
for the Development of Footwear Impressions”, Journal of Forensic
Identification, Vol. 46, No. 4, Jul/Aug, 1996, p 412. ®@

Lee, Henry C. and Gaensslen, R. E., Advances in F{»&rprlnt Technology,
Elsevier, 1991, p 67. %Q

Llewellyn, P.E. and Scott-Dinkins, L., "A ew Use for an Old Friend",
Journal of Forensic Identification, Vol No. SJuIy/ f@lst, 1996; Vol.
46, No. 1 Sep/Oct, 1995, p 498. \Q *

Paine, N., "Use of Cyanoacryla&l:uml@ \ed Enhancement
nso

Technlques to Develop Sho&g@pres |ous Surfaces”, Journal of
Forensic Identification, \f% t 1998, p 585.

Aiir Science, Operaﬂ?Maml&@SA@ME Cyanoacrylate Fuming

Chamber, Rev 2 Jfy-11-2608.
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10.5 8-HYDROXYQUINOLINE

10.5.1 BACKGROUND:

8- hydroxyquinoline reacts with calcium, magnesium, iron, aluminum and
other metal cations (positive ions) that may be present in small amounts in
impression residues. The reaction causes fluorescence that is visible under
ultra-violet (UV) light.

10.5.2

10.5.3

é{ora
pray% Ie

yqumollne

10.5.5

SCOPE:

10.5.2.1

10.5.2.2

10.5.2.3
10.5.2.4

10.5.2.5
10.5.2.6

Balance,

The fluorescence is not permanent and will fad hin a day or
so. Photography with color or black and whjt€ film, an
appropriate filter, UV light and long expo&\e times should
follow within a short time.
This procedure works well on mpres@ns made with either wet
or dry residues.
This reagent is very useful on ood surfaf\

thIS he residue

If the substrate fluoresc
doesn’t contain any m tion ession prevents

fluorescing where it I| a da ei on a fluorescing
background will b&é duced. '\

If the fluoresce eap spraying will not work.
Other chemj Qn er@&hods may be used after this
treatment

EQUIPME
m r/s r

Plpett

?e@

Distilled water

8-Hydroxyquinoline Working Solution

1. Mix 90mL of acetone with 10mL of distilled water.

2. Dissolve 0.5¢g of 8-hydroxyquinoline into the above mixture.
3. Stir well and pour into a storage bottle or spray bottle.

PROCEDURE

10.55.1
10.5.5.2

Conduct control tests.
Lightly spray the area of interest.

10.5.5.3 View with short wave and long wave UV light.
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10.5.5.6 Developed impressions are evaluated to determine their
suitability for comparison.

10.5.5.7 Impressions deemed to be of value are marked and may be
photographed or lifted.

10.5.6 ADDITIONAL INFORMATION

10.5.6.1 8-Hydroxyquinoline working reagent has a shelf life of 6
months.

10.5.6.2 If both the substrate and residue have cations that fluoresce, this
reagent will not work. Lifting the impression f he substrate
by gel lifter first and spraying the gel lift m& K.

10.5.7 CONTROLS K

10.5.7.1 Testing of 8-hyroxyquinoline is perf(%ed each day prior to use.

10.5.7.2 This test involves the making of a@rk in chalk on a test surface
and following the processing dure.

10.5.7.3 An analyst cannot proceed the piocessi %f the evidence
until a control test bearjng-positi sul elopment of a
purple fluorescing mark with been carried out and

documented on th @pressl(m V;\éﬂ Reagent Prep Log or
control tests w&eet %)

10.5.7.4 The area su @mally deposited mark shall serve
as a nega ont &\,

10.5.8 SAFETY

10.5.8.1 Th eag Qqn and respiratory irritant and should
e@ *l e hood or with proper respirator protective
equxée posable gloves should also be worn.
1(\@ flammable and this reagent should not be used
fIame or ignition source.

*QO 5@ ent should be stored in an amber bottle in the fume

Q) 10.5.9 REF@%ICES

Q\

Bc%iak, William J., Footwear Impression Evidence, Elsevier, New York,
1990.

Davis, R.J., “Notes on the use of Chemical Methods for the Enhancement

of Footwear Marks”, Metropolitan Police Forensic Science Lab, January,
1988.

Davis, R.J., “A Systematic Approach to the Enhancement of Footwear
Marks”, Canadian Society of Forensic Science Journal, Vol. 21, No. 3,
1988, pp 98-105.
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Keedwell, E., Birkett, J., and Davis, R.J., “Chemical Methods for the

Enhancement of Footwear Marks”, MPFSL Report No. 73, Metropolitan

Police Forensic Science Laboratory, January, 1988.
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10.6 LEUCOCRYSTAL VIOLET

10.6.1 BACKGROUND:

10.6.2

10.6.3

10.6.4

Leucocrystal Violet is a biological stain used to dye the blood hemoglobin
components of impression residues an intense purple color. Due to the
toxic nature of this reagent, it should only be used in small quantities with
the appropriate safety precautions observed.

SCOPE:

10.6.2.1 Leucocrystal violet is a dye stain used to visualj pression
deposits on many types of adhesive surfaces, C,

10.6.2.2 Leucocrystal violet may also be used on s \non -porous
surfaces contaminated with grease and @is: It is not suitable for
water-soluble adhesives or porous surfaces.

10.6.2.3 Surfaces that need other forensic inations such as biology or
trace should be carefully eval prior to prc\) ing to
determine if this procedure havﬁn im n subsequent

examinations.
O >
EQUIPMENT AND MAT LS: \ \
Balance '\
Magnetic stirrer/stlerQr \(\ &
Graduated cylinder %

Glass beaker @

Glass tray \

Storage bott%

10.6@%0rmula "A"
10.6.4.1.1 Dissolve 10g of 5-sulfosalicylic acid in 100ml distilled
water.

10.6.4.1.2 Add 400ml 3% hydrogen peroxide to sulfasalicylic acid
solution.

10.6.4.1.3 Immediately prior to use, add 0.75g leucocrystal violet
to above. Stir the mixture vigorously.

10.6.4.2 Formula "B"
10.6.4.2.1 10g 5-sulfosalicylic acid dissolved in 500ml 3%
hydrogen peroxide.
10.6.4.2.2 Add 3.7g sodium acetate and 1.0g leucocrystal violet.
Sir the mixture vigorously.
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10.6.5 PROCEDURE:

10.6.5.1 Determine if samples for biology should be taken prior to
processing.

10.6.5.2 Conduct control tests.

10.6.5.3 Spray the impression using a fine mist sprayer. Items may also
be soaked or the surface flooded with the solution.

