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BACKGROUND/SCOPE

i1 Footwear identification can be dated back to a homicide investigation in 1786,
The initial interest in tire marks began with traffic investigation in the late 1920s,
One of the earliest uses of tire impression evidence was in England in the early

1940s, 6
1.2 The discipline of Footwear and Tire Impression analysis is the process of . 0®
determining whether a shoe or tire was the source of an impression. \A\

1.3 Itisa discipline based on the comparison of outsole or tread design, sizew
patterns and individual characteristics between an unknown or questioped
impression and a known shoe or tire. (.o\

%rox' te size

i.4  Footwear evidence may provide the type, make, description a
of a shoe, as well as the number of suspects, sequence of e
c-an

, and of
entry and exit. Tire track evidence may provide type, Q ) X m&snze
of a tire. It may also indicate the type of vehicle use

1.5  Footwear and tires may have individual cha:a ts plﬁ@é f the
manufacturing process. They also become p in al
characteristics with use,

1.6 This Analytical Method defines bo mca @ processing the
majority of evidence encountere n track impression
analysts and comparison methado

1.6.1 These methods wi |bcg$gl %chmquﬁs that are routinely
n of nee.
d

used in the exami
1.6.2 These methocge of b ress each and every situation or

type of ew@g enc ted
163 The indwq | apd u %mse sound judgment in selecting the

met ich w 2 e requirements of the evidence submitted in

a spécifie case; therefo € procedures are designed to accommodate the
tity of evidence encountered.

QP
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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, ®9

International Organization of Standardization (ISO)/International Electrochemical A\
Commission (IEC), ISO/IEC1T02S - General requirements for the competence of te@
and calibration laboratories, 2005 (ISO/IEC 17025:2005(E).

The Scientific Working Group on Shoeprint and Tire Tread Evidence Techng
(SWGTREAD) - SWGTREAD documents are officially published in rhe JorHal of

Forensic Identification, 766/55(6), 2005,

Idaho State Police Forensic Services — Quality Manual ISO!IECQ@ 2@ &
& &
SO
¥ S
SANNe)
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3 DEIINITIONS

Abrasion
The progressive wearing away of a tire in service,

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

Q;%

-

Aging A\
Deterioration (physical and chemical) of rubber through oxidation over a period of time, K

Alternate Light Source %
Ultraviclet light source which may have variable wavelengths, used to visualize footwear O\thck
impressions.

Ambient Light \QQ Q*

The available or existing fight that surrounds the object being photographed. Q

Attenuated Light
Supplemental light that is added when photographing lumino! enhancenge
allow for the exposure of the object being photographed but not to s
photography of luminol, Q

A

cantl erg.y
Analysis \

The methodical examination of footwear and tive tmck u s10ng:p ra @ patts 50 as to
determine the nature of the whole. \@ 6

Aspect Ratlo

A numerical term that expresses the relation we on height and the cross-section
width of a tire. Anaspect ratio of 75 me t the &\ tely 75% as high as it is wide.
Balance

Equal weight distribution aroun Qre 00 @

Band Ply (\’

The first ply inside the 5@

Beads
Layers of cords e turned around a coil or “bead” of wire at the inner edge of the sidewal), 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 struciure except the tread and sidewall rubber, Also known as carcass,
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Brand Name

The company name, which appears on the sidewall, not necessarily the name of the company that
manufactured it.

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

Buttress Q)%

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

R\
Camber K
Tiit of front wheel; inward tilt at the top of the wheels is negative camber (excessive wear on Dul#
tread shoulder edge) and inward tilt at the bottom of the wheels is positive camber (excessive weatoh
inner tire tread shoulder edge). *

Casing

\
Q
The whole tire, @
\ Qﬁ

Cast &
The result of the filling of a three-dimensional impression with an s qppropn@m'\ter L é

Casting

The filling of a three-dimensioval impression with material that le 'm(l@‘q?t@tcnstlcs,

which were left in that impression,

Casting Material

Dental stone, sulfur, or other suitable materials spect c use @‘ crerally accepied to accurately
repraduce impressions.

Checking \Q

Minute cracking in {he surface of the rubb\ %cd b@g and oxidation.

Circumferential Cracks ‘\ 0 %:

Cracks in the tire running pqral!%@ bea@ua]l ts of cracks in the circumferential tread

rooves. O
Class Characterlstics @
Manufactured feature @ re shared by two or more shoes or tires.

Combined Cla%hm acteristics

The combination of two or more independery class characteristics.

Coaxial Light
IHumination 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 imptessions for finding similarities andfor
differences,
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Cords
The tire casing or carcass is composed of flexible filaments of natural textile, synthetic polymer, glass
tiber or stcel embedded in or bonded to a matrix of natural or synthetic rubber,

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

Cross-Section Size @6
External sidewall-to-sidewall measurement of inflated tire exclusive of elevations due to raised lettering « 0

or protector bands. é\
Crown %Q
Section between shoulders of the tire,

0\0
Deformable Empression
An impression that causes the surface to deform, either permanently or (emporarily, nent

deformable impressions would include those impressions in sand, soif, and snow w ter |iy
deformed impressions would include those on skin or carpet,

Dental Stone \f
A gypsum product, similar to plaster of paris, but with different pmp\tk ue tot a@

process.

Design Q

The manufactured patters of a shoe outsole or tire trefid \Q O

Discrepancy/Dissimilarity

A difference in two iimpressions due to different 56 of i rﬁ{@exciustom

Distortion %

Variances in the reproduction of i impre Q used :@y vement, force, contact surface, etc.
as [ust

Distortios is not a discrepancy and 1s 1s fdr

DOT Number 0

Department of Transportatio number assigfed Yo"every tire sold in the United States which gives
information regarding the @faciurcr of the tire, fife size, and date of manufacture of the tire.

Dry Origin Impr

Formed under dé itions 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 ilems.

Electrostatic Dust Lifting Device (EDL)
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An instrument that utilizes electrostatic charges as n nteans of transferring dry origin impressions from a
surface to a film,

Element
Unigue and separate tire tread design areas distinguished by grooves, slots and sipes, that are the actual
surface contact portion of the tread design. Alse known as tread blocks, May also refer to design

characteristics on footwear outsoles. 6
Elimination Prints . CJ®
Exempiars of footwear or tires belonging to persons known to have had access to the item or area A\

exantined for impressions,

Enhancement %

Rendering an impression clearer or more visible through physical, electronic, photographic b@l’emical

means, Q
Exroneous Identification @
The incorrect determination that two footwear or tire track impressions onngc@) 3 the

Evaluation
The determination of the significance, value, or clarity of an nnpresm\:\ﬁ):wrefm@ rv'1§ study.

Examination Quality Photographs QC
ng,h qmilty photographs taken with a scale for use in the ph ca om& of footwear and tire

impressions with known footwear and tires.

Exclusion

The determination that two impressions did not or fro san
source {non-identification). 6

Feather Edge Q Q \(
Sharp knife-like feathering along one d hre rib s, due to scrubbing action of

misaligned wheels.

Feathering or Schallamac ’(A{tel n Qb
f

A wear pattern that is the r rictional abrasi rces which have crossed the shoe sole

perpendicular to the diregtigr’of travel, This results in a unique pattern that bears some resemblance to
ridge char 'iCICi‘ISth'% urcations of a fingerprint pattern and which continuously evolves and
changes. Q

Fixative

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

Gelatin Lifter
Gelatin faid on a pliable backing that can be used to ¥t impressions,

Gouging
Chisel-like action of rocks or stubble on tires.
FOOTWEAR AND TIRE TRACK ANALYTICAL METHOD
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Grooves
Furrows that separate ribs and run around the tire circumference, enhancing tread performance.

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

Identification 6
The positive association of an impression as having been made by a single shoe or tire to the exclusion of 0

all others. The determination that the corresponding areas of the impressions originated from the sameA\
source to the exclusion of all others,

Identifying Characteristic or Individual Characteristic %

A particular characteristic resulting from something randomly added or removed from a suff& shoe
sole or tire tread) that contributes to making that surface unique, A particular feature in @nl toa
specific shoe or tire that resulted from a random occurrence, Examples would mclud Qnd
Impression

scratches.
The product of direct physical contact of an item resuiting in a transfer and@enhotg{f' ra @s of
that item,

Inconclusive O &Q g

The inability to either individualize or exclude an area of i lmpreSS n detg &,

Individual Characteristic
A particular feature individual to a specific shoe or tj re% (LK d@mu occurence.
Intermediate Rib O \()\ @

A rib located between the center and outer ri};ég\

Knocle-off b OQ O\/

A copy of a popular brand of footw%

e)/Exemﬁurl @mpl ression

ad pattern with blatkdnk, electronic imaging, photegraphy, or other
ground, An object of known origin that is compared to a questioned

Known Print {Feotwear o
A recording of the oulsole
medium on a contrastin

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

g
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 causitig unsatisfactory operation
and tire wear,

Missed Fdentification Q)%
The failure to make an identification (individualization) wheu, in fact, both impressions are from the same 0
source. A\

Mold %Q
The cavity in which shoes or tires are made that contains the design for the outsole or tread.
Mold Charreteristics \

Variations in the design pattern of an individual mold that is transferred to all shoes 0@5 or tites made
in that moid. §

Non-Porous Q C) &
Non-absorbent, @ é

Nou-Skid Depth ? %
Depth of the tire tread design providing skid protection that ianQd fro:d?e @ bs to the

base of the grooves.

Obligue Light O
[umination from a light source that is at a low ang} tde@ even lel, to the surface of the
item. (also known as side lighting)

Patterns \ &
The designation of footwear and tire tra@:ssm@ gng as outsoles and tive treads into basic

categories of general shapes.

Pheto Log

A written record of photogr :I@EH at the crtm@b

Pitch Sequence
The elements on the 1@ ad that are varied to reduce the noise of the tire and improve tire performance
under the rated ns. (Also known as noise treatment)

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

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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Phys:cal Size and Shape
The size, shape, spacing, and relative positions of the outsole design and tread elements (not fhe 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 \0@
Shoulder to shoulder arc of tire tread cross-section. A

Qualified Analyst %
An individual who has completed the internal training program, passed competency testmg, &
approved to perform case work,

Questioned Impression

An impression made by a shoe or tire whose origin is wnknown, (Also known as @ now
impression).

Random Characteristic \1 é
A characteristic in which the size, shape, and/or position of the clnra@c depe@ &gree, on

chance.

Reagent Q Q
Substance wsed in a chemical reaction to detect, examins, Jﬁg’g{re, g}g uce thstances.

Recapping % Q
A process known as “top capping” in which fubb€6 ﬂy a ,{@ tread surface,

Relative Position @ @
Proximity of characteristics tc each Oih\é :\/

Retreading ‘\ ‘
Renewing the tread on a tire by !);1 4 l]lerurfa G applying a new tread. It differs from

recapping in that new rubber lied to both the surface and shoulder area of the tire,
Ribs @

Sections of tread m\%‘;‘@ t run in rows circumferentially around the tire, The number of ribs across the
width of the EreaQ 1 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 detait,

Shoulder
The outer edges of the tire connecting with the sidewsll, 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 shits incorporated into the tread design to provide improved traction and channel water off the
sutface of (ke ribs and inlo the grooves, Sipes that do not extend (o the edge of a rib or elemeat are called
“comained sipes”. Sipes that extend to the edge of a rib or element are know as “open sipes”, Sipes are
also known as blades or kerfs.

Slots
Narrow grooves (fateral slots or cross-grooves) thaf run ina lateral or diagonal direction across t%«%&l,

usually from one circumferential groove to another. 0
, \

Spot Repair Q

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

Stock Solution Q ()Q &
Congentrated solution diluted to prepare a working solution. C) \:

Stone Drilling

A condition in which a stone has penetrated the tread rubber or fg@ tlre,{%ed illi¥e of tires to

gject stones picked up by the grooves.

Stud \ \Q C)

A hard metal or plastic rivet inserted into a pinned tire &@ purp fin winfer traction,

Stud Pattern \\
Pattern of holes in the tread design which are s(@cwﬂy\l"{ dt ﬁsid small metal stids added to the
tread area to improve traction. 6@, \;@

Substrate O
Surface upon which an lmplesslon i 05%0 %

Textured Sidewall x
A tire sidewall which has b@ ured into a web-likeattern to decrease weather cracking,

Tlu'ee-l)imension& 1pression
An impression dimensions of length, width and depth.

Tie-Bars
Small comecling 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 compensale for unequal distribution of tire weight.

Tire Growth
Slight increase in tire size over time due to inflation pressure and operating circutmstances,
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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 lefiers on the sidewall of the tire,

Toe-in

Adjustment of front wheels so they are closer together at the front than at {he back. Most wheels are set 6
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., A\
Traction %Q

The grip or friction, pull ar bite between the tire and the ground.

\
Tread
The portion of the tire that covers the plies and belts from shoulder o shoulder and ir@ont with
the surface, O Q
Tread Wear Indicator Q C)O &
Raised rubber ridges in the grooves that run laterally across the tread wh @'e used\'mgm nthe
useful life of the non-skid depth has expired. (Also known as w cm Q

\ \&

Two-Dimensional Impression

An impression which for all practical purposes has oniy the &IOHS .@mgth @)\'id(]]

Vehicle Track Width

Distance between the center points of the tires from ]1[ to e r (1 e. from the center
point of the passenger side front tire to the center poin ofth tent tire). On a dual axle
vehicle, this is the distance from the center pc@(@lwe% on one vehicle side to the other.,

¥Yehicle Turning Diameter (b'
The diameter of the smaliest circle tl \Nnade (it oulcx.e of the outer most front tire in a furn.

Yehicle Wheel Base O 0 @

Distance between the front a@' axles of a veh

Yerification @
Confirmation of an 1 {@ '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 fread that are observable in the impression and/er 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 é\

Solution at the proper dilution for processing.
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RESPONSIBILITIES

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

42 The Latent/Impression Evidence Section Supervisor shall ensure that analyst's ®%
training records are on file in the latent section, X@)
A\
43 Individual analysts are responsible for adherence to established analytical K
methods, safety guidelines, and laboratory polices and procedures, %Q

44 Tootwear and Tire Impression analyst duties include, but are not ]im‘@o:
44.1 Development of impressions; é
4.4.2  Documentation of visible or developed impressions; Q
443 Obtaining known test impressions from footwear an gg, .Q*
444  Analysis and comparison of impressions; Q C)O

44.5 Verification of compared impressions; é&
4.4.6 Issuing reports of examination activities; | < X @
44,7 Performing technical and administrative b(sg&ork Q vs@

44.8 Responding to crime scenes to the teq to whi ey at ned;
449 Satisfactorily completing annual profiGiency é C)O

44.10 Presenting expert testimony ing@ G\Q O
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5 EVIDENCE HANDLING PROCEDURES

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

5.2 Analysts will place unique case identifiers and initials on items where possible.

9

53 Wet or damp evidence will be dried in a secure area. ‘\C)®
54  Footwear and tire impression evidence will be stored at rootn temperature he A
and after the examination process unless there are special circumstances. %

54  Casts and other items should be photographed for file documentation, \ ssa
better method of decumentation can be utilized.

5.5 Footwear and tire impression processing has the potential @%pam@amage
items of evidence.
55.1 [If an item is suspected to have great value (n@e ry orge lim@), the
m

analyst should contact the submitting agenv) exp@uﬁ)te% amage

and gain verbal approval prior to pmcessmgs

56 RETAINED EVIDENCE Q} \>

5.6.1 Impression evidence genetate an
EDL lifts, EDD images, phy ments, and tire lest
impressions shall be docu for &ase tecofds by photography or
other method, given a unig 1den o the original evidence

item, and returned t \ th the original item.
5.6.2 Lab generated foo v and hs/digital images which cannot

be repr oduced\ e scaleth volope, logged in as retained

evidence (8 hoe/ @9 i vidence), and stored in the vault,

5.6.2.1 RC@'\ d 1{15& eviffpnce is considered both evidence and
aminatio >

5.6. {ﬁtamed eviden @ all not be released, but will be copied at the
request of the submitting agency's, prosecutor's representative, or

OQ court order.
QK
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GENERAL FOOTWEAR AND TIRE IMPRESSION PROCESSING

6.1 Impression print evidence is processed according to the nature of the substrate
{surface) to be processed.
6.1.1 Substrate types include porous and non-porous.
6.1.2  Processing is generally carried out in a sequential manner employing
methods appropriate to the substrate type.
6.2 Impression evidence is also processed with regards to what the impression matdA\
may consist of, @

into three categories; light based methods, physical methods, and che l

methods.

6.3.1 LIGHT BASED METHODS %’
6.3.1.1 Impressions may be visualized through thc val |Q gles

6.3 For the purpose of this manual, footwear and tire impression methods g‘e%'ided

methods is non-destructive and sho atte]

and wavelengths of light. % x
6.3.1.2 Visualization of impressions through iée e of @sm%
ther

processing methods.

6.3.2 PHYSICAL METHODS QO \Q ;

6.3.2.1 The development of impressidhs throf hysical

methods does not mvol het f act @veen the
use m\ 6

impression and the e(?

6.3.2.2 Physical methods pass ther discoloration
methods often 1eiyi e uality of certain
impression

6.3.2.3 The takmg%&k\ zm ns from shoes or tires shall be
considet physicabme b(;e the purposes of this manual,

633 CHEMICA i-IO
633.1T vem of fgt?real and tire track impressions through
1o 1se o icg ods oceurs because of a chemical reaction
tween the immn residue components and the reagent.
6@‘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
KO day, only the initial controt! 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 decumentation. Reagents made up for one-
time use may be documented in the case notes enly.
6.3.3.3 Traditional film development shail 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

7.3

7.4

GENERAL EVIDENCE:

7.1.1

7.1.2

7.2.1

722

GLA

3tk

POROUS:

. Visual: White light/Alternate Light Source (ALS)

. lodine Fuming

. Visual: White light

. 7.8 Benzoflavone . 0@
Visual: White light A\

8-Hydroxyquinoline Q

. Visual: Ultraviolet light 254nm-365nm %Q

. Ammonium Thiocyanate

. Visual: White light O

10. Physical Developer Q%

<

oo 1O b B L P

H. Visual: White light

NON-POROUS: QOK
{, Visual: White light

2. Cyanoacrylate Fuming . 0@

3. Visual: White light/ALS \

4, Powders: Non-luminescent O

5. Visual: White light/ALS Q

| x@ O
BLOOD EVIDENCE: \(b 6 O

POROUS:

I, Visual: White light/UV \\® @0
2, Amido Black, La@/sta%@l, U0
3, Visual: White li% Q

NON-POR QO CD\/

1. Visual: @1 te %1(\
2. Amidy Black, ocl. iolet or Leucomalachite Green

3, vé%a White light
%)

I White light
cirostatic Dust Lift (EDL)

3. Cyanoactylate Fuming

4. Visual: White light

5. Powders: Non-luminescent
6. Visual: White {ight

PAPER/ CARDBOARD:
1. Visual: White light

2. EDL

3, lodine fuming
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1.5

7.6

11

. Visual: White light

. 7,8-Benzoflavone

. Visual: White light

. 8-Hydroxyquinoline

. Visual: Ultraviolet 254nm-365nn
. Ammonium Thiocyanate

10 Visual: White light

11, Physical Develop R CJQ

12. Visual: White light é\

Lo ok

7.5.1 Living
1, Visual with white light, ultraviolet and infrared light

HUMAN SKIN: %Q
O

75.2 Deceased @Q
1. Visual with white light, ultraviolet and infrared Ilak *
2. Electrostatic dust [ift (EDL) Q

METAL Xe
. Visual: White light \\
EDL @)

. Visual: White light Q

. Cyanoacrylate fuming

. Visual: White light (&Q G\Q O
. Powders: Non-luminescent %\

. Visual; White light

=~ O LA R W R

WET SURFACES: ‘Q
7.7.1 POROQUS: q’b
1. Visual: ght
2, Dlytﬂn&ﬁ @

i developer

77. 2 -POROUS:
K ~Visual: White fight
Q 2. Smali Particle Reagent (SPR)
3. Visual: White light
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f

8 LIGHT BASED METHODS

8.1

8.1.1

8.1.4

8.1 SO?QCEDURE
1.5.1 Turn the power switch on,

ALTERNATE LIGHT SOURCE

BACKGROUND:

Alternate light sources (ALS) are portable, muiti-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 ¢
different wavelengths of light. When a luminescent deposit is excited

a particular wavelength of light, the deposit absorbs the light and ts
it at a different wavelength, The short-lived light being re-emitjed
termed fluerescence. The ALS can also be used to detect th 'pgéence of
certain body fluids such as semen and saliva. There are se‘:@altemate
light sources available fo analysts that adequately meet @ eed

described in this manual. QO Q &

tr 'mt

SCOPL:

8.1.2.1 The ALS is used to attempt to creat vee

impression and the substrate it :

8.1.2.2 Fluorescence may occur du atur: &:uu stancc
within the impression residife itself ret ihescence), may
be transferred to the s r tire 1t on and re-

deposited, or may

icaly irtdu mpression residue
with certain rea
Fluorescence pf't

no v&xt ib orescent properties,
sui@& 1}{@) aceur,
EQUIPMENT @AT
Alternate ]1g

Filtered go
;fmz;e o@

-

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 normnal,

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.,

8.1.54 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 famp 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 tumed off. ‘ Q%

8.1.6 ADDITIONAL INFORMATION: \¥

8.1.6.1 The Omniprint 1000(A) is a monochromatic light source that a
range of 450-570 nm with one port of white light. When he
fiber optic cable, do not use the white light selection at full power
for more than thirty seconds, as this will damage the ‘3@. The
operator may unscrew the lens from the cable and 6@1 the lens
directly to the unit, allowing hands-fiee operati ﬁ

8.1.6.2 Allow the unit to run for longer periods of ti nstead ning

the unit off and on for short periods. Re a{g
p> The ﬂ) shq@b

off and on will shorten the life of the |

left on for a minimum of ten-fifteen tes.

8.1.6.3 Maintenance shall consist of clea 1e eﬁg& ﬁ with
a soft cloth dampened with etel oluti d using a
cotton swab moistened with glgss cie € optical

filters. Bulbs should b @ced a\e cle

8.1.6.4 If an ALS malfuncti service until it can
be 1epailed The a gcd ihdigating that it is out of
service. Maintena & efe be recorded in the
maintenanc

8.1.6.5 No calibrati
8.1.6.6 The

isre of t umts
urer ;ela maiuals for this equipment shall be

1ca 1L tousl é ent,
8.1.7 CONﬁg 0 @

Not\ able

8.1.8 QFETY

Q 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 exiss. 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 lght or allow beams to
bounce off the surface into your eyes or the eyes of another person
in the vicinity, Fikered goggles or shields shall be utilized when
using this equipment as they provide protection from potentially
harmfit 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 | C)®
high intensity light sources used in forensic work. é\
%)

REFERENCES: %

Omnichrome Evidence Detection with Forensic Laser Techn \
(1989).

Omaiprint 1000A Operating Instructions, Omnichrogg *

R
owu%e ’I\i@ ﬂqéi%%w

%)

AN
al, L@avzé&ﬁé@
SN

Mini-CrimeScope Tunable Forensic Light S
Operation and Maintenance Instructions (20

UltraLite ALS Operator’'s Manu
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9 PHYSICAL METHODS
9.1 IODINE FUMING

9.1.1 BACKGROUND:
lodine fuming is one of the oldest impression methods currently employed
in the examination processes for the visualization of impressions. lodine @6
vapors react with some residues in foctwear or tire track impression
deposits and turn the impression a yellow/brown color. lodine fuming N
an advantage over powders and chemical treatment because it does n@
cause the destruction of minute details in the impressions. %

*

9.1.2 SCOPE: A
9.1.2.1 lodine is non-destructive and can be used on poz'()\(@l non-
porous sutfaces.
9.1.2.2 Use when attempting to develop impxessionﬂq are t to be
recently deposited and/or composed of

residues. Iodine reacts to recently depo impr 1?
than old ones because the lesldues t becég 1395@ ive to
this process with time,
9.1.2.3 Other methods may cause in ce for e, dine
fuming is to be used, it must used ; velopment
processes. E
9.1.2.4 lodine is not suitabl @etais& 1k@
9.13 EQUIPMENT AND MAT fALs@
Fune hood O &
Chamber ot a hea \%y se&&z plz@)ag
lTodine fumin &
Glass conia{\such as@&c%@u dish
9.14 REAGE @
stals

Iod i

9.1.5 QOCEDURE I - CHAMBER METHOD:
Q 5.1 In a fime hood, break open a glass ampoule of iodine crystals to
Q reveal the iodine crystals.
9.1.5.2 Place the crystals in an airtight 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 fiimes
with the application of heat (approximately 100° E),
9.1.5.4 Place the control test and the questioned surface in the chamber
and proceed with fuming.
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9.1.6

9.1.5.5 The controf 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 6
for comparison, O®
9.1.5.7 Visible impressions are photographed or documented as soon as A\
possible, and notes are taken,

%
PROCEDURE 2 - GUN METHOD: %
9.1.6.1 Alternatively, the surface may be processed by using \0
commercially availabie fuming gon. The fuming © consists of
a length of rubber tubing {that acts as a mouthpi with ayJength
ibin %ains
1 y

of plastic tubing (about 6”) attached. The pl

an ampoule of iodine crystals, glass wool%-I alci ride
crystals to absorb the moisture that is i ced i he g
when the apparatus is blown infe.

9,1,6,2 This method shall be performed i I vith
generous ventilalion (ex, oui

9,1.6,3 The “gun” is used by bleakm the co reveal the
iodine crystals and wirap: @one z§he tube, The

warmth from the hal 101 iodine to sublimate.
The formation of dlc of iodine vapors,
t

9.1,6.4 When fumes ale no cc 1s blown into, and the

ed
fumes are di onto @ub
9.1.64. ;ﬁ}nml $§& cd prior to the evidence item.
9.1.6. pres S if ed, will turn a yellow-brown
color 609
@ @dq to be carefully monitored so that
Q‘ ment does not ocour.
9.1, s§~D veloped 1111;)1@)115 are evaluated to determine their suitability

fOI compar ison,

possible, and notes are taken.

&,6.6 Visible impressions are photographed or documented as soon as

9.1.7

ADDITICNAL INFORMATION:

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

9.1.7.2 1t is suggested that the camera be set up prior to iodine processing,

0.1.7.3 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 Iodine crystals originating from glass ampoules shall be disposed
of in the hazardous waste containers located in the fime 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 . 0
exhibit through steam, This method should not be used if futtheq\
processing is going to be done. \

9,1.7.7 The todine-enhanced impression may be further visualize(%q{e
application of 7,8-benzoflavone dip or spray. . 0

9.1.8 CONTROLS: : 6\
9.1.8.1 Testing of iodine crystals is performed prior to fé\use

9.1.8.2 This test involves the making of an oil-base on surface
similar to the evidence being examined. Q &
9.1.8.3 The test is exposed to the fiumes in the sam mamgjs tl‘%

questioned surface would bs, @ ;

9.1.8.4 When using the chamber method
processing may be conducte @ Sal
fuming gun, an analyst shall ploc ith cessing of the
evidence until a contr ol @)eall &Jts (development
of a yellow-brown c thﬂ a1 en carried out on
the control tests v eet

9.1.8.5 The area suuound the m@% ,{@eposued matk shall serve

as a negativ

9.19 SAFETY: 6(0 (\
9.1.9.1 Saf \a ser lo(gnce@hen using the iodine fuming method.
Io((%w W«n ) Jorfy. ALWAYS AVOID INHALING IODINE
1ES NE EATHE IN WHEN USING THE
s$UMU’NG “GU PARATUSH
9. @S Iodine fumes may irritate the skin and damage the respiratory tract.
Headaches that can last for several days may result from exposure
KO to iedine. Long-term effects to the thyroid gland may result from
Q exposure,

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
ampeoules. The ampoules shall stay sealed until use.

9.1.10 REFERENCES:
Cassidy, MLJ,, Feotwear Hdentification, 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.
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9.2

LIFTING METHODS

9.2.1

92.2

923

9.24

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. It isa good idea to have a variety

of lifting mediums as they vary in clarity, adhesion, and flexibility. The Q%
ciectrostatic dust lifting device (EDL) is effective on dry deposit
impressions because an clectrical charge induced in the particles of the A\
deposit causes the impression to be attracted to and lifted onto an
appropriate material. The electrostatic detection analyzer (ESDA @b
useful for dusty impressions on cardboard or paper because of

principle as the EDL. Indented fmpressions may be lifted fr pel and
cardboard by the ESDA because the cascade toner will a o slight
indentations in the surface of the item causing visible &nm ion
detail,

SCOPE;
9.2.2.1 Lifting methods are applicable to 1;25%10}15 hav been
developed utilizing other method 1s and
uqt

prinis deposited in or compo

9.2.2.2 Some lifting methods may be ectlv s made with
blood, mud or other resi Q

9.2.2.3 Lifis are inexpensivi &1 of preserving
developed impres

9.2.2.5 Impression liﬁi&g' e m&n %ﬂ: ving impressions at a
crime scene

9.2.2.5 Lifting ma st el@we method of preserving a
partic &

EQUIPME “1‘

Exhau ent ar fu

Ele tic Dust L1ft11 vice (EDL)

El@ static Detection Analyzer (ESDA)

ing film such as Mylar
arious 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, {f powder was used first.

9.2.4.2 Lifting mediums should be removed from their backing in a
smooth, continuous motion without hesitation to aveid lines in the
adhesive,
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9.2.4.3 The lifting medium is then applied to the impression bearing
surface in a smooth comtinuous 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, atlow the lifter o remain
on the impression for approximately 10 minutes to let the
impression completely transfer.

9.2 4.4 Reimoval of the lifting medium from the impression bearing

and reapplied to a suitable backing material in the same mann

noted above, %
9.2.4.5 Impression lifts shall be labeled with the foilowing infox@a ¥

Unique case identifier; A\
Date and initials. ?%
sou

(description or source identifter) and significaaNinform about
the orientation and/or position of the nm}

through description and/or dlaglam(?séﬁe sh ul abl

Other useful information may include the impr §

pinpoint the area and orientation of €5 1§ ct.
9.2.4.6 Lifts from multiple areas (diffeie Inipr esv@si aced on
individual backing or papet

925 CASTING COMPOUNDS (not tal st Q’ucl i tosﬂ).
9.2.5.1 Ensure that the surfa epal fling by removing
excess powder, if ﬂ% wa
9.2.5.2 Casting materia xeé@e ,&ﬂ or though the use of an
extruder gu

9.2.53 Caqting l is nplesqlon -bearing surface in a
mann plecl s, It may be necessary to place the

(,ast teu i the impression and then smooth it
ac1
e caslm at }eﬁ in place until solidified.

g‘i e cast is then moved from the surface and attached to a
Q suitable backing, The appropriate documentation is noted as

detailed in 9.2.4.5.

Q() CASTING — DENTAL STONE:

9.2.6.1 Dental stone is mixed by following the manufacturer’s
powdet/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 hack of the cast is marked with the unique case identifier (if
known), impression identifier {if applicable), initials and date.
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9.2.6.4 The cast is loosely wrapped in paper to protect it and allowed to
dry 24 to 48 hours before cleaning.
9.2.6.5 The cast may be cleaned in a cleaning solution of saturated
potassium suifate (K2804) 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, 6
9.2.6.7 Casts may be made at crime scenes or utilized as a test impressione O
method for lab comparisons. \)

N
9.27 ELECTROSTATIC DUST LIFTS: @
9.2.7.1 Place the item (dust print up) to be tested on the ground plaf€ with
the ground clip connected or set the antenna ground &) the
area with the dust impression,
9.2,7.2 Cover the evidence area with a piece of lifting @%et oated
side away from the possible impression).
9.2.7.3 With the Voitage Adjust Knob set at "LO%T‘ ou

voltage probe to the surface of the lifti er
for 5 to 15 seconds or until the liftin own"
to the surface, and roll out any a !es c@. The
voltage may have to be incre

veral seconds,

9.2.7.4 Turn off the power and let the ha1 ge %\gﬂ)at
Remove the lifting film ' i over away froim

the %
the evidence area, Vj e lifige imipr wvith oblique light.
pr@a e iece of lifting film into
0 , impression side up, and

td

9.2.7.5 To preserve the li
a manila file fol
ot lift i \ pel@enl!y attached 1o the lifting film
it can x y da d @qyoyed. The dust lift should be
photégraphed (\ is should be done using the
aph.

cover to pro
ph
9.2.7 stt lifts a ﬁ%see section 9.2.6.6 above) and are the

9.2.7.6 Because th
erse of the ir sion as viewed on the original item or area.
Photogt aphic negatives should be reversed to produce a
’Q photograph that is the same as the original impression or tests
KO impressions, An electrostatic dust iift can be compared directly to
Q the shoe or tire, if extreme caution is taken to prevent damage to
the lift,
9.2.7.8 For metal surfaces, the lifting film should be attached to a piece of
heavy duty plastic film and the impression should be lifted onto the
plastic film. The black mylar can be left attached to the back of
the plastic film to make the impression easier to see.

928 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.
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9.2.8.2 Pull the piastic film over the item and switch on the vacuun.

9.2,8.3 Turn on the Corong switch and sweep the corona wand over the
item. Remove the filmand view, A successful lift should be
stored as in 9.2,7.5.

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

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 R 0

develop the impression. Continue until a suitable image is A
obtained.

9,2,8,7 Turn off the vacuum and cut the piece of film over the item‘b@
Remove the filin and place on a white paper i)ackgloun%)
examine, A\

9.2.8.8 A successful lift may be preserved in a page prote 6

9.2.8.9 If an impression is not deveioped on the first att@cx}‘\

furth
lifting attempts may not work, &

9.2.9 ADDITIONAL INFORMATION:
9,2,9.1 Caution should be exercised in usip
not developed for lifting 1ln|)leq31b§ ast
of some detail or may have g 8 m
making it hard to do compaag
9.2.9.2 Lifting shouid be perfor @aftel

analyst’s training an 1en ¥
sequence of the li Al )]ll 5¢8.
9.2.9.3 Store lifting me jur and hg ounds in a cool dry place.

5.2.94 D|spose of |i neq\;g compounds in the trash.

9.2.10 CONTROLS&
Controis al‘i apph re no known health hazards associated
with the u lifti di %astmg compounds or ESDA toner or
Cascq&)evelop %
.1 Persons using tonel powders or Cascade Developer should
O monitor for allergic reactions (if any) to the powders.
Q 0.2.10.2 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,
©.2.10.3 The corona unit on the ESDDA must not he 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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9.2.10.5 The lifting film or mylar should be isolated from metal
conducting surfaces to prevent extreme sparking. Use of plastic
barriers work well on metal surfaces.

9.2.11 REFERENCES:

Abbott, John R., Footwear Evidence, Charles C. Thomas, Springfield, Q)%

1964 O

N
Bodziak, William J., Footwear Impression Evidence, Elsevier, Ncw'@k
1990,

Cassidy, MLI, Footwear Identification, Lightening Powder %\c}ﬁ
Salem, Oregon, 1995 (revised).

Electrostatic Dust Print Lifter Directions for Use, l@bt oy mt@nc

ESDA a nevw instrument for the detection of ingdenfed wnﬁg‘m
documents, Foster & Freeman Ltd., (no dat%

ESDA — Applications of the Instrum ﬂre »@nred
Writing In Documents, Foster & Flee an Lt

ESDA Operating Instructios (S’Sﬂei %Xm%gdate)

Hamm, Ernest D,, "Fo s m me”, Journal of Forensic
Identification, vm eﬁq p357-361,

Hildebrand, léve( \é e Missed Evidence, Staggs
Publishing, Q lo%
Keedw; %9 Bir avis, R.J., “Chemical Methods for the
Enh ent of Footw

arks”, MPFSL Report No, 73, Metropolitan
Po@s Forensic Science Laboratory, January, 1988,

Q/Iajamaa, 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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9.3  POWDER DETECTION METHODS

93.1] BACKGROUND;
Many commercially produced fingerprint powders are available and no
powder is universally applicable to ali 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 Q%
physically adhere to impression residue allowing the impression tohe
visualized. This coloring of the residue occurs because the residue has A
greater adhesion properties than the substrate.

K
932 SCOPE:

9.3.2.1 Fingerprint powders are used to develop invisible det Crhpxove

contrast of visible detail, and to facilitate lifting an@wanom
of impression evidence from non-porous surface

9.3.2.2 The type of powder that is selected is depend po %
9.3.2.2.1 Whether resulting impression @ ph @

S

80, a powder color that contrgst w1th mf
often desirable.

9.3.2.2.2 The nature of the surfa \S{)e p\,@@ﬁ onal
powders are oﬁex Ffec 1 no ured
surfaces while maghetic p most
effective on $ an ue es. The use of

maghetic s andavands genelally be
avoide% aé%at condain iron, Fluorescent
pow& 1d t%w @use. They are useful on
% lor sutfaces with a light texture
oes&ec retic powder well,
sel i

9323 The tyx ppllC@l s dependent upon:

The be dusted, Larger brushes are
@r]l for large areas and smaller brushes on
* %I work or small partial impressions,
<\ Flbfn@s brushes are often used for both instances,
9.3.23.2 The type of powder to be used. Magnetic wands are
OQ used in conjunction with magnetic powders while
K traditional powders are used with a variety of brushes.
Q 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 cyancacrylate 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,

933 EQUIPMENT AND MATERIALS:
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Hood/exhaust vents/particulate filters

Traditional, magnetic, and fluorescent powders

Magnetic wand, feather brugsh, fibergiass brush, animal hair, ete.
Alternate light source

Filtered goggles

934 PROCEDURE | - TRADITIONAL POWDERS: @

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

9.3.4.2 Apply a small amount of powder to the brush and remove exc‘@&
powder,

9.3.4.3 Powder should generally be applied to the surface in a gmo
circular motion with only the tips of the brush touch@tk surface
usntil optimat development is achieved

9.3.4.4 H too much powder has been applied, it may b ible L%emove
excess powder by tapping the object, blowaréu OVC! tface,
ot by brushing it out,

9.3.4.5 Developed impressions are evaluated t@e unmg&n s@ty

for comparison,
9.3.5.6 Impressions deemed to be of val mal@nd@g
photographed or lifted, Q

935 PROCEDURE 2 - MAGNETI B§
9.3.5.1 Magnetic powders gg{ ¥y uti
application,

9.3.5.2 The wand is dl]J to @w wder where the powder is
picked up b §§ 3l powder actually forms a
houldhat

wand in their

bristle-le ied directly to the surface. The

actual @ dndte \wacntact with the surface.
9353 The%p atio f na @gowdels is similar to the dusting
9.3. 5 € plung

3 & 9344,

he end of the brush is pulled to its fully
ended po‘m: release the powder from the tip of the brush.

@ Excess powder may be removed by passing a wand over the

g surface without making contact,
KQ 3.6 Developed impréssions are evaluated to determine their suitability
Q for comparison,
9.3.5.7 lmpressions deemed to be of value are inarked and may be
photographed or lifted.

93.6 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 fivorescent 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 & 9344,
9.3,6.4 Developed impressions are evaluated te determine their suitability
for comparison,
9.3.6.5 Impressions deemed to be of value are marked and may be
photographed or lified, When photographing impressions
developed with fluorescent powders, it is necessary to use an ALS Q%
and a camera filter that corresponds to the color of viewing goggle. O
utilized with the ALS, It is necessary to use black backing A

material with fluorescent powders. @
937 ADDITIONAL INFORMATION: . %
9,3.7.1 Occasionally, impression quality may be enhanced b%*&@alect
powdering and lifting of the same area.

9.3.7.2 An ample number of appropriate brushes will h -eciudd cross-
contamination of powders and brushes,

9.3.7.3 When powder-processing evidence that :\Qa !c:;é@.g
contaminated, every effort shall be madg to vmd
contamination by utilizing ptewoustcg( sed ws wdel
Brushes and powder will be disc fter, 1 o ated
items, Magnetic wands wil!@nfcc
9.3.7.4 Powders stored in a cool di @l shelf life.

9,3.7.5 Dispose of powders in t@qh 6

938 CONTROLS: (Q
£EC

Control impressions at k@bi P plocessmg However,
@ &Ql owder for processing a
is

when there isdoub

particular surface,dhepow ould sted on a similar surface if
available. If zg% ar sul@ i ‘@wﬂab]e’ then the powder may be
tested on 4 '1|$§ sp% vface, carefully avoiding the area that
may ::% :mp@ 15, @

939 8
@1 Safety concerns thn using commercial fingerprint powders are
O minimal,
K 9.2,9,2 Analysts should use the hoods or exhaust vents when performing
powdering and lifling 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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9.4

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

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

Hildebrand, Dwayne S., Footwear — The Missed Evidence, Staggs @6
Publishing, Temecula, California, 1999, XE)

&
Keedwell, E., Birkett, J., and Davis, R.J., “Chemical Methods for the,
Enhancement of Foolyear Marks”, MPESL Report No. 73, Metl(@@

Police Forensic Science Laboratory, January, 1988.
SMALL PARTICLE REAGENT Q
94.1 BACKGROUND: & @

Two types of small particle reagents (SPR) are a%l E},@ lx_
by un ifide

tiadmona{ SPR that consists of a suspension o

(MoS, ) particles in a detergent solution and cofmercially avaifablp white .- {Commentipoan 7 -
SPR. These solutions works like a ilqul&@érpx‘ vder hering
i ih a gray ot

to the fatty or mly portion of the qu
white colored impression.

XS
942 SCOPE: \6 q\ﬁ\ O

9.4.2.1 Small particle 1e pressions from a

variety of surfaces i Iud g i nd non-porous items that
are o have
9.4.2.2 The color be c to confrast with the
backg
9.4.2.3 SP @ or spraying. Dipping is the preferred
sensitive. Tt is, however, difficult to
event da}é essions located on the lower side of an

s<a§1cle in adish praying is a valid alternative when processing
@ large items, vehicles, or responding to crime scenes.
2.4 Surfaces that need other forensic examinations such as biclogy,
K questioned document, or trace examinations should be carefully
Q evaluated prior to processing to determine if the SPR procedure
will have an impact on subsequent examinations,

94.3 EQUIPMENT AND MATERIALS:
Beaker
Balance
Magnetic stirrer/stirring bar
Spray bottles
Processing tray
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944 REAGENTS:
Commercially available white SPR
Molybdenum Disulfide {MoS2)
Photo Flo 200
Distilled water

Small Particle Reagent Working Solution: @6
1. Place a 1500 ml beaker on magnetic stirrer base, . O

2. Add 1000 ml of distilled water to the beaker, A\

3. Place a magnetic stirring bar in the beaker. \

4, Dissolve 30g of MoS; in the water (MoS, comes in 30g bottle%%g
5. Add three to four drops of Photo Flo 200 to the solution,

94.5 PROCEDURE 1 -DIPPING METHOD:
9.4.5.1 Shake or stir the SPR thoroughly and pour the n inid\a tray.
9.4.5.2 Add the item to be processed to the solutlongkﬁ item @u d be

submerged.,
9.4.5.3 Agitate the solution in the tray for 2-3 u €S, 16@8 tk@

from the SPR and gently rinse with t@ aten
9.4.5.4 Allow the surface to dry (if feasi

9.4.5.5 Developed impressions a:e d to m € suitability
for comparison,

9.4.5.6 Impressions deemed to @valu d may be
photographed or llﬁf@pen imstances, the item
may or may not b pr

S
94.6 PROCEDURE 2 - M%Q)
into

9.4.6.1 Place th bo id shake thoroughly. The boitle
shoul aken e MoS; in suspension,
94.6.2 S])t being examined. If the location of the
un@sslo s %ﬂay the area above the impressions and
150

%a w the ver them. Otherwise, spray the area to be
s\e mined startit he top and working downwards.

Gentiy rinse the processed area with tap water and allow it to dry

(if feasible).
KQ).4.6.4 Developed iimpressions are evaluated to determine their suitability
Q for comparison.
9.4.6.5 Impressions deeined 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,

94.7 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 fo each use.
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948

94.9

94.10

9.4.7.2 Excess reagent shall be collected and placed in the hazardous
waste container located in the fume hood.

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. Q)%
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 evide
until a control test bearing positive results (development ¥
colored mark with traditional PR or a white colored mark With
white SPR) has been carried out and documented on tﬁntrol
tests work sheet,
9.4.8.5 The area surrounding the intentionally deposue@ rk shall serve

as a hegative contiol. Q
SAFETY: C)O &

There does not appear to be any health haz ig?ssoc \‘.’lt@
particle reagent, but the process should b tor e are any
allergies. Lab coats, gloves, and saﬂQ ses

REFERENCES: \(\ OC)

Keedwell, E,, Birkett, 1., @&l S ‘Che@l Methods for the
Enhancement of Footw arks’ eport No. 73, Metropolitan
Police Forensic Sc% ab a{@ % V1988,

Lee, H.C. ag{ﬁaenssleﬁg E nces in Fingerprint Technology,

Elsevier, p8

Nav. L., "Cilemi(@naamement of Questioned Footwear
Imgiessions”, N.C. Bureau of Investigation, 1992, p 53.

©
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9.5

CREATING TEST IMPRESSIONS

9.5.1 BACKGROUND:
Test impressions (reference or known exemplars) is a term used to
describe impressions that are purposely made. These impressions may be
madle using a number of techniques, including, but not limited to, ink,
photocopies, photography, three-dimensional impressions in sand or other Q)%
material, casting, and powder/adhesive lift methods. The goal of the . 0
process is to produce legible impressions that are suitable for compariS({Q

9.52 SCOPE: %Q
9.5.2.1 The footwear methods can be used on all footwear. If a shot1
heavily damaged, Biofoam or a casting method may
demonstrate what iype of impression the shoe wot
9.5.2.2 Tires should remain mounted on the vehicle, T
made by pushing or driving the vehicle ov ﬁgt
<

I ess%ns are
i @s on

medium,

9.5.2.3 The spare tire should not be overlooke n doi re l%
impressions if there is an indication & L@w 1 on the
vehicle at the time of the mc:den

9,5.2.4 Additional test impressions 1 ec w € unknown
impression shows distor t:on i1 he de lel s-from the way it
was made.

0953 EQUIPMENT AND MA sS‘AL
\@

Biack printer’s ink

Ink pad and roller O ,\& &
Kodak roller tra ﬁé\ﬁlm @
Black fingerpn wd \/
Inkless Sho&sil Kit O

Vaseline c@ ther. DAY
Sandﬁ %
De ﬁ ne
slass brush
hesive lifters
'& utcher paper
Q Poster board (44"x28", may be cut in half lengthwise}
Biofoam
Silicone spray
Camera, 35mm or digital

954 REAGENTS:
None required

9.5.5 PROCEDURE - FOOTWEAR

FOOTWEAR AND TIRE TRACK AMALYTICAL METHOD
Issuing Authorily: Quality Manager, Issued 06/27/2008 Rev. 7
Page 38 of 107




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 Q%
9.5.5.2.1 Press shoe to inkless pad. ‘\O
9.5.5.2.2 Press shoe to piece of inkless paper. \A

9.5.5.2.3 Label test impression with "test impression”, unique

identifier, initials or signature, date, and which shoe is rep@%d

9.5.5.2.4 Repeat the method with the other shoe. .

9.5.5.2.5 These inkless impressions can fade with ex@s‘é fo light
and a photocopy may be taken as well.

9.5.5.2.6 Transparent overlays can be made by g\ovet
projection transparency matersalén {)hoto

9.5.5.3 Ink Method
9.5.5.3.1 Press shoe to inkpad. . %
9.5.5.3.2 Press inked shoe sole to whi(&m@q p roller
transport film.

9.5.5.3.3 Label as in 9.5.5.2.34bove, \Q)
9.5.5.3.4 Repeat the metb@!wth (\@hea €§)

9.5.5.4 Powdered Test Im
9.5.54.1 Cover & a hedvy coating of black
fin t p an the excess.
95542 t e s le o adhesnve lifier such as

9.5 %}Cate‘g\ Pposi & nanspatent cover onfo the test
ing air bubbles,
% S544 .5.2.3 above,
{‘0 54.5 Repeat ethod with the other shoe,

9.5.54.6 By using transparent lifters, overlays can be made using

OQ this method, Otherwise, use overhead transparency
QK 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 obligue lighting.

9.5.5.6 Sand 3-ID Method
9.5.5.6.1 Press the shoe into an area of smoothed sand,
9.5.5.6.2 Add a scale property positioned next to the impression.
9.5.5.6.3 Photograph the impression using oblique lighting.
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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 @g
photography of outsole. .\0
9.5.6 PROCEDURE - TIRES: N\
0.5.6.1 1deally, tives are lef in position on the vehicle. If mounte@

are received, they should be placed on a vehicle in the same
position, Test impressions may be made of an unmo

rolling the tite along the test media, Conduct a vi

of the tire for the presence of trace and biologi Ifany

probative evidence is present, documentatio colle@ st
n
pl

be completed before proceeding. Tire h
clean of dirt, but all embedded stones %

9.5.6.2 Inked Method

9.5.6.2.1 Quier sidewall oft vul (usually
four to seven) wnth cra ch each segment
‘ is numbered (1 7 d mber of
_ ;) segments). \

\)(\

@K 95.6.2.2 An mk@ls prepared by tapmg pieces of poster hoard

Q together end to end until there is enough length for a
KO complete tire rotation. Printer’s ink is placed onto the
Q inkpad and rolled info a thin, smooth layer from edge to

edge. Position the completed inkpad in front of the
sefected tire.

0.5.6.2.3 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 lest impression made be made divectly on the board
or on plastic film taped to the hoard,

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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Q®

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:

» Unique identifier ‘\O
¢ Initials or signature 6
e Date @
¢  Which tire is represented %
¢ Direction of rotation . 0
* Inside and outside of impression N
Other information that must be docume in nofes:

e  Complete vehicle informationig ing
ate

model, color, VIN, and lic a&

+  Complete tire information ms:tg?a

including make, mod%@zc, type 0

s DOT number.
s  Mold numbez 1ble @
9.5.6.2.7 Repeat the method thc o 11 es
9.5.6.2.8 Allow the mke zes a&é ydryina
secure locati priate evidence
packagi eah hm

9.5.6.3 Grease Method(O)
9.5.6.3.1 F W the

ms@as for marking the sidewalls as

9.5.6.32Ysing " saf recautions, jack up the tire until it
"spifs\Tee". (Ceated the tire tread lightly with grease.
SW33 ¢sSion board is prepared by taping picces of
\% poster together end to end until there is enough
@\ length for'a complete tire rotation plus 6" to 12" extra,
Q 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 piaced 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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9538

959

é@pausm& Standauls 0

0,5.6.3.8 Package using appropriate evidence packaging and
sealing techniques.

9,5.6.4 The vehicle should be kept impounded in a secure area so that
additional test impressions can be made and/or the tires can be

directly compared to the impressions, if needed.

CONTROLS:

Not applicable é\o

SAFETY %
All human biological material shall be freated as if infectious.

9.5.8.1 Gloves, eye protection, lab coat, and/or a protective dis ble
apron shall be worn at all tiimes when working wn wear or
tires contaminated with biological evidence.

9.5.8.2 Utensils shall be disposed of or cleaned and @:cled@ use
and surfaces will be disinfected. %

9,5.8.3 Although there aren’t any health effect as ctale(y)

printer’s ink used for tire test lmpw thl&? isv cous
and difficult to remove from clet nd he &t should
wear proteciive clothing and @able s w olkmg with
this material. Q

9.5.8.4 Precautions should be tk@vhen@ng b@vehlcie
REFERENCES: %\(b

Abbott, John R, F .-Eg:\@e %\Q@ Thomas, Springfield,

1964

Bodaziak, Wﬁ{&ﬂ i r@p%m @essron Evidence, Elsevier, New York,

1990,

Bac @ illiam J., "S@ aeihods for Taking Two-Dimensional

ires", Journal of Forensic Identification, Vel,
No. 6, 1996, pp 689-701.

Cassidy, M1, Foohwear 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 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 Q%
stains the protein portion of blood a blue-black color, -

10.1.2 SCOPE:

10.1.2.1

10.1.2.2

16.1.23

10.1.24

\
.

Blood contaminated impressions may be processed wit%
efferal

biack to detect faint deposits of impression detail. It i ally
used on dried blood stains on nen-porous surfaces, as been
successfill in developing impressions on some 5 orous and

porous surfaces as well, *
Amido black will not detect the normal co@ments e%
impressions and therefore must be use

with other impression processing me 0

The amido black process utlhzcaa non

solution, and a wash solution { d w ¢ Blo st be
fixed prior to the appilcatl Qn;d {un sing
methanol in the amido blac mkuﬁg\' uti fixative) to
prevent the liquid so use t e p rom washing
away sone or all o U&‘lood sits

Bloodstains mu te amm nd evaluated to

preclude destt of ial @uable evidence. Any
satnples t éed 0\ té@ examination of blood
deposits ce a s sh@be collected prior to

ary {o coordinate with

enh «&t It ¢
mgi%g'xtots l@a oratory sections (biology for

ple) er hich procedures may provide the most

*@ ablefindiin

10.1.3 E MENT AND MATERIALS:
ance, magnetic stirrer/stirring bar

KQ’%ettes

Beakers

Graduated eylinder
Storage bottles
Spray bottles

10.1.4 REAGENTS:
Amido Black
Glacial acetic acid
Methanol
Distilled water
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S-suifosalicylic acid

Amido Black Working Setution:

I, 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 aeid. @6
4. Stir the solution with a magnetic stirrer for thirty minutes and transfer . O

the solution fo a clean spray bottle. 6\
Rinse Solution 1 (de-stain); %Q

1. Measure out 10mL of glacial acetic acid and pour into beakeb
2. Measure 90mL of methanol and add to the beaker.
3. Stir the solution for two to three minutes and transfer th{@mon toa

clean, dry spray bottle, \Q *
Rinse Selution 2 (de-stain) g Q &
1. Measure out SmL of glacial acetic acid aé:ﬁ mk\@keté

2. Measure 98mL of methanol and add to, tt ker

8%@ el pQQ\ 0 @%ottle
Fixative

1. Measure 20g of S—SUI{‘osallcy;@md ah@cec&aSOOmL or larger
beaker,
2, Add 1 liter of distillec m§® &d/ into a storage boitle,

3, Stir the solution for two to three min

10.1.5 PROCEDURE: O \&0
10.1.5.1 Determi Sam];b 11)1%3 should be taken prior to
proc

10152 C ch Q}es O
10.1.5.3 "€ix" imp I(}Il% heat, methanot, 5-sulfosalicylic acid, or

uper-gl
{\ lood can be to an object by heating in a 1¢0° centigrade
oven for thirty minutes (restricted to non-heat sensitive objects).
OQ Methanol may be sprayed or pipetied over the item, The item
K can be immersed in the suifosalicylic acid solution for 10
Q minutes, then in distilled water for 5 minutes. Large areas such
as floors may be sprayed with the sulfosalicylic acid solution.
The first amido black rinse that contains methanol may suffice
for this "fixing" rinse. Super-glue is an effective method for non-
porous evidence as it will fix all possible impressions not just
those contaminated with blood,
10.1.5.4 Tmmerse the item in the amido black working sclution for two to
three minutes, Alternatively, the item may be sprayed or
irrigated with the amido black working solution,
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10.1.5.5 Immerse or irrigate the item with the de-stain rinse solution(s) to
remove the excess dye.

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

10.1.5.7 Immerse or irrigate the surface with a distilled water wash

{opticnal),
10.1.5.8 Allow the item to dry thoroughly,
10.1.5.9 Developed impressions are evaluated o determine their =~
suitability for comparison. A\
10.1.5.10 Impressions deemed to be of value are marked and \

photographed. %

10.1.6 ADDITIONAL INFORMATION: ‘\0

10.1.6.1 Shelf life of the pre-mixed amido black wor king,e&on de-
stains and fixative is indefinite,

10.1.6.2 Excess reagent shall be collected, when 30@‘;13, and@c d in
the hazardous waste container located Q

10.1.7 CONTROLS:

10.1.7.1 Testing of amido black is pe sN&"eac ])1

10.1.7.2 Control tests are performe e ap on.o reagent toa
slide prepared with known fet ns, analysts
will not prepare impl s ma yith A smear will be

applied to the slid
10.1.7.3 An analyst shal %

until a controLtes

cee cssmg of the evidence

@os:t esults (known blood staining
out and documented on the

g sh ¢ control tests work sheet.

H tionally deposited blood smear

10.1.74 The 1 {
ﬁbwea (yeg% ntrol.

loves, lab ce@goggies and respivators, (if there is a chance

10.1.8 SAi‘%\L 0

%

of the reagents becoming airborne) are worn when mixing or

% using Amido Black,
KOI 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. 1t needs to be handled carefully and non-
permeable gloves worn during the mixing and use of Amido
Black. Methanol is toxic in quantities as small as 30 ml and
should not be allowed to come in contact with the skin, eyes, or
mouth, It is possible for methanol to be absorbed through the
skin. If methanol comes into contact with the eyes or mouth, the
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16.1.9

area should be flushed with generous amounts of water and a
doctor may be consulted. Inhalation of methano! 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. ®%

¥
N\

REFERENCES: @
Bodziak, William J., Footwear Impression Evidence, CRC Presb@.

N\
Journal of Forensic Identification, Vol. 45, No. 5 Sept/Oct ,
“Superglue of Latent Shoe Prints in Blood Prior to Proc g%, %s

498.50. A\
Lee, H.C. and Gaensslen, R.E,, Advances in Fi gm'ul C nol@

Elsevier, 1991, p 85. - C) é\, @
Navarro, R.L., "Chemical Enhance: \uc jerted F{ﬁ'
Impressions”, North Carolina State B¥reau o Sl’i@ , 1992,
& O
AR IR

@
>
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102 AMMONIUM THIOCYANATE

10.2.1

10.2.2

10.2.3

1024

BACKGROUND:

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

9
SCOPE: OQ)
10.2.2.1 This procedure works well for wet residues and muddy A\
impressions on all surfaces.
10.2.2.2 Further enhancement with Physical Developer may be L% er
ammonium thiocyanate because nitric acid is used (ot ids
may interfere with Physical Developer).
10.2.2.3 Faini impressions sprayed with this reagent may, hanced to
show highly visible detail. q *
10.2.24 This reagent has better solubility than petaéq thi te so
there isn’t a need to filter after prepara

EQUIPMENT AND MATERIALS: | @ \ %
O &

Balance, magnetic stirrer/stirring bay
Pipettes O

Beakers Q \Q)
Graduated cylinder \Q \Q OC)

Spray bottles (b

X\
REAGENTS: (O

Ammonium thiecy

Acetone
2N nitric ac;c\é{k. nit Qld distilled water)

Ammoni 10 ‘@e Wo%g Solution

I. Dissalv€2go mon@ ocyanate in 90mL of acetone.
2. % add 10 mL tric acid.

3.@ranster to fine mist spray bottle and loosely cap so gases can escape.

10.2.5.1 Conduct control tests,

Q(Q%OCEDURE

10.2.6

10252 Apply two light spray applications of approximately 3 seconds
each,

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

10.2.5 .4 Developed impressions are evaluated to determine their
suitability for comparison,

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

ADDITIONAL INFORMATION:
10.2.6.1 This reagent should be freshly prepared for each appiication.
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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 fainl impressions on paper or ¢cloth, a pre-wash treatiment
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 bioiter
paper and allowed to dry. 6
10.2.64 A source of contamination is excess soil from the surface. . O®
10.2.6.5 If the substrate is red-brown or tust colored, gel lifting of the __\N
impression first and treatment of the gel lift with this 1eag,en

may be indicated. @
10.2.6.6 Avoid over-spraying of the item so that the soil 1esndu8 n't
wash off the item,

10.2.7 CONTROLS:
10.2.7.1 Testing of ammonium thiocyanate is per fol@&hen@ag&nt
is prepared.
10.2.7.2 Control tests are performed by the application o@ 1ea@
mark made with a ferric salt solufi

10.2.7.3 An analyst shall not proceed Wl pro sdence
until a control test bearing @e res k staining

a red-brown color) has been\garried nd ented on the

Impression Evidence Rﬁ, nt P@g ol tests work

sheet. E :‘?

16.2.74 The area surrout {@Qﬂﬂil@)ositcd mark shall serve
as a negalive 8“ &@

10.2.8 SAFETY: ?

10.2.8.1 Am1 thi ve, skin and respiratory irritant
an% tvg sh wol n when measuring i,

10282 i \3@ able and the reagent should be prepared
in the fur 10

10.2 f the spray i) ap is tightened, a build-up of gases will cause
the bottle to blow the top and release the contents in a violent

OQ manner,

st REFERENCES:

Bodziak, Willkam )., Foohvear 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, Janhuary,
1988.
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Davis, R.J., “A Systematic Approach to the Enhancement of Footwear
Marks”, Canadian Society of Forensic Science Journal, Vol, 21, No. 3,
1988, pp 98-105.
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10.3

7,8-BENZOFLAVONE

10.3.1

10.3.2

1033

034

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

9

SCOPE: 0@

10.3.2.1 The blue color isn’t permanent and will weaken with time, A\
Photography should closely follow the treatment.

10.3.2.2 Post-treatinent of an iodine-enhanced impression with %
benzoflavone will often visualize additional detail bec fthe
darker blue color, \

10.3.2.3 The item may be sprayed or dipped into the reage

10.3.2.4 Further chemical enthancement may be unhzedéﬁn *

treatment.

Balance, magnetic stirrer/stirring bar . C)
Pipettes \
Beakers Q O

Graduated cylinder

Storage hottle \Q

Spray bettie

X\
REAGENTS: S

7,8-benzoflavone O &
Chloroform \Q @

X
Petroleum eth6 OQ O\/

Benzoflavghe Ww ol @
1. Dissdive 0.2g n ne in 2 to 3mkL of chioroform.

2. 1p to 100mL withy petroleum ether,

EQUIPMENT AND MATERIALS: Q \:

§®ace in storage bottle or spray bottle,
I\Q’ OCEDURE;:

103.6

10.3.5.1 Conduct control tests.

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

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

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

ADDITIONAL INFORMATION:
10.3.6.1 Benzoflavene working solution has a shelf life of up to one year,
but is generally inade 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:

10.3.8

1639

Qﬁ

10.3.7.1 Testing of benzeflavone 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 (o a %
known mark in starch. Q)
10.3.73 An analyst shall not proceed with the processing of the eviden \
until a control test bearing positive results (known mark stai
a blue color) has been carried out and decumented on th
Impression Evidence Reagent Prep Log or conirol testé)w
sheet. A
10374 The area surrounding the intentionally deposited&ik shall serve
as a negative control.

SAFETY: %
10.3.8.1 Benzoflavone is an irritant and cauti uld t€ﬁ<en

weighing the powder.
10.3.8.2 Chloroform is a know mutagen alcx ﬁ ent
prog

should only be used in a fu d 01 iratory
protection.
REFERENCES:
Bodziak, William J., Foof?lo?l .rdence Elsevier, New York,
1990,
Davis, R.J., © n th 1ni¢al Methods for the Enhancement
of Footwea ohf olice Forensic Science Lab, January,
1988.

proach to the Enhancement of Footwear

pp 98-105.

Dav@)’ “A System @
@ Canadian Sociel¥ of Forensic Science Journal, Vol. 21, No. 3,

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

104.1 BACKGROUND:
Cyanoacrylate ester {CAE) also referred fo 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, . O®

R\
104.2 SCOPE: S
10.4.2.1 Fuming with cyanoamylate esters {super-glue) isa piocc%is
used to visualize impression deposits on fien-porous at
semi-porous objects. CAE processing also prepares S@Euxface
for the acceptance of powdels and dye -stains tha enable
further visualization of the impressions.
10.4.2.2 CAE is most effective on wet-origin in1p1e8§@and QA
effective on dry-origin impressions.
10.4.2.3 When super glue vapors contact molet d otl iy

lmpncsslon residue the eyanoacryl er poliuneri ng the

impressions to the surface. Thms&s th and less
easily damaged.

10.4.2.4 The process is tcmpclatme,ledn 1)1

@bsensmve

10.4.2.5 Objects that need additi @fme hs such as frace
or questioned docu aminatl n be carefully
evaluated prior ¢ SS@EWI if this procedure will

have an lmpaci on-glthse Hations,

1043 EQUIPMENT A 2‘@“5

Relatively air ntain
Vacuum chg

Super glue®1 in
Cups/\ m water ion Q

Low 1almf: hcatm‘ nt (optionat)

104, AGENTS:
vanoacrylate gel or liquid
One shot fuming kit or equivalent
Superglue cartridges

k or sealed plastic bag

104.5 PROCEDURE i - TRADITIONAL FUMING CHAMBER:
104.5.1 Select the appropriately sized fuming chamber,
104.5.2 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 (lavger
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),
104.5.6 Add the CAE source,
10.45.6.1 Hot Plate Method - plug in the hot piate and place in
the chamber. Add an approximately 2-3 cm in %
diameter pool of liquid superghie to a disposable O®
aluminum dish and place on the hot plate.
10.4.5.6.2 Gel Packet Method - open and add one or mote foi
CAE gel packets (dependent on size of char
fuming rate, and analyst's preference) to the chainber,
Once the gel is exposed to the air, the C ill begin
to vaporize at a controlled rate.
10.4.5.6.3 "ONE-SHOT" fuming kits - place t chv

solution" in the jar provided. A& a@
canister" to the solution. Er@ ﬁ?y (&
top of the "activator can;s Thig é
generally reserved for sce%\gspox%
10.4.5.7 Secure the door to the chamber \
10.4.5.8 Fuming times will vary b e of{ %n@ properiies
t and

of the cyanoacrylate bemg ed, th Lm 0
humidity, and the plo sof € id ng fumed.

A control test shoul aief n dred by the analyst to
prevent over 01 ropd elopment is achieved
when impression talis e cé{ urn slightly white in
color and b o sh In the event of under
fuming, item 1

10459 When is cm&vacuate the CAE fumes and
emo ulc@l the chamber,
104.5.10 éﬂ aﬁﬁ{\em e chamber and examine for

par: iim 1@31} detatl.

1¢ 4{& Impressions marked and photographed at this point, but
are more commahly further enhanced with powders or dyes prior
OQ to preservation.

Q&G 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.

16.4.6.2 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 control 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 atlow 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 A
are more commonly further enhanced with powders or dyes 8Q

to preser vation. %
S

10.4.7 PROCEDURE 3 - VACUUM CHAMBER METHOL):

is not necessary to unfold garbage bags or leay, e am unls of
space between the items. Do noi place pres, & e h as
sealed cans, bottles efc. in the chamberd 'Y 1Y @ i c
104.7.2 Add the CAE source. Foil CAE gel ;)ack e TedQ! nend
(number s dependent on chamber nci s )BQ@), it all

dish with liquid CAE may alse
10.4.7.3 Place the lid on the vacuum Qz@vel and& se @ se valve.
10.4.7.4 Tum on the vacuum pump. 6

10.4.7.5 Open the Gas Ballast V, abo l

10.4.7.6 Open the Isolation V. pp es:saxy, press on the

lid until the cha gms&acu

10.4.7.7 Close the Gas Ba Va

10.4.7.8 Evacuate t nben p1 oxﬂQ y 25 inches of mercury as

10.4.7.10 O‘ﬁ,

1047 be th SB@ alve

10. 4\ Leave the ifer er vacuum for at least 20 minutes, There is
no danger of over fummg

10.4.7.1 Place items of evidence and controls into the vacy @\hambm I
g ite

cGas@ ast . watt 2-3 seconds and turn off the

4 .7.13 Evacuate the chamber by slowly opening the release valve.

KQ 4.7.14 Remove glue and evidence. Examine item for iinpression 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,

104.8 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, Q%

104.9 CONTROLS: A\O
10491 Testing of CAE and processing are performed at the same tia\
10.4.9.2 A test impression is applied to a non-porous surface an(i%
the tank in an easily-monitored position with the que
surface. &)

10.4.9.3 When the development of the control test is com
questioned surface is also finished. Positive 1 s are i dlcated
by development of a white impression,

10.4.94 The area surrounding the intentionally (Q@ed Q shall
serve as a negative confrol.

10.4.9.5 Results of control tests shall be clocc)@hted %'onu @ work
sheet. @
104,10 SAFETY: Q

10.4.10.1 Super glue fuming sh oulyﬁb weii ventilated
areas. Precautions s oda \@ haling or allowing

the vapors to co \g} the rs can be irritating to
ro S0 ring contact lenses should

i

the eyes, nose, an
amb £ proper precautions,

tvely sealed CAE chambers and
he chambers prior to removal of the

10.4.10. oveq\é? to prevent the cyanoaerylate from
&cmtactmg th Yifliquid glue is allowed to contact the skin,
adhesion may r lt If the skin sticks together, immerse
affected areas in warm water, This will loosen the skin so that it

KOQ can be gently pulled apart,
84.1 1 REFERENCES:
Coleman Vacu-Print Instructions and Notes, Lightning Powder, (1995).
Cushman, B. Q. and Simmons, N.J., "A Cyanoacrylate Fuming Method

for the Development of Footwear Impressions”, Journal of Forensic
Identification, Vol 46, No. 4, Jul/Aug, 1996, p 412.
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Lee, Henry C, and Gaensslen, R, E., Advances in Fingerprint Technology,
Elsevier, 1991, p 67.

Llewellyn, P.E. and Scott-Dinkins, L., "A New Use for an Old Friend",

Journal of Foreunsic Identification, Vol. 45, Neo. 5 July/August, 1996; Vol.

46, No, | Sep/Oct, 1995, p 498, %
Paine, N., "Use of Cyanoacrylate Fuming and Related Enhancement . @
Technigues to Develop Shoe Impressions on Various Surfaces”, Journal o
Forensic Identification, Vol, 48, No, 5, Sep/Oct, 1998, p 585, é

é\O
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1.5 8-HYDROXYQUINOLINE

10.5.1 BACKGROUND:
8- hydroxyguinoline 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
uitra-violet (UV) light. Q)%
10.5.2 SCOPE: 4\0
10.5.2.1 The fluorescence is not permanent and will fade within a da@g
s0. Photography with color or black and white film, an %
appropriate filter, UV light and long exposure times shou
follow within a short time, ’\to)
10.5.2.2 This procedure works well on impressions made & either wet
or dry residues.
10.5.23 This reagent is very useful on raw wood sy &
10.5.2.4 If the substrate fluoresces with this re
doesn’t contain any metal cations and thevimpressi gt
fluorescing where it lies, a dark i lmb ion fluoy g
background will be produced.

10.5.2.5 Ifthe fluorescence fades, re| 1a @
Qneth

10.5.2.6 Other chemical enhanceme aﬁex this

treatinent.
@ & S
10.5.3 EQUIPMENT AND MA S: QG Q
Balance, magnetic stirreéfs pfin O
Pipettes
Beakers \(\ ’\& é
Graduated cylm@Q' N
Storage bot O

Spray bottb 0(\
Q
10.5.4 gE O

oxyqumo]me
a%e one
,&O) tilled water

8-Hydroxyquinoline Working Solution

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

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

10.5.5 PROCEDURE
10.5.5.1 Conduet control tests.
10.5.5.2 Lightly spray the area of interest,
16.5.533 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.

i0.5.6 ADDITIONAL INFORMATION

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

10.5.6.2 If both the substrate and residue have cations that fluoresce, this A
:eagent will not work., Llﬁing the impression from the subst:a\
by gel lifter firs and spraying the gel lift may work. %

10.5.7 CONTROLS

10.5.7.1 Testing of 8-hyroxyquinoline is performed each & ot to use.

10.5.7.2 This test involves the making of a mark in cha% test surface
and following the processing procedure.

10.5.7.3 An analyst cannot proceed with the pro sﬁ); of t! de
until a control test bearing positive resu ﬁ(deve op ent
purple fluorescing mark with UV 11 has béen carri
documented on the Impleqslon nt P Z OF

control tests work sheet.
10.5.7.4 The area surrounding the i tlona o@em print shall

serve as a negative cog{'@

§0.5.8 SAFETY

10.5.8.1 This reagent is bdth/a qk Qle ;y irritant and should

only be us 2@ fuing fop V% roper respirator protective

equipmel uld also be worn,

Spos
10,582 Aceto ety thabk &hls reagent should not be used
ne pen or i N source,

105.8.2 T age@h@ould ‘ed in an amber boitle in the fume

1659 R ENCES O

QK

y

gdztak William J., Foofwear 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 Societly of Forensic Science Journal, Vol, 21, No. 3,
1988, pp 98-165.

FOOTWEAR AND TIRE TRACK ANALYTICAL METHOD
Issuing Authorily: Quality Manager, lssued 06/27/2008 Rev. 7
Page 59 of 107

;
i
i
1




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

FOOTWEAR AND TIRE TRAGK ANALYTECAL METHOD
issuing Authonly: Quality Manager, Issued (6/27/2008 Rev. 7
Page 60 of 107



10.6

LEUCOCRYSTAL VIOLET

10.6.]

10.6.2

10.6.3

10,64

BACKGROUND:

Leucocrystal Violet is a biological stain used to dye the blood hemoglobin
componenis 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.

Q;%

SCOPE: AO

10.6.2.1 Leucocrystal violet is a dye stain used to visualize impressi(@&
deposits on many types of adhesive surfaces. %

10.6.2.2 Leucocrystal violet may also be used on small non-porou

surfaces contaminated with grease and oils. Tt is nofuitable for

%.

water-soluble adhesives or porous surfaces,
10.6.2.3 Surfaces thal need other forensic examination@

s biplogy or
trace should be carefully evaluated prior toﬁq ssin@
determine if this procedure will have aw/i quént

examinations,
. ()@ X
N

EQUIPMENT AND MATERIALS:

Balance

Magnetic stirrer/stirring bar Q \Q)
Graduated cylinder \Q \Q OC)
Glass beaker \(b

Glass tray
SE(E::;g;i)ottles %
REAGENTS: (50 Q\$

Leucocrystal ¥i
5-sulfosalicq{c§d OO

3% hydro@ )ero&\ %
Distilled, water @
N @)

1 .1 Formula "A"
10.6.4.1.1 Disselve 10g of S-sulfosalicylic acid in 100m! distitled

10.6.4.1.2 Add 400ml 3% hydrogen peroxide to sulfasalicylic acid

O water,
Qﬁ

solution.
10.6.4,1.3 Immediately prior te use, add 0.75g leucocrystal
violet to above, Stir the mixture vigorously.

10.6 4.2 Formula "B"
10.6.4.2.1 10g S-sulfosalicylic acid dissolved in 500ml 3%
hydrogen peroxide,
10.6.4.2.2 Add 3.7g sodium acetate and 1.0g leucocrystal violet.
Sir the mixture vigorously,
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10.6.5 PROCEDURE:

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

10.6.5.2 Conduct control tests.

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

10.6.54 Development of dark purple impressions should occurin 30 O
seconds, A\

10,6.5.5 Developed impressions are evaluated to determine their \
suitability for comparison. %Q

13.6.5.6 Impressions deemed to be of value are marked and m%b
photographed or lifted. \

10.6.6 ADDITIONAL INFORMATION:
10.6.6.1 Shelflife of the working solution is approxi ely 3
10.6.6.2 Excess reagent shall be collected and nt
waste container located in the fume h

10.6.7 CONTROLS:
10.6.7.1 Testing of leucoctystal vio @elfo ach rior to use.
10.6.7.2 This test involves the makl of a 1 a slide and

Tollowing the processi
[0.6.7.3 An analyst cannot pt;
until a control ¢
purple mark} has

Ny! Oll@ ocumented on the
Reagent Pr tion ;ﬁ! ee rol tests work sheet,
nin

n g of the evidence
s (development of a

10.6.74 The area suxdundi ionally deposited latent print shall

ser ve\@ egat)@ 4

10.6.8 SAFETY: f

106.8.14 L. coc %a suspected human carcinogen. It is
\anown to effe@e idney, ureter, bladder, and thyroid of
animals, It can Be harmful if inhaled, and is irritating to the eyes

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

10.6.9 REFERENCES:
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Bodziak, William J., "Use of Leucoctystal Violet to Enhance Shoe Prints
in Blood", Forensic Science Internationat, Vol. 82, No. 1, September
1996,

Chemical Formuias and Processing Guide for Developing Latent Prints,

US Department of Justice, 1994, pp 47-48.

9

Fisher, John F., "An Aqueous Leucocrystal Violet Enhancing Reagent for, CJQ
Blood Impressions”, Symposium on the Forensic Aspects of Footwear arQ\
Tire Impression Evidence, FBI Academy, 1994,
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10.7 LEUCOMALACHITE GREEN (LCG)

10.7.1 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. Q)

10.7.2 SCOPE: Y

10.7.2.1 Leucomalachite green is a dye stain used to visualize impr e@&x
deposits on many types of surfaces without coloring the%
background, There is no need for destaining,

10.7.2.2 Leucomalachite green may also be used on small n‘ésgérous
surfaces contaminated with grease and oils.

10.7.2.3 Surfaces that need other forensic examination h as WOgy or
trace should be carefully evaluated prior ¢ essin

determine if this procedure will have aqm: uﬂ
examinations, C) é

10.7.3 EQUIPMENT AND MATERIALS: ’\\Q Q @Q/
Balance O \ 0
Magnetic stirrer/stirring har Q \@

Graduated cylinder \Q \Q C)

Glass beaker (b O

Glass tray %\

Spray bottle O
1074 REAGENTS:  AQY Q\$

Leuncomalachite@s

Sedium pm%% O O\/

Methauol ?QQ %

i

Glacial cc cac
Fre (trichlorotri @n thane or 1,1,1-trichloroethane)

comalachite Green Working Solation
.&Q Mix together 0.06g of leucomalachite green, 0.2g sodium perborate
and 20mL methanol and 10mL glacial acetic acid.
2, Stopper the flask tightly and wrap the stopper with Parafilmn,
3. Shake the flask vigorously for | minute.
4. Transfer to a spray bottle,

]

%

10.7.5 PROCEDURE:
10.7.5.1 Determine if samples for biology should be taken prior to
processing.
10.7.5.2 Conduct control tests,
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10.7.5.3 Spray the surface lightly 2 or 3 times, holding the sprayer
approximately 14* or more from the surface.
10,754 Development of dark green impressions should occur rapidly.
10.7.5.5 Developed impressions are evaluated to determine their
suitability for comparison.
10.7.5.6 Impressions deemed to be of value are marked amnd may be
photographed or lifted. Q%
10.7.6 ADDITIONAL INFORMATION: \Q
10.7.6.1 Leucomalachite green reagent should be freshly prepared w%\
each application,
10.7.6.2 This reagent does not color the substrate and is very good fér
absorbent paper, cloth, carpet or other porous substéi\’g’

10.7.7 CONTROLS

10.7.7.1 Testing of leucomalachite green is perfor 1@: ior to@
d

10.7.7.2 This test involves the making of a man|

following the processing procedure.
10,773 An analyst cannot proceed with thg{ ssi
untit a control test bearing pos1 sult
dark green mark) has been out ocu d on the
Reagent Preparation Log sh t ore sheet,
10.7.74 The area surrounding @tenn@ eévd latent print shall
serve as a negative@ 1, 6 0

10.7.8 SAFETY:
10.7.8.1 Leucomal su ebte human carcinogen. It may
affect wgncy, &’ blafldep, and thyroid of animals. I can
beh 1fm ,a malmg to the eyes and skin.

10782 L wla %ﬂ ree Id not be used in large amounts,
10.7.8.3 ﬁ@: pirat ul @ed when working with the dry form
outside o ‘. ood, Leucomalachite green should be
<\ repared cm(l ﬁ‘ in a fume hood or well-ventilated area, The
analyst should wear a lab coat, heavy-duty (nen-disposable)
gloves, and safety glasses.
KQOJ.SA In addition, analysts must be aware of the biological hazards
Q associated with blood and other body fluids and take extra
precautions to protect themselves.

10.7.9 REFERENCES;:

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

Patty, John R. and Giberson, Michael W., “Bloody Fingerprint Spray
Reagent”, CAC Newsletter, 1984,
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Stow, K.M,, “Direct lift-enhancement of blood-contaminated shoe marks
by leuco malachite green-impregnated membranes”, Journal of the
Forensic Science Society, 34(4), 1994, pp 241-244.
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16.83 PHYSICAL DEVELOPER (PD)

10.8.1 BACKGROUND:
Physical developer is a silver-based agueous reagent that reacts with
lipids, fats, oils, and waxes present in the impression residue o form a
silver-gray deposii. 6
10.8.2 SCOPE; . O®
10.8.2.1 Physical developer is a method used for the development of N\
impressions on porous substrates. It is not suitable for noné

porous surfaces. %

10.8.2,2 This methed is the final step in the sequential pr ocessnas;
porous items, A\

10.8.2.3 Physical developer is the only method to show at&hte results
on paper that has been wet.

10.8.2.4 Surfaces that need other forensic exammatﬁ( such ¥
fluid, trace, or qucstlone(l document ex b&

carefully evaluated prior to process eten if t%
procedure will have an impact og @que mi

10.8.3 EQUIPMENT AND MATERIALS: O @
Graduated cylinder Q

R NS oc’
RNZ Q

10.8.4 REAGENTS:
Physical Developel e
i, Any contgny
solution, Q old cor n

sical developer working
clean glassware rinsed with tap
water, ¢ ith d &)& rior to beginning,

2. Add®) l tion % silver nitrate solution) to 90 ml of

b;%on B (1 eduetan on) in a beaker.
Q‘S‘ the working @10:1 for approximately one minute with a clean
'tss/ptastlc stirring rod.

0 4. Do not mix the wotking solution until you are ready to use it as it
K does ot 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 iis 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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10854
10.85.5

10.8.5.6

10.8.5.7

10.8.5.8

10.8.59

Conduct control tests,

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

Remove the item from the physical developer working solution
and place info a fray with running tap water. Rinse untii the
water runs clear,

Dry completely. . 0

Developed impressions are evaluated fo determine their A\
suitability for comparison. @
Impressions deemed to be of value are marked and %
photographed. 0

N

10.8.6 ADDITIONAL INFORMATION:

10.8.6.1

10.8.6.2

108.6.3

10.8.64

O

&)
Cleanliness is important in the physical (Ievelcé\ %
good deal of the instability in the earlier s s wa% skt of
laboratory equipment that was not spot? ot fts,
especially salts, will cause the SI]W@ eint lut

come out of suspension thus spojli & ph

solution and perhaps ruining thé\em bei m%}‘ is
important to keep the gEassQlé}otle %rin: ith distilted

or de-ionized water prior toMse, W ash assware, use
detergent, not abzaslv ners. Q

Physical deve]opex use }sta' many surfaces,
Care must be tab@s void sin boratory. Full
strength chlorin ach 1pmove any stains from
counter to) ol may cause damage to
fabrics stai \Vlté&nca oper.

Shel li I reg us n-mixed) is six months from date

of purshiase, ’I all be mixed upon each use.
F&ss 1§:ﬁl\sh ll%o]lected and placed in the hazardous
WASLe co er l@ in the fume hood.

1087 C ROLS:

71

\Q 8,72

10873

108,74

Testing of physical developer is performed prior to each use.
This test involves the making ol a quality {oil based) mark on a
test surface similar to the evidence being examined and
following the processing procedure.

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 cartied out and documented on the
control tests work sheet.

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

10.8.8 SAFETY:

FOOTWEAR AND TIRE TRACK ANALYTICAL METHOD
Issuing Aulhority: Quality Manager, lssued 06/27/2008 Rev. 7
Page 68 of 107

o



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. .
O

“Chemical formulas and Processing Guide for Developing Latent Pl‘ilﬁ
U.S. Department of Justice, FBI Laboratory, 1994, p 35. %

Keedwell, E., Birkett, J., and Davis, R.1, “Chemical Method &he
Enhancement of Footwear Marks”, MPFSL Report No. T@E‘Opolilan
Police Forensic Science Laboratory, January, 1988.

Navarro, R.L., *Chemical Enhancement of Ques@
Impressions™, North Carolina State Bureau of Inve tlgatl

“Physical Developer”, Manual of F Fmﬂcn_?@gt’)evekngfen
British Home Office Scientific Rese Develépment

Technical Note #1-2730, Lightnj@owds@., (@)
O
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10.9  TRADITIONAL FILM DEVELOPMENT (BLACK AND WHITE)

10.9.1 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
distingnished from unexposed film, However, the film has changed Q%
physically during exposure and that change can be made visible if the film
is treated chemically. The chemical treatment that causes the latent imaE&Q\
to become a visible image is called development.

10.9.2 SCOPE: %
Develop latent images on traditional black and white filin. é\CJ
10.9.3 EQUIPMENT AND MATERIALS: \@Q *

Film reel

Development tank Q &
10.9.4 REAGENTS: . 0@ <<§ .
Kodak D-76 Developer N\

SR
Perina Wash C)O
Pl’lOtO PEO \@ \Q O

10.9.5 PROCEDURE (in the La@@o o555 bQ
10.9.5.1 Wind film onto reefs, p @eloping tank, and secure

the lid. H% K otal darkness (no safe light).
10.9.5.2 Fill tank tap é& {apy ately 70° F). Firmly tap tank to
ciisl‘@ one (1} minute. Empty tank.

10953 Fi -m% dak D-76 Developer. Firmly tap tank

Kodak Fixer Q O\

lod ir*hul Provide initial agitation of the
%ﬁeveiop t tap @ 5-20 seconds. Agitate film frequently
\ uring develoj @ period, Develop film for fifteen to twenty
{(15-20) minutes. Return used D-76 developer to the developer
? storage container, using designated funnel.
Kol 9.5.4 Rinse film with tap water (approximately 70° F) for two (2)
minmutes. 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
filta for fifteen to twenty {15-20) minutes. Retum fixer to the
fixer storage container, using designated funnel,

10956 Rinse film with nnning tap water (approximately 70° F) for a
minimum of two (2) minutes, twenty to thirty (20-30) minutes if
fime allows, Empty tank. Film may be removed from tank at this
point and examined.
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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,

10,9.59 Fill tank with tap water (approximately 70° F), add fwo or three
drops of Phota Flo and agitate. Photo Flo minimizes

water/drying marks, Q)%
10.9.5.10 Remove film from reel, remove excess water from filim, and . 0
hang till dry in a dust-free place. A\

10.9.6 ADDITIONAL INFORMATION:
10.9.6.} Pre-mixed chemicals shoukd be room temperature when used,
10.9.6.2 If negatives show a pink stain afler fixing, the fixer '@%e near
exhaustion or the fixing time was too short. Ift n is slight,
it will not affect image stability or negative comirast, If the stain
is pronouniced and irregular over the film smluce, re-@ film

in fresh fixer. Q C) &
10.9.7 CONTROLS: <<§
Not applicable O \Q @
10.9.8 SAFETY: Q 0
Film development reagents ma)s@se ey@m n. If exposure
occurs, rinse with generous q@ s ter o
10.9.9 REFERENCES: % \\® Q/
Police Photo rawly @ﬁﬂel q 27,81-98,

Eastman Kddak omu@a ofesslonai D-76 Developer
packaging(Gy w@&. tofessional

Eastslsn odak Compa
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11

DIGITAL IMAGING PROCEDURE

IL1

11.2

BACKGROUND:

Footwear and tire track impression images are fiequently 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 subsirate, reverse the color @g
of the impression, etc. . O

A\
SCOPE: S
This sets forth the Footwear and Tire Track Impression Evidence proced@%r
the capture, storage, enhancement, and output of impression digital iln?g)e :

A\
Note: Sections 11.3, 11.4, 11,5, 11.6, 11.7 and 11.8 only apply to Lnt&ﬁ@ectiou

113

Digital Workplace, If Digital Workplace isn’t used, these d@ f apply. Ge
directly to Seetion 11.9 for enhancement with Adobe Ph i

op, Q
RESPONSIBILITIES: Q C)O é&

113.1 Latent/Impression Evidence Section Supervjsof X
11.3.1.1 The Latent/Impression Evidence ion isot act as

v
the Digital Imaging Syste: 'nistt@@ r % a Digital
Imaging System Administ3r, X

11.3.1.2 The Latent/Impression @ence ion Supervisor shall oversee
@ | imaging system

and document the tra of éach new.digiia
operator. This i@h doc ting petency testing,
11.3.1.2 The Latents/Impr ion& nceSection Supervisor shall

NZC( LISEYS,

©n'Systefn naintenance, upgrades, and when

teq{l
¢ ich G%e
1£.3.1.5 Late pr @ vidence Section Supervisor or designee

{\, hall be the o rsonnel authorized to delete images or cases
@ entered into Digital Workplace or equivalent sofiware.

113.2.1 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 to include: tape backups, deletion of
images/cases, archiving, etc.

[13.23 The Digital Imaging System Administrator shall communicate
system status o the supervisor and other system users.

&&Q?lgitai Imaging System Administrator

11.3.3 Analysts
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11.3.3.1 Analysts shall only use enhancement techniques that are
supperted by their training and/or experience,
113.3.2 Analysts shali maintain system security.
11.3.3.2.1 Network and program passwords are nol to be
distributed to unauthorized users. Operators may
change their passwords as needed.
11.3.3.2.2 The external modem shall remain off :nless technical %)
support is being contacted. . O®
11.3,3.3 Analysts shall fill out the Latent Section CD/DVD Log when A\
filing or refrieving archived images from the vault,

c?
DIGITAL IMAGE CAPTURE

1141

1142

1143

1144

QK

All digital evidentiary impression images may be acquired thi
Digital Workplace or equivalent software. Once the Digi
or equivalent software is upgraded to a server-based em with
multiple work stations, all digital impression ima 1 b %ired
through the new system, %b

Digital Workplace or equivalent software shall gstablish iCl}hm @
custody from the time of acquisition into th ram

Images shall be designated using a file 11 umt&um

Digital Workplace or equivalent soft

designates images “Set#-ICD#.tif” Qte IC ais me given to an

image at the time of capture by @tlcul & ECG ier, camera, film

scanner), The first image ac n ft a nsist of one or
more images, and shall h:&‘aie eEOO ubsequent acquisitions
within the same case shall inCreas se umber by 1 (e.g. 8et0002,
Sef0003). The digi ge 1 assign a file name at the
time of acquisitior %‘ i fdy scamlct) Once theimages are
acquired by D@ o ent, their file names will be
preceded b emgnz(pset‘® er (e.g, scanner image wmax | .tif
will becos tO% ma if it is in the first group of images
acquir%s acas N”av imax 1 tif if it is in the second group of
ima uired for a cnd 50 on).
Al@y ts shall use one of the following digital image capture devices to
uire images of the impression(s) in question,
I'4.4.1 Flat Bed Scanner
114 4.2 Digital Camera
11443 Camera Card
11444 Film Scanner
11445 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.
11.44.5.2 1t is preferred that existing images from outside
agencics be submitted in a loss-less format such as
“.tif” and at as high a resolution as possible,
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1i4.5 All original close up images captured by impression analysts shall contain
a scale in centimeters,

1146 Images shall be captured at the highest resolution practical for their
intended use.

115 DIGITAL IMAGE ENHANCEMENT @6

11.5.1 Alldigital evidentiary images requiring enhancement may be enhanced .
through Digital Workplace or equivalent software via Adobe PhotoSho
using a copy of the original image. Once the Digital Workplace or {
equivalent software is upgraded to a server-based system wit%g
multiple work stations, all digital impression images will be enhdinced
through the new system, Ifusing Digital Workplace or qu@nt
software for enhancement, sections 11.5.2-11.5.4 apply.

11.5.2 Enhanced images will be designated using the file nam@ctme

generated by Digital Workplace or equivalent softw;

Workplace designates enhanced images by the Ql l@%{ P
where XX XX represents the order in which the er anceréﬁ a%
E.g. The first enhancement of image ‘Set00

named ‘Set0001 — unmax1 .4if - FA000 1} en h 1t would
be ‘5et0001 - unmax1.tif - FA0D02,6 d so 8> Enh ents of
enhancements default to the next sedvential S@X ﬁber (e.g. The
enhancement of image ‘Set000 £Anna Q\ F \tif would be
enhancement

named ‘Set000] — unmax 1.6 0002,tt
whether on ‘Set0001 — u if \% r ‘Set0001 — unmax1.tif
— FAOG02.tif", would be 1a@— FA0003.1if", and so on).
11,53 All enhancement his Digital Workplace or

equivalent soﬂwa% igita kpl tilizes meta data and may be
viewed under t stor

mm, the analyst shalil print a hard copy of

11.5.4 Atthecon of th
the Dlgltaéh \5& ¢ u@mt report and place it in the case file,
Due to docliment th ncement history for each image does not
necx{’[\, included in ase file.

il.e DIG & AGE STORAGE, ARCHIVAL, AND RETRIEVAL
All images, both original and enhanced, will be temporarily stored on the
digital imaging system hard drive until the examination is completed
1126.2 Once completed, the case’s originating analyst shall make an enfry 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 Bvidence
Supervisor or Digital Imaging System Administrator no less than once a
week, more often if needed.
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11.7

11.8

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,

11642 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,

o

11.6.5 All CDs/DVDs will be logged in and oul of the vault using the "Latent A\O

Section CD/DVD Log" sheet. The log shall detail the CD/DVD title,
out/date returned, requesting analyst, and the person checking it u'% t.

QUALITY CONTROL: ‘\0

11.7.1 Perforinance checks will be conducted on equipment as ni@

11.7.2 When a problem is noted with a particular piece of equ1 nt so%’aze
program, etc., the Digital Imaging System Administg nd/
Latent/Impression Evidence Section Supervisor

)
11.7.3 If it is determined that the situation is persistent.or annoz;geas‘%&
" i , " - l M M

piece of equipment/software lvedég elev tails of the
situation.
11.7.4 Affected equipmeni/sofiware wi i@ take@lm Cﬂl user's hotified,
11.7.5 If necessary, technical suppqrl 1 be deug he equipment
repaired before being pul%ﬂ\to 0) lon.
11.7.6 Actions taken to repair rect oblr will be documented on the

"Instrument Maint
11.7.7 Image calibration

the printed i1 tha

LO ."
c&&d, a led by comparing the scale in
0‘@ ar {ric scale.
TRAINING: 5\ N\
11.8.1 Alls '\gﬁ%cts utﬂ:z\g %echnoiogies shall be trained and tested for
con y in the stam@opelating procedures and the operation of the
nt imaging technologies.
li.g.@mal training may be modified at the discretion of the Latent/Impression
vidence Section Supervisor dependent upon previous training and/or
experience,
11.8.3 Recommended formal training consists oft
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

11.8.34 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, Q%
11.8.4 Continuing education shall be provided as courses become available -
through outside sources such as Foray, the FBI, etc. A\
11.8.5 Competency festing shall be repeated when significant changes in Q\
hardware or software are made, %

11.9.1 The analyst will use Adobe Photoshop C8 or newer, The
turned on and set fo its maximum level,

11.9.2 The analyst will only werk on a duplicate copy wigmzzi @;

DIGITAL IMAGE ENHANCEMENT USING ADOBE PHOTQSH(
ry tracker is

11.9.3 Basic image enhancement techniques are those erall

appearance of the image. %
11.9.4 Image enhancing techniques can be appllqdeg? the @de un@
localized areas of an image, @
11.9.5 Image enhancing techniques includ
thmeut

11.9.5,1 Brightness and contrast ad 1du€)§9ging and
burning,

11.9.5.2 Resizing (£ lemtex@m} 16\m ation.
11.9.5.3 Cropping. %

11.9.54 Positive to ne mv ,&

11.9.5.5 Image rot

11.9.5.6 Conversi @
11.9.5.7 White
11958 ¢ aiancu@ﬂu ¥ cotiection.

d/o
11959 @x ima I@and blurring (pixel averaging).
11951 inter

11,98\ DFile founat C rsion.
11.9.6 A@ ced image enhanceinent techniques are applied to images to extract
Q rmation and may/may not improve the overall appearance of the
mage

QD Advanced enhancement fechniques include, but are not limited to:
11.5.7.1 Frame Averaging.
11.9.7.2 Fourier Analysis {including the use of FFT).
11.9.7.3 Deblur.
11.9.74 Noise reduction,
11.9.7.5 Iinage restoration,
11.9.7.6 Color channel selection and subtraction.
[1.9.7.7 Perspective control andfor geometric correction.
£1.9.7.8 Advanced sharpening tool, such as unsharp mask.
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11.10

11.9.8 Enhancement steps must be documented in sufficient detail thata

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 6
intermediate images resulting from a variety of techniques not O®
incorporated into the final image should be discarded.

11.9.8.3 Minimum requirements for documentation include identifyi@
the software appiication (Adobe Photoshop/version) am&%
techniques as well as setting and the parameters used.

11.9.8.4 Documentation can be recorded in a variety of ways'i ding
hand-written notes, electronic recording, or thlo%@e use of

automated logging tools.

11.9.9 Final enhanced images are saved as “TIFF” at as hlgg,g so]ut@
possible and appropriate to the image. ,%

11.9.10 Once the case is ready to be closed, all images at ume %o
DVD and saved in the vault in the Latent Pr ”C)ééct;or rag

11.9.11 Safety: None

11.9.12 Limitations: Based on exisling eunQ and g{ olo\y>

REFERENCES:

International Association for I{lenuf&w “I 8\101}
Digital Workplace Quick Refer %mdx\@ @
O A

ies (SWIGIT), “Best Practices
1.2, March 04, 2004,

Scientific Working GroupomNmag chn
for Documenting Im ance t7, Virsi
Scientific Workin oup %ag wnologies (SWIGIT), “Definitions and
Guidelines for the use of 1al echnelogies in the Criminal Justice
System,” V%ﬂa 2.3-June 6, 2 )

SciengSQNonkmg Group on Imaging Technologies (SWIGIT),
N mendations and Guidelines for the Use of Digital Image Processing in the
minal Justice System,” Version 1.2-February 2001,

Scientific Working Group on Imaging Technologies (SWIGIT), “Guidelines and
Recommendations for Training in Iimaging Technologies in the Criminal Justice
System,” Version 1.2-December 6, 2001, Forensic Science Conmmunications,
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

i21

122

123

BACKGROUND:

12.1.1 When shoes and tites 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-
inclysive}:

-

¢ Type of substrate or surface. \A\

s Color, pattern and texture of the surface,
Type of residue in the impression. %Q
Type of footwear or vehicle tire. 0

*

Resolution of impression photographs. \
la

* * & & »

Type of casting material used
Tire pressure, vehicle load, wheel alignment, v @ ba nﬁ
ambient femperature, and other factors.

» How the footwear impression was made,QQw Wg
door ot step on flooring
+ Physical characteristics of shoe w & ch a igh of
stride or infirmities, %
12.1.3 Footwear and tires may leave uniqu@q ssio per@ i the level
of detail and the presence of one ggmore indiyidtal ristics,
12.1.4 An impression contains ciass ch%g' eri tkﬁ‘
12.1.5 An impression containing lent (&utiiy&ahty of detail may
be individualized o or cx@ pat source.
12,1.6 No scientific basis exists\for reg %ﬁ:l rmined minimuim number
of individual chara cs t &QC &two impressions in order to
establish a posi h‘ nnﬂoé}ﬁ %

12,17 Idenhﬁcahon& SIOI appw the theories of the random nature
ics, lity modeling, and empirical data

of individughcharact %1
an % dred years of operational experience.

game tht Ll

SCOPE: <\ O

After fi géat and tire impressions are documented and collected in the field,

ana @ ill use a combination of visual inspection, documentation, photography,

? ression prepalatxon and other procedures to compare the known exemplar
he 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 commmon origin,

EQUIPMENT AND MATERIALS
Magnifiers

Dividers

Finely divided rulers and scales
Stereomicroscope
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Digital and/or 33mm cameras
Digital imaging system

124 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, R O®

12.4.2 The impression evidence is documented in the notes and is properly A\
labeled with the unique case identifier and initials of the analyst if
possible. Photographic documentation may also be done, 0542.

12.4.3 If casts are included, they are cleaned, either by hand or in the ¢ d,S
tank if necessary.

comparison.
124.4.2 1f “no”, the notes should reflect that th &
12444 Atany stage of the process saon | che

12.4.4 The footwear or tire impression is assessed to determine s @lty for
124 4.1 The analyst should determing if the impres ntauQ
sufficient detail to proceed with the co%é
e mpr es@wasé
suitable for comparison. 0
124,43 If “yes”, the analysis continues. \ @
@1 the
impressions being compareti(are m ee - contain an
unexplainable discrepan 6

124.4.5 Inconclusive finding tfi \he a e of sufficient details
{individual char istics ect a @ lusion of
mdmduallzatxon excl O, aE@h class characteristics may

be compa
124.5 Comparison Py &F wear x&es
1245.1 G desl =, does a visual comparison of the

Q la[ with the known footwear or tires,
@ is different, document, discontinue this
& proc report accordingly, This is an exclusion,
EZ 4.5.1.2 If the d%sign is similar and there is sufficient detail,
prepare test impressions as in Sectien 9.5 and continue

KO with the process.

Q 124.5.2 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.

124.5.2.1 If the design is different, document, discontinye this
process and report accordingly. This is an exclusion.

124,522 If the design is similar and there is sufficient detail,
continue with the process,
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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
124.5.3.1,1 Noise treatment analysis can help determine if
the suspecl tire is consistent in size and design with
the crime scene impression, if the impression has
sufficient size and detail for this process. . 0®
124.53.1.2 Noise treatment analysis can define the A\
location(s) on the circumference of the suspect (i
that could have made the crime scene impr@.ﬁ§
and once the location(s) is determined, th
examination for general wear and indivi

characteristics can proceed.

124.5.3.1.3 The process utilizes a high @4\ y crime scene
impression photograph {or cas
circumference tlanspalent ;

crime scene impt e‘;clon
circumference tire teq r

essiofhon p ald
or paper. In cucun eq ¥ a tra ency
can't be made @neat 16{1 can ermined by
comparing theQ éb @5‘

st iy 1a
arend d

i 1mps§' anufacturer's

mold d1a

1245314 ar bars 1ble in the
nmégl a e& r bars are marked on
thet tesl ssighy bases on the markings on

sld y nd ment mark and segment

umb
ency is moved along the item
n‘ tl eatments coincide. This area is
l

ce the tocation(s) has been found, the

@ 12.

oo

arison can proceed, Ifnoise treatment doesn’t
@ coincide and a cast is available, repeat using the
Q cast. Ifonly a photograph is available, consider
KO scaling, perspective and other issues that may
Q 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 inclide noise
treatment of tires, are similar and there is sufficient
detail, continue with the process,
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124.5.5 Wear Pattern: The analyst compares the wear pattern in the
impression with the test impressions and/or shoes and tires.

124.5.5.1 Hthe 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 Q%
and report accordingly, This is an exclusion. .

12.4.5.5.2 Ifthe position and degree of general wear are similar _\N
and there is sufficient detail, continue with the pro

124.5.6 Individual Characteristics: The analyst examines t %
impression for the presence of individual character{stiss)
12.4.5.6.1 Individual characteristics can include b s, tears and
other flaws imparted during the man uting process.
12.4.5.6.2 Individual characteristics can inc uts, 1? tea1s,
burns, feathering and chunk

of the shoe or tire.

u:
124.5.6.3 Individual characteri iSth itidh the
outsole or tire tlead su :oc&s@ﬁf gum
and thorns,
124.5.6.4 These chalaetens shou ev accordmg to
their positiot ien and clarity.

124.5.6.5 Tire impre cast ﬂ&% t is all that’s
g du to the known
1 ei

availa
unmotn esston/tire are compared for
indi terisfhes.

124566 eh suffigient in ual characteristics are present in

e qu

\ 1cs

0$\ c tl I match can be effected. Evaluate,
Ime%\ report accordingly.

{éﬂ A4.5.6.7 Duelto yarying circumstances, not all individual

chal acteristics will reproduce in every impression,

yrgEsion and correspond with
in the known shoe or tire, an

‘Q Therefore, the absence of an individual characteristic is
KO not a basis for elimination and does not preclude
Q identification,
[2.4.6 Verification
124.6.1 Verification is the confirmation of an analyst's conclusion by
another qualified analyst,
124.6.2 A qualified analyst shall verify all footwear and tire impression
comparisons and/or identifications.
124,63 The verifier will complete the Footwear and Tire Impression
Verification Worksheet and place it in the case file.
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124,63 Analysts shall not verify any conclusions with which they are not
comfortable. Comfort level is a function of fraining and
experience,

12464 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 certilied laboratory or an LAl certified examiner 6
shall review the impression(s) in question. If a conclusion is . O®
reached, it shall be verified by another analyst. \A\

125 DISTRIBUTION OF FOOTWEAR AND TIRES: @
[2.5.1 Background: Footwear and tires are produced, marketed, distributed-and
sold in stores for the purpose of generating profits at various | This
information is tracked by various manufacturers, intermedi Cﬁand retail
stores and can be obtained by forensic laboratories to asé}ﬂh criminal
cases.

12.5.1.1 Tire manufacturers can be confacted thu VIW

Where Tire Directory printed yearly, Who Retretds)ire,
contact links on the C.AS.T. web‘;'
ttp://members. ack.com/var fee/mastssite

12.5.1.2 Footwear manufacturers ca mks on
the C.A.S.T. website hup:/m asissite/index. Mmt
. 12.5.1.3 When contacting thw el ; g
§ addressed to the publ ations Lblahch @(Iepartmentor
engineeting dep: Tt v b @ ¢ to supply
considerable am of i ah% girding the shoe or tire in
question: ,%
. if t Bé: ha clusive contract for the molds

ing tsol ‘e tread which is only sold with
tanqpl 1 ay be several models with same
uts ert and name) or if the mold produces an
out l or ti l which may be distributed under several
@ brand nal
@ « Number of shoe or tives produced from that mold in the
‘Q vear in question {production runs).
KO » Retail stores handling that design in the area of interest.
Q ¢ Number of shoes or tires sold during the year in question.
» Samples of outsoles from the mold.
¢ Mold drawings of a particular tire.

12.5.14 Requests usually have to be followed up with a formal letter on
letterhead stalionary 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
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12,7

12.6.1 Controls do not apply.

12.6.2 Contamination of footwear and tires by biclogical material is a possibility.
Proper precautions shoutd 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 xS
assistance with moving these, if necessary, é\

REFERENCES: %Q

Bodziak, William J., Foonwear Impression Evidence, Elsevier, Newxgﬂ 1990,
pp 144-148,

hitp:/Amembers.aol.convvarfee/mastssite/index. honl,

Chesapeake Area Shoeprint and Tire track {C.A.8.T.) examéﬂgvebs@

Nause, S/Sgt. Lawren, Forensic Tive lmpression lde)@canor)\(;ana@lce

Research Centre, 2001,

The Scientific Working Group on Shoeptm ir ¢ Technology
(SWGTREAD) - SWGTREAD documentsare oﬂ“ pu f1dd in the Journal
af Forensic Identification, 766/55(6), %j

%\\
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13

FOOTWEAR AND TIRE SEARCH

i3.1

13.2

133

134

The footwear and tire impression analysts may be asked to provide information

about the fype 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 | O®
make this task easier. A\

Shoe searches may be accomplished by: %@
* Using a commercially availabie shoe database software pmgzalrb
¢ Hand searching in stores,
¢ Contacting manufacturers,
s Utilizing some of the search features on the C.A.8.T. W@Q *

hitg:/members.aol.com/varfee/mastssite/index. imi,

s Internet searches of producer’s collections of out nc@ gclu(gi 8

and producer’s images of outsoles,
+ Sending a copy of the impression to another gz
+ Posting a copy of the impression on the
on the C.A.8.T. website hitp:/memb
Tire searches may be accomplished by:

» Using a commercially avallablg&@ﬂafabé@&@&glam such as

Tread Assistant,

¢ Hand searching the Tr ea .u G\@ av, 1Ia in the reference library.
¢ Contacting local tire st O &

» Contactmg manufac‘@@s \

. L thiorseare alure %{e C.A.S8.T. website,

SEARCHP DURE: @?
134.1 Th st may work a photograph or a sketch of the impression

ng design details,

actual evidence must not be taken from the lab to conduet the search,

Qf‘ﬂ nless the impression is in the form of a cast, the analyst will have to doa
negative to positive conversion to find the outsole or tread design,

1344 Based on the footwear impression design elements, the analyst may be
able to determine a category of shoe, such as hiking, work boot, cowboy
hoot, or athletic shoe to natrow the search,

134.5 Examination of a tire impression can give the analyst the number of ribs
and grooves, whether there’s a cenfer 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 pofential candidates, they should be printed for re-
examination later,
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135

136

1347 The search candidates should account for all the design elements in the
impression, Ifa 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, @6

TIRE TRACK MEASUREMENT VEHICLE COMPUTER SEARCH: A\O
13.5.1 When measurements of wheel base and/or vehicle track width have b
collected at the scene, a candidate list can be obtained by su brmtt@
information to the Michigan Departiment of State Police or Flor &
Department of Law Enforcement, \
13,5.2 Contact information:
Michigan Department of State Police @Q
Fast Lansing Laboratory \ *
714 South Harrison Road Q
East Lansing, Michigan 48823
Jacksonville Regional Laboratory

Tel: 517-336-6130 Lee Brin-Conti (check 8)@8 .T. 1te) s
Latent Print Section OC)

711-A Liberty Street 6
Tacksonville, Florida 322 9
Tel 904-359-6390 Dawn W%%@i{% S8.T. website)
DOCUMENTATIO
13.6.1 The search sho C @1 nted in the notes and copies of any
pictures o@ ;1es alsc be kept with the notes.
13.6.2 When ayre; el at@ 1 the search result(s), a disclaimer should
alw: added that t@s is not all-inclusive, unless the manufacturer
h icated that the list1s complete,
[3.63 ause of 13.4.8, a recommended start to the search report would be a
,&Qe eral disclaimer “As of date”.

Florida Department of Law EnforQ@
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14 CASE WORIK DOCUMENTATION AND REPORT WRITING

14,1  Case work documentation and report writing will be according to ISPFS Quality
Manual, Section 5.10 Reporting The Results.

{42 Documentation shall be to the extent that another qualified analyst would be able
to determine each examination activity conducted, their sequence, results of the
activities, and any conclusions reached, . O®
14.2.1 As each development method is completed it is noted in sequence on the A\
EXAMINATION WORKSHEET and the evidence is visually examit@\
for the presence of comparable impression detail,
14.2.2 When comparable imptession detail is observed, it should be pre %
prior to additional processing, é)
14.2.2,1 Comparable impression detail may be photograp! @pon inifial
examination, as additional detail develops, aft pecifi
method, and/or prior {0 a subsequent meth \ Q
14.2,2.1.1 Impression photographs/im d/ t@ &
documentation shall mclu ascale, @ue%
identifier, date, analys ials
14.2.2,2 Impressions developed via powﬁx oce%@m @ ed in
lieu of photography.
14.2.2.2.1 Impression ilﬁS all co 18 case
identifier, datglyand &B
14.2.3 Impression examination doc m&ﬂlon g hich impressions
were analyzed, compated ate\g@lc ¢ sions reached,
4231 Eachi lmpIeSSiOi‘l an individualizing alpha

and/or nugy esl

14,232 The analystwill n y m@slons deemed to not be of
com qua@

14233 ll mn do() ental may also include, at the analyst's

{l{)il oL the impression and pattern if

1scerna
4, A\nalysts shali@nnent what the impressions were compared to
and the results of those comparisons.
14.2.3.4.2 The verifying analyst shall complete the Footwear and
KO Tire lmpression Verification Worksheet.

Q 14.2.3.4.3 Documentaiion of exclusions shall include, at a
minimum, which impression(s) was excluded and the
known shoes or tives 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 {ires 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 Iaboratory must
maintain an image of the actual data.

14.2.4,1.1 The analyst will produce shoe test impressions (excent\'N

elimination prints/photographs) from footwear
submitted by the agency. Footwear that can b @
eliminated based on outsole design (iifferenca s not
require test impressions, N

14.2.4.1.2 Case documentation shall contain copi @1\11
impressions submitted by the custor §
impressions deemed of value for 6“ riso lbe

preserved in photographic or % x
14.2.4.1.3 Impression lifts produced a amedtjhe 1@ ry
do not need fo be copied e ca %ﬁ

14.2.4.14 Case documentation s onta igi Oivhachine
copies of all knoy Q 1mp1 ed

comparison. Knowh test bmitted by the
customer 1g halE {gc pie ioy'to being
returned, suitahle for comparison

14.3  The report shall be as clear an?@c)%se a&%&lbl@ vey the analytical findings
y o

and conclusions, and will be cedures.
143.1 The report is gene : ectlons EVIDENCE
DESCRiPTIO CONCLUSION. The following

‘3

are some b 'ding es categorized according to where
they woul $ epdL ere may be situations that do not fit the
exam pi en. ue \@mg for these situations wilt be developed as
the uses

Q@} 1 EVIDENCE DESCRIPTION:
Forensic Services Exhibit#, (Agency Exhibit #), a hrief
description of the evidence with an explanation if any unique
identifiers were used to differentiate more than one item in the
exhibit,

143.1.2 EXAMINATION:
14.3.1,2,1 Use for enhancement and develepment of
impressions: Describe what steps were taken to make the
impressions sufficiently visible for the comparison process,
inciuding visual examination.
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143.1.3

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 1SP 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 which shoes and/or A\

tires were compared to which impressions.

LEVELS OF CONCLUSION (this exact wording nee&!;%
used):

14.3.1.3.1 Identification {definite conclusion o 1t|ty) — this
is the highest degree of association expressed impleotweanand
tire impression examination. This opmlon 6@ s tha %
particular shoe or tire made the impres

f‘ all
other shoes or tires. t)

®\

14.3.1.3.2 Probably made (vefg&dh d of afsgeiftion) —

this opinion means that the @me is wQ 2 e that the

shoe or tire made the impre$ion, y feature or

quality is facking and/ ssm@at ification is not in
order,

14.3.133 Coul&,\ve I (s1 ieant association of

multiple ¢} @ ic 1S opinion ineans that the
desngn sica cor 1d and there may also be some
con nce ralCondlition of wear.,

lé‘ }‘NC\HC ' (limited association of some
c 1aract s opinion means some similarities are
1o%cc| howev ere are significant limiting factors in the

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

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

\)
14.3.1.3.9 Discouraged expressions — the following exgg@%s
should not be used because they may cause misinterprot f
the conclusion:

¢ Consistent with . ’\0

¢ Match/no match

* Responsible for/ Not responsible for

+ Done by/ Not done by O

» Caused with/ Not caused with Q

144  The case file shall be organized in the folder from PQ%

fen@,s
Repori; ?
Examination documentation packet (notes, lgrmk%e coplestforms, digital
);

imaging reports, photographs, test impressio
Adninistrative documentation (copies Q@bmls munication logs,

agency reports, etc.),
145  The verifying analyst shafl per e {@N mmlsnatwe review on the
ailable, another approved

case. In the event that the
analyst may perform ther

146 REFERENCES $\

The ScientificWor km g Cg &plmt and Tire Tread Evidence Technology

(SWGTRE SWGTREAD iments ave officially published in the Journal
of Fores Q ennﬁcaﬁon, 766/55(6), 2005.

‘3
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15

IFIELD PROCESSING

15.1

15.2

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 oflen other information

available in the area of the impressions that may provide valuable assistance to | 0
the investigation, A\

SCOPE

15.2.1 Impression evidence may be easily destroyed by other 1}eople di v%oa
walking in the scene, é)

15.2.2 Lack of success in finding impression evidence at a scene @be due to:

+ Not believing that impressions will be found at t@ ne and not

aggressively looking for them,
* Incomplete searches of the scene, possib %Qto l(ﬁ &
knowledge about where they can oceun mw t an nd.
* Arrival at scene after other people hzqg"lvel am 1 the
impression evidence and failure f&) (‘:gﬂ those
areas. Allowing unauthorize nst nough the

scene area. .
¢ The combination of sho@@and %c C ristics nof being

conducive to the pro n of lcss

» The impression h& l@onal oyed
é 1eas

¢  Weather destlo exteri
15,23 Impressions may b mgké

o Atthea @omt m f the crime. “Where was the
cnme itie
. omt Q&d 1d the suspect get to the scene and
ld t the scene?”
the p e scene. “What did the suspect do in the

Q scene’?“
Q On the victinm. “How did the victim get injured or die?”
O 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?”
2.4 Although the basic methods for processing foofwear and tire impressions
are similar, tire impressions require some additional processing because of
the large tread area that impacts the swrface and other factors associated
with tires.
15.2.5 The four basic metheds of recording impressions in the field are:
15.2.5.1 Photography.
15.2.5.2 Documentation/skefching.
15.2,5.3 Casting.
15.2.54 Lifling
15.2.6 Photography is always done before casting or lifting.
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153

154

15.2.7 Casting is advisable after photography when:
¢ Impressions are over % inch deep into the substrate,
+ Impressions are so deep that interfering shadows appear with
oblique lighting,
* Impressions having different ovientations are closely aligned with
one anocther,

EQUIPMENT AND MATERIALS . 0®
Digital and/or 35mm camera (in manual setting) A\
35mm color or black & white film 1SO 100 é

Large memory card (1 gigabyte or more is best) %

Tripod

Flash and sync cord \CJ
Shutter release cable Q

Photo logs @
Scales (FBE-type scale preferred) O\
Measuring tapes Q
Flashlight

Measuring cup or beaker . CJ® X
Mixing bucket \\ QQ @
Heavy-duty stir stick QO \ 0

Deflecting sticks (tongue depressors)

Cardboard x
Sun blecking method (either a dazk blan@ Iy @ge item)

Newspaper or wrapping paper %
Electrostatic dust Hfter

Mylar O

File folders
Tape to fix the EDL f&) ﬁte@

Gel lifters

Adhesive lifters () 0(\

3” fingerpri A)e @
Portable st

Pot

Ther&tcr
% idence bags

mbered or lettered markers
Sketch pad
Pens/pencils

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
* 5 pounds of dental stone/bag for tire impression casts, 10 b 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 (priil sulfur)

5% potassium sulfate solution (approximate)

55 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 O®
photography is done taking overall, medium and close up shots prior to A\
examination quality photographs.

15.5.2 In order for an analyst to perform a quality examination, high—qua%@
close-up photographs are required.

15.5.3 If using a digital camera, {he camera is set on the maximum l'es\ﬁmton
setting, preferably in 6iff or raw,

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

15.5.5 The camera is mounted on a tripod in such a manner élﬁgfw pIQ fthe
film is parallel to the plane of the impression, % /&

15.5.6 The scale is placed adjacent to and on the same plave as thptc of
The scale may have to be depressed into the&n SNOW a( Ja@r
impression. The scale should mn the len i\ the | ssro
additional scale may be placed alon th 0 t not ly in, the
impression. An additional tape meaﬁe(s) is 0\ oig the mde of
the tire impression as a reference.

15.5.7 The shutter release cable w on adon qync axe attached to the

camera. The camera self- ay b d in '@- of the shuiter release

cable, %{
15.5.8 The frame ofthe ca; vxew \31 i with the impression, scale
\é n%e scale.
nf:é&{ ipression, When necessary,

and label, Focusao
15.5.9 Oblique hghu@ sed t
ambient lig cke is positioned at least three feet

from the i E 581
155.10 A photgl is es@ c(@ all photographs are entered on the photo

log nation to be on the phioto log should include:
Case number.
¢ Film information.
KO + Photograph number with description and maker number of item
Q photographed.
+ F-stop and exposure time.
15.5.11 Impressions in snow may be highlighted with a light misting of colored
aerosol sprays:
s Grey auto primer
+ Rust auto primer
¢ Snowprint Wax
s Other colored spray paints
When using any type of spray ont an impression, caution should be used.
The spray should be directed into the air over the impression and allowed
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i5.6

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

£5.5.12 A minimum of four photographs are taken of each impression {or section
of tire impression), one without a scale and three with a scale,

[5.5.13 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 6
overlapping photographs taken in sequence. Enough length should be O®
photographed to include one tire rotation, if the impression is long A\
enough.

15.5.15 Markers (and section labels) are left in place for casting. %Q

15.5.16 Do not delete any digital photographs.

15.5.17 Avoid “playing back” digital photographs because this may cs@é loss of
resolution,

15.5.18 Digital photographs should be saved directly to a com @lc xurned
direcily to a CD or DVD,

DOCUMENTING AND SKETCHING

15.6.1 Note case number (if available), date, tlmc, ong e, ons at
scene (such as soil, weather, motstule, Stl 1ders
atm

from lab, agency(s) involved, lead i riation,
15.6.2 Once markers have been placed ner 1mp1 xmpless:ons
to record relationship to onc and

15.6.3 Record measurements of i 1m 1151 c selme
triangulation or other me
15.6.4 Document which impressi had in quahty photographs taken,

15.6.5 A photo log shoul t of I@oto

15.6.6 Document which \,§e\sm re ¢

15.6.7 Measure and d nt v ¢ tragk width, turning diameter, wheel base,
and duectl avel e nn‘s ons, if possible.

15.6.8 Detelmm foa i natl p1 essions. Collect elimination
impression and § of footwear and tires of non-suspect
pc; d vehlcies

.1 Document brand name, manufacturer, model, size and DOT

9 information of tires,
O 6.8.2 Document brand, style and size of footwear.
ﬂﬁ Sketches should have the followmg 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,
¢ Measurements or measurement table with units indicated.
15.6.10 Sketches can be rough representations of the item or area.
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15.6.9 A report of crime scene activities should he entered inte the Forensic
Services electronic evidence tracking system, a written report generated,
and placed in the file. This report may be given to the agency.

15,7 CASTING FOOTWEAR IMPRESSIONS IN SOIL

15.7.1 Casting is done after the general and examination quality photography is
completed. 6

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

15.7.3 Lightweight debris which has fallen into the impression obviously aft 'K
the impression was made may be carefully removed. Extl‘aneous@
which is part of the impression itself must not be removed.

15.7.4 The required amount of water is added to the 2 b bag of dents bene,
following the manufacturet's powder/water ratio supplied the dental
stone powder (usually around & to 9 ounces of watel)

15.7.5 The bag is squeezed and massaged to completely mi fh wate@ dental
stone for 2 to 3 minutes. The viscosity of the IHQJ iy
pancake batter.

15.7.6 While pouring, the bag should be held at a }@ of}@a few r:

above the impression.
15.7.7 Castmg material is poured on the g @nfac off sme of the
impression. Continue to add castm%ale; ria : IG overfiows

the impression, Never pour th nal y oy design-bearing

or pattern-bearing part of th sss n aite @ ve method is to
n nd e nto the impression area

pour the material onfo a
15.7.8 As the cast begms en, m(@la@ be written on the back

{not as geod a method),
surface of the cas

s [nitial

. Cas bel

J,Rplessnlem

lentdtion mal

1579 as{ should be allowed to completely harden, at least 20 minutes (time

very temperature and humidity dependent). If the ground is very wet
K and the cast will not harden, add more dry dental stone powder to the top

Q 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
aftempting o clean,

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

15.7.12 Cast Cleaning Process: Casis 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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solution for 1 hour, The cast is removed, brushed lightly to removed
addition debris, rinsed with water, and dried.

158 CASTING TIRE IMPRESSIONS IN SOIL

15.8.1 Casting is done afier the general and examination quality photography is
completed,

15.8,2 The tire impression is carefully examined to determine the area that will 6
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 on
section is chosen, each is cast separately using the following instructi

15.8.3 Twa 5-pound bags of dental stone are emptied into the mixing bu d
sufficient tap water (approximately four 120z cups) is added.
mixture is thoroughly blended with a mixing stick for 2 to 3 1
resulting mixture should have the consistency of pancake

15.8.4 The mixture is poured onto a piece of cardboard deflect
inches above the surface and the casting compound | 6
the chosen section of impression.

15.8.5 Asthe cast begins to harden, information may 11tten@h !@
surface of the cast:

o Initials \O @ @@

tes. The

d a cquple of
wed w into

» Case number QO
¢ Date
¢ Impression number C)
¢ Orientation marks
[5.8.6 The cast should be allow h th least 20 minutes (time
is very temperature an dll ! f'the ground is very wet
and the cast will n re, Icntal stone powder to the top
of the cast or p thea mi 1 on top of the cast. Tire
lmplessmn C monal time to completely harden
is necessal
15.8.7 When the @t ha ne n all around the edges of the cast and
gent Pad l per and transport to the lab or agency
faci %\» llow the cast ry at room temperature for at least 24 hours

e packaging or attempting to clean.

158, ts are packaged in paper or cardboard boxes that can “breath”. Avoid
K the use of any bubble wrap, styrofoam packing or styrofoam lined boxes.
3.9 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 dried.

15.8.10 The cast is examined carefully for the presence of wear bars and, if found,

these are marked on the cast.

15.9 CASTING IMPRESSIONS IN SNOW
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15.9.1 Casting is done afier the general and examination quality photography is
completed.
15.9.2 There are several difficulties associated with casting snow impressions;
¢ As the casting material sets, heat is generated which can partially
melt the impression.
¢ Viscous casting material has a tendency to penetrate the base of the
snow impression and flow through the impression,
s The “walls” of the impression may fall into the impression causing

trapped air to create voids in the cast, \A\

15.9.3 The dental stone-wafer mixture may be super-cooled by adding si
the mixture (with corresponding less water) or by using very ¢
15.9.4 The addition of 5% potassium sulfate solution to the dental % will

¢ The casting compound may freeze before the cast has set,
\%&fﬂl.

prevent the formation of ice crystals on the cast, This loy ¢ freezing
point of the water. 1 also decreases the setting time, s @a the cakt will

set before the water freezes. This fechnique shoul nsul@ when
casting in temperatures close to or below 2610

15.9.5 To allow the cast to retain heat during setting inycold wea
cast with sheets of newspaper, cardboard b ace s\b bla

15.9.6 If using Snowprint Wax:

AN
15.9.6.1 The instructions on the car\%’?i be %

15.9.6.2 The can of wax should be mt

re use. If the

can is too cold, the p1 of t ' 1} be too low.

15.9.63 Completely seal th esslo@ i e walls of the
impression and ncll wