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BACKGROUND/SCOPE

1.1

1.2

1.3

1.4

1.5

1.6

%

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 tite 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 impression,

It is a discipline based on the comparison of outsole or tread d@%n, size, wear
patterns and individual characteristics between an unknow&@) questioned
impression and a known shoe or tire. 6\

Footwear evidence may provide the type, make, d@nption and approximate size
of a shoe, as well as the number of suspects, s ce of events, and points of
entry and exit. Tire track evidence may prov@& make, and approximate size

of atire. It may also indicate the type 0 cle

Footwear and tires may have 1nd1v1$ chaac e1 roduced as part of the
manufacturing process. They al co develop individual
characteristics with use. \Q) \5

analysts and comparis
1.6.1 These
use ing

1.6.2 Th t%@?s

1.6.370 he mdmd

This Analytical Metho es % cal procedures for processing the
majority of ev1dence n\) ootwear and tire track impression
5 1b§ procedmes and techniques that are routinely

o, Of evidence.
ol be expected to address each and every situation or

Q@ methods Wth will best suit the requirements of the evidence submitted in
KO

a specific case; therefore, the procedures are designed to accommodate the
majority of evidence encountered,
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GENERAL REFERENCES

ASCLD/LAB - International, March 2006, Supplemental Requirements for the
Accreditation of Forensic Science Testing and Calibration Laboratories.

International Laboratory Accreditation Cooperation (ILAC), Guide 2 - Traceability of
Measurements of Measurement Results, 2002.

International Organization of Standardization (ISO)/International Electrochemical
Commission (IEC), ISO/IEC17025 - General requirements for the competence of testing
and calibration laboratories, 2005 (ISO/IEC 17025:2005(E). %)

N
The Scientific Working Group on Shoeprint and Tire Tread Evid@*e Technology
(SWGTREAD) - SWGTREAD documents are officially pub@i in the Journal of
Forensic Identification, 766/55(6), 2005, \0

Idaho State Police Forensic Services — Quality Man@f}SO C 17025:2005 Compliant.

(<O
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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,

®6
Alternate Light Source

Ultraviolet light source which may have variable wavelengths, used to v1suahz¢$otwear or tire track
impressions. %Q

Ambient Light

The available or existing light that surrounds the object being phot@ed

Attenuated Light
Supplemental light that is added when photographing lurm% enh 1 e NThe light is sufficient to
allow for the exposure of the object being photographeb@ﬁ no ificantly interfere with the

photography of luminol, @

Analysis
The methodical examination of footwear ary%@:t pr@ons separation info parts so as to
determine the nature of the whole. \@

Aspect Ratio &

A numerical term that express b cen the cross-section height and the cross-section
width of a tire, An aspect 1@\\ Q@n e tire is approximately 75% as high as it is wide.
Balance ﬁ

Equal weight distm%ﬁ around the

Band Ply OQ

The first plQnslde the tire.

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 corhpany name, which appears on the sidewall, not necessarily the name of the company that
manufactured if.

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

Tilt of front wheel; inward tilt at the top of the wheels is negative camber (excessi ear on outer tire
tread shoulder edge) and inward tilt at the bottom of the wheels is positive cam}{c‘ Xcessive wear on
inner tire tread shoulder edge). %Q

Casing O
The whole tire. \

(\
Cast \Q *

The result of the filling of a three-dimensional impression @h an ;@e‘mateual

Casting
The filling of a three-dimensional impression wQ@terl @1 and retains the characteristics,
which were left in that impression.

Casting Material C@
Dental stone, sulfur, or other suitable ria &3{ I yused for and generally accepted to accurately

reproduce impressions. Q f
L & NS
Checking O

Minute cracking in the swé&e o%ﬁ\ubb Qsed by aging and oxidation.

Circumferential ﬁ(
Cracks in the tir ing paraliel to the beads, usually consists of cracks in the circumferential tread
grooves. KO

Class Characteristics
Manufactured 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
Ilumination 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.

Cracking Tread or Groove
Splitting in grooves caused by excessive strain,

Cross-Section Size
External sidewall-to-sidewall measurement of inflated tire exclusive of elevations due to raised lettering
or protector bands.

Crown @6

-

Section between shouiders of the tire, A\O
\

Deformable Impression

An impression that causes the surface to deform, either permanently or @lpmauly Permanent
deformable i 1mplessmns would include those impressions in sand, sox@nd snow whereas temporarily
deformed impressions would include those on skin or carpet. QQ

Dental Stone OQ
A gypsum product, similar to plaster of paris, but with dx@ient K r@e to the manufacturing

process. @
Design Q 0
The manufactured pattern of a shoe outsole Or\, e t6é® O

Discrepancy/Dissimilarity

A difference in two impressions d s@ f the impressions (exclusion).

Distortion 6

Variances in the reproducﬁésof $i0 sed by pressure, movement, force, contact surface, etc,
Distortion is not a discrg%a cy and.is no@)asm for exclusion.

DOT Number 3 %)
Department 0% sportatlon serial number assigned to every tire sold in the United States which gives
informatio rding the manufaciurer of the tire, tire size, and date of manufacture of the tire.

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)
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An instrument that utilizes electrostatic charges as a means of transferring dry origin impressions from a
surface to a film,

Element

Unique and separate tire tread design areas distinguished by grooves, slots and sipes, that are the actual
surface contact portion of the tread design. Also known as tread blocks. May also refer to design
characteristics on footwear outsoles.

Elimination Prints

Exemplars of footwear or tires belonging to persons known to have had access to the item or area
examined for impressions, S

<
Enhancement _S)
Rendering an impression clearer or more visible through physical, electronic, @é‘ographic or chemical

means. %

Erroncous Identification . O
The incorrect determination that two footwear or tire track ;mpressQ% ogmated from the same source,

Evaluation Qm ,%

The determination of the significance, value, or clarity o pregubn b@a eful observation and study.
C)

Examination Quality Photographs \ @

High quality photographs taken with a scale for mt @S’ ta)bmpanson of footwear and tire
impressions with known footwear and tires. \Q

Exclusion
The determination that two 1mpressm® 1d n@ %ﬁom the same
source (non-identification), Q/

Feather Edge O(\ O\/
Sharp knife-like featheringalon g\ed @ne tread rib or blocks, due to scrubbing action of
misaligned wheels.

vt %

Feathering or &mllamach Pattern

A wear patt is the result of frictional abrasive forces which have crossed the shoe sole
perpendiculaf 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 enhancement.

Gelatin Lifter
Gelatin laid on a pliable backing that can be used to lift impressions.

Gouging
Chisel-like action of rocks or stubble on tires,
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Grooves
Furrows that separate ribs and run around the tire cncumfel ence, enhancing tread performance.

Heat Breaks
Failure of fabric due to excessive heat generation in tires,

Identification

The positive association of an impression as having been made by a single shoe or tire to the exclusion of
all others, The determination that the corresponding areas of the impressions originated from the same
source to the exclusion of all others. S

Identifying Characteristic or Individual Characteristic O®
A particular characteristic resulting from something randomly added or remov Kd*rom a surface (shoe
sole or tire tread) that contributes to making that surface unique. A partic ature individual to a

specific shoe or tire that resulted from a random occurrence. Examples 6 d include cuts, burns and
scratches.
Impression @
The product of direct physical contact of an item resulting | ansﬁ(ﬁd ;ﬁennon of characteristics of
that item, %
C)
Inconclusive \ @
The inability to either individualize or exclude an% 0 163@ etail.

Individual Characteristic \Q
A particular feature individual to a spe@s o&@ Q/Qesulted from a random occurrence.

Intermediate Rib 0 \\'O é

A rib located between the cerq@d

Knock-off \>
Acopyofa popular of foot eao

Known Print twear or Tire)/Exemplaxr/Test Impression

A recordingef the outsole or tread pattern with black ink, electronic imaging, photography, or other
medium on@contrasting background. An object of known origin that is compared to a questioned
impression.

Lift
An adhesive or other medium on which recovered impression detail is preserved.

Lug
Lateral blocks or discontinuous rows of tread rubber usually located on the outer edges of the tread
design,

Manufacturer
The company that made the shoe or tire.
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Matrix
The substance that is deposited by the footwear or tire.

Misalignment
Maladjustment of one or more parts of steering mechanism of vehicle causing unsatisfactory operation
and tire wear,

Missed Identification
The failure to make an identification (individualization) when, in fact, both i 1mpres51ons are from the same
source.

Mold o
The cavity in which shoes or tires are made that contains the design for the outsil@r tread.

\
Mold Characteristics
Variations in the design pattern of an individual mold that is tlansferred@ shoes outsoles or tires made
in that mold.,

Non-Porous \@Q Qﬁ
Non-absorbent. Q &
X

Non-Skid Depth © >
Depth of the tire tread design providing skid prott*x:@}that (Qne @ rom the top of the ribs to the
base of the grooves. 6

(\
Oblique Light N O
Tllumination from a light source that i IS »KK 0 1@6;106 or even parallel, to the surface of the
item. (also known as side lighting) O

S
Patterns Q/

The designation of footwea a 2@n sion designs as well as outsoles and tire treads into basic
categories of general s &

Photo Log Qﬁ
A written recol%@p otographs taken at the crime scene.

Pitch Squnce
The elements on the tire tread that are varied to reduce the noise of the tire and improve tire performance
under the rated conditions. (Also known as noise treatment)

Plies
Cords are fabricated in a parallel fashion into several multifilament layers or plics.

Polarized Lighting
Lighting consisting of light rays with a single propagation direction and a single vibration direction,
Polarized light is produced by the use of a polarizing filter.

Porous
Absorbent, a material or surface having pores.
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Physwal Size and Shape
The size, shape, spacing, and relative positions of the outsole design and tread elements (not the same as
the manufacturer’s shoe or tire size).

Preserved
Casting, photography, lifting, or other method used to capture latent impressions for further examination,

Profile

Shoulder to shoulder arc of tire tread cross-section.

Qualified Analyst ®6
An individual who has completed the internal training program, passed compettﬂc&}esting, and been

approved to perform case work. Q
&
Questioned Impression
An impression made by a shoe or tire whose origin is unknown, (Al@mown as an unknown
impression),

Random Characteristic {ﬁ /%
A characteristic in which the size, shape, and/or posmon %@s epends, to some degree, on
chance,

Reagent QO {Q \>®

Substance used in a chemical reaction to dets@xam@mé), or produce other substances.

Recapping (O\(b b Q

A process known as “top capping @hich {@ber;&& applied to the tire tread surface,
\/

Relative Position

Proximity of chatacteustws‘tg&a%e@é %

Retreading Q)
Renewmg the tre a tne by buffing the old surface and applying a new tread. It differs from
recapping in th rubber is applied to both the tread surface and shoulder area of the tire,

Ribs
Sections of tread rubber that run in rows circumferentially around the tire. The number of ribs across the
width of the tread is often used when describing the tread design.

Rim
The metal support for the tire or tire and tube assembly on the wheel.

Sequential Processing
Use of a series of development methods in a specific order to maximize development of impression detail.

Shoulder
The outer edges of the tire connecting with the sidewall, may be molded round or square.
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Sidewalls
The side of the tire between the rim and the tread. Sidewalls may be white or black and have information
molded on them in the form of raised letters and numbers and other markings.

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.

Slots

Narrow grooves (lateral slots or cross-grooves) that run in a lateral or diagonal direc@%across the tread,
usually from one circumferential groove to another. A\C)

N
Spot Repair %Q

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

Stock Solution
Concentrated solution diluted to prepare a working solution Qﬁ
O A

Stone Drilling
A condition in which a stone has penetrated the treakl\@% ire, caused by failure of tires to

I Or
gject stones picked up by the grooves. Q 0@
Stud

A hard metal or plastic rivet inserted into g\@\ed \m@@n pose of improving winter traction.

<
Stud Pattern Q O\\
Pattern of holes in the tread desig;thlch @stla@/ lly placed to hold small metal studs added to the

tread area to improve tractic;r\v\ QO O\/
Substrate @) 0(\ g%

Surface upon which z@é}pressmn 18 ted.

Textured Sldf@
A tire s1de h has been cured into a web-like pattern to decrease weather cracking.

Three-Dlmensmnal Impression
An impression with the dimensions of length, width and depth,

Tie-Bars
Small connecting bars of rubber recessed in the grooves and sipes to add support to the elements, lugs and
ribs which comprise the tread design.

Tire Balancing
Adding external weights to compensate for unequal distribution of tire weight.

Tire Growth
Slight increase in tire size over time due to inflation pressure and operating circumstances,
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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,

Traction @6
The grip or friction, pull or bite between the tire and the ground. ‘\O

~\
Tread K

The portion of the tire that covers the plies and belts from shoulder to sla%el and makes contact with

the surface.

Tread Wear Indicator \@

Raised rubber ridges in the grooves that run laterally acros e re @h@ used to signal when the
useful life of the non-skid depth has expired. (Also knoWé wea %

O
Two-Dimensional Impression \ @
An impression which for all practical purposes thnly @9 s of length and width.

Vehicle Track Width

Distance between the center points of t c@ v@cle side to the other (i.e. from the center
point of the passenger side front tire @he ce )%.3 the driver side front tire). On a dual axle
vehicle, this is the distance fromt nterRe nts% en the dual tires on one vehicle side to the other,

Vehicle Turning Diame C)O O\/
The diameter of the small@ irgl @e by the outer edge of the outer most front tire in a turn.

Vehicle Wheel B \S

Distance betwea@e front and rear axles of a vehicle,

Verificatisa
Confirmation of an analyst's conclusion by another qualified analyst,

Wear
Erosion of the shoe outsole or tire tread due to friction and abrasive forces with the ground.

Wear Characteristics
Changes in the surface of the shoe outsole or tire iread that are observable in the impression and/or the
known shoe or tire and that reflect the erosion of the surface of the outsole or tread.

Wear Pattern
The position of wear on the shoe or tire.
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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. S
<
R\
)
o)
(\é\o
@ N
\
<O
O
’\\0® e &
&
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RESPONSIBILITIES

4.1

4.2

43

4.4

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

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

Individual analysts are responsible for adherence to established analytical
methods, safety guidelines, and laboratory polices and procedl.éﬁa

Footwear and Tire Impression analyst duties include, but,e&: not limited to:

44,1 Development of impressions;
4.4.2 Documentation of visible or developed imp g'?ons,
4.43 Obtaining known test impressions from ear and tires;

4,44 Analysis and comparison of impressi
4.4.5 Verification of compared impressi

4.4.6 Issuing reports of exammatlon i t1

4.4.7 Performing technical and adn@istla 1eviews,

4.4.8 Responding to crime sce ent h they are trained;
44,9 Satisfactorily comple?@n y tests;

4,410 Presenting expert te on

FOOTWEAR AND TIRE TRACK ANALYTICAL METHOD
Issuing Authority: Quality Manager, Issued 97/2/2007 Rev. 6
Page 16 of 107




5 EVIDENCE HANDLING PROCEDURES

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

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

5.4  Footwear and tire impression evidence will be stored at room temperature before
and after the examination process unless there are special circux@tances.
<
54  Casts and other items should be photographed for file doc tation, unless a
better method of documentation can be utilized. %)

5.5  Footwear and tire impression processing has the\ﬁotentlal to irreparably damage
items of evidence,
5.5.1 If an item is suspected to have gle Que onetary or sentimental), the
analyst should contact the sub ‘Gie&(explam potential damage
and gain verbal approval pI‘lOI‘ rocéssing

5.6 RETAINED EVIDENCE O Q
5,6.1 Impression evidence gener ate@§ t
EDL lifts, EDD i S, p a

%sts in the laboratory such as
emical enhancements, and tire test
impressions sh ‘be do r the case records by photography or
other method, en§ i ntifier related to the original evidence
item, an rne éh itting agency with the original item,
56.2 Labg tire photographs/digital images which cannot
111 \se‘aled in an envelope, logged in as retained
é& lre Retained Evidence), and stored in the vault.
Q mpressmn evidence is considered both evidence and
exa tion documentation.

5.6.2.2 Retained evidence shall not be released, but will be copied at the
request of the submitting agency's, prosecutor's representative, or

O
QK court order,
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GENERAL FOOTWEAR AND TIRE IMPRESSION PROCESSING

6.1

6.2

6.3

%

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.
Impression evidence is also processed with regards to what the impression matrix
may consist of,
9
For the purpose of this manual, footwear and tire 1mpressmnq&hods are divided
into three categories; light based methods, physical meth@ and chemical
methods. %)
6.3.1 LIGHT BASED METHODS %
6.3.1.1 Impressions may be Visualized thi the use of various angles
and wavelengths of light.
6.3.1.2 Visualization of impressio s\@ﬁou@}he use of forensic lighting
methods is non-destructi &attempted prior to other
processing methods. Q@ X
632 PHYSICAL METHODS O~ @&
6.3.2.1 The deveiomel(&‘im sio ough the use of physical
methods doeg 16t in ical reaction between the
impressio
6.3.2.2 Physi \%ﬂ ass dusting and other discoloration
met oft n the adhesive quality of certain
ngm 8\ *fv
6.3.2, 6@6 n test impressions from shoes or tires shall be
ton sical method for the purposes of this manual.
6.3.3 oéxwg?&t ODS
\ 3.3.1 &opment of footwear and tire track impressions through
%) the use’of chemical methods occurs because of a chemical reaction
OQ between the impression residue components and the reagent.
< 6.3.3.2 Reagents shall be tested after they are prepared and prior to use. If

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.

6.3.3.3 Traditional film development shall be considered a chemical
method for the purposes of this manual.
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7 QUICK REFERENCE SEQUENTIAL PROCESSING GUIDE

7.1

7.2

GENERAL EVIDENCE:

7.1.1 POROUS:

Visual: White light/Alternate Light Source (ALS)

Iodine Fuming

Visual: White light

7,8 Benzoflavone

Visual: White light

8-Hydroxyquinoline

Visual: Ultraviolet light 254nm-365nm @6

Ammonium Thiocyanate ‘\O

. Visual: White light Q

10 Physical Developer %Q
O

L RN P WP -

11. Visual: White light \

7.1.2  NON-POROUS: QQ K\
1. Visual: White light O\ Q
2. Cyanoacrylate Fuming C)O &
3. Visual: White light/ALS @ \ é

4. Powders; Non- lummes
5. Visual: White hght/Q \Q \>®
BLOOD EVIDENCE: \Q O

7.2.1 POROUS:
1. Visual: Whi hgw
2. Amldo\ﬂ}ack kg co

3. Vi \@bﬂlh@ ig
722 N @J%%
\ Visual ight

@ 2. Amido Bla , Leucocrystal Violet or Leucomalachite Green
3. Visual: Whlte light

1 Violet, or Leucomalachite Green

7. 3Q GLASS:

7.4

1. Visual: White light
Electrostatic Dust Lift (EDL)
Cyanoacrylate Fuming
Visual; White light

Powders: Non-luminescent
Visual: White light

S o

PAPER/ CARDBOARD:
1. Visual: White light
2. EDL

3. Iodine fuming
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7.5

7.6

7.7

‘3

Visual: White light
7,8-Benzoflavone

Visual: White light
8-Hydroxyquinoline

Visual: Ultraviolet 254nm-365nm
. Ammonium Thiocyanate

10 Visual: White light

11. Physical Develop

12, Visual: White light

oo YA

HUMAN SKIN: @9
7.5.1 Living

1. Visual with white light, ultraviolet and infrarc%(l‘é\,ht
7.5.2 Deceased %

1, Visual with white light, ultraviolet an@&i‘ared light

2. Electrostatic dust lift (EDL) *
METAL: <<O Q

Visual: White light é
EDL @Q/
Visual: White light Q O 0

Cyanoacrylate fuming
Visual: White light \(\
Powders: Non-lu Q
Visual: White l@t

\ '\
WETSURF \QOQ <

7.7.1 WI)% O\/
\ﬁ Dry to ro perature

@K 3. Visual: White light
Q 4, Physical developer

A e

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) ate 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 deposit is excited with
a particular wavelength of light, the deposit absorbs th&ht and re-emits
it at a different wavelength. The short-lived light s@g re-emitted is
termed fluorescence. The ALS can also be used 1§ detect the presence of
certain body fluids such as semen and saliva. e are several alternate
light sources available to analysts that ade%ljltely meet the needs
described in this manual.

(\
SCOPE: OKQ’ Qﬁ
8.1.2.1 The ALS is used to attemipt to@
i 8

impression and th st 1
8.1.2.2 Fluorescence m cur ) rally occurring substance
within the i si Sld e\ifself (inherent luminescence), may

he transf 9\0 to\b oe 1 ire via contamination and re-

rast between an

depos ically induced in impression residue
wit own to exhibit fluorescent properties.
F]@resc bstrate may also occur.
8.1.3 EQLKI&EN’&E@&/[ERIALS
nat;
ere
’l\
REAGENTS
Not applicable

©

8.1.5 PROCEDURE:

8.1.5.1 Turn the power switch on. The fan will begin to operate, Make
sure the fan comes to full operating speed. You should be able to
hear the fan come up to speed in a few seconds.

8.1.5.2 Turn on the lamp switch, The lamp should turn on in a few
seconds, On some models, a ticking sound prior to the lamp
engaging is normal.

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
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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. After feeling the body of the unit
- and the exhaust to determine that the unit is cool, the power switch
may be turned off.

8.1.6 ADDITIONAL INFORMATION:
8.1.6.1 The Omniprint 1000(A) is a monochromatic light source that has a
range of 450-570 nm with one port of white li en using the
fiber optic cable, do not use the white hgh % ion at full power
for more than thirty seconds, as this will d@mage the cable. The

operator may unscrew the lens from t le and attach the lens
directly to the unit, allowing hands-fre€ operation.

8.1.6.2 Allow the unit to run for longer pegtods of time instead of turning
the unit off and on for short . Repeatedly turning the unit

left on for a minimum ofden-fiffe

8.1.6.3 Maintenance shall ¢ &?ﬁt of\'e ni exter101 of the ALS with

off and on will shorten tﬁa of' t

a soft cloth damp ¢rgent solution and using a
cotton swab leaner to clean the optical
filters, Bu u% as needed.
8.1.641fan A ns é’lﬂ be taken out of service until it can
be re 11 be tagged indicating that it is out of
i ésewlce, etc. will be recorded in the

seryige
\ﬁhten %
8.1. &% ca aia equned of these units,

8, 5&@ T E% rer's operator manuals for this equipment shall be
p@ using the equipment.

{6
CONTROLS
\O Not applicable
Q 8.1.8 SAFETY:

8.1.8.1 As with other electrical appliances, guard against electrical shock.
This can be accomplished by ensuring that all connections are
proper and that no loose, damaged, or frayed wires exist. Make
sure the ALS is unplugged before attempting any maintenance and
do not use outdoors if wet conditions exist.

8.1.8.2 The eyes are generally more vulnerable than the skin, and
appropriate eye protection must be used to protect them.
Permanent eye damage can occur from reflected, refracted, or
direct illumination to the eye. Most of the light emitted by an ALS
is not absorbed, but is reflected and scattered off the surface being
examined. Extreme care should be taken around highly reflective
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surfaces. Never look directly into the light or allow beams to
P bounce off the surface into your eyes or the eyes of another person

in the vicinity. Filtered goggles or shields shall be utilized when
using 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: @9

Omnichrome Evidence Detection with Forenszcé@én Technology,
(1989).

Omniprint 1000A Operating Instruction@mnichrome
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9 PHYSICAL METHODS
9.1 IODINE FUMING

9.1.1 BACKGROUND:
Iodine fuming is one of the oldest impression methods cunently employcd
in the examination processes for the visualization of impressions, Iodine
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 because it does not
cause the destruction of minute details in the impressio,

O
9.1.2 SCOPE: O\

9.1.2.1 Iodine is non-destructive and can be L@én porous and non-
porous surfaces.

9.1.2.2 Use when attempting to develop @\paessmns that are thought to be
recently deposited and/or co d of fatty, oily, or organic
residues. lodine reacts to 1 y d?o ited impressions better
than old ones because t become less receptive to

this process with tim

9.1.2.3 Other methods m&gﬁl 1f@é Therefore, if iodine
fuming isto b ) i d prior to other development
processes, Q éﬂ ]\B

9.1.2.4 Iodine is gﬁ@ultg}b%r @C{s or dark surfaces,
9.1.3 EQUIPME@%N@A ALS

Fume h

Cha %aéﬁ &Q%sealable plastic bag
Iodt{) fu 1@

&1 as beaker or petri dish
*6 O

9 @ REAGENT:
KO Todine crystals

9.1.5 PROCEDURE 1 - CHAMBER METHOD:

9.1.5.1 In a fume hood, break open a glass ampoule of iodine crystals to
reveal the iodine crystals.

9.1.5.2 Place the crystals in an a11t1ght chamber (ex. sealable heavy plastic
bag, commercial fuming chamber, etc.).

9.1.5.3 Apply 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.
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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,
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. S

9.1.6 PROCEDURE 2 - GUN METHOD: \OQ’
9.1.6.1 Alternatively, the surface may be proces @y using a
commercially available fuming gun. ming “gun” consists of
a length of rubber tubing (that acts gs,a mouthpiece)} with a length
of plastic tubing (about 6”) attac . The plastic tubing contains
an ampoule of iodine crystals 01 and calcium chloride
crystals to absorb the moj s t10duced into the tube

when the apparatus is blogvn 1
9.1.6.2 This method shall b f01 @e hood or an area with
generous ventilati

9.1.6.3 The “gun” 1s ampoule open to reveal the

iodine c1y t (\@ppmézg‘le s hand around the tube. The
warmth a 1c§ent to cause the iodine to sublimate.
The éu mes is indicative of iodine vapors.
0.1.6.4 Wh@ p% d, the mouthpiece is blown into, and the
nto the substrate.
\( ol test is conducted prior to the evidence item.
5\ 9. &4 2 ressions, if developed, will turn a yellow-brown
? olor.
@ 9 1. @ The process needs to be carefully monitored so that
%) over-development does not occur.
OQ 9.1.6.5 Developed impressions are evaluated to determine their suitability
QK for comparison.
9.1.6.6 Visible impressions are photographed or documented as soon as
possible, and notes are taken.

9.1.7 ADDITIONAL INFORMATION:

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

9,1.7.2 It is suggested that the camera be set up prior to iodine processing.

9,1.7.3 lodine enhanced impressions that have faded, or are completely
gone, can sometimes be redeveloped by processing with iodine
fuming again, lodine reprocessing cannot be done if other methods
have been used or if too long of a time span has elapsed.

9,1.7.4 Shelf life of sealed iodine is indefinite.
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9.1.7.5 Todine crystals originating from glass ampoules shall be disposed
of in the hazardous waste containers located in the fume hoods.
Excess tubing shall be removed from the fuming guns (thrown
away) and the remainder (portion containing iodine) shall be
placed in the hazardous wastes containers located in the fume
hood.

9.1.7.6 A method of fixing iodine impressions is to apply soluble starch
spray or powder (shaking off the excess powder), and pass the
exhibit through steam. This method should not be used if further
processing is going o be done.

9.1.7.7 The iodine-enhanced impression may be furthe@cgua]ized by the
application of 7,8-benzoflavone dip or spra&\

9.1.8 CONTROLS: %Q
9.1.8.1 Testing of iodine crystals is performeg prior to each use.
0.1.8.2 This test involves the making o \11 based mark on a test surface

similar to the evidence belng %

0.1.8.3 The test is exposed to th me manner as the
questloned surface woul

9.1.8.4 When usmg the cha of the iodine cr ystals and
processing may b \&sndu me time. When using the
fuming gun, a g oceed with the processing of the
cvidence u t@a % ung positive results (development
of a yell he test mark) has been carried out on

the co t @méh
9.1.8.5 Tb&?ea $ @ e mtentlonally deposited mark shall serve

9198\1‘ 0 O\/

& t enous concern when using the iodine fuming method.
{\ Iodtrés toxic in any form, ALWAYS AVOID INHALING IODINE
Q FUMES AND NEVER BREATHE IN WHEN USING THE
R FUMING “GUN" APPARATUS!!

Q 9.1.9.2 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.

9.1.9.3 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.

9.1.9.4 Todine shall be purchased in disposable fuming guns or glass
ampoules. The ampoules shall stay sealed until use.

9.1.10 REFERENCES:
Cassidy, M.J., Footwear Identification, Lightening Powder Co., Inc.,
Salem, Oregon, 1980, page 53.
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Keedwell, E., et al, "Chemical Methods for Enhancement of Footwear
Marks", Metropolitan Police Forensic Services Lab, Report No. 73 (1988),
page 18.

&
S
& & o

FOOTWEAR AND TIRE TRACK ANALYTICAL METHOD
Issuing Authority: Quality Manager, Issued 07/2/2007 Rev. 6
Page 27 of 107




9.2

%

LIFTING METHODS

9.2.1

9.2.2

9.2.@QUIPM

%
@Q

9.2.4

BACKGROUND:

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. 1t 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 patticles of the
deposit causes the impression to be attracted to and lifted onto an
appropriate material. The electrostatic detection analyzer(ESDA) may be
useful for dusty impressions on cardboard or paper&éﬁuse of a similar
principle as the EDL. Indented impressions may.b¢lifted from paper and
cardboard by the ESDA because the cascade éf will adhere to slight
indentations in the surface of the item caus{Qg visible black impression

detail. %)
&
SCOPE: N Q
9.2.2.1 Lifting methods are ap g(a le(gﬁxpr ssions that have first been
developed utilizing m s s powders, SPR, and
prints deposited ine¥ co
9.2.2,2 Some lifting nigthods
blood, mud gp0 %&d {:)
9.2.2.3 Lifts are iffleXpensive, ¢ nd a quick method of preserving
devel impféssions for future comparison.
ng.« ¢ method of preserving impressions at a

4]

tive on impressions made with

9225 I;;lﬁsm
e scehe.
9‘2.3\bz fti a Qéthe most effective method of preserving a
S\ ictlapimpression.

o)
Bt@g?ND MATERIALS;

Exhaust vent or fume hood

Electrostatic Dust Lifting Device (EDL)
Electrostatic Detection Analyzer (ESDA)
Lifting 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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%

9.2.35

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 the same manner as
noted above.

9.2.4.5 Impression lifts shall be labeled with the fo&cﬁﬁmg information:
Unique case identifier;
Date and initials. %
Other useful information may inclhy e impression source
(description or source identifier mgmﬁcant information about
the orientation and/or posmoré{\ presswn on the object

through description and/gr gra ne should be able to
pinpoint the area and oriefitati ression on the object.

9.2.4.6 Lifts from multiple (diﬁf@rent ssions) shall be placed on
individual backln

CASTING COMP, \Rstone such as Mikrosil):

9.2.5.1 Ensure een prepared for lifting by removing

exces was used first.
9.2.5.2 Cas@g m & %{Gd either by hand or though the use of an

925\
o %ﬁ%rt

s applied to the impression-bearing surface ina
ecludes air pockets. It may be necessary to place the
rial to the side of the impression and then smooth it

@ acro@ e surface.

@Q

9.2.6

9.2.5.4 The casting material is left in place until solidified.

9.2.5.5 The cast is then is removed from the surface and attached to a
suitable backing. The appropriate documentation is noted as
detailed in 9.2.4.5.

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 fo
dry 24 to 48 hours before cleaning.

9.2.6.5 The cast may be cleaned in a cleaning solution of saturated
potassium sulfate (K2S04) 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.

9.2.7 ELECTROSTATIC DUST LIFTS: @6
9.2.7.1 Place the item (dust print up) to be tested on theground plate with
the ground clip connected or set the anten(axground next to the
area with the dust impression.
9.2.7.2 Cover the evidence area with a plgcej%ﬁhng film (metal-coated
side away from the possible impression).
9.2.7.3 With the Voltage Adjust Kno at "LOW™", touch the high

voltage probe to the surfac g film, turn on the power
for 5 to 15 seconds or u ' has been "pulled down"
to the surface, and 10 @Jt arhg' S with the roller. The
voltage may have

9.2.7.4 Turn off the p and&t d1ssnpate for several seconds.
Remove the l& surface and turn over away from
the evide ifted i 1mpressmn with obligue light.
9.2.7.5To prz?% ress1on tape the plece of lifting film into
fil & ine cardboatd box, impression side up, and

I to €C
9.2, &Z eﬁgﬂft is not permanently attached to the lifting film,

e damaged or destroyed. The dust lift should be
* g%d and any analysis should be done using the
pho h.
9 2.1.7 Dust%s are positives (see section 9,2.6,6 above) and are the
OQ reverse of the impression as viewed on the original item or area.
< Photographic 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.
0.2.7.8 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.

0O

%

9.2.8 ELECTROSTATIC DETECTION APPARATUS:
9.2.8.1 For dusty impressions, place the item to be tested on the ESDA
with the area with the suspected impression facing up.

FOOTWEAR AND TIRE TRACK ANALYTICAL METHOD
1ssuing Authority: Quality Manager, Issued 07/2/2007 Rev. &
Page 30 of 107



9.2.8.2 Pull the plastic film over the item and switch on the vacuum,

9,2.8.3 Turn on the Corona switch and sweep the corona wand over the
item. Remove the film and view. A successful lift should be
stored as in 9.2.7.5.

9.2.8.4 For indented impressions, place the item to be tested on the ESDA
and pull the plastic film over the item, Turn on the vacuum.

9.2.8.5 Turn on the Corona switch and sweep the corona over the item.

9.2.8.6 'Tilt the box and pour the Cascade developer over the item to
develop the impression, Continue until a suitable image is
obtained.

9.2.8.7 Turn off the vacuum and cut the piece of film O&Ehe item,
Remove the film and place on a white papeﬁ{&ékground to
examine. S

0.2.8.8 A successful lift may be preserved in ébgée protector,

9.2.8.9 If an impression is not developed i the first attempt, further

lifting attempts may not work. 6\
Q
@ ﬁ
0.2.9 ADDITIONAL INFORMATIO

9.2.9.1 Caution should be exerc d m u ral-purpose tapes (those
not developed for L1 im hey may cause migration
of some detail or g a&l other imperfections
making it ha1 au

9.2,9.2 Lifting sh @be after any necessary photography. The
analyst’gx6 @ ence will determine the use and/or
seque f 1\@ photographic processes.

9.2.9.3 Stoe)lifti nd casting compounds in a cool dry place.

9294 os 1&1@1ediums and casting compounds in the trash.

€> N%

9.2.10
ﬁ %re n@ phcable There are no known health hazards associated
1
@

ith the use fting mediums, casting compounds or ESDA toner or
Q Cascade Developer.
Q¥

9.2.10.1 Persons using toner powders or Cascade Developer should
monitor for allergic reactions (if any) to the powders.

9.2.10.2 Because the EDL uses high voltages, this device should not be
used by persons who have pace makers and it should not be
operated in wet conditions.

9.2.10.3 The corona unit on the ESDA must not be operated without the
earth connection between the instrument body and the corona
housing.

9.2.10.4 The EDL should not be used to lift dust impressions off living
persons.
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%

92.11

\§ hs

@Q

9,2.10.5 The lifting film or mylar should be isolated from metal
conducting surfaces to prevent extreme sparking, Use of plastic
batriets work well on metal surfaces.

REFERENCES:

Abbott, John R., Footwear Evidence, Charles C. Thomas, Springfield,
1964

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

1990.

O@
Cassidy, M.J., Footwear Identification, nghtemng\}owder Co., Inc.,
Salem, Oregon 1995 (revised). %

Electrostatic Dust Print Lifter Dir ectton@r Use, Kinderprint Co,, Inc

ESDA a new instrument for the de ented writing in
documents, Foster & Fr eeman v (n

ESDA — Applications of the Detectton of Indented
Writing In Document, ter % td., April 1986.
ESDA Operati {’(&9 uc&\s%@r & Freeman, (no date).

Hamm, Er; % &t& in the Dust of Time", Journal of Forensic
Identiﬁ 4, Jul/Aug 1993, pp357-361.

Hl e ran{,@) Footwear The Missed Evidence, Staggs
@la, California, 1999,

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,

Majamaa, Heikki and Hamm, Ernest D., "Using the ESDA to Detect Dust
Shoeprints on Paper", Journal of Forensic Identification, Vol. 41, No. 6,
Nov/Dec 1991, pp 421-425.
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93 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.

9
<
932 SCOPE: WO
9.3.2.1 Fingerprint powders are used to develop i V}sible detail, improve
contrast of visible detail, and to facili fting and preservation

of impression evidence from non—p\@us surfaces.
9.3.2.2 The type of powder that is selectg@his dependent upon:
9.3.2.2.1 Whether resultmg ess n will be photographed. If

S0, a powde sts with the surface is
often demrab

9.3.2.2.2 The natyr @ the ac processed Traditional
powd \a ective on non-textured
su ma netic powders are often most

Ctl and textured surfaces. The use of

ag 8 and wands should generally be
v@ strates that contain iron, Fluorescent

d to have limited use. They are useful on
red surfaces or surfaces with a light texture
esn't accept magnetic powder well.
plicator selected is dependent upon:

he size of area to be dusted. Larger brushes are
@ O ordinarily used for large areas and smaller brushes on
Q concentrated work or small partial impressions.
\O Fiberglass brushes are often used for both instances,
9.3.2.3.2 The type of powder to be used. Magnetic wands are
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 cyanoactylate esters 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:

FOOTWEAR AND TIRE TRACK ANALYTICAL METHOD
Issuing Authority: Quality Manager, Issued 07/2/2007 Rev. 8
Page 33 of 107




9.3.4

9.3.5

9.3.6

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 remove eXcess
powder.

9.3.4.3 Powder should generally be applied to the Sgl&ice in a smooth
circular motion with only the tips of the touching the surface
until optimal development is achieve

9.3.4.4 If too much powder has been appheé’ may be possible to remove
excess powder by tapping the o blowmg air over the surface,
or by brushing it out.

9.3.4.5 Developed impressions @&q a&f@ etermine their suitability
photo graphed or

for comparison. g)
9.3.5.6 Impressions deemedgﬁae @mked and may be

9.3.5.1 Magnet utilize a magnetic wand in their
apph
9352 The@and o the magnetic powder where the powder is
p@@ed y of the wand. The powder actually forms a
sh'that is then applied directly to the surface. The
ould not come in contact with the surface.

PROCEDURE 2 - @L\ %e @BERS.

9.3.5.4 The plunger located at the end of the brush is pulled to its fully
extended position to release the powder from the tip of the brush.

9.3.5.5 Excess 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.

Q)"o
9.3.7 ADDITIONAL INFORMATION: WO
9.3.7.1 Occasionally, impression quality may beﬁnced by repeated

powdering and lifting of the same are
9.3.7.2 An ample number of appropriate bryshes will help preclude cross-

contamination of powders and b 8.

9.3,7.3 When powder-processing evi ¢ that may be biologically
contaminated, every effo @ b to avoid cross
contamination by utilizixépre oysly ed brushes and powder,

Brushes and powder be %Qcar er use on contaminated
items, Magnetic S WQL e di cted.
9.3.7.4 Powders storec?x ¢ y plad¢-have an indefinite shelf life.
9.3.7.5 Dispose ofp\@' er; ﬁ‘és .
O, O

938 CONTROLS:C'O\Q %
Contro! impression % r@eded for powder processing, However,
when th doubbas suitability of a powder for processing a
parti surfaoe, t der should be tested on a similar surface if
avaﬁ(z%le. {&)si '

urface is not available, then the powder may be
‘§' d e the suspected surface, carefully avoiding the area that
ay contain {mipfessions.
6\
SAFETY:

Qﬁ 9.3.9.1 Safety 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 patticles.

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.I., 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 Methods for the
Enhancement of Footwear Marks”, MPFSL Report Noé?, Metropolitan
Police Forensic Science Laboratory, January, 1988

A
9.4  SMALL PARTICLE REAGENT %®
94,1 BACKGROUND: \O

Two types of small particle reagents ) a@favazlable for use,
traditional SPR that consists of a ens1 fine molybdenum disulfide
(MoS,) particles in a detergent ercially available white
SPR. These solutions work @e a l rint powder by adhering
to the fatty or oily port10 ‘Q?fh esidue resulting in a gray or

942

’l\

Q‘OQ

94.3

white colored impres

SCOPE:
9.4.2.1 SmaE %e @JSGCI to develop impressions from a
varx@y of s ding adhesives and non-porous items that

9.4 Q\Q?ﬁ ;f hould be chosen to conirast with the
e

used by dipping or spraying, Dipping is the preferred

met s spraymg is less sensitive, It is, however, difficult to
pzevent damage to 1mpless1ons located on the lower side of an
article in a dish and spraying is a valid alternative when processing
large items, vehicles, or responding to crime scenes.

9.4.2.4 Surfaces that nced 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 stirret/stirring bar

Spray bottles

Processing tray
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%

944

9.4.5

9.4.6

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 Mo$S; in the water (MoS; comes in @bottles).
5. Add three to four drops of Photo Flo 200 to the &@hon

PROCEDURE 1 - DIPPING METHOD: %)

9.4.5.1 Shake or stir the SPR thoroughly anel)pom the solution into a tray.

9.4,5.2 Add the item to be processed to th’g\solutlon The item should be
submerged.

0.4.5.3 Agitate the solution in ¢ mutes, remove the item
from the SPR and gentl mse ta ter

9.4.5.4 Allow the sutface to (1f 31 1

9.4.5.5 Developed i impre Siorfs 0 determine their suitability

for compaﬂso
9.4.5.6 Impressions x@% ue are marked and may be
photogr. or§ Bepending on the circumstances, the item

may dprior to lifting,

n often to keep the MoS; in suspension.

PROC @‘METHOD.
ace 0 a spray bottle and shake thoroughly The bottle
@é?e

£Q6 2$ R onto the item being examined. If the location of the
&

@Q

9.4.7

impts @ ns are known, spray the area above the impressions and
allow the SPR to flow over them. Otherwise, spray the area to be
examined starting at the top and working downwards.

9.4.6.3 Gently 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 of the evidence
until a control test bearing positive results (dev ent of a gray
colored mark with traditional SPR or a white.olored mark with
white SPR) has been carried out and docuiiented on the control
tests work sheet. 057

9.4.8.5 The area surrounding the mtentlona@ eposited mark shall serve
as a negative control.

Q(\
9.49 SAFETY: N\
There does not appear to be anﬂ tk@@seciated with small
patticle reagent, but the plo@ should ored to see if there are any
allergies. Lab coats, glovb§yand &s should be worn.
Q \Q) \)

9.4.10 REFERENCES:

Keedwell, E. @ket @ @13 R.J., “Chemical Methods for the
Enhancement ks”, MPFSL Report No., 73, Metropolitan
Police F‘%@l c@ oratory, January, 1988.

O O\/
Q H: Qd%%sslen R.E., Advances in Fingerprint Technology,
{\. Isevier, 19

KOQ Navarro, R.L., "Chemical Enhancement of Questioned Footwear
Impressions”, N.C. Bureau of Investigation, 1992, p 53.

%
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9.5 CREATING TEST IMPRESSIONS

0.5.1 BACKGROUND:
Test i 1mpre331ons (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 powdet/adheswe lift methods, The goal of the
process is to produce legible impressions that are suitable for comparison.

9.52 SCOPE: o

9.5.2.1 The footwear methods can be used on all fs‘).‘gsvear. If a shoe is
heavily damaged, Biofoam or a casting od may be used to
demonstrate what type of impressioné?%hoe would leave,

9.5.2.2 Tires should remain mounted on the'yehicle. Test impressions are
made by pushing or driving the@icle over the test impression
medium, [ %

9.5.2.3 The spare tire should no @veﬂ when doing tire test
impressions if there is a&ndio@"gﬁgg« could have been on the

vehicle at the time o

0.5.2.4 Additional test i ssw ecessaly when the unknown
impression sh design elements from the way it
was made

9.5.3 EQUIPMEN@N@&/&S
Black printen’s i
Inkp %»
Ko m @1 $

ﬁlﬁw&oe s‘%
s\ﬂ/aselme or{othér grease such as WD40
Q Sand box
KO Dental stone

Fiberglass brush
Adhesive lifters
Butcher paper
Poster board (44"x28", may be cut in half lengthwise)
Biofoam
Silicone spray
Camera, 35mm or digital

%

0.54 REAGENTS:
None required

9.5.5 PROCEDURE - FOOTWEAR
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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 impression”, unique

identifier, initials or signature, date, and which @%e is represented.

9.5.5.2.4 Repeat the method with the other

0.5.5.2.5 These inkless impressions can fgde with exposure to light
and a photocopy may be tak well,

9.5.5.2.6 Transparent overlays can l(’gmade by using overhead
projection transparen z\% terial and a photocopier.

9.5.5.3 Ink Method OQ
9.5.5.3.1 Press shoe to 1&pad

9.5.5.3.2 Press 1nkcc‘§be spleto @hxte paper or damp roller

tlanspo
9.5.5.3.3 Lab n @9
9.55.3.4 R@att th the other shoe.
b Method

9554POWd®'T
9.5.64.1

,x@

t e of the shoe with a heavy coating of black
t powder and tap off the excess.
e shoe sole onto an adhesive lifter such as

arefully position the transparent cover onto the test

@ O impression avoiding air bubbles,

9.5.5.4.4 Label as in 9.5.5.2.3 above.

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.
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,

FOOTWEAR AND TIRE TRACK ANALYTICAL METHOD
Issulng Authority: Quality Manager, Issued 07/2/2007 Rev. 6
Page 40 of 107




9.5.6

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.

PROCEDURE - TIRES:

9.5.6.1 Ideally, tires are left in position on the vehicle @%ﬂounted tires
are received, they should be placed on a vehjel€ in the same
position, Test impressions may be madeg-9f an unmounted tire by
rolling the tire along the test media. @ uct a visual examination
of the tire for the presence of trace z(l'yl biological evidence. If any
probative evidence is pr esent Q@mentatlon and collection must
be completed before procee treads should be brushed
clean of dirt, but all eml%c@ stc& uld be left in place.

9,5.6.2 Inked Method
9.5.6.2.1 Outer s 1 ed into segments (usvally
four sev th ayon or chalk and each segment

l@mbe\ 7 dependmg 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 be made directly on the board
or on plastic film taped to the board.

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
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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:
o Unique identifier
Initials or signature
Date
Which tire is represented | OQ
Direction of rotation
e Inside and outside of n%@ ion
Other information that mu documented in notes:
o Complete Vehlcle ation including, make,
model, color, V. an license plate number,
s Complete t1 rn@n from sidewall of tire,
includin &(6 type of tire, etc.
e DOT ®1ber

e M m 1f
9.5.6.2.7 Rep &m

i le
other tires.

9.5.6.2.8 Al]@v h sions to completely dry in a
e ckage using appropriate evidence
almg techniques.

6.2.1,

9.5.6.3
ﬁ % e same instructions for marking the sidewalls as

@

&S

ing proper safety precautions, jack up the tire until it

"spins free". Coated the tire tread lightly with grease.

9.5.6.3.3 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 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.

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

9.5.7 CONTROLS:
Not applicable
9.5.8 SAFETY: @6
All human biological material shall be treated as 1f ctious.
9.5.8.1 Gloves, eye protection, lab coat, and/or grotective disposable
apron shall be worn at all times whean ing with footwear or
tires contaminated with biological gvidence.
9.5.8.2 Utensils shall be disposed of or; ned and disinfected after use
and surfaces will be disinfec @
9.5.8.3 Although there aren’t a th ssociated with the black
printer’s ink used f est ifapressions, this ink is very viscous
and difficult to 1em th@ d skin. The analyst should
wear protectlve le gloves when working with
this matenal

9.5.8.4 Precautlon@ould\ té&hen jacking up the vehicle.

9.5.9 REFERENC}%} Q)
s > <

Ab‘oo%5 R&boh@ Evidence, Charles C. Thomas, Springfield,
" odzmQN 3., Footwear Impression Evidence, Elsevier, New York,
L~ 1990,

)

QOQ Bodziak, William J., "Some Methods for Taking Two-Dimensional
Q Comparison Standards of Tires", Journal of Forensic Identification, Vol.
46, No. 6, 1996, pp 689-701.

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

10.1 AMIDO BLACK BLOOD IMPRESSION PROCESSING

10.1.1

10.1.2

OQ
QK 10.1.3

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 pr ?ed with amido
black to detect faint deposits of impressioidetail. It is generally
used on dried blood stains on non-pm surfaces, but has been
successful in developing i 1mplessw i some semi-porous and
porous surfaces as well.

10.1.2.2 Amido black will not detect t rmal constituents of
impressions and therefore d m the proper sequence
with other 1rnpressmn

10.1.2.3 The amido black proce uul 1 mg solution, a rinse
solution, and a w.a water). Blood must be
fixed prior to t pli ido black (unless using
methanol in'thie anrﬁh‘g rking solution as a fixative) to

ut

prevent t @qul sed in the process from washing

awa 01 of ood deposits.
10.1.2.4 Blo ta1r§@nst efully examined and evaluated to
®st of potentially valuable evidence. Any

m Jgg d for the biological examination of blood
\6 d & @% e analysis should be collected prior to
It is often necessary to coordinate with
0 ﬁators and/or other laboratory sections (biology for
ple) to determine which procedures may provide the most
valuable findings.

EQUIPMENT AND MATERIALS:
Balance, magnetic stitret/stirring bar
Pipettes

Beakers

Graduated cylinder

Storage bottles

Spray bottles

REAGENTS:
Amido Black
Glacial acetic acid
Methanol
Distilled water
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QK

10.1.5

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.

Rinse Solution 1 (de-stain): 6
1. Measure out 10mL of glacial acetic acid and pm&\gﬁo beaker.

7. Measure 90mL of methanol and add to the b
3. Stir the solution for two to three minutes a ansfer the solutionto a

clean, dry spray bottle. O
6\
Rinse Solution 2 {(de-stain)
1. Measure out SmL of glacial ac1 our into a beaker.
2. Measure 98mL of methan d ad@ ker,
3. Stir the solution for two @ pour into a spray bottle.
Fixative

1. Measure 20g of\&ulfe@cyb d and place into a 1500mL or larger
beaker.

2. Add 1 hteﬁ’)}" dl%@?‘«@ mix well and pour into a storage bottle.
PRO \%R

l—@hﬁ evidence has a blood component by havmg
blood testing performed.

su
*91 5$ ne if samples for biology should be taken prior to

OQ

ssing.

10.1.5.3 Conduct control tests.

10.1.5.4 "Fix" impressions using heat, methanol, 5-sulfosalicylic acid, or
super-glue,
Blood can be fixed to an object by heating in a 100° centigrade
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.
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10.1.5.5 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.

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

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

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

10.1.5.9 Allow the item to dry thoroughly.

10.1.5.10 Developed i 1mpressmns are evaluated to de@?‘l’ne their
suitability for comparison,

10.1.5.11 Impressions deemed to be of value ar@qarked and

photographed.
: O
10.1.6 ADDITIONAL INFORMATION:
10.1.6.1 Shelf life of the pre-mixed %@1 0 b k working solution, de-
stains and fixative is 1
10.1.6,2 Excess reagent shall olle e , &posmble and placed in
the hazardous wa ont in the fume hood.

10.1.7 CONTROLS: Q
10.1.7.1 Testing ef@midob ﬁh fmmed each day prior to use,
10.1.7.2 Con B{&s a@pel d by the application of the reagent to a
slideprep i wn blood. For safety reasons, analysts
not tessions made with bloed. A smear will be

pli th e instead,
1 1\@: Ap-adaly; 11 not proceed with the processing of the evidence
0‘] ila tol test bearing positive results (known blood staining
6 w ack color) has been carried out and documented on the
\ Réagent Preparation Log sheet or control tests work sheet.
Q 10.1.7.4 The area surrounding the intentionally deposited blood smear
Q\ shall serve as a negative control.

10.1.8 SAFETY:

10.1.8.1 Gloves, lab coats, goggles, and respirators, (if there is a chance
of the reagents becoming airborne) are worn when mixing or
using 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 carefuily and non-
permeable gloves worn during the mixing and use of Amido
Black. Methanol is toxic in quantities as small as 30 ml and
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10.1.9 REFERENCES: %)

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
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. S

%)
O
\
é

Bodziak, William J., Footwear Impr esswn\@y:dence CRC Press, 1999,

Journal of Forensic Identification, g; 5 5 Sept/Oct 1995,
“Superglue of Latent Shoe Prin loo o Processing”, pages

498-50.
Lee, H.C. and Gaenssl F ingerprint Technology,
Elsevier, 1991, p 85
Navarro, R.L, ‘l@e ent of Questioned Footwear
Impressmns"%’orﬂé&@ te Bureau of Investigations, 1992,
ISR
\6 P N%

FOOTWEAR AND TIRE TRACK ANALYTICAL METHOD
fssuing Authority: Quality Manager, Issued 07/2/2007 Rev. 6
Page 47 of 107




102  AMMONIUM THIOCYANATE

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

10.2.2 SCOPE:

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

10.2.2.2 Further enhancement with Physical Develo ay be used after
ammonium thiocyanate because nitric ac used (other acids
may interfere with Physical Develope

10.2.2.3 Faint impressions sprayed with thls%gent may be enhanced to
show highly visible detail,

10.2.2.4 This reagent has better solubik \han potassium thiocyanate so
there isn’t a need to filter K@ plségatlon of the reagent.

)
10.2.3 EQUIPMENT AND MATE&;\% C)O éﬁ

Balance, magnetic stirrer/stifsmg b@
Pipettes @

Beakers QO \Q}
Graduated cylmd %) \Q O
O

Spray bottles \(b

10.2.4 REAGE@ h@ya @

Age
Qé\mt 6{&91 é)& nitric acid/8.8ml distilled water)
Q@Ammomun@mocyanate Working Solution
Q 1. Dissolve 2g of ammonium thiocyanate in 90mL of acetone.
Qﬁo 2. Slowly add 10 mL of 2N nitric acid.
3, Transfer to fine mist spray bottle and loosely cap so gases can escape.

10.2.5 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.

10.2.6 ADDITIONAL INFORMATION:
10.2.6.1 This reagent should be freshly prepared for each application.
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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 wiﬂbthis reagent
may be indicated.

10.2.6.6 Avoid over-spraying of the item so that {b&\soﬂ residue doesn’t

wash off the item. %Q
10.2.7 CONTROLS:

10.2.7.1 Testing of ammonium tthCé@gt’e is performed when the reagent
is prepared,

10.2.7.2 Control tests are perfo?@ ém p ication of the reagent to a
mark made with a fegric sa 5

10.2.7.3 An analyst shall r\) roc processing of the evidence
until a conu \t results (known mark staining

a red- blOW 1or) ried out and documented on the
Impres R§ﬁt Prep Log or control tests work
she

10.2.7.4 The % ¢ intentionally deposited mark shall serve
q&b eeg\ ¢
(\

OO

10.2.8 s Q
.8@@1‘1’1 thiocyanate is an eye, skin and respiratory irritant
t

y glasses should be worn when measuring it.

K 0.2.8.2 Acetone is highly flammable and the reagent should be prepared

OQ in the fume hood.

QK 10.2.8.3 If the spray bottle cap is tightened, a build-up of gases will cause
the 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 Matks”, Metropolitan Police Forensic Science Lab, January,
1988,

FOOTWEAR AND TIRE TRACK ANALYTICAL METHOD
1ssuing Authority: Quality Manager, issued 07/2/2007 Rev. 6
Page 48 of 107




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.

&
QOKQ)C)OQ*/\
C &
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10.3

7,8-BENZOFLAVONE

10.3.1

10.3.2

10.3.3

10.34

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 with time.
Photography should closely follow the tteatme

10.3.2.2 Post-treatment of an iodine-enhanced impr w1th
benzoflavone will often visualize additlo@‘?aetall because of the

| darker blue color.
10.3.2.3 The item may be sprayed or dipped &b the reagent.
10.3.2.4 Further chemical enhancement be utilized after this

treatment, (\

‘ & QO

QUIPMENT AND MATERI @) &
Balance, magnetic stn‘rer/stn ba é
Pipettes
Beakers Q\
Graduated cylinder Q \@
Storage bottle

Spray bottle %\(5\ 6\ QO

Wik
REAGB%@ © &
7.8 b§?}a ay
ol%{}t%

K%enzoﬂaonkamg Solution

Q‘OQ

10.3.5

1. Dissolve 0.2g of benzoflavone in 2 to 3mL of chloroform.
2. Make up to 100mL with petroleum ether.
3. Place in 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 i 1mpress1ons are evaluated to determine their
suitability for comparison.

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

10.3.6 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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10.3.6.2 This reagent is used as an additional enhancement step following
iodine fuming.

10.3.7 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 (kn mark staining
a blue color) has been carried out and docu @ ed on the
Impression Evidence Reagent Prep Log % ntrol tests work

sheet.
10.3.7.4 The area surrounding the 1ntent10na®%epos1ted mark shall serve
as a negative control. ‘\

10.3.8 SAFETY: @Q
10.3.8.1 Benzoflavone is an 11@@ a%@Qx}(should be taken when

weighing the powd

10.3.8.2 Chloroform i 1s rcmogen The reagent
should only d 1&@1@d or with proper respiratory
protectlon

103.9 REFERENC%{D b

Bodzia Q@lza%@ @%) Impression Evidence, Elsevier, New York,
19908(}

I@%lsﬁﬁ“ Oon the use of Chemical Methods for the Enhancement
ac%ks

\Sof Fo » Metropolitan Police Forensic Science Lab, January,

QKO Davis, R.J., “A Systematic Approach to the Enhancement of Footwear
Marks”, Canadtan Society of Forensic Science Journal, Vol. 21, No. 3,
1988, pp 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, 1983,
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104 CYANOACRYLATE ESTER

%

10.4.1 BACKGROUND:

Cyanoacrylate ester (CAF) 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.

10.4.2 SCOPE:

10.4.2.1 Fuming with cyanoacrylate esters (super-gl 6&1 process that is
used to visnalize impression deposits on notporous and some
semi-porous objects. CAE processingalso prepares the surface
for the acceptance of powders and stains that may enable
further visualization of the impm@ons.

10.4.2.2 CAE is most effective on wetrdfigin impressions and least
effective on dry-origin im io

10.4.2.3 When superglue V&lpo%ﬁiact sture and other components of
impression residue the eyanoactyl )eiter polymerizes fixing the
impressions to the fa%@ i s them more stable and less

easily dama
10.4.2.4 The process @tt?m Kr hbm’dity, and pressure sensitive.
10.4,2.5 Objects ﬂ\'@neem&it&owmic examinations such as trace
or n cu xaminations should be carefully
eva e@' to/prodessing to determine if this procedure will

\éQea.}% a {'ﬁg ubsequent examinations.
Q &

1043 E U@?/IE@A@MATERIALS:

@Q

ti@m' ontainer such as a tank or sealed plastic bag
Vacuuyc 'y
S i ;

uperglue ing wand

Cups/warm water (optional)
Low temperature heating element (optional)

10.4.4 REAGENTS:

Cyanoacrylate gel or liquid
One shot fuming kit or equivalent
Superglue cartridges

10.4.5 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.

10.4.5.4 Add humidity to the chamber via cups of hot water (larger
chambers will require more cups, smaller chambers fewer cups).
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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 cm in
diameter pool of liquid superglue to a disposable
aluminum dish and place on the hot plate.
10.4.5.6.2 Gel Packet Method - open and add or more foil
CAE gel packets (dependent on si% of chamber,
fuming rate, and analyst's pre@s ce) to the chamber.
Once the gel is exposed ¢ @air, the CAE will begin
to vaporize af a controlle%ate.
10.4.5.6.3 "ONE-SHOT" fumin {@75 - place the "activator
solution” in the jagprovided. Add the “activator
canister” to the@h:tio@}impty the CAE on to the
top of the " {vat camister." This method is
generallyte eﬂ«br q@ scene response.
10.4.5.7 Secure the door e&(ghg) ch%‘ber Q/
10.4.5.8 Fuming time @? Vargqﬁ} t of the chamber, the propetties
of the cyano rylatv\'Qeln , the amount of heat and
humidi%gﬁd &B@Op of the evidence being fumed.
A conttd tes%{- ul arefully monitored by the analyst to
erfuming. Proper development is achieved

prevestt OveN uﬁ/
\Qé;n \@S% tails on the control turn slightly white in
b@cﬂoﬁﬁ\ b%(' o show good contrast, In the event of under
A\ 2, ém may be re-fumed.

I .S%@‘he deyelopment is complete evacuate the CAE fumes and
re&

the CAE source from the chamber.
ove the item from the chamber and examine for
comparable impression detail.
10.4.5.11 Impressions may be marked and photographed at this point, but
are more commonly further enhanced with powders or dyes prior
to preservation.

10.4.5.10

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.

10.4.6.4 Conduct a contro] test.
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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 at this point, but
are more commonly further enhanced with pov@ers or dyes prior
to preservation, O

\)

10.4.7 PROCEDURE 3 - VACUUM CHAMBER M @OD:
10.4.7.1 Place items of evidence and controlsiito the vacuum chamber. It
is not necessary to unfold garb ags or leave large amounts of
space between the items, Do lace pressurize items such as
sealed cans, bottles etc. indWe chamber as they may explode.
10.4.7.2 Add the CAE source. Q&ﬁh paeks are recommended
(number is dependept on ¢ er nd space), but a small
dish with liquid&e maé('so d
10.4.7.3 Place the lid vacQQ}n er and close the release valve.
10.4.7.4 Turn on the &t‘:uum@m
10.4.7.5 Open th 5@’8 a@ V, bout one half turn.
10.4.7.6 Ope% s %n Ve up position). If necessary, press on the
lid until tiey an@r egins to evacuate.
10.4.7.7 e tt{g@as st Valve.
10.4. va the Shamber to approximately 25 inches of mercury as

@ chamber gauge.
solation Valve.

s 0
Duofdeso
@10.4.7. C‘ﬁp he Gas Ballast Valve, wait 2-3 seconds and turn off the
p

OQ 10.4.7.11 Close the Gas Ballast Valve.
Q\ 10.4.7.12 Leave the items under vacuum for at least 20 minutes. There is

no danger of over fuming.

10.4.7.13 Bvacuate 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 CONTROLS:

10.4.9.1 Testing of CAE and processing are performed atthe same time.

10.4.9.2 A test impression is applied to a non-porous sultace and put into
the tank in an easily-monitored position witirthe questioned
surface. %)

10.4.9.3 When the development of the contr(ﬁzﬁast is complete, the
questioned surface is also ﬁnishts@) Positive results are indicated
by development of a white i sion. _

10.4.9.4 The area surrounding the irkt@a io deposited impression shall
serve as a.negative co Q)

10.4.9.5 Results of control te% all @%a@ted on control tests work

sheet. \\Q Qé\' &
N
10.4,10 SAFETY: Q™ @ )
X nly be conducted in well-ventilated

t e eyes, as the vapors can be irritating to

10.4.10.1 Supefé@fu s
area%) ;&@s s be taken to avoid inhaling or allowing
or: 0
ey 3

th
,ﬁ ) 4;1 hroat. Persons wearing contact lenses should
b Oqtﬁ C%‘hambers without taking proper precautions.
NN ¢ oggles should be worn.
1@%1. 1%@& @sns include using relatively sealed CAE chambers and
6 e@%cing the fumes from the chambers prior to removal of the
N questioned and test surfaces.

)
OQ 10.4.10.3 Gloves should be worn to prevent the cyanoacrylate from
S

contacting the skin. If liquid glue is altowed to contact the skin,
adhesion may result. If the skin sticks together, immerse
affected areas in warm water, This will loosen the skin so that it
can be gently pulled apatt.

10.4.11 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”, J ournal of Forensic
identification, Vol. 46, No. 4, Jul/Aug, 1996, p 412.
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Lee, Henry C. and Gaensslen, R. E., Advances in F ingerprint Technology,
Elsevier, 1991, p 67.

Llewellyn, P.E. and Scott-Dinkins, L., "A New Use for an Old Friend",
Journal of Forensic Identification, Vol. 45, No. 5 July/August, 1996; Vol.
46, No. 1 Sep/Oct, 1995, p 498. :

Paine, N., "Use of Cyanoacrylate Fuming and Related Enhancement
Techniques to Develop Shoe Impressions on Various Surfaces”, Journal of
Forensic Identification, Vol. 48, No. 5, Sep/Oct, 1998, gg]S.

¥

%@‘

XS

22

(\

<
O RK
.\()@ \O %

o0 .
\6(5000\&\?}
N 0”0
SENN
& O

FOOTWEAR AND TIRE TRACK ANALYTICAL METHOD
tesuing Authority: Quality Manager, Issued 07/2/2007 Rev. 8
Page 57 of 107




16.5

QK

)
R

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 SCOPE:
10.5.2.1 The fluorescence is not permanent and will fadejwithin a day or
so. Photography with color or black and w@@’ﬁlm, an
appropriate filter, UV light and long ex;iekﬁre times should

follow within a short time. %4
10,5.2.2 This procedure works well on im%e ons made with either wet
or dry residues. N\

10.5.2.3 This reagent is very useful o ood surfaces.

10.5.2.4 If the substrate fluoresce; Qgﬁh t@eagent but the residue
doesn’t contain any ncha@@ the impression prevents
fluorescing where itdies, qqd gm jion on a fluorescing
background wil ’k@pro weed.

10.5.2.5 Ifthe ﬂuoreg@e f; re praying will not work,

10.5.2.6 Other che@i le e ethods may be used after this

treatm A\
B 5 P
10.5.3 EQUIPM N&}@A 1ALS:
Bala gnetit stir irring bar
(\

nc
1;11’ ‘8&} o \{2
Gakers @) O
AS@eui cy@
X oStorag
. Sp(i'ay ‘f;ot(t)lé@

10.5.4 REAGENTS
8-Hydroxyquinoline
Acetone
Distilled water

8-Hydroxyquinoling Working Solution
1. Mix 90mL of acetone with 10mL of distilled water.

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

10.5.5 PROCEDURE
10.5.5.1 Conduct control tests.
10.5.5.2 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 residuc have cations that fluoresce, this
reagent will not work. Lifting the impression from the substrate
by gel lifter first and spraying the gel lify m\@)@mrk.

10.5.7 CONTROLS o

10.5.8 SAFET

10.5.7.1 Testing of 8-hyroxyquinoline is per%ﬁned each day prior to use.
10.5.7.2 This test involves the making o g@hark in chalk on a test surface
and following the processingrocedure.
10.5.7.3 An analyst cannot proceedqé?t t ocessing of the evidence
until a control test be positiy re;qlts (development of a
purple fluorescing é?x wién ight)'has been carried out and
mpression nce Reagent Prep Log or

documented or&
control testsg sheQQ
10.5.7.4 The arca sur uWﬁonally deposited latent print shall
serve a callvesCco :
SO
A
10.5.8. I\@s re@ t '&)t a skin and respiratory irritant and should

onlvbe used va fume hood or with proper respirator protective
s%\b U e@ﬁisposabie gloves should also be worn.
Q5. ce%s very flammable and this reagent should not be used

n open flame or ignition source.

QQK 10.5.8.2 The'reagent should be stored in an amber bottle in the fume
©

hood.

10.5.9 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.

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, ., and Davis, RJ., “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

10.6.2

10.6.3

10.6.4

QS OQ

BACKGROUND:

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 Leucoctystal violet is a dye stain used to Vlsual%e impression
deposits on many types of adhesive surface 75

10.6.2.2 Leucocrystal violet may also be used on non-porous
surfaces contaminated with grease andéls. It is not suitable for
water-soluble adhesives or porous sufjaces,

10.6.2.3 Surfaces that need other forensic.éxaminations such as biology or
trace should be carefully eva 0} prior to processing to
determine if this proceduli@) 1h Aan impact on subsequent

examinations. << C)O

&
EQUIPMENT AND MA{@LS@’\' @((/

Balance
Magnetic stlrler/stnnﬁz bar \@

Graduated cylind
Glass beaker 0\, b\ O

Glass tray (O\ Q/
Stor age Q/

R

xéco v
—sulfo &
% hydrogenperoxide

Distilled water

10.6.4.1 Formula "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 lencocrystal
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 Ensure that the evidence has a blood component by having
presumptive blood testing performed.

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

10.6.5.3 Conduct control tests.

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

10.6.5.5 Development of dark purple imptressions shm&)ccur in 30
seconds. ~\Q

10.6.5.6 Developed i 1mpress1ons are evaluated to@e:mlne their
suitability for comparison,

10.6.5.7 Impressions deemed to be of valuba%maxked and may be
photographed or lifted.

0
10.6.6 ADDITIONAL INFORMATION: \Q

10.6.7

10.6.6.1 Shelf life of the work @a roximately 3 months.
10.6.6.2 Excess reagent sha @ collQ' S&laced in the hazardous
waste container @4\0

K
CONTROLS: R 9 (;)\5
10.6.7.1 Testin u (}%al ¢t is performed each day prior to use.
10.6.7.2 Thi n th@a ing of a mark in blood on a slide and
fi w@ p&%&ing procedure.

10.6.7.3 80 an ot proceed with the processing of the evidence
¢ ntl$ | ¥ést bearing positive results (development of a
$\ % has been carried out and documented on the

reparation Log sheet or control tests work sheet,

@0 6. 7 4 T %a surrounding the intentionally deposited latent print shall

Q
Q\Om.e.s

serve as a negative control.

SAFETY:

10.6.8.1 Leucocrystal violet is a suspected human carcinogen. It is
known to effect the kidney, ureter, bladder, and thyroid of
animals. It can be harmful if inhaled, and is irritating to the eyes
and skin,

10.6.8.2 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 Leucocyystal 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 Leucoctystal Violet Enhagsing Reagent for
Blood Impressions", Symposium on the Forensic As of Footwear and
Tire Impression Evidence, FBI Academy, 1994, é\
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107 LEUCOMALACHITE GREEN (LCG)

10.7.1

10.7.2

10.7.3

10.7.4
)
o

&

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 visgalize impression
deposits on many types of surfaces withogt@@bring the
background. There is no need for destaw.

10.7.2.2 Leucomalachite green may also be eghjon small non-porous
surfaces contaminated with grease % oils.

10.7.2.3 Surfaces that need other fore&@lanﬁnatioms such as biology or

trace should be carefully eva d prior to processing to
determine if this procedure Wi 1 @g an impact on subsequent

examinations. {<O @)
O Q/é

Ralance @) {Q 0@

@)

EQUIPMENT AND MAQ@%AL@
Magnetic stirret/ stirri b%\@
Graduated cylin A\

Glass beakey "\ 6 O
G}Zsz trggg O\\® &Q/Q
Spra Q

pray (‘\\, Q/

N2
e O

Sodium p te

Methanol

Glacial acetic acid

Freon-113 (trichlorotriﬂuoroethane or 1,1,1-trichloroethane)

Leucomalachite Green Working Solution

1. Mix together 0.06g of leucomalachite green, 0.2g sodium perborate,
and 20mL methano! 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 Ensure that the evidence has a blood component by having
presumptive blood testing performed.

10.7.5.2 Determine if samples for biology should be taken prior to
processing.
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10.7.5.3 Conduct control tests.

10.7.5.4 Spray the surface lightly 2 or 3 times, holding the sprayer
approximately 14 or more from the surface.

10.7.5.5 Development of dark green impressions should occur rapidly.

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

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

10.7.6 ADDITIONAL INFORMATION:

9
10.7.6.1 Leucomalachite green reagent should be ﬁ‘e&}( prepared with
gach application. K\
10.7.6.2 This reagent does not color the sub%@xand is very good for
absorbent papet, cloth, carpet or c&l} porous substrates.

2
10.7.7 CONTROLS Q
10.7.7.1 Testing of 1eucomalachi@gqéen issperformed priot to use.
10.7.7.2 This test involves theﬁa m{(e),‘? in blood on a stide and
following the processing PEO!

processing of the evidence
¢ results (development of a

10.7.7.3 An analyst canni(&ﬁo @rwit
g
e

until a contg fest b
dark gree k)
Reage e i

i

c
L@ eet or control tests work sheet.

paration
10.7.7.4 Th@sa @%@w intentionally deposited latent print shall

€ as

gatite control.
S

10.7.8 SAERIY: O

S
o

@Q

b&? Ny co \Kite green is a suspected human carcinogen. It may
£t kidney, ureter, bladder, and thyroid of animals. It can
mful if inhaled, and is irritating to the eyes and skin.
10.7.8.2 Leucomalachite green should not be used in large amounts.
10.7.8.3 A respirator should be used when working with the dry form
outside of the fume hood. Leucomalachite green 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.
10.7.8.4 In addition, analysts must be aware of the biological hazards
associated with blood and other body fluids and take exira
precautions to protect themselves.

10.7.9 REFERENCES:

Moses, Kenneth R., “Special Techniques for Latent print Development”,
San Francisco Police Department instructions.
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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”, J ournal 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 syifable for non-
porous surfaces. X@)

10.8.2.2 This method is the final step in the sequ@}nl processing of
porous items. %)

10.8.2.3 Physical developer is the only rr}e&}oo'd)to show adequate results
on paper that has been wet. @\

10.8.2.4 Surfaces that need other fo examinations such as body
fluid, trace, or questioneé? cu xaminations should be
carefully evaluated prr o to determine if this

m

ﬁgas“‘%
procedure will hg@n impacto equent examinations.
o @Q
10.8.3 EQUIPMENT AND Q@E N)
> O
O |

Graduated cylinder® O
Glass trays
Plastic tongs(b\(b @G Q

10.8.4 REAG %: \\O

Ph)@;a De'é‘e}p Q@arts A & B)
0‘\1 . Gont tion may ruin the physical developer working

solytjon. oid contamination use clean glassware rinsed with tap
@ water, fhépwith distilled water prior to beginning,
Q® 9. Add 5 ml of solution A (20% silver nitrate solution) to 90 ml of

KO solution B (reductant solution) in a beaker.
3. Stir the working solution for approximately one minute with a clean
glass/plastic stirring rod.
4. Do not mix the working solution until you are ready to use itasit
does not have a very long shelf life once mixed.

%

10.8.5 PROCEDURE:

10.8.5.1 Arrange the glass trays in the stainless steel sink in the Latents
Processing Lab 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.
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10.8.5.4 Conduct control tests.

10.8.5.5 Immerse the item and gently rock the tray for approximately 5-
15 minutes unti} 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 mar nd
photographed. 6\
%
10.8.6 ADDITIONAL INFORMATION: %

good deal of the instability i catlier solutions was a result of
laboratory equipment th@ sn otless. Some contaminants,
especially salts, will (Ql tlcg r itrate in the solution to
come out of suspengion thx,% oili e physical developer

8

solution and pes@% m& theSiferh being examined. It is
important t?@p the glas @potless and rinsed with distilled
or de-ioni Wa\tgs?ior e. When washing glassware, use
deter qot brdsiv ners.

@*g
10.8.6.2 Ph e ¢ause dark stains on many surfaces.
1

er
@'e m t/@to avoid spills in the laboratory. Full

&ren Bleach will usually remove any stains from

C

¢
\6 OQWd floors, but the bleach may cause damage to
X gﬁnc ed with physical developer.
Q.S.S@ h for ready to use kit (un-mixed) is six months from date
@ chase. The reagent shall be mixed upon each use.

Q® 10.8.6.4 Excess reagent shall be collected and placed in the hazardous
\O waste container located in the fume hood.

10.8.6.1 Cleanliness is important in the E‘t&&ical developer method. A

%

10.8.7 CONTROLS:

10.8.7.1 Testing of physical developer is performed prior o each use,

10.8.7.2 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
contro! tests work sheet.

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

10.8.8 SAFETY:
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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 Developifig Latent Prints”,
U.S. Department of Justice, FBI Laboratory, 1994&&

Keedwell, E., Birkett, J., and Davis, RJ., “ @Kcal Methods for the
Enhancement of Footwear Marks”, MPES ort No. 73, Metropolitan
Police Forensic Science Laboratory, Ja , 1988.

Q
Navarro, R.L., “Chemical Enhanﬁn%nt o{?estioned Footwear
f

Impressions”, North Carolina B &Vestigation, 1992.

| N .
“Physical Developer”, lo € Development Techniques,
British Home Offic tifigResea Development Branch, 1986.
Y
Technical Notg\’;@g’n&&ght@ owder Co., (1993).
S 2O

N
P2
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10.9 TRADITIONAL FILM DEVELOPMENT (BLACK AND WHITE)

10.9.1

10.9.2

10.9.3

10.9.4

10.9.5

BACKGROUND:

The primary function of film is to record the image that is focused upon it
by the lens of a camera. The recorded image is called a latent image
because it is not visible on the film; exposed film cannot be visually
distinguished from unexposed film. However, the film has changed
physically during exposute and that change can be made visible if the film
is treated chemically. The chemical treatment that causes the latent image
to become a visible image is called development, %)

R\
SCOPE: \
Develop latent images on traditional black ar@g{ite film.

*

O
EQUIPMENT AND MATERIALS: (\@\

Film reel
Development tank QO\Q OQ*&
REAGENTS; . \C) Q,é
Kodak D-76 Developer N\ QQ @
Kodak Fixer O a
&~

Perma Wash (74) Q\' C)

X \

Photo Flo O
PO O

PROCEDL@ECOi HOL

&%Processing Lab):
10.9.5.?0 ind onfw rdels, place in the developing tank, and secure

the lig Hastdle undeveloped film in total darkness (no safe light).
§61 a tap water (approximately 70° F). Firmly tap tank to
1si

air bubbles. Soak film one (1) minute. Empty tank.

Q& 0.9.5.3 Fi@tnk with pre-mixed Kodak D-76 Developer. Firmly tap tank

&S

to dislodge air bubbles. Provide initial agitation of the
development tank for 15-20 seconds. Agitate film frequently
during development period. Develop film for fifteen to twenty
(15-20) minutes. Return used D-76 developer to the developer
storage container, using designated funnel.

10.9.5.4 Rinse film with tap water (approximately 70° F) for two (2)
minutes, Empty tank,

10.9.5.5 Fill tank with pre-mixed Kodak Fixer, Firmly tap tank to
dislodge air bubbles. Agitate film frequently during fixing. Fix
film for fifteen to twenty (15-20) minutes. Return fixer to the
fixer storage container, using designated funnel.

10.9.5.6 Rinse film with running tap water (approximately 70° F) for a
minimum of two (2) minutes, twenty to thirty (20-30) minutes if
time allows. Empty tank. Film may be removed from tank at this
point and examined.

FOOTWEAR AND TIRE TRACK ANALYTICAL METHOD
Issulng Authority: Quality Manager, issued 07/2/2007 Rev. 6
Page 70 of 107




10.9.5.7 Fill tank with Perma Wash, agitate and let stand for two (2)
minutes. Perma Wash may be washed down the drain.
10.9.5.8 Rinse film with tap water (approximately 70° F) for two (2)
minutes. Empty tank.
10.9.5.9 Fill tank with tap water (approximately 70° F), add two or three
drops of Photo Flo and agitate. Photo Flo minimizes
water/drying marks.
10.9.5.10 Remove film from reel, remove excess water from film, and
hang till dry in a dust-free place.
®6
10.9.6 ADDITIONAL INFORMATION: ‘\0
10.9.6.1 Pre-mixed chemicals should be room te@erature when used.
10.9.6.2 If negatives show a pink stain after g, the fixer may be near
exhaustion or the fixing time wa short, If the stain is slight,
it will not affect image stabilitygr negative contrast. If the stain

is pronounced and irregula r tk&ﬁlm surface, re-fix the film-

in fresh fixer \
' QO OQ
10.9.7 CONTROLS: ,06 \C) é&
Not applicable N QQ @Q/
O
10.9.8 SAFETY: N O

; s\@ \S\ e
Film develop eaglnt: use eye or skin irritation. If exposure
oceurs, 1‘inse% g&&% unts of water.
1099 REF%}@%E&?O {é}
N W
ce

O
/Larry S. Miller, pagers 27, 81-98.

Q@ Eastman ;[(Q&g Company, Kodak Professional D-76 Developer

packaging. www kodak.com/go/professional
R
QP '

Rastman Kodak Company, Kodak Professional Fixer packaging.
www.kodak.com/go/professional
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i1 DIGITAL IMAGING PROCEDURE

11.1 BACKGROUND:
Footwear and tire track impression images arc 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 impression and the substrate, reverse the color
of the impression, ete.

11.2 SCOPE: )
This sets forth the Footwear and Tire Track Impression Evi%@e procedures for
the capture, storage, enhancement, and output of impressi igital images.

%
Note: Sections 11.3,11.4, 11.5, 11.6,11.7 and 11.8 01{1 apply to Latents Section
Digital Workplace. If Digital Workplace isn’%‘%ied, these do not apply. Go
directly to Section 11.9 for enhancement Véﬂl Adobe Photoshop.

>R
{1.3 RESPONSIBILITIES: <§ @) A
11.3.1 Latent/Impression Evidence Sgctio gﬁ 1"(@1
ien

e A
11.3.1.1 The Latent/Imp@?on g\ %ction Supervisor shall act as
em

the Digital Q@ing {nistrator or appoint a Digital
Imaging System ini .
11.3.1.2 The res ion@ ence Section Supervisor shail oversee

an ) e t‘@mg of each new digital imaging system
ratoé os documenting competency testing.

is
11.3.1 e seéent ossion Evidence Section Supetvisor shall
\b en& a o& limited to authorized users.
6&3.1 4 mpression Evidence Section Supervisor or designee
0 h: as a liaison with CJIS and Digital Imaging system
@ t@ ical staff on system maintenance, upgrades, and when
Q® technical difficulties arise.
\O 11.3.1.5 The Latent/Impression Evidence Section Supervisor or designee

shall be the only personnel authorized to delete images Or cases
entered into Digital Workplace or equivalent software.

%

11.3.2 Digital Imaging System Administrator

11.3.2.1 The Digital Imaging System Administrator shall update the
Latent Print Section Digital Imaging System User’s Manual.

11.3.2.2 The Digital Imaging System Administrator shall be responsible
for system maintenance {0 include; tape backups, deletion of
images/cases, archiving, etc.

11.3.2.3 The Digital Imaging System Administrator shall communicate
system status to the supervisor and other system usets.

11.3.3 Analysts
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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 program passwords are not to be
distributed to unauthorized users. Operators may
change their passwords as needed.
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 Latent Section CD/DVD Log when
filing or retrieving archived images from the gnit. '
)
114 DIGITAL IMAGE CAPTURE &
11.4.1 All digital evidentiary impression images m acquired through the
Digital Workplace or equivalent software. e the Digital Workplace
or equivalent software is upgraded to@‘server-based system with
multiple work stations, all digital i@essi&n images will be acquired
through the new system.

11.4.2 Digital Workplace or equivale&sco%tvggag

iestablish a chain of
custody from the time of 2 @sitiorﬁg éogram.
i e

11.4.3 Images shall be designa sn@ & structure generated by
Digital Workplace o 0 (e.g. Digital Workplace

designates images {BHet#- tif re ICD equals the name given to an
image at the ti capiu
scanner). T. séﬂ e

1

reb @articular device — scanner, camera, film
c@iﬁon for a case may consist of one or
more images, an %esignated as Set0001. Subsequent acquisitions
with'nﬁ se % increase the “set” number by 1 (e.g. Set0002,
Se@ . dig age capture device will assign a file name at the
gke o isitionfe.g. ‘umax1.tif for the scanner). Once theimages are
cqui ital Workplace or equivalent, their file names will be
{\' preceded By jhe designated “set” number (e.g. scanner image umax 1.tif
Q will become Set0001 — umax1.tif if it is in the first group of images
\O acquired for a case, Set0002 — umax 1.tif if it is in the second group of
Q images acquired for a case, and so on).
11.4.4 Analysts shall use one of the following digital image capture devices to
acquire images of the impression(s) in question.
11.4.4.1 Flat Bed Scanner
11.4.4.2 Digital Camera
11.4.4.3 Camera Card
11.4.4.4 Film Scanner
11.4.4.5 Outside agencies may submit processed film for digital capture
or digitally submit impression images.
11.4.4.5.1 Images of impressions should contain a scale.
11.4.4.5.2 Tt is preferred that existing images from outside
agencies be submitted in a loss-less format such as
¢ {if’ and at as high a resolution as possible.
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11.4.5 All original close up images captured by impression analysts shall contain
a scale in centimeters.

11.4.6 Images shall be captured at the highest resolution practical for their
intended use.

11.5 DIGITAL IMAGE ENHANCEMENT

11.5.1 All digital evidentiary images requiring enhancement may be enhanced
through Digital Workplace or equivalent software via Adobe PhotoShop
using a copy of the original image. Once the Digital kplace or
equivalent software is upgraded to a server-based( tem with
multiple work stations, all digital impression images will be enhanced
through the new system. If using Digital ace or equivalent
software for enhancement, sections 11.5.2-41:5.4 apply.

11.5.2 Enhanced images will be designated vsi e file name structure
generated by Digital Workplace or egitivalent software. Digital
Workplace designates enhanced i sb addition of ‘FAXXXX.tif’
where XXXX represents the ordérin enhancement was created.
E.g. The first enhancement o¥una

named ‘Set0001 —unma, - ' the next enhancement would
be ‘Set0001 — unma)gt o nd so on. Enhancements of
enhancements de a@t o «t feaiential FAXXXX number (e.g. The
enhancement é‘age 0001 Dunmax 1.tif — FA000L.tif’ would be
named ‘Set - 1 tifIFA0002.1if’, the next enhancement
whether of§Set) = 1.tif - FA0001.tif> or ‘Set0001 — unmax 1.tif

— FA0POZ. tif’ 10001 — unmax 1 .tif — FA0003.tif’, and so on).
i shall be recorded via Digital Workplace or
Digital Workplace utilizes meta data and may be
* ewed und History’ tab,
1154 At the con@ on of the examination, the analyst shall print a hard copy of
Q the Digital Workplace or equivalent report and place it in the case file.
\O Due to document size, the enhancement history for each image does not
Q need to be included in the case file.

11.6 DIGITAL IMAGE STORAGE, ARCHIVAL, AND RETRIEVAL

11.6.1 All images, both original and enhanced, will be temporarily stored on the
digital imaging system hard drive until the examination is completed.

11.6.2 Once completed, the case’s otiginating analyst shall make an entry in the
Digital Imaging Notebook (located in the Latents Section Digital Imaging
Lab) on the “Cases to be Archived” form. The entry shall contain the date
entered, analyst’s initials, and complete case number to be archived.

11.6.3 A tape backup will be completed by the Latent/Impression Evidence
Supervisor or Digital Imaging System Administrator no less than once a
week, more often if needed.
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11.6.4 Archiving of images will be completed by the Latent/Impression Evidence
Section 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 Recordable (CD-R) or DVD-R.

11.6.4.2 The CD/DVD along with a printed copy of listed contents will be
stored in the evidence vault. A printed copy of listed contents
will also be placed in the Archived Cases Log Book.

11.6.5 All CDs/DVDs will be logged in and out of the vault using the "Latent
Section CD/DVD Log" sheet. The log shall detail the CBYDVD title, date
out/date returned, requesting analyst, and the persci\ king it in or out.

117 QUALITY CONTROL: 6\
11.7.1 Performance checks will be conducted on ipment as needed.
11.7.2 When a problem is noted with a particu ece of equipment, software
program, etc., the Digital Imaging S Administrator and/or

Latent/Impression Evidence Secti@ pelq r will be notified.

11.7.3 1fit is determined that the situ&) ise‘?@s or cannot be easily
rectified, an entry will be on &Q n ent Maintenance Log".
11.7.3.1 The log will detdilthe %@‘, th on making the entry, the

i f t/ lved, and rel t details of th
piece 0 eq@ n\@ﬁ age ved, and relevant details of the

situatiof,
11.7.4 Affected equi gso v%% Cfgtaken off line and all users notified.
11.7.5 If necessary; i\ ppott shall be sought and/or the equipment
repaired before be@g p é@k into operation.
I

11.7.6 Acti en pa@ orrect the problem will be documented on the
"1 ¢ e Log."

okl
11.7.7 ge call g all be checked, as needed by comparing the scale in
e priafed i with a standard mefric scale.
e

11.8 INING:

\O 1.8.1 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/Impression
Evidence 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 Footwear and Tire Impression Digital

Imaging Procedure.
'11.8.3.2 Reviewing the Digital Workplace Quick Reference Guide or
equivalent.
11.8.3.3 Reviewing the ISP Latent Print Section Digital Imaging User’s
Manual.
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11.9

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
ADAMS (or equivalent) 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 become available
through outside sources such as Foray, the FBI, etc.
11.8.5 Competency testing shall be repeated when significant ggnges in

hardware or software are mgde. A\O
DIGITAL IMAGE ENHANCEMENT USING AD HOTOSHOP

11.9.1 The analyst will use Adobe Photoshop CS e} wer. The history tracker is
rurned on and set to its maximum level. %\

11.9.2 The analyst will only work on a dup i copy of the original image.

11.9.3 Basic image enhancement techni re %p used to improve the overall
appearance of the image. <( O A

11.9.4 Image enhancing techniqgeé)@n bes@g‘ﬁ%%er the whole image or in
localized areas of an ima %)

11.9.5 Image enhancing te @E\

c?'l %gl% : @
11.9.5.1 Brightng dc st adjustment, including dodging and
A2\ @:E

burni O
11.9.5.2 Re(%%?g ({@Qte ';@tion), including calibration,
11.9.53 Qppping® Q,

11.9 wosigésto %ve inversion,
11& Imag 1wnversion.
&\9.5. VOE to grayscale.

55 lance.

9.
@ 11.9.5.8 (@) balancing and/or color correction.

Q® 11.9.5.9 Bagic image sharpening and blurring (pixel averaging).
O

Q\

11.9.5.10 De-interlacing.
11.9.5.11 File format conversion.

11.9.6 Advanced image enhancement techniques are applied to images to extract
information and may/may not improve the overall appearance of the
image.

11.9.7 Advanced enhancement techniques include, but are not limited to:
11.9.7.1 Frame Averaging,
11.9.7.2 Fourier Analysis (including the use of FFT).
11.9.7.3 Deblur.
11.9.7.4 Noise reduction.
11.9.7.5 Image restoration.
11.9.7.6 Color channel selection and subtraction,
11.9.7.7 Perspective control and/or geometric correction.
11.9.7.8 Advanced sharpening tool, such as unsharp mask.
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11.10

11.9.8 Enhancement steps must be documented in sufficient detail that a
comparably trained analyst could understand the steps taken, the
techniques used, repeat the steps and produce a comparable image.
11.9.8.1 All enhancement steps will be recorded in the order they are
performed via use of the Adobe Photoshop history tracker.

11.9.8.2 Exploratory enhancement operations not incorporated into the
final image do not need to be documented. Test prints and/or
intermediate images resulting from a variety of techniques not
incorporated into the final image should be discarded.

11.9.8.3 Minimum requirements for documentation inclage identifying
the software application (Adobe Photosh Q%n) and/or
techniques as well as setting and the pa ters used.

11.9.8.4 Documentation can be recorded in avatiety of ways including
hand-written notes, electronic r@c&%g, or through the use of

automated logging tools. N
11.9.9 Final enhanced images are saved as ‘%@g? » at as high a resolution as
possible and appropriate to the in@e
e,

11.9.10 Once the case is ready to be cl{é tﬁ%e&re burned onto a CD or
Lat t@Section storage area.

DVD and saved in the vaglb@;the
11.9.11 Safety: None NP

11.9.12 Limitations: Based Qgisti%&u@w and technology.
> O

REFERENCES: Q"

> O
International Assoc@n %@m&i@ion “Resolution 97-9.”

Digital Worgbgo(é@%@%e Guide.
ki

Scienti&% Mﬂ Imaging Technologies (SWIGIT), “Best Practices
I

for %C eriti nhancement”, Version 1.2, March 04, 2004.
S

entific Working Group on Imaging Technologies (SWIGIT), “Definitions and

O Guidelines for the use of Digital Image Technologies in the Criminal Justice

System,” Version 2.3-June 6, 2002,

Scientific Working Group on Imaging Technologies (SWIGIT),
«Recommendations and Guidelines for the Use of Digital Image Processing in the
Criminal Justice System,” Version 1.2-February 2001,

Scientific Working Group on Imaging Technologies (SWIGIT), “Guidelines and
Recommendations 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,”
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Version 2.3, December 6, 2001, Forensic Science Communications, April 2002-

Volume 4-Number 2.
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12 FOOTWEAR AND TIRE IMPRESSION EXAMINATION AND COMPARISON
PROCESS

12.1 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, )
T f residue in the impression. . OQ
ype of residue e impressio N\
Type of footwear or vehicle tire, Q
Resolution of impression photographé'og
Type of casting material used. - O
Tire pressure, vehicle load, wég@lignment, wheel balance,
ambient temperature, and o% factoXs.
¢ How the footwear impr@@ waeﬁa &such as shoe impact on
door or step on flooring. C)
e Physical charact ‘@,@g of @e @uch as weight, type of
stride or infirpmiges. (O %&
12.1.3 Footwear and tires m 1eaw@m
of detail and the ncé&m ore individual characteristics.
12.1.4 An impressieﬂ? taing olas cteristics.
12.1.5 An impresgion’contaumngd,su icient quantity and quality of detail may
be indiv@éliz 0 ded from a particular source.
12.1.6 No }S%}@tlﬁ is x&r for requiting a pre-determined minimum number
of\i ivid ha %f’stics to be present in two 1

e & o & o @

pressions depending on the level

1 impressions in order to
@tab@Qp 19e identification.
12 ’Sx IdentifiCat] clusion is supported by the theories of the random nature
@, ofindividu characteristics, probability modeling, and empirical data
\O gained through more than one hundred years of operational experience.

182 SCOPE:
After footwear and tive impressions are documented and collected in the field,
analysts will 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,

12.3 EQUIPMENT AND MATERIALS
Magnifiers
Dividers
: i Finely divided rulers and scales
L 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 t alyst if
possible. Photographic documentation may also be .

12.4.3 If casts are included, they are cleaned, either by 1'(&01‘ in the cleaning
tank if necessary. %)

12.4.4 The footwear ot tire impression is assesse c%etermine suitability for

comparison. A\

12.4.4.1 The analyst should determiﬁhe impression contains
sufficient detail to pro¢ ith omparison.

12.4.4.2 Tf“no”, the notes shotdd re tKQ jmpression was not

suitable for comp n.
12.4.43 If “yes”, the a s c@
12.4.4.4 Atany stag? e Q‘c
impress; el ; in di i
unex ]é\.g?)l ﬁ éy.
: 12.44.5 Inéus'v d'néesult from the absence of sufficient details
‘ h;
@: o

{@ndivi ristics) to effect a conclusion of
béthi iof or exclusion, although class characteristics may
\§ (&) bIE.

12.4‘%90mp@(szn %ss For Footwear and Tires
{\' 12.4.5.1 @ ral design: The analyst does a visual comparison of the
Q® impression general design with the known footwear or tires.
\O 12.4.5.1.1 If the design is different, document, discontinue this
Q process and report accordingly. This is an exclusion.
12.4.5.1.2 If the design is similar and there is sufficient detail,
prepare test impressions as in Section 9.5 and continue
with the process.

12.4.5.2 Specific Design: The analyst compares the specific outsole or
tread design, including mold characteristics, in the impression
with the test impressions and/or shoes and tires.
12.4.5.2.1 1f the design is different, document, discontinue this
process and report accordingly. This is an exclusion.
12.4.5.2.2 1fthe design is similar and there is sufficient detail,
continue with the process.

I —————
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12.4.5.3 Size and Shape: The analyst compares the physical size and
shape of the impression design with the test impressions and/or
shoes and tires,
12.4.5.3.1 Tire Noise Treatment Analysis
12.4.5.3.1.1 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.
12.4.5.3.1.2 Noise treatment analysis can define the
Jocation(s) on the circumference gHthe suspect tire
that could have made the cri ene impression
and once the location(s) isgé}rm'med, the
examination for gener%’e@ v and individual
d.

characteristics can p
12.4.5.3.1.3 The processd}S\O{zes a high quality crime scene

impression p aph (or cast) and a full
circumfetegge ran nt tire test impression, or a
crime sc@ I nr(@nsparency and a full

pression on poster board
nces where a transparency
o treatment can be determined by

i
cggr}@erenag
or'pdper. 1rc
Q 't b@%éd@e’
Q@ o ng st impression to the manufacturer's

7 mold dxafvings.
@@4\ 1.4 @’ woar bars that are visible in the
@) O\ i&{@ssion are marked, Wear bars are marked on
X &

Q fire test impression, bases on the markings on
\6 @) o sidewal! and the segment mark and segment

t

Os\ (\0 O number on the test.
* 0 4.5.3.1.5 The transparency is moved along the item
{\ O until the noise treatments coincide. This area is
QQ marked.
\O 12.4.5.3.1.5 Once the location(s) has been found, the

%

comparison can proceed. If noise treatment doesn’t
coincide and a cast is available, repeat using the
cast, If only a photograph is available, consider
scaling, perspective and other issues that may
account for the differences.
12.4.5.3.2 If the physical size and shape are different, document,
and consider scaling, perspective and other issues that
may account for differences. If the differences can’t be
explained, discontinue this process and report
accordingly. This is an exclusion.
12.4.5.3.3 If the physical size and shape, to include noise
treatment of tires, are similar and there is sufficient
detail, continue with the process.
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12.4.5.5 Wear Pattern: The analyst compares the wear pattern in the
impression with the test impressions and/or shoes and tires.

12.4.5.5.1 Ifthe 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.

12.4.5.5.2 1f the position and degtee of general weat are similar
and there is sufficient detail, contimgyith the process.

12.4.5.6 Individual Characteristics: The anal \%mines the
impression for the presence of indiyidia! characteristics.
12.4.5.6.1 Individual characteristi include bubbles, tears and
other flaws imparted ng the manufacturing process.
12.4.5.6.2 Individual charac@@ncs an include cuts, nicks, tears,
burns, feathe ‘iésa dec outs ocecurring during use
of the shoe d¢tite. ~ O &
12.45.63 Individual@haracteridtissn include additions to the
outsoﬁ\ tir%@ad @%ﬁs rocks, glass, wads of gum
s

a
12.4.5.6. %ese Q@g{:te@\; should be evaluated according to
00> ei@m i7¢, shape, orientation, and clarity.
12.4@5 ige)impresglon casts (or photos, if that is all that’s
@) 6&* il}ﬁ‘ are compared directly to the known
\Q \&, u te

d tires. The impression/tire are compared for

\6(0 Q(\ iVidual characteristics.
5. en sufficient individual characteristics are present in
& @5 fficicnt individual characteristi ti
* 0 Q) the questioned impression and correspond with
<\' O respective features in the known shoe or tire, an

OQ® identification or match can be effected. Evaluate,

Q\

document and report accordingly.

12.4.5.6.7 Due to varying circumstances, not all individual
characteristics will reproduce in every impression.
Therefore, the absence of an individual characteristic is
not a basis fot elimination and does not preclude
identification.

12.4.6 Verification
12.4.6.1 Verification is the confirmation of an analyst's conclusion by
another qualified analyst.
12.4.6.2 A qualified analyst shall verify all footwear and tire impression
comparisons and/or identifications.
12.4.6.3 The verifier will complete the Footwear and Tire Impression
Verification Worksheet and place it in the case file.
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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 conflict cannot be resolved within
the Forensic Services system, an analyst from an external
ASCLD/LAB certified laboratory or an IAI certified examiner
shall review the impression(s) in question. If a conclusion is
reached, it shall be verified by another analyst.

9

2.5 DISTRIBUTION OF FOOTWEAR AND TIRES: . OQ
12.5.1 Background: Footwear and tires are produced, ted, distributed and
sold in stores for the purpose of generating p fifs at various levels. This
information is tracked by various manufacturers, intermediaries and retail
stores and can be obtained by forensic 1Q§étories to assist with criminal
cases. QO
12.5.1.1 Tire manufacturers can lﬁc%’ntaﬁﬁthmugh Who Makes it and
Where Tire Director;{{ f WO Retreads Tires and

te
SS\' (5] i
index.html

12.5.1.2 Footwear n@?act é1's ca ontacted b.y using the links on
the C.A.S.J. %)&éﬁnpm

1bers.aol.comfvarfee/mastssitelindex.html.
12.5.1.3 When @n ach e r@\rfacturer, the request should be
add‘\"éﬁ d t& pu@ Telations branch, sales department or
@ e

ineeri ent. They may be able to supply a
é@ons'&éua i unt of information regarding the shoe or tire in
e
LY . @ manufacturer has an exclusive contract for the molds
O© 0 Q%ducing the outsole or tire tread which is only sold with

@ %ne brand name on it (may be several models with same
Q® outsole under the brand name) or if the mold produces an
\O outsole or tire tread which may be distributed under several
Q brand names.

« Number of shoe or tires produced from that mold in the
yeat in question (production runs).
« Retail stores handling that design in the area of interest.
« Number of shoes or tires sold during the year in question.
o Samples of outsoles from the mold.
e Mold drawings of a particular tire.
12.5.1.4 Requests usually have to be followed up with a formal letter on
letterhead stationary listing the request and general reasons for
the request. The companies will not require specific case
information, but may require information about the severity of
the crime for an “expedite” request.

12.6 CONTROLS/SAFETY

FOOTWEAR AND TIRE TRACK ANALYTICAL METHOD
issuing Authority: Quality Manager, Issued 07/2/2007 Rev. §
Page 83 of 107



12.7

12.6.1 Controls do not apply.

12.6.2 Contamination of footwear and tires by biological material is a possibility.
Proper 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.

9

REFERENCES: .\OQJ

Bodziak, William J., Footwear Impression Evidence%%%vier, New York, 1990,
pp 144-148. O
N

Chesapeake Area Shoeprint and Tire track (%‘A\(g .T.) examiners website
htm::’f'members.aol.com/varfee/mastssite/index.ht(m)&

RN
Nause, S/Sgt. Lawren, Forensic Tire@npre,{s' @cation, Canadian Police
Research Centre, 2001. ’\\() %)

> &

N
The Scientific Working G gm@&pr@\)d Tire Tread Evidence Technology
(SWGTREAD) - SWG D doetime ‘e officially published in the Journal
of Forensic Identifi , @& 6)&.

0 O «&/
X & &
O(\ O\/
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13

FOOTWEAR AND TIRE SEARCH

13.1 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
132  Shoe searches may be accomplished by: ~\Q®
Using a commercially available shoe database so@are program,
Hand searching in stores, %Q

Contacting manufacturers, XS
Utilizing some of the search features o\g}t& C.A.S.T. website,
itml
10

http:f/members.aol.com/varfce/mastssite/i . :
e Internet searches of producet’s & 1@1{[50163 and manufacturer’s

and producer’s images of outsoles. C)
o Sending a copy of the impreﬁ@bn t @ such as the FBI Lab.
T
1

e & & ®

e Posting a copy of the i $io th ED PAGE, a link located

on the C.A.S5.T. weer http:(Zhiemb Sadl.com/varfec/mastssite/index. html.

13.3  Tire searches may be acox@plisb%%%z ( §

o Usinga com%‘t@a ly @ai a@@e database software program such as
Tread Assis %)

£\

¢ Hand ssﬁ@ing\[ ¥ &%@sign Guide, available in the reference library.
. Co@ngl b 1rx%}es.

. ftactin nu ers.
: e
b

cti
A%%hz% o seatch features on the C.A.S.T. website,
X hitpe//m

Gl .comfvarfeeimastssite/index.html.

@& Sending a\éeqoy of the impression to another lab such as the FBI Lab,

O SEARCH PROCEDURE:

13.4.1 The analyst may work from a photograph or a sketch of the impression
showing design details.

13.4.2 The actual evidence must not be taken from the lab to conduct the search.

13.4.3 Unless the impression is in the form of a cast, the analyst will have todo a
negative to positive conversion to find the outsole or tread design,

13.4.4 Based on the footwear impression design elements, the analyst may be
able to determine a category of shoe, such as hiking, work boot, cowboy
boot, or athletic shoe to narrow the search.

13.4.5 Examination 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.
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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. '

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 measutements of wheel base and/or vehicle track width have been
collected at the scene, a candidate list can be obtaine submitting the
information to the Michigan Department of State ce or Florida
Department of Law Enforcement. %)

13.5.2 Contact information: %
Michigan Department of State Police é\o
East Lansing Laboratory ‘
714 South Harrison Road \Q Qﬁ
East Lansing, Michigan 488234 O ~ O

Tel; 517-336-6130 Lee BringContiy(chec S.T. website)
SRS

N\ Z
Florida Departmenm%r@t
Jacksonville Regiongl L.ab 'y

Latent Print Secti O N\ OC)

711-A Libe eet Q

\ ackson% W

Tel: 90 -6 D . Walters (check C.A.8.T. websitc)
e ,

13.6 DOC @“’R@Q}) REPORTING:
13.98C%The searc ts should be documented in the notes and copies of any

@) pictures of the shoes or tires should also be kept with the notes.
&.6.2 When a report is generated with the search result(s), a disclaimer should
< always be added that the list is not all-inclusive, unless the manufacturer
has indicated that the list is complete.
13.6.3 Because of 13.4.8, a recommended start to the search report would be a
general disclaimer “As of date”,

%

FODTWEAR AND TIRE TRACK ANALYTICAL METHOD
issuing Autherily: Quality Manager, lssued 07/2/2007 Rev. 6
Page 86 of 107




14

CASE WORK DOCUMENTATION AND REPORT WRITING

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

142  Documentation shall be to the extent that another gualified 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 Viabally examined
for the presence of comparable impression detail. |

14.2.2 When comparable impression detail is observed, ib@@uld be preserved
prior to additional processing. (%2
14.2.2.1 Comparable impression detail ma %photographed upon initial

examination, as additional deta ge‘velops, after a specific
method, and/or prior to a sub@%ﬁent method.
14.2.2.1.1 Impression ph@ggrap ages and/or case

document shalldn Lyﬁa scale, unique case
identiﬁegd te hﬁl’ys ‘sinitials.

14,2.2.2 Impressions de%ﬁped vé{) ‘ocessing may be lifted in

lieu of phot y. \(\

142221 1 plfﬁ&li \all contain the unique case

\Qfd tifder, fg)and analyst's initials.
14.2.3 Impression e@&aﬁé&@w@ 4tion shall include which impressions

were anal 7 co e % Gated, and the conclusions reached.
14.2.3. chi S alyzed shall have an individualizing alpha

§2 an@u% designation.

IK &o a&@ ill note any impressions deemed to not be of
on quality.

O \? o
@14.2.3. I sion documentation may also include, at the analyst's
(%) discretion, the source of the impression and pattern if
OQ discernable.
< 14.2.3.4 Analysts shall document what the impressions were compared to
and the results of those comparisons.

14.2.3.42 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 ot 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, ina

%
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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
climination prints/photographs) from feotwear
submitted by the agency. Footwear fHat can be
climinated based on outsole desifit differences does not
require test impressions. ~ @
14.2.4.1.2 Case documentation sha %ﬁain copies of all
impressions submitie “byrthe customer. All
impressions deem value for comparison shall be
preserved in ph a;&%r digital form.
14.2.4.1.3 Impression 1@ ro@ andl retained in the laboratory
e
ns

do not needo b he case file,
14.2.4.1.4 Case d€§gr‘ne ontain originals or machine
copt al W impressions used in the
s@gari test impressions submitted by the
Stomerage all be copied prior to being

é\(bi tyshed. @ws must be suitable for compatison.

AN
14.3  The report sha (%S ck‘éuoa '%ncise as possible, convey the analytical findings
and conclusion& and-~will besupported by scientific procedures.
14.3.1 Tﬁq%epox e @y divided into three sections: EVIDENCE
BES I%QXAMINATION, and CONCLUSION. The following
{\%re some b eport wording guidelines categorized according to where
@ they would appear in the report. There may be situations that do not fit the
OQ examples given. Unique wording for these situations will be developed as
QK the need arises.
14.3.1.1 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 what steps were taken to make the
impressions sufficiently visible for the comparison process,
including visual examination.
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14.3.1.3

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 whigh shoes and/or
tires were compared to which impressions. O@

\)

LEVELS OF CONCLUSION (this exa@ﬁoming need not be
used):

14.3.1.3.1 Identification (defi onclusion of identity) - this
is the highest degree of associ expressed in footwear and
tire impression examlnatlo hxs nion means that the
particular shoe or tire 12(@ 1011 to the exclusion of all
other shoes or tires.

14.3.1.3.2 Pro@? (v@ igh degree of association) —
this oplmon @ € nce is very persuasive that the

shoe or t ion, yet some critical feature or
quall issing so that an identification is not in
orde

° ’\
. 1 ave made (sagnlﬁcant association of
haracterlstlcs) this opinion means that the
ysical size correspond and there may also be some
ence of the general condition of wear.

14, 3 1.3.4 Inconclusive (limited association of some
characteristics) — this opinion means some similarities are
noted; however, there are significant limiting factors in the
questioned impression that do not permit a specific association
between the questioned impression and the known shoe or tire.

14.3.1.3.5 Probably did not make (very high degree of non-
association) — this opinion means that the evidence is very
persuasive that the shoe or tire did not make the impression, but
the impression lacks sufficient quality or clarity for an
elimination. Some possible dissimilarities may exist.

14.3.1.3.6 Elimination (definite exclusion) — this is the highest
degree of non association expressed in footwear and tire
impression examinations. This opinion means that the shoe or
tire did not make the impression.
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14.4

14.5

14.6

%

14.3.1.3.7 Unsuitable (lacks sufficient detail for a meaningful
comparison) — this opinion means that insufficient detail was
present in the questioned impression to enable any meaningful
comparison with any known shoe or tire.

14.3.1.3.8 Footwear and tire search results, if done by ISP
Forensic Services.

14.3.1.3.9 Discouraged expressions — twmg expressions
should not be used because they may caus¢\misinterpretation of
the conclusion: %

» Consistent with %

* Match/no match ‘\Q

* Responsible for/ Not resg{‘.ﬁ’sible for

e Done by/ Not done b @

» Caused with/ No %,)

The case file shall be organized ir\Q(g%ld@‘m@ to back as follows:

Report;
Examination documentation pgket nétes, worksheets, copies/forms, digital

imaging reports, photogra tes re );

Administrative docu ton é@pie mission forms, communication logs,
agency reports, etc) \\ Q/

The verlfymg st s pel@n the technical and administrative review on the
case, Int ing analyst is unavailable, another approved

analyst mé*pel\oﬁ@}gﬁ; feyfews.
wgitvers OF

KQS Scientific Working Group on Shoeprint and Tire Tread Evidence Technology

(SWGTREAD) - SWGTREAD documents are officially published in the Jowrnal
of Forensic Identification, 766/55(6), 2005.
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15

FIELD PROCESSING

15.1 BACKGROUND
Proper collection of footwear and tire impression evidence by photography,
casting and lifting can preserve the fragile evidence for laboratory examination,
There may be some differences in the methods chosen for use in the field because
of ambient conditions and other factors. There is often other information
available in the area of the impressions that may provide valuable assistance to
the investigation.

9
152 SCOPE @
15.2.1 Impression evidence may be easily destroyed by @ people driving or

walking in the scene.
15.2.2 Lack of success in finding impression evid at a scene may be due to:
¢ Not believing that impressions w@gé found at the scene and not
aggressively looking for them, O™
¢ Incomplete searches of the €, \}bly due to lack of
knowledge about whele ﬂ éc? d how they can be found.
¢ Arrival at scene after ez peqp rlven or trampled over the

impression evidend s for impressions in those
arcas. AiloanQaut}@« ns to walk or drive through the
scene area.

¢ Theco bn&t and surface characteristics not being
condu (& n of impressions.

n intentionally destroyed.

tro extemm impressions.

d in the following areas:
£ oint of occurrence of the crime. “Where was the
ﬁne itted?”

6 o At tl@omt of entry. “How did the suspect get to the scene and
Q how did the suspect enter the scene?”
\O ¢ On the path through the scene, “What did the suspect do in the
Q scene?”
e On the victim, “How did the victim get injured or die?”
e On the point of exit and other exterior areas. “How did the suspect
leave the scene and what did the suspect do outside the scene?”
15.2.4 Although the basic methods for processing footwear and tire impressions
are similar, tire impressions require some additional processing because of
the large tread area that impacts the surface and other factors associated
with tires.
15.2.5 The four basic methods of recording impressions in the field are:
15.2.5.1 Photography.
15.2.5.2 Documentation/sketching.
15.2.5.3 Casting.
15.2.54 Lifting.
15.2.6 Photography is always done before casting or lifting,
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15.2.7 Casting is advisable after photography when:
e Impressions are over % inch deep into the substrate.
e Impressions are so deep that interfering shadows appear with
oblique lighting.
e Impressions having different orientations are closely aligned with
one another.

153 EQUIPMENT AND MATERIALS
Digital and/or 35mm camera (in manual setting)
35mm color or black & white film ISO 100 %)
Large memory card (1 gigabyte oxr more is best) ‘\Q
Tripod 6 .
Flash and sync cord %Q
Shutter release cable O
Photo logs 6\

Scales (FBI-type scale preferred) @Q
Measuring tapes O\ *

Flashlight L
o’ O

Measuring cup or beaker c§

Mixing bucket N\
“Heavy-duty stir stick 20\ 6\0 0@

Deflecting sticks (tongue dgpr sso@, C)

Cardboard NS N\

Sun blocking metho@&e &A‘k c@l, blanket, or other large item)

Newspaper or wragging ;{ é

Electrostatic d SN
Mylar OQ O\/

File foldeﬁq\a> O
Tape t fx th@i @to file folders
Ge lé&rs O
hesive lifters
fingerprint tape

QK Portable stove

Pot

Thermometer

Large evidence bags

Numbered or lettered markers

Sketch pad

Pens/pencils

154 REAGENTS
Pre-weighed dental stone in heavy-duty zipper closure plastic bags
e 2 pounds of dental stone/bag for shoe casts and small tire casts
o 5 pounds of dental stone/bag for tire impression casts, 10 1b for 3° cast
Supply of tap water (large water carboy for tire tracks)
Snowprint Wax
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Black spray paint (or other color)

Hair spray

Sulfur granules (prill suifur)

5% potassium sulfate solution (approximate)

15.5 FOOTWEAR AND TIRE IMPRESSION PHOTOGRAPHY

15.5.1 The impressions are numbered by the scene markers. The scene is
photographed showing the markers at every impression. General scene
photography is done taking overall, medium and close up shots prior o
examination quality photographs.

15.5.2 In order for an analyst to perform a quality examinqtie)@?igh-quality
close-up photographs are required. 4\

15.5.3 If using a digital camera, the camera is set on h@naximum resolution
setting, preferably in tiff or raw.

15.5.4 The 35mm camera has a “normal” lens. ‘\O

15.5.5 The camera is mounted on a fripod in a manner that the plane of the
film is parallel to the plane of the i ssi@

15.5.6 The scale is placed adjacent to %@1}& ;{iane as the impression.
The scale may have to be depsessed i ilor snow adjacent to the

I&J @«1 the impression. An

impression. The scale s
additional scale may idth of, but not actually in, the

n thede
ed along
impression. An additi@nal ta@n 3) is laid down along the side of

the tire impressiom\@ are c
15.5.7 The shuiter r @ on a long sync cord are atached to the

ca nd
camera, Th ;:%'er —t@r ay be used in lieu of the shuiter release
cable. O

15.5.8 The \@\? of ﬂgﬁ&ax%%?s view finder is filled with the impression, scale
el t&éxs
tingA
1

(&)

arg%x . @ ¢ impression, not the scale.
15.5.9 @b 'qyﬁ@h used to enhance the impression. When necessary,
s@@mbien 13:&01(& out. The flash is positioned at least three feet
@K from the inipression
OQ.S.IO A photo log is established and all photographs are entered on the photo
Q\ log. Information to be entered on the photo log should include:
¢ Case number.
¢ Film information.
e Photograph number with description and maker number of item
photographed.
e [i-stop and exposure time.
15.5.11 Impressions in snow may be highlighted with a light misting of colored
aerosol sprays:
e Grey auto primer
¢ Rust auto primer
¢ Snowprint Wax
e Other colored spray paints
When using any type of spray on an impression, caution should be used.
The spray should be directed into the air over the impression and allowed
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15.6

%

to drift down into the impression, Use of sprays may damage the
impression even though precautions are taken.

15.5.12 A minimum of four photographs are taken of each impression (or section
of tire impression), one without a scale and three with a scale.

15.5.13 Photographs should be taken of impressions made by each foot, whenever
possible.

15.5.14 A tire impression should be divided up into sections, labeled and
overlapping photographs taken in sequence. Enough length should be
photographed to include one tire rotation, if the impression is long

enough. S

15.5.15 Markers (and section labels) are left in place for ca:st'&)@;

15.5.16 Do not delete any digital photographs. \

15.5.17 Avoid “playing back” digital photogtaphs beca@éhis may cause loss of
resolution.

15.5.18 Digital photographs should be saved direc\(y to a computet file or burned
directly to a CD or DVD. ©

o3
DOCUMENTING AND SKETCHING, O° Q*
NS

15.6.1 Note case number (if available), date, Gme, ,Sion of scene, conditions at
scene (such as soil, weat ois@ , @ &trate), scene responders
from lab, agency(s) 1 d, 13\ in Jtor and contact information.

15.6.2 Once markers have b&n pla@ne impressions, diagram impressions
to record relations@p to 1 Jand direction of travel.

15.6.3 Record meas nts ghim ns in scene using baseline,
triangulation oth%@iea%;e

15.6.4 Docum Whi @m@g ¢ had examination quality photographs taken.

15.6.5 A pl\l&& should % t of all photos.

15.6.6 Dg{(; et%@ @) ssions were cast.

15.6.7 Mgasur @nent vehicle track width, turning diameter, wheel base,

%nd directi travel of tire impressions, if possible.
1@% etermine Qd for elimination impressions. Collect elimination

enf system.

\OQ impressions and/or photographs of footwear and tires of non-suspect

persons and vehicles.
15.6.8.1 Document brand name, manufacturer, model, size and DOT
information of tires.

15.6.8.2 Document brand, style and size of footwea.
15.6.9 Sketches should have the following information on them:
“Not to Scale”, unless drawn to scale.
If drawn to scale, should have the scale indicated.
North indicated.
Initials or signature of preparer.
Date of preparation.
Case number.

e Measurements or measurement table with units indicated.

15.6.10 Sketches can be rough representations of the item or area,
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15.7

Q\

15.6.9 A report of crime scene activities should be entered into the Forensic
Services electronic evidence tracking system, a written report generated,
and placed in the file. This report may be given to the agency.

CASTING FOOTWEAR IMPRESSIONS IN SOIL

15.7.1 Casting is done after the general and examination quality photography is
completed.

15.7.2 Hair spray may be applied to loose sandy soil as a means to “bind” the
loose particles prior to casting.

15.7.3 Lightweight debris which has fallen into the impression aSviously after
the impression was made may be carefully removed.~ExXtraneous matter
which is part of the impression itself must not be @oved.

15.7.4 The required amount of water is added to theﬁ]@ ag of dental stone,
following the manufacturer's powder/water 1 supplied with the dental
stone powder (usually around 8 to 9 oun, ‘es-bf water).

15.7.5 The bag is squeezed and massaged to letely mix the water and dental
stone for 2 to 3 minutes. The viSCO\@ of Qs\fnixture should be that of
pancake batter.

Nl

15.7.6 While pouring, the bag shoul@ hesl\'dgt)a h@ of just a few inches

above the impression. ’\C) ) Q/

15.7.7 Casting material is po '@)n thq%‘o@rface just off to the side of the
impression, Contin Qo ad ti terial until the mixture overflows
the impression.hgér oupthe ial directly onto any design-bearing
or pattern-b paréd the ession. An alternative method is to
pour the materfal o cting stick and then onto the impression area

{(not as H@a && ’{@

15.7.8 As t}%&?‘o IIK't(\h/ en, information may be written on the back
su{ of aSO
O 9

@ ) @s}@\bw

¢ Date

e Impression number

e Orientation marks

15.7.9 The cast should be allowed to completely harden, at least 20 minutes (time
is very temperature and humidity dependent). If the ground is very wet
and the cast will not harden, add more dry dental stone powder to the top
of the cast or pour another bag of mixture on top of the cast.

15.7.10 When the cast has hardened, loosen all around the edges of the cast and
lift, Pad with paper and pack loosely into a bag or box. Allow the cast to
dry at room temperature for at least 24 hours before packaging or
attempting to clean.

15.7.11 Casts are packaged in paper or cardboard boxes that can “breath”. Avoid
the use of any bubble wrap, Styrofoam packing or Styrofoam lined boxes.

15.7.12 Cast Cleaning Process: Casts may be hand-cleaned, brush-cleaned or

cleaned in the cleaning tank which contains a saturated solution of

potassium sulfate in tap water. The cast should be fully submerged in the
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15.8

%

15.9

solution for 1 hour. The cast is removed, brushed lightly to removed
addition debris, rinsed with water, and dried.

CASTING TIRE IMPRESSIONS IN SOIL

15.8.1 Casting is done after the general and examination quality photography is
completed.

15.8.2 The tire impression is carefully examined to determine the area that will
be cast. One section (or more) approximately 3’ long is chosen and
blocked off with cardboard or other dams on each end. If more than one
section is chosen, each is cast separately using the following instructions.

15.8.3 Two 5-pound bags of dental stone are emptied into £ ixing bucket and
sufficient tap water (approximately four 120z cu@ﬁ added. The
mixture is thoroughly blended with a mixing stigk for 2 to 3 minutes. The
resulting mixture should have the consistency-ef pancake batter.

15.8.4 The mixture is poured onto a piece of ca dieard deflector held a couple of
inches above the surface and the casting\dompound is allowed to flow into
the chosen section of impression.

15.8.5 As the cast begins to harden, in@ ati ?y)(gwritten on the back
surface of the cast:

o Initials ’\\0® " &
Case number O K(\ 0@
Date \Q)
NS,
Impress @um%r\ O
Oriene?lbn gy, O
15.8.6 The cast shoyl bza W)ﬁrcompletely harden, at least 20 minutes (fime
is ver, er and humidity dependent). If the ground is very wet
and\é ast $ &n, add more dry dental stone powder to the top
of‘the ;5 po@other bag of mixture on top of the cast, Tire
impression ¢ ¢ very large and additional time to completely harden
\ﬁis necessar %
&7 When the cast has hardened, loosen all around the edges of the cast and

\O gently lift. Pad loosely with paper and transport to the lab or agency

facility. Allow the cast to dry at room temperature for at least 24 hours
before packaging or attempting to clean.

15.8.8 Casts are packaged in paper or cardboard boxes that can “breath”, Avoid
the use of any bubble wrap, styrofoam packing or styrofoam lined boxes.

15.8.9 Cast Cleaning Process: Casts may be hand-cleaned, brush-cleaned or
cleaned in the cleaning tank which contains a saturated solution of
potassium sulfate in tap water. Because of the size of these casts, they
cannot be submerged completely in the cleaning tank. Each end should
be submerged in the solution for 1 hour. The cast is removed, rinsed with
water, brushed lightly to removed addition debris, and dricd.

15.8.10 The cast is examined carefuily for the presence of wear bars and, if found,
these are marked on the cast.

CASTING IMPRESSIONS IN SNOW
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15.9.1 Casting is done after the general and examination quality photography is
completed.
15.9.2 There are several difficulties associated with casting snow impressions:
e As the casting material sets, heat is generated which can partially
melt the impression. '
e Viscous casting material has a tendency to penetrate the base of the
© snow impression and flow through the impression.
o The “walls” of the impression may fall into the impression causing
trapped air to create voids in the cast.
¢ The casting compound may freeze before the Egﬁhas set.
15.9.3 The dental stone-water mixture may be super-cool adding snow to
the mixture (with corresponding less water) or b ~eﬁng very cold water.
15.9.4 The addition of 5% potassium sulfate solutiogé}he dental stone will
prevent the formation of ice crystals on th . This lowers the freezing
point of the water. It also decreases the ng time, so that the cast will
set before the water freezes. This te ue %hould be considered when

casting in temperatures close to osge ow %
2

15.9.5 To allow the cast to retain heat@ §P1 if\cold weather, cover the
- a cement blanket,

cast with sheets of newspapefgcardbo:
15.9.6 If using Snowprint Wax: \\ %)
15.9.6.1 The instruc(f?;Q)n t n@l be followed.
15.9.6.2 The can o@/ b@ om temperature before use. If the
can is_togreoldyt pre@e of the propellant will be too low.

15.9.6.3 Co el t e@)ression, including the walls of the
i ressi% d 'ﬁ’m unding area with a least three generous
ns @bt

‘%plk@& wax spray.
15, @ et ¢hy w@; for 10 minutes.
1 82 5 ﬁ@par 5 pour, a slightly thickened mixture of dental stone
\ind gafet.

{\. 5.9.6.6 um setting time is 60 minutes.
@" 15.9.6.7 When completely hardened, lift the cast without damaging the
Q wax shell. The wax is a permanent part of the cast.
Qﬁ 15.9.6.8 Let cast sit at room temperature for 48 hours to allow any frozen
dental stone material to thaw without surface damage.
15.9.7 Casts may be poured following steps from 15.9.6.5 after application of
primer spray paints or without any addition to impression. '
15.9.8 Sulfur casting. Sulfur casting works best under extremely cold snow
conditions. It does not give very good impression detail with warmer
snow conditions or with granular snow.
15.9.8.1 Construct a pour channel by building up the snow to a level that
is higher than and sloping down to the impression.
15.9.8.2 Approximately 5 pounds of crystalline or prill sulfur is needed
for one shoe impression. Fill a 1-quart aluminum pot (with a
handle) with sulfur and set onto a heating plate with stirring
capability. Add a stir bar.
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15.9.8.3 Turn the heat to a low to medium setting and heat the sulfur
slowly to the melting point around 115°C, stirring constantly.
The temperature may be checked with a thermometer. As the
sulfur melts, add more sulfur until the amount for one cast,
approximately 5 pounds, has been reached.

15.9.8.4 When all the sulfur has been melted, the heat source can be
removed or turned off. Continue stirring until the sulfur begins
to orystallize around the edges and the crystals do not redissolve
with stirring.

15.9.8.5 Pour the entire amount of sulfur into the prep channel so that
it is directed down the channel into the i on.

15.9.8.6 Let the cast sit undisturbed for at least 3 nutes until it is
thoroughly cooled. Sulfur casts are vegy fragile and brittle, so
extreme care must be exercised }VE? ifting and handling the
cast, N

15.9.8.7 Note: If a portable gas stov ‘?se , use extreme caution during
the melting process over 61\ enépe.

&

t, or that have standing
s in sections 15,7 and 15.8

oy
15.10 CASTING IMPRESSIONS UNDE T
15.10.1 Impressions that are onl)\’{&hallﬁé@n er
m

water in them can beq{@lsin
because the casting compo is the water from the impression.
15.10.2 Impressions thaﬁﬁ{o nd er can also be cast.

tally
15.10.3 Do not attelr% dr&g}&e w@ away as this may disturb the impression.
15.10.4 Casting is 8 a%\ e;él;ral and examination quality photography is
comple xS
15.10.5 Care pﬁ) ca& frame around the impression that is large enough
: e;@pace on all sides of the impression. Suggestions for
ard

W
£ dasti a lude:
@{6 . l%h

e Cardboard
\OQ ¢ TFile folder
¢ Bucket with bottom removed
15.10.6 Lightly sift the dental stone powder over the arcas of the impression that
are under water until about 17’ of the casting powder covers the area.
15.10.7 Prepare a mixture of dental stone as in 15.7 or 15.8, making enough to fill
the frame to a depth of 2°. Add the mixture to the frame by carefully
pouring it into that area and allowing it to settle through the water onto
the impression,
15.10.8 Allow the cast to set for at least 60 minutes.
15.10.9 Lift the cast and allow it to dry. Mark the cast when it is dry with the
information included in 15.7.8 and 15.8.5.

15.11 LIFTING
15.11.1 Electrostatic Dust Lifting
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15.11.1.1 The EDL device has been successfully used to lift dry deposit
impressions from the following substrates:

¢ Paper and cardboard

e Linoleum or tile

¢ Metal

s Laminate, plastic or stone countertops

e Seat covers

¢ Wood

¢ Carpet

e Asphalt @6

o Concrete ‘\O
15.11.1.2 The impression is photographed first @& proper comparison

photographic techniques.

15.11.1.3 The mylar lifting film is not reug€d. A new piece of mylar of
sufficient size for the impressiémis used for the lift.

15.11.1.4 The general instructions i tiong.Z.’/‘ and the manufacturer’s
instruction manual arle we Q

N o< O
15.11.2 Gel Lifting g/
a

15.11.2.1 Gel lifters co gelatin layer that permits the

. N
@«\1 1 %’dh@
lifting of trz@s of ¢ fioh almost every surface, including
porous r&@erials\&;%@bo‘ard or paper.
i be ﬂ ize using scissors and can be marked
fe

15.11.2.2 Thediffers cah|
w& pr te %) ation.
15.11.2 e et e in several types:
Ko

Qo) ck
@) QO Cransparent
@15.1 1.2: ea of interest is photographed using proper techniques
fi

%) 4
OQ 15.11.2.5 Impressions can be lifted using gel lifters both before and after
K .

Q applying fingerprint powder.
15.11.2.6 Even if the impressions did not show upon the lighting of the

surface and were not visible when lifted, they may show up
under oblique lighting of the lifter surface in a dark room (after
removing the cover sheet). Lifters with no apparent impressions
in normal light, may show highly detailed images with oblique
lighting in a dark room.

15.11.2.7 Follow the general lifting technique as described in Section
9.2.4.

15.11.2.8 The gel lifter should be left on the impression for about 10
minutes prior to lifting/recovery. This allows sufficient time for
the impression to completely transfer to the lifter,

15.11.2.9 When impressions contain very coarse material (sand),
problems can be expected in replacing the cover sheet. Itis
recommended to photograph the impression before attempting to
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replace the cover. The lifter can be secured in the bottom of a
cardboard box without the cover sheet on the lifter.

15.11.3 Powdering and Handiprint/Tape Lifting

15.11,3.1 This technique is often useful on freshly waxed tile or linoleum
floors.

15.11.3.2 The area of interest is photographed using proper techniques
first.

15.11.3.3 The powder is applied as described in Sections 9.3.5t09.3.7
and lifted with 3” fingerprint tape or Handiprin@sing the
methods described in Section 9.2.4. .

15.11.3.3 If3” tape is used, the tape should be pl on the impression
in overlapping strips until the impregsiQmhis completely covered.
All the pieces should be lifted togett@d in a smooth action.

15.11.3.4 Opaque Handiprint lifts are th q@?erse of the impressions and
should be treated as positivesQ&’ter covering, transparent
Handiprint lifts should be @ed before labeling on the back
of the lift. Transpare ffts lzab this manner are negatives
and represent the il'r@'e sions.ak seehon the substrate..

O Q@
15.12 TIRE TRACK IMPRESSIOT%?@SU@I\@SQ/
15.12.1 The dimensions of veRBicle t@n ns can be used to determine

possible manufa@&@r’ Bi&i @odel.

15.12.1.1 Th de of , engineering and refinements to a
v$1 prioR s-¥roduction, results in an individualizing of
di @)&uding track width) of vehicles.
15.126@ sb&hi if¥otmation can produce a list of candidate vehicles
g\\ thagcotr ds to the dimensions of the track width(s) recorded
@) .
\ﬁl 5.12.1, 'fg%n eliminate models of vehicles, as well as reduce the
@\ aimber of vehicle models to be considered in the investigation.
OQ 15.12.1.4 This information makes use of a program called the Forensic
Q\ ‘ Tire & Vehicle Track Identification program jointly developed
by the Royal Canadian Mounted Police and the Michigan State
Police.
15.12.2 There are several factors that affect track width measurements:
15.12.2.1 Measurement of the track width(s) must be precise. Known
track width measurements are entered into the computer in tenths
of an inch increments. Measurements at a scene must also be
converted into tenths of an inch prior to computer entry.
15.12.2.2 Measurements should be taken by two people. Care must be
taken to measure the track width perpendicularly actoss the
tracks with the tape measure pulled tight. This reduces the
chance for error in the measurement.
15.12.2.3 Track width measurements usually differ from front and rear
axles on many vehicles.
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15.12.2.4 Vehicle conditions such as improper camber and toe-in or toe-
out will distort track width measurements from manufacturers
specifications.

15.12.2.5 If the original rims on a vehicle have been replaced with over-
size rims, the center point of the track measurement will shift.

15.12.3 Wheelbase Measurement

15.12.3.1 This is the distance between the front and rear axles of a vehicle.

15.12.3.2 Ascertain a break in the flow of the tire tracks so that a reference
point can be located for both front and rear “leading” edges.

15.12.3.3 When a vehicle stops and reverses direction, t}@wheelbase can
be obtained by measuring from the leading e@e of the rear to the
leading edge of the front tire tracks. A\

15.12.3.4 Whenever possible, wheelbase me%@lents should be taken
from both sides to ensure accuracy.

15.12.3.5 One person should hold the zetowedd of the tape measure at the
reference point. The tape is d tight and a reading taken over

the second reference point(’ ﬁ
15.12.3.6 As long as the tire tra% ;’@Qb a vehicle which had its
front tire straight at @e i eV , accurate measurements

re
be taken. <O
caneaeno\\ QQQ/ |

X9 i
0" O 4
S \\®
\QO \\'O & i Wheelhase
& < 4

_ Rear -
Track £
Widih S

Leading edpe of frant Lire Lracks {o fending edge of rear tire truvks,

15.12.4 Vehicle Track Width (Stance) Measurement
15.12.4.1 The distance between the center points of the tires from one
vehicle side to the other. The measurements provided by the
manufacturers for the vehicle database represent center to center
dimensions.
15.12.4.2 Track width dimensions for both front and rear axles vary on
most vehicles. Rear track width is usually narrower for most

North American vehicles.
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15.12.4.3 Whenever possible, record track width measurements, locating
the center point of the scene tire impression on one side and
measure at right angles to the center point on the other side.
15.12.4.4 Use the center rib, center groove or visual examination to locate
the center point of the tread pattern and mark the location.
15.12.4.5 If the center points have been obliterated and can not be
calculated, other methods may have to be used:
« Outside edge to inside edge.
o Inside edge to outside edge.
o Inside edge to inside edge plus tire width&
« Outside edge to outside edge minus i width.
15.12.4.6 Do not rely on front track width measu nts recorded from
tire tracks that were made when th ¢le was turning.
15.12.4.7 Except for vehicle with 4-wheel steering, rear track width can be
obtained from tracks left by ve s turning at the scene.

15.12.4.8 When dealing with tire tra@eﬂ vehicles with dual tires,
take the measurement fr e (c) point between the two

tires. Q g;f
15.12.4.9 Measuring track width an sus chicles: Record the center
to center distan w e tis

{‘@1 s close to the road surface as
possible. T (ehicles
8 tk{&ay
AN
en

g ¢ raised on a hoist for this
measure@ a calrse errors.
t

15.12,5 Turning D@(Qe @s e
15.12.5.1 l@he Ve de a sharp turn at the scene, this

“Gheasyirénic be possible.
15.@@ Prgblem driver may/may not have applied the “full lock”

) %ﬂhe @ng mechanism when turning (turned the steering
hﬂ%h
dircgtion).

t into position as far as it will go in the turning
& |
Q@ 15.12.5.3 Calculating a turning diameter in some cases may be useful in
KO eliminating suspect vehicles that cannot make as tight a furn as
Q that found at the scene,
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Measurements are laken from the onles edge of the ure
made by the outer most feunt tre,

Turning diameter = WA A
For example If fne x 4o x' equals 10m, 6
then B equals S, and iF A equals 3.4m thea: @
D= (/34 + 34 O
(25134 +34 A\
=735+ 34 \

= 10.785m

15.12.5.4 Select a segment of a front tire/ which reflects the sharpest
portion of the turn.

. . NI
15.12.5.5 Referring to the dlagran@lg/ a n@&mng tape along an
i

imaginary cord conn of the outer margin of the

track arc, The positipn of nedsmot critical but its

measurement is.\ﬁie mé@ ‘e hould be taken from outer
ill

margin to oytgfIhargi ed in the diagram.
15.12.5.6 Bisect arc.x-x’ ahtit%?p i and at this point erect a line at
right ar@?ex ending ine y outward to the outer margin of
arc%& as @n i@e diagram. This line will be referred to as
ki , a 3 &n@rement is also critical. This makes Cx and
]

~allowing either to be defined as B.
15.@&%
NG

o defifed as Z in the diagram is an imaginary line
ndj @om point C to the other side of the circle, whose

ia is to be calculated. The diameter is now calculated by
@ £ owing short formula: diameter = (BY/A) + A.
@ 151258 icles with 4-wheel steering can produce a smaller turning
OQ diameter and tighter space mancuverability at low vehicle
QK speeds,

15.12.6 Tread Design Width (Tread Width) Measurement
15.12.6.1 The measurement across the tread from one edge of the design

to the other is referred to as the tread width.
15.12.6.2 Do not rely solely on a scale in a photograph for this dimension.
It should also be recorded at the scene.
15.12.6.3 Factors that can affect this measurement:
s Tire inflation pressure.
e Load on tire.
15.12.6.4 The edge of the tread design in a scene impression may be
difficult to discern because of:
s Tire design (round shoulders, offset lugs).
e Wear to edge of tire.
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o Nature of substrate in which impression was made.

15.12.6.5 If a full tread width is not available, this information may still be
possible to determine. By locating the center of the pattern and
measuring to one edge, the manufacturer may be able to
caloulate the full width of the impression and suggest a possible
tire size.

15.12.6.6 As the tread design wears down, the measurable width increases
slightly for designs with rounded and sloping shoulders,

15.12.6.7 Over-inflated tires or those with badly worn shoulders may not
flatten out completely to leave a full width “fogtprint™. This is
important knowledge to have when explainingAlight
discrepancies that can occur in measure s between scene and
known impressions. %Q

15.12.7 Direction of Travel Determination ‘\O
15.12.7.1 Observations can be made ?fb‘? scene regarding the direction of
itioéientation.
n

vehicle travel and vehicl
15.12.7.2 Vegetation is bent intQt d@ /z({travei by vehicle passing
ctatio

over and/or throughghe ve&é
15.12.7.3 Soil and snow ‘Q&@ppi@ r aced into the direction of

travel by a \Qﬁe trayickin derate speeds, as opposed to a
vehicle just starti t. pings” are causc by debris
ingSrto the '00'@ d slots of the tire, and falling out
k.

15.12.7.4 Splashe & les and stains are displaced into the direction
icle traveling at moderate speeds actoss

ta &
¢ (bacc@l(%&f liquid substances such as blood, muddy water,
L.
éz@ ‘& traveling from an area of soil will transfer traces onto
&

a Jeovered surface such as asphalt or concrete. The transfer

< will become lighter as the vehicle gets further from the source of
OQ the contamination.
< 15.12.7.6 A vehicle at rest may leak oil and other liquids from the engine
or hood region that may provide an orientation of the vehicle.
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Appendix A
Footwear and Tire Impression Instrument Maintenance

Manufacturer's instrument manuals designated with * are on file in the Latent Section (*1), Drug
Lab (*2) or the Criminalistics/Alcohol Lab (*3).

ALS*1
For ALS maintenance see method 8.1.

Balances (located in Drug Lab)
Footwear and tire impression analysts will use the balances located in the.d&’lab following the
Controlled Substances Discipline "Balance Calibration Verification An{lg&\fcal Method".

%)
CAE Fuming Chambers %
Maintenance shall consist of cleaning the tanks as needed. "O\O

Cameras (*3 and Latents Lab) \QQ *
General maintenance consists of wiping camera bodi@h h, blowing off lenses and
mitrors to remove dust or dirt, and then cleaning wi@a soQ[ t %yeglass cleaner,
If a camera malfunctions, it will be taken out of%:hce it e repaired, The camera shall
be tagged indicating that it is out of sewicte@'ttet&f\ \ S@ , etc. will be recorded in the

N

maintenance log.

(5\@ O OC)
ESDA (*3) W\ O Q
The bronze plate may become coeﬁl in Y rprints or small quantities of toner during
use. The best method of clea iswolate ig forbrush vigorously with tissue paper. If the plate
becomes seriously contami or, aced Sdch that the vacuum is impaired, the plate should
be replaced. Additionalsggint e ?hg ¢ conducted as needed and all maintenance will be

recorded in the mair&n@we@ @
\\
Electrostati;@@ Print Lifter (g)

Recharge th ery overnight approximately every two months or as needed. Maintenance
shall be @ oted as needed and all maintenance will be recorded in the maintenance log.

Eyewashes and showers
Eyewash function shall be checked monthly and documented on the Chemistry Section QC
worksheet. The showers are also checked annually by building maintenance.

Fume Hoods (in Drug Lab*2, in Latents Chemical Processing Lab*1)

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 2 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 yeatly 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 (Drug Lab*2, *3) (%)
All microscopes have year servicing performed by an outside source. ‘\C)Q)
~\
Powder Station Exhaust Vents (Latents Powder Lab) é
Filters are washed periodically and replaced annually by the buildj %ﬂaintenance staff.
Additional maintenance is performed as needed. Maintenance&ice calls, etc. will be
recorded in the maintenance log. @Q
N Qﬁ
< K
. c)@ N Q/é
SESA\
o X
< x<Q
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