10.6.5.4 Development of dark purple impressions should occur in 30
seconds.

10.6.5.5 Developed impressions are evaluated to determ' heir
suitability for comparison.

10.6.5.6 Impressions deemed to be of value are m@ﬁ and may be

photographed or lifted. %Q)
10.6.6 ADDITIONAL INFORMATION: C)
10.6.6.1 Shelf life of the working soluti s approxi 3 months.

10.6.6.2 Excess reagent shall be col d&ace e hazardous
fu

waste container Iocate% EQ d\q,
10.6.7 CONTROLS: O \b‘

10.6.7.1 Testing of Ieuc e'\farmed each day prior to use.
10.6.7.2 This test inyajfes the ing %Ea mark in blood on a slide and
followin proc g ure.
10.6.7.3 An anagﬁt roce ith the processing of the evidence
ntr positive results (development of a
as eefrctarried out and documented on the

@ag Log sheet or control tests work sheet.
% @ ing the intentionally deposited mark shall serve
a&)@ ,{a@ ntrol.
10.6 SQAF
{\, 10.6.8. é—;ﬁmcrystal may be harmful by inhalation, ingestion, or skin
%) orption. May cause skin and eye irritation. May cause
OQ {~“rritation to mucous membranes and upper respiratory tract.
Q\ 1.6)82 Leucocrystal violet should not be used in large amounts.
10.6.8.3 A respirator should be used when working with the dry form.

Leucocrystal violet should be prepared and used in a fume hood
or well-ventilated area. The analyst should wear a lab coat,
heavy-duty (non-disposable) gloves, and safety glasses.

10.6.8.4 In addition, analysts must be aware of the biological hazards
associated with blood and other body fluids and take extra
precautions to protect themselves.
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10.6.9 REFERENCES:

Bodziak, William J., "Use of Leucocrystal Violet to Enhance Shoe Prints
in Blood", Forensic Science International, Vol. 82, No. 1, September
1996.

Chemical Formulas and Processing Guide for Developing Latent Prints,
US Department of Justice, 1994, pp 47-48.

Fisher, John F., "An Aqueous Leucocrystal Violet Enha Reagent for
Blood Impressions”, Symposium on the Forensic Asp f Footwear and
Tire Impression Evidence, FBI Academy, 1994.

é\O

@ S
OQQ C) \b‘
\\ &(\
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10.7

4

\OQ

LEUCOMALACHITE GREEN (LCG)

10.7.1

10.7.2

10.7.3

10.7.4

@

10.7.5

BACKGROUND:

Leucomalachite green, is a biological stain used to dye the blood
hemoglobin components of impression residues an intense green color.
Due to the toxic nature of this reagent, it should only be used in small
quantities with the appropriate safety precautions observed.

SCOPE:

10.7.2.1 Leucomalachite green is a dye stain used to v e impression
deposits on many types of surfaces wrthout ng the
background. There is no need for destainij

10.7.2.2 Leucomalachite green may also be used@y'small non-porous
surfaces contaminated with grease and.ails.

10.7.2.3 Surfaces that need other forensic inations such as biology or
trace should be carefully eval prior to prg\) ing to
n subsequent

determine if this procedure \@ havgn wpl/

examinations. C)O \b}

EQUIPMENT AND MAT LS: \
Balance (\ '\
Magnetic stirrer/stlerQr A\ é&

Graduated cylmder
Glass beaker @
Glass tray
Spray bottl
&0 O
alﬁ é\u
GIaC|aI a cid
1,1,1-tgi oethane)

REA

L@g%alachite Green Working Solution

1. Mix together 0.06g of leucomalachite green, 0.2g sodium perborate,
and 20mL methanol and 10mL glacial acetic acid.

2. Stopper the flask tightly and wrap the stopper with Parafilm.

3. Shake the flask vigorously for 1 minute.

4. Transfer to a spray bottle.

PROCEDURE:

10.7.5.1 Biological samples should be taken prior to processing.

10.7.5.2 Conduct control tests.

10.7.5.3 Spray the surface lightly 2 or 3 times, holding the sprayer
approximately 14” or more from the surface.
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\OQ

10.7.5.4 Development of dark green impressions should occur rapidly.

10.7.5.5 Developed impressions are evaluated to determine their
suitability for comparison.

10.7.5.6 Impressions deemed to be of value are marked and may be
photographed or lifted.

10.7.6 ADDITIONAL INFORMATION:

10.7.6.1 Leucomalachite green reagent should be prepared with each
application.

10.7.6.2 This reagent does not color the substrate and is good for
absorbent paper, cloth, carpet or other poroui strates.

10.7.7 CONTROLS

10.7.7.1 Testing of leucomalachite green i %rmed prior to use.
10.7.7.2 This test involves the making of a@rk in blood on a slide and
following the processing proc
10.7.7.3 An analyst cannot proceed the piocessi %f the evidence
until a control test bearj siti s I elopment of a
dark green mark) has ﬁn carri ocumented on the
Reagent Preparatl g sheetor Kﬂ | tests work sheet.
10.7.7.4 The area surrou th /% y deposited mark shall serve

asa negatva @ %

10.7.8.1 I |f i d and is irritating to the eyes and skin.
10.7.8.2 Le g eerShould not be used in large amounts.

10.7. 8 s i r sh e used when working with the dry form
me hood. Leucomalachite green should be

10.7.8 SAFETY

ed ed in a fume hood or well-ventilated area. The
Cs)\ Id wear a lab coat, heavy-duty (non-disposable)
Io

nd safety glasses.

@ 10.7.8.4 ition, analysts must be aware of the biological hazards

ociated with blood and other body fluids and take extra
Q) recautions to protect themselves.

10.7.9 REFERENCES:

Moses, Kenneth R., “Special Techniques for Latent print Development”,
San Francisco Police Department instructions.

Patty, John R. and Giberson, Michael W., “Bloody Fingerprint Spray
Reagent”, CAC Newsletter, 1984.

Stow, K.M., “Direct lift-enhancement of blood-contaminated shoe marks
by leuco malachite green-impregnated membranes”, Journal of the
Forensic Science Society, 34(4), 1994, pp 241-244.
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10.8 PHYSICAL DEVELOPER (PD)

10.8.1 BACKGROUND:
Physical developer is a silver-based aqueous reagent that reacts with
lipids, fats, oils, and waxes present in the impression residue to form a
silver-gray deposit.

10.8.2 SCOPE:
10.8.2.1 Physical developer is a method used for the development of
impressions on porous substrates. It is not suit@b for non-
porous surfaces. O
10.8.2.2 This method is the final step in the seque@\arocessing of
porous items. %)
10.8.2.3 Physical developer is the only methoﬁa show adequate results
on paper that has been wet. ‘\0
10.8.2.4 Surfaces that need other foren@aminationf\%ph as body
fluid, trace, or questioned ent.éxaminations should be
carefully evaluated pri r% t mine if this
procedure will have a&npa OR™su @ent examinations.
<
10.8.3 EQUIPMENT AND MA@A@@ &'\

i Q)

saanmionnar QO (o S
P D

N \@ \)

Plastic tongs
10.8.4 REAGENT@

Phy;g@velo it (fayts’A & B)
ANy co ina@ may ruin the physical developer working
NS utiopCPo awdid contamination use clean glassware rinsed with tap
waterntien vithdistilled water prior to beginning.
O \ 5 solution A (20% silver nitrate solution) to 90 ml of
{\A soluti reductant solution) in a beaker.
%) 3. StixtHe working solution for approximately one minute with a clean
OQ lastic stirring rod.
Q\ 0 not mix the working solution until you are ready to use it as it
does not have a very long shelf life once mixed.

10.8.5 PROCEDURE:

10.8.5.1 Arrange glass trays in a sink so that the evidence can be moved
easily from one tray to another in the proper sequence.

10.8.5.2 Add the physical developer working solution to its dedicated
glass tray.

10.8.5.3 Use plastic photographic tongs or plastic forceps without serrated
edges to add or remove articles from PD solutions. Do not use
metal tools.

10.8.5.4 Conduct control tests.

FOOTWEAR AND TIRE TRACK ANALYTICAL METHOD
Issuing Authority: Quality Manager, Issued 6/17/2013 Rev. 9
Page 65 of 86



10.8.5.5 Immerse the item and gently rock the tray for approximately 5-
15 minutes until impression development is complete or
adequate time has elapsed (analyst’s discretion).

10.8.5.6 Remove the item from the physical developer working solution
and place into a tray with running tap water. Rinse until the
water runs clear.

10.8.5.7 Dry completely.

10.8.5.8 Developed impressions are evaluated to determine their
suitability for comparison.

10.8.5.9 Impressions deemed to be of value are marked
photographed. O

4\
10.8.6 ADDITIONAL INFORMATION: K
10.8.6.1 Cleanliness is important in the physnﬁheveloper method. A
good deal of the instability in the" ﬁdler solutlons was a result of
laboratory equipment that wa: spotless S contamlnants
se

especially salts, will cau Ive rate solution to
come out of suspensm cal developer
solution and perhaps r |ng e examined. It is
important to keep IassWar s and rinsed with distilled
or de-ionized rio en washing glassware, use
detergent, Q@as a@

10.8.6.2 Physical ng k stains on many surfaces.
Care R@o pills in the laboratory. Full
str % blea ill usually remove any stains from

, but the bleach may cause damage to

co rm&
fabrics sfained é%hysical developer.
6& etﬁg y to use kit (un-mixed) is six months from date
% e reagent shall be mixed upon each use.
ent shall be collected and placed in the hazardous

% h
3Q 0 as@%tamer located in the fume hood.

@‘.8.7 coma@.
Q 10.8¢{24~Testing of physical developer is performed prior to each use.
@) ) : ) i
QK 10.8)"2 This test involves the making of a quality (oil based) mark on a
test surface similar to the evidence being examined and

following the processing procedure.

10.8.7.3 An analyst shall not proceed with the processing of the evidence
until a control test bearing positive results (development of a
silver-gray mark) has been carried out and documented on the
control tests work sheet.

10.8.7.4 The area surrounding the intentionally deposited mark shall serve
as a negative control.

10.8.8 SAFETY:
FOOTWEAR AND TIRE TRACK ANALYTICAL METHOD
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10.8.9

10.8.8.1 Physical developer should only be used in well-ventilated areas,
as it is irritating to the respiratory tract. Standard laboratory
protocol is followed for chemical handling.

REFERENCES:

Bodziak, William J., Footwear Impression Evidence, Elsevier, New York,
1990, pp 144-148.

“Chemical formulas and Processing Guide for Developl%@iten‘t Prints”,
U.S. Department of Justice, FBI Laboratory, 1994, pe\(,

Keedwell, E., Birkett, J., and Davis, R.J., “Ch @Methods for the

Enhancement of Footwear Marks”, MPFSL R No. 73, Metropolitan
Police Forensic Science Laboratory, Janua‘r@988

Navarro, R.L., “Chemical Enhance u.%:[,lon otwear
Impressions”, North Carolina S rea ion, 1992.

“Physical Developer”, Manuﬁf Finger rmt'D}\/elopment Techniques,
British Home Office Sme@&ﬂ: R t)é'bevelopment Branch, 1986.

Technical Note #1 égo @@f er Co., (1993).
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DIGITAL IMAGING PROCEDURE

11.1 BACKGROUND:
Shoe and tire track images are frequently captured, enhanced, and stored using
digital devices. The intent of image enhancement is to make details of an image
that are less visible more visible. Enhancement may be used to increase the
contrast between the print and the substrate, reverse the color of the ridges, etc.

11.2 SCOPE:
This sets forth the Impression Evidence Section’s procedures fo@f@ capture,
storage, enhancement, and output of digital images. O

4\
11.3 RESPONSIBILITIES: @
11.3.1 Latent/Impression Evidence Section Superwso%
11.3.1.1 The Latent/Impression Evidence on Superwsor shall act as
the Digital Imaging System A Istrator or nt a Digital

Imaging System Administrat@y
11.3.1.2 The Latent/Impression \énce &f@ isor shall oversee
i

and document the trai g of éa al imaging system
operator. This incl docu(ge t petency testing.
11.3.1.3 The Latent/lmer %e tlon Supervisor shall ensure
access is Iu-?@o a u
11.3.1.4 The Late p%&‘g i e Section Supervisor or designee
shallq& on Witv/CJIS and Foray technical staff on
alréénnc : rades, and when technical difficulties
ari
11.3.1 Imp n Evidence Section Supervisor or designee
sha@!@h personnel authorized to delete images or cases
d igte Digital Workplace or equivalent software.
11.3.2 é@] m Administrator
h tal Imaging System Administrator shall update the
@ ire track Section Digital Imaging System User’s Manual.
11.3.2. Digital Imaging System Administrator shall be responsible
OQ Q) or system maintenance to include: tape back-ups, deletion of
QK images/cases, archiving, etc.
11 3.2.3 The Digital Imaging System Administrator shall communicate

system status to the supervisor and other system users.

11.3.3 Analysts
11.3.3.1 Analysts shall only use enhancement techniques that are
supported by their training and/or experience.
11.3.3.2 Analysts shall maintain system security.
11.3.3.2.1 Network and/or program passwords are not to be
distributed to unauthorized users. Operators may
change their passwords as needed.
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11.3.3.2.2 The external modem shall remain off unless technical
support is being contacted.
11.3.3.3 Analysts shall fill out the CD/DVD Log when filing or retrieving
archived images from the vault.

11.4 DIGITAL IMAGE CAPTURE
11.4.1 All digital evidentiary images shall be acquired through Digital Workplace
or equivalent software.
11.4.2 Digital Workplace or equivalent software shall establish a chain of
custody from the time of acquisition into the program. )
11.4.3 Images shall be designated using a file name structure (éﬁérated by
Digital Workplace or equivalent software. A\
11.4.4 Analysts shall use one of the following digital } @ capture devices to
acquire images of the print(s) in question. %
11.4.4.1 Flat Bed Scanner O
11.4.4.2 Digital Camera &)
11.4.4.3 Digital Media (e.g. Thumb Qe, C%E)VEQ%)
11.4.4.4 Outside agencies may sulmyit pr i{r’[}. or digital capture
or digitally submit impréssior(inages, |
Fﬂi}ts should contain a scale.

4. € hoe aqd tir
114442 ltis rret@ﬁ e iseﬁbg images be submitted in a
ts

ss f 'ﬁes “tif” and at as high a
uti p@%’e.
11.4.5 All original clos mga ap@ y impression evidence section
Ed}ain

analysts sha le in imeters.

11.4.6 Images shal ca@éﬁ a Ighest resolution practical for their
intend

&0
115 DIGITAI\@%E?S&I\ Q/IENT

11.5.1 _All di it%s i jary images requiring enhancement shall be enhanced
ia A@) Photashop (using a copy of the original image) through Digital
\,A Workpla quivalent software.
ages will be designated using a file name structure generated
Workplace or equivalent software.
Q\ @1 ancement history shall be recorded via Digital Workplace or
equivalent software.
11.5.4 All images stored in a secured digital imaging system maintained by ISP
Forensic Services shall serve as documentation for the case record.

116 DIGITAL IMAGE STORAGE, ARCHIVAL, AND RETRIEVAL
11.6.1 All images, both original and enhanced, shall be temporarily stored on the
digital imaging system hard drive until the examination is completed.
11.6.2 Once completed, the case’s originating analyst shall make an entry in the
Digital Imaging Notebook on the “Cases to be Archived” form. The entry
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11.7

Q¥

11.8

shall contain the date entered, analyst’s initials, and complete case number
to be archived.
11.6.3 A backup shall be completed by the LPS Supervisor or Digital Imaging
System Administrator no less than once a week, more often if needed.
11.6.4 Archiving of images shall be completed by the LPS Supervisor or Digital
Imaging System Administrator on an as needed basis.
11.6.4.1 It is recommended that images be recorded on Write-once
Compact Disk DVD+R.

11.6.4.2 The DVD along with a printed copy of listed contents shall be
stored in the evidence vault. A printed copy of li contents
shall also be placed in the Archived Cases L-

11.6.5 All DVDs shall be logged in and out of the vault uwb he "Sectlon DVD
Log" sheet. The log shall detail the DVD title t/date returned,
requesting analyst, and the person checking |t r out

11.6.6 Cases with no statute of limitation shall be\@ed on the dlgltal imaging
server hard drive indefinitely.

QUALITY CONTROL: g)
11.7.1 Performance checks shall b @nduct&g mbment as needed.

11.7.2 When a problem is note u e of equipment, software
program, etc., the D| yﬁ&dmmlstrator and/or Latent
Section Supervisor h I b /

11.7.3 If it is determine e at OMIs/persistent or cannot be easily
rectified, an madeéon the "Instrument Maintenance Log".
11.7.3.1 Thédog s ' tiie"date, the person making the entry, the

ce o{@.up @ oftware involved, and relevant details of the
S|t

11.74 E Qe Qvare shall be taken off line and all users notified.
11.7. 5 support shall be sought and/or the equipment

efo mg put back into operation.
Léz* Actlons t 0 repair or correct the problem shall be documented on the
%) "Instru aintenance Log."

11.7.7 Im Ibration shall be checked, as needed by comparing the scale in

th€ pyihted image with a standard metric scale.

TRAINING

11.8.1 All analysts utilizing imaging technologies shall be trained and tested for
competency in the standard operating procedures and the operation of the
relevant imaging technologies.

11.8.2 Formal training may be modified at the discretion of the Latent Section
Supervisor dependent upon previous training and/or experience.

11.8.3 Recommended formal training consists of:
11.8.3.1 Reviewing the ISP-FS Impression Evidence Section Digital

Imaging Procedure.
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11.8.3.2 Reviewing the Digital Workplace Quick Reference Guide or
equivalent.
11.8.3.3 Reviewing the ISP Impression Evidence Section Digital Imaging
User’s Manual.
11.8.3.4 Review of relevant chapters of the Adobe Photoshop Users
Manual and/or completion of a digital imaging course that
utilizes Adobe Photoshop.
11.8.3.5 Satisfactory creation and digital processing of a mock-case using
Digital Workplace and Adobe Photoshop software or equivalent
software. %)
11.8.3.6 Satisfactory completion of a written test.
11.8.4 Continuing education shall be provided as courses @&’me available
through outside sources such as Foray, the FB
11.8.5 Competency testing shall be repeated when mg%i@c)ant changes in
hardware or software are made.

@\
@
11.9 REFERENCES: \ Q% (},

International Association for Identiﬁca& “Rés

X '\
Digital Workplace Quick Refere UI @
Scientific Working Group ec ogles (SWIGIT), “Best Practices
for Documenting Image on 1.2, March 04, 2004.
Scientific Workin @)up echnologles (SWIGIT), “Definitions and
Guidelines for. se 0 @glt Technologles in the Criminal Justice
System,” V

Suent&kl&@gﬁ%lmamng Technologies (SWIGIT),

“Rego ons a uidelines for the Use of Digital Image Processing in the
L‘Q&\al Justice @eﬁ),” Version 1.2-February 2001.

OQSClentlﬁC \@g Group on Imaging Technologies (SWIGIT), “Guidelines and
|

Q\

Recomm ons for Training in Imaging Technologies in the Criminal Justice
System,” Version 1.2-December 6, 2001. Forensic Science Communications,
April 2002-Volume 4-Number 2.

Scientific Working Group on Imaging Technologies (SWIGIT), “Guidelines for
Field Applications of Imaging Technologies in the Criminal Justice System,”
Version 2.3, December 6, 2001. Forensic Science Communications, April 2002-
VVolume 4-Number 2.
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12 FOOTWEAR AND TIRE IMPRESSION EXAMINATION AND COMPARISON
PROCESS

121

122

Q\

12.3

BACKGROUND:
12.1.1 When shoes and tires impact with a surface, a record of that impact
remains on the surface.
12.1.2 The amount of detail in the impression depends on many factors (not all-
inclusive):
e Type of substrate or surface.
Color, pattern and texture of the surface. @9
Type of residue in the impression. ‘\O
Type of footwear or vehicle tire. A
Resolution of impression photographs. %Q)
Type of casting material used.
Tire pressure, vehicle load, Wheelﬁment Whe%balance
ambient temperature, and oth
e How the footwear i |mpreSS| @ shoe impact on
door or step on flooring?
e Physical characteristi%o sh
stride or infirmitie ()
12.1.3 Footwear and tires m
of detail and the pres%ce of
12.1.4 An impression c nsc éh
rom a particular source.

12.1.5 An impressio m@a Su
be |nd|V|du
12.1.6 No scien a3| quiring a pre-determined minimum number

of indj aI chq' cte i to be present in two impressions in order to
est ' fication.
fi

12.1.7 4% ic o n is supported by the theories of the random nature
indi terlstlcs probability modeling, and empirical data

,& gaine éugg ore than one hundred years of operational experience.

G@are;\éq%ﬁ as weight, type of

rub im&assmns depending on the level
individual characteristics.

t quanti.ty and quality of detail may

oPE: D
After foo&v‘?;and tire impressions are documented and collected in the field,
analysts use a combination of visual inspection, documentation, photography,
test impression preparation, and other procedures to compare the known exemplar
to the questioned impression to reach a decision about the source of the
questioned impression. Impressions from one crime scene or area of a crime
scene may be compared to impressions in another crime scene or area of the same
crime scene to determine if they have a common origin.

EQUIPMENT AND MATERIALS
Magnifiers

Dividers

Finely divided rulers and scales
Stereomicroscope
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Digital and/or 35mm cameras
Digital imaging system

12.4 PROCEDURE:
12.4.1 The case report is examined to determine if other testing is required on
any items of evidence prior to the impression comparison process. This
determination may also be made by discussion with other analysts and/or
the investigating officer.
12.4.2 The impression evidence is documented in the notes and is properly
labeled with the unique case identifier and initials of the éyst if
possible. Photographic documentation may also be d%(e,
12.4.3 If casts are included, they are cleaned, either by ha@ in the cleaning
tank if necessary.
12.4.4 The footwear or tire impression is assessed to g;eﬂérmine suitability for
comparison. ‘\
12.4.4.1 The analyst should determine j mpressmp\@tams
sufficient detail to proceed theﬂn par.

12.4.4.2 If “no”, the notes shou ct t&& f&smn was not
suitable for compariso&

12.4.4.3 If “yes”, the analy ®0nt|mL'S '\\

12.4.4.4 At any stage of roc %‘sbbn is reached when the
impression co edé n disagreement or contain an

unexplain dis
12.4.45 Inco f i rom the absence of sufficient details
to effect a conclusion of

lusion, although class characteristics may
com{@ IeO

12.45 Cs@ens c of Footwear and Tires
|s different, document, discontinue this process and
cordlngly This is an exclusion.

@ 12.4. 5 de5|gn is similar and there is sufficient detail, continue
% with the process.
@,

\OQ 142972 Si : ical si
Q 1.4%72 Size and Sha_pe. The_ analys_t compares the p_hy5|cal size and
shape of the impression design with the test impressions and/or
shoes and tires.
12.4.5.2.1 Tire Noise Treatment Analysis
12.4.5.2.1.1 Noise treatment analysis can help determine if
the suspect tire is consistent in size and design with
the crime scene impression, if the impression has
sufficient size and detail for this process.
12.4.5.2.1.2 Noise treatment analysis can define the
location(s) on the circumference of the suspect tire
that could have made the crime scene impression
and once the location(s) is determined, the
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examination for general wear and individual
characteristics can proceed.

12.4.5.2.1.3 The process utilizes a high quality crime scene
impression photograph (or cast) and a full
circumference transparent tire test impression, or a
crime scene impression transparency and a full
circumference tire test impression on poster board
or paper. In circumstances where a transparency
can't be made, noise treatment can be determined by
comparing the test impression to t@anufacturer's
mold drawings.

12.4.5.2.1.4 Any wear bars that are&&\ble in the
impression are marked. bars are marked on

the tire test impression es on the markings on
the sidewall and the \ ent mark and segment
number on the t

12.45.2.1.5 The tra '\ong the item
until the eateé f&e This area is

marked.
12.4.5.2.1.5 e thedocati n'(s)\has been found, the
p . If noise treatment doesn’t
c & avai

Q réggﬁ a ilable, repeat using the
ast @ograph is available, consider
\@ sca % ive and other issues that may
\(b e differences.
12. 4@ ph& size and shape are different, document,
O @|d C er scaling, perspective and other issues that
Q Count for differences. If the differences can’t be
é O plained, discontinue this process and report

? atcordingly. This is an exclusion.
Q 4. If the physical size and shape, to include noise
@ O treatment of tires, are similar and there is sufficient
Q % detail, continue with the process.
@,
/ :
\O 17,43 Wear Pattern: The analyst compares the wear pattern in the

Q impression with the test impressions and/or shoes and tires.

12.4.5.3.1 If the position and degree of general wear are different,
document, and evaluate possible wear changes between
the date of the crime (when impression was made) and
the date that the shoes or tires were recovered. If the
differences can’t be explained, discontinue this process
and report accordingly. This is an exclusion.

12.4.5.3.2 If the position and degree of general wear are similar
and there is sufficient detail, continue with the process.
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12.4.5.4 Randomly Acquired Characteristics: The analyst examines the
impression for the presence of individual characteristics.
12.4.5.4.1 Randomly Acquired characteristics can include
bubbles, tears and other flaws imparted during the
manufacturing process.
12.4.5.4.2 Randomly Acquired characteristics can include cuts,
nicks, tears, burns, feathering and chunk outs occurring
during use of the shoe or tire.
12.4.5.4.3 Randomly Acquired characteristics can include
additions to the outsole or tire tread s s rocks,
glass, wads of gum and thorns. -
12.4.5.4.4 These characteristics should be @hated according to
their position, size, shape, 0 ion, and clarity.
12.45.4.5 Tire impression casts (or phoids, 1f that is all that’s
available) are compared Qirectly to the known un-
mounted tires. The i ssion/tire ef@mpared for
randomly acquwe @ ract stlcs

12.4.5.4.6 When suffici |'§§Q haracteristics are
present in th uestl |m |on and correspond
with respeétive featu known shoe or tire, an
|dent|ho£'bn koc be effected. Evaluate,
d(ﬁ@nt a ﬁ] ordingly.
12.45.4.7 tov, i stances, not all randomly
u re‘& har, iStics will reproduce in every
\(bm refore, the absence of an individual
% cte IS not a basis for exclusion and does not

eclt@l entification.

12.4.6 Vs@can
s the confirmation of an analyst's conclusion by

uallfled analyst.
@ 12.4.6. ﬁﬁllfled analyst shall verify all footwear and tire impression
parisons.

12 he verifier will complete the Footwear and Tire Impression
Verification Worksheet and place it in the case file.

12 4.6.3 Analysts shall not verify any conclusions with which they are not
comfortable. Comfort level is a function of training and
experience.

12.4.6.4 Analysts are encouraged to work out differing conclusions
through collaboration. If the differing conclusion(s) cannot be
resolved, the ISP Quality Manual Section 15.9.4.3 “conflict
resolution” policy will be followed.
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125 DISTRIBUTION OF FOOTWEAR AND TIRES:
12.5.1 Background: Footwear and tires are produced, marketed, distributed and
sold in stores for the purpose of generating profits at various levels. This
information is tracked by various manufacturers, intermediaries and retail
stores and can be obtained by forensic laboratories to assist with criminal
cases.
12.5.1.1 Tire manufacturers can be contacted through Who Makes it and
Where Tire Directory printed yearly, and Who Retreads Tire

12.5.1.2 When contacting the manufacturer, the request should be
addressed to the public relations branch, sales tment or
engineering department. They may be able ply a
considerable amount of information regar@the shoe or tire in
question:

e If the manufacturer has an exclusie contract for the molds
producing the outsole or t|r d which is onIy sold with
one brand name on it (m several m W|th same
outsole under the bra Qﬁ}f theotd produces an
outsole or tire tr ch uted under several
brand names.

r ti q%n from that mold in the

e3|gn in the area of mterest

particular tire.
to be followed up with a formal letter on
y listing the request and general reasons for

s
12.5.1.3 estséall
terh@ tati
> companies will not require specific case

the
6 m but may require information about the severity of

O‘Qhe q@ for an “expedite” request.

126 gﬁl ROLS/S
6.1 Cont 0 not apply.

O 12.6.2 ination of footwear and tires by biological material is a possibility.
P r precautions should be taken such as gloves, lab coats and eye
protection.

12.6.3 Shoe and tires may contain inclusions such as sharp rocks and glass,
which cannot be removed prior to the comparison process. The analyst
should exercise caution to prevent cuts.

12.6.4 Mounted tires may present a lifting hazard. The analyst should seek
assistance with moving these, if necessary.

12.7 REFERENCES:

Bodziak, William J., Footwear Impression Evidence, Elsevier, New York, 1990,
pp 144-148.
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Nause, S/Sgt. Lawren, Forensic Tire Impression Identification, Canadian Police
Research Centre, 2001.

The Scientific Working Group on Shoeprint and Tire Tread Evidence Technology
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13

FOOTWEAR AND TIRE SEARCH

131

13.2

13.3

13.4

The footwear and tire impression analysts may be asked to provide information
about the type of shoe or tire that left the impression at a crime scene in cases
where a suspect hasn’t been identified yet. Generally, the analyst will work with
a high quality photograph and/or cast of an impression that shows the finer design
details. A complete shoe impression from heel to toe and a complete tire
impression at least 12" long showing the design from inner to outer edge will
make this task easier.

9

Shoe searches may be accomplished by: @
e Using a commercially available shoe database soft\(a)} program,
e Hand searching in stores,
¢ Contacting manufacturers,
¢ Internet searches of producer’s collectionf.o utsoles an%lanufacturer S
and producer’s images of outsoles.
¢ Sending a copy of the impression to.{%t @sus}t%the FBI Lab.
Tire searches may be accomplished by:
e Using a commercially avalla e da@&se ;\ re program such as

Tread Assistant. . y\
Hand searching the Tre g(@%ld available in the reference library.

Contacting local tire @res \@

Contacting manuf?ner
Sending a C(%k'@ 9} @another lab such as the FBI Lab.

SEARCH PROC@UR '
13.4.1 The o@w a photograph or a sketch of the impression

13.4.2 c&}aetu% evid Qﬂust not be taken from the lab to conduct the search.

13.4.3 ion is in the form of a cast, the analyst will have to do a
negati Ive conversion to find the outsole or tread design.

Based footwear impression design elements, the analyst may be
ableQ? ermine a category of shoe, such as hiking, work boot, cowboy
athletic shoe to narrow the search.

13.4.5 EXarnination of a tire impression can give the analyst the number of ribs
and grooves, whether there’s a center rib and its appearance, and
appearance of grooves, slots and sipes. This information will assist in the
search for a possible tire(s).

13.4.6 When the analyst finds potential candidates, they should be printed for re-
examination later.

13.4.7 The search candidates should account for all the design elements in the
impression. If a design element cannot be accounted for, a knock-off shoe
or manufacturer’s design change may be possible. The analyst should
consider contacting the manufacturer of the “close” candidate for
assistance.
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13.4.8 The analyst should be aware that new shoe or tire brands and models may
be produced with the same design after the search is finalized.

13.5 TIRE TRACK MEASUREMENT VEHICLE COMPUTER SEARCH:
13.5.1 When measurements of wheel base and/or vehicle track width have been
collected at the scene, the analyst can attempt to use resources such as the
internet, tire manufacturers, or other forensic laboratories to develop a
candidate list.
13.6 DOCUMENTATION AND REPORTING: )
13.6.1 The search results should be documented in the no (gfd copies of any
pictures of the shoes or tires should also be kept wi notes.
13.6.2 When a report is generated with the search r?s@ ), a disclaimer should
always be added that the list is not all-inclusie] unless the manufacturer
has indicated that the list is complete. N
13.6.3 Because of 13.4.8, a recommended st%“'& the searct}\ﬁmrt would be a
general disclaimer “As of g@ . * Q
© RV
@ 27N
N S, N\
A
RV N
> &
ST
@\(b L S
N\ @
© &L .0
> &0
%
O & '\Q/
RN
S
& Q?
NAENe
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14 CASE WORK DOCUMENTATION AND REPORT WRITING

14.1  Case work documentation and report writing will be according to ISPFS Quality
Manual, Section 5.10 Reporting the Results.

14.2  Documentation shall be to the extent that another qualified analyst would be able
to determine each examination activity conducted, their sequence, results of the
activities, and any conclusions reached.

14.2.1 As each development method is completed it is noted in sequence on the
EXAMINATION WORKSHEET and the evidence is vi%by examined
for the presence of comparable impression detail.

14.2.2 When comparable impression detail is observed, it t&\nd be preserved
prior to additional processing.
14.2.2.1 Comparable impression detail may b%mtographed upon initial

examination, as additional detail lops, after a specific
method, and/or prior to a subs nt method.
14.2.2.1.1 Impression pho phs/i ages r case
documentatjorrshall i , unique case
identifier, aalyst’ gg
14.2.2.2 Impressions devel via e;{h;\sessmg may be lifted in
shall include which impressions

8ssio 'ﬁ%
ion d e
, and the conclusions reached.

ed shall have an individualizing numeric

g
% heé\/st@q)te any impressions deemed to not be of
c§4 risop guali

INcontain the unique case
analyst's initials.

ocumentatlon may also include, at the analyst's
0 isciefien, the source of the impression and pattern if

@ @omable _ _
14.2.3. alysts shall document what the impressions were compared to
OQ Q) nd the results of those comparisons.
QL Oon iyi

4.2.3.4.2 The verifying analyst shall complete the Footwear and

Tire Impression Verification Worksheet.

14.2.3.4.3 Documentation of exclusions shall include, at a
minimum, which impression(s) was excluded and the
known shoes or tires the impression was excluded to.

14.2.3.4.4 Documentation of inconclusive findings shall include
the reason(s) for the inconclusive finding. If the quality
of the test impression(s) is at fault, additional test
impressions should be made to improve the quality. If
quality test impressions cannot be produced because the
shoes or tires are severely damaged (for example, in a
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fire), this problem would be listed as a reason for the
inconclusive finding.

14.2.4 A reproduction suitable for comparison of both the compared impressions
and the known test impressions must be retained as part of the case record.
14.2.4.1 When the laboratory cannot ensure that the original impression or

test impressions used and relied upon in the examination, will be
maintained by the contributing agencies, the laboratory must
maintain an image of the actual data.
14.2.4.1.1 The analyst will produce shoe test impressions (except
exclusion prints/photographs) from fo ar submitted
by the agency. Footwear that can %e luded based on

outsole design differences does quire test
impressions.

14.2.4.1.2 Case documentation shall cg@ain copies of all
impressions submitted e customer. All
impressions deemed lue for co json shall be
preserved in phot @ hic Q%dlglt

14.2.4.1.3 Impression lifts duc iped in the laboratory

do not need t e copi ase file.
14.2.4.1.4 Case doc @entatlst a ain originals or machine
copies I k ressions used in the

ca son 0 t impressions submitted by the
xg{s%mer c@be copied prior to being
urpethMCo @\ ust be suitable for comparison.
P S

14.3  The report shall be Iea co c@as possible, convey the analytical findings
su

and conclusio d by scientific procedures.
14.3.1 Th z& aII V|ded into three sections: EVIDENCE
INATION, and CONCLUSION. The following
ﬁé ordlng guidelines categorized according to where
d a in the report. There may be situations that do not fit the
@ example . Unique wording for these situations will be developed as
the ne es.

Q\OQ 1@%. EVIDENCE DESCRIPTION:

Forensic Services Exhibit#, (Agency Exhibit #), a brief
description of the evidence with an explanation if any unique
identifiers were used to differentiate more than one item in the
exhibit.

14.3.1.2 EXAMINATION:
14.3.1.2.1 Use for enhancement and development of
impressions: Describe in general terms how the
item(s) were examined (physical and/or chemical
methods).
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4

\OQ

@

14.3.1.2.2 Use for retained evidence: Describe any impression
lifts or photographic evidence that was marked and
sealed for preservation and is being retained by ISP
Forensic Services.

14.3.1.2.3 Use for footwear or tire search and vehicle track
computer program: Describe what resources were
used to do the search for make and model information.

14.3.1.2.4 Use for comparison: Describe WhIC es and/or
tires were compared to which i |mpK

14.3.1.3 RANGE OF CONCLUSION (this ex%@%rdmg need not be

used):
14.3.1.3.1 Lacks sufficient detail*<{n the op|n|on of the
examiner, insuffici etail was p tin the
;bful comparison

%ﬁfﬁtiﬁe”iig%{?’ oo i a6}

14.3.1.3.2 Exclu3| Thl%@ g{%st degree of non-

asso ootwear and tire impression
natl nt differences were noted in

g co een characteristics in the

Q&]u stianed j sion and the known footwear or

@kn of the examiner, the particular known
‘Q or tire was not the source of and did not
(\ e impression.
6 ®)

& dications of non-association — In the opinion of the
&/ examiner, the questioned impression exhibit
dissimilarities when compared to the known footwear
% or tire; however, certain details or features were not
Q) sufficiently clear to permit an exclusion.

14.3.1.3.4 Limited association of class characteristics - Some
similar class characteristics were present; however,
there were significant limiting factors in the
questioned impression that did not permit a stronger
association between the questioned impression and
the known footwear or tire. These factors may
include but were not limited to insufficient detail, lack
of scale, improper position of scale, improper
photographic techniques, distortion or significant
lengths of time between the date of the occurrence
and when the footwear or tires were recovered that
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could account for a different degree of general wear.
No confirmable differences were observed that could
exclude the footwear or tire.

In the opinion of the examiner, factors (such as those
listed above) have limited the conclusion to a general
association of some class characteristics. Other
shoes/tires with the same class characteristics are
included in the population of possible sources of the
impression.

14.3.1.3.5 Association of class character The class
characteristics of both des; d physical size must
correspond between the qiestioned impression and
the known footwear or{Ina Correspondence of
general wear may e present

In the opin %} nown footwear or
tire is a possible squr uestroned impression

and thegsfore could 'p( duced the impression.

Othe\ twe th the same class
Q?l terl% are£¢uded as possible sources.

14.3. 1 re ociation - The questioned
\é{%}ssi known footwear or tire must
esgond-in the observable class characteristics of
, physical size, and general wear. For this
(5,0 (\ Rghee of association there must also exist: (1) wear
é O Qt{ , by virtue of its specific location, degree and
‘\ (\ rientation make it unusual and/or (2) one or more
\%O 0 \/ randomly acquired characteristics.
Q} %O In the opinion of the examiner, the characteristics
OQ Q) observed exhibit strong associations between the
Q\ O questioned impression and known footwear or tire;
however, the quality and/or quantity were insufficient
for an identification. Other footwear or tires with the
same class characteristics are included as possible
sources only if they display the same wear and/or

randomly acquired characteristics observed in the
questioned impression.

14.3.1.3.7 Identification — This is the highest degree of
association expressed by a footwear and tire
impression examiner. The questioned impression and
the known footwear or tire share agreement of class
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14.4

145

14.6

14.7

Q¥

and randomly acquired characteristics of sufficient
quality and quantity.

In the opinion of the examiner, the particular known
footwear or tire was the source of, and made, the
questioned impression and another tire or item of
footwear being the source of the impression is
considered negligible.

14.3.1.3.8 Footwear and tire search results, (@gﬁe by ISP
Forensic Services.
<‘o"’

The case file should contain the following |te enerated

Report

Examination documentation packet (no e{&oples/forms digital
imaging reports, photographs, test imp S|on

Administrative documentation (co @of subql |(3\'fQ\ms communication logs,

agency reports, etc.). N\
O\ 6\ '\
The verifying analyst sha o &?{ and administrative review on the
u

case. Intheeventt att navailable, another approved
analyst may perfor eV|

Report wrltln ase@um n will be modified with the implementation
of a Labor a? nforﬁ« agement System (LIMS). Report writing and
case doc ati @ ISPFS procedures.

RE iQNG@Q Q/

Q}e Smennﬁe@.@mg Group on Shoeprint and Tire Tread Evidence Technology

(SWGTRE SWGTREAD documents are officially published in the Journal
of Forens{c )dentification, 766/55(6), 2005.
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Appendix A
Footwear and Tire Impression Instrument Maintenance

Manufacturer's instrument manuals

ALS
For ALS maintenance see method 8.1.

Balances
Footwear and tire impression analysts will use the balances located in the drug ollowing the
Controlled Substances Discipline "Balance Calibration Verification Analytu‘\ ethod".

CAE Fuming Chambers Q)
Maintenance shall consist of cleaning the tanks as needed. %

Cameras

General maintenance consists of wiping camera bodies w @gﬂ cl%h bl '}tg off lenses and
mirrors to remove dust or dirt, and then cleaning with QY?C leaner.

If a camera malfunctions, it will be taken out of servic nt|I ired. The camera shall
be tagged indicating that it is out of service. Malnt@@nce vice ets\ ill be recorded in the

maintenance log. AN (\Q N
QO A\ &
ESDA \6 %
The bronze plate may become contami bé erpr r small quantities of toner during

use. The best method of cleaning te is€0rbrus orously with tissue paper. If the plate
becomes seriously contaminated o ﬁc he vacuum is impaired, the plate should
be replaced. Additional mai ces

cted as needed and all maintenance will be
recorded in the maintenang Q

Electrostatic Dust Pgsil
Recharge the batterg pgr@mately every two months or as needed. Maintenance

shall be conduc needed a aintenance will be recorded in the maintenance log.

Eyewashﬁd showers
Eyew ction shaII u@ ecked monthly and documented on the Chemistry Section QC
worksheet. The showers are also checked annually by building maintenance.

Fume Hoods

All hoods are equipped with continuous flow monitoring devices. Capture velocity at the open
face of the commercially purchased hoods is at least 100 feet/minute. Capture velocity at the
open face of the sink hoods ranges between 75-100 feet/minute.

If a hood fails a monthly check, the check will be repeated. If the hood still fails, it will be taken
out of service until it can be repaired. The hood shall be tagged indicating that it is out of
service.
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General maintenance consists of cleaning. Filters are changed regularly by building maintenance
staff. Additional maintenance shall be conducted as needed and will be recorded in the
maintenance log.

Fume hoods are certified yearly by an outside source.

Magnifying Glasses
Magnifying glasses should be cleaned regularly with a high quality lens cleaner and soft cloth.
No caustic chemicals should be applied to the lens.

Microscopes Q@
All microscopes have year servicing performed by an outside source. »\(_,
Powder Station Exhaust Vents é

Filters are washed periodically and replaced annually by the buildin %intenance staff.
Additional maintenance is performed as needed. Maintenance, seéite calls, etc. will be
recorded in the maintenance log.

\ N
<&
QC)K oQ\\ \q/Q
2% O W
N S, N\
Q° 6\(\%«
x<Q \&@Q/
%\(b @6 0
SR e
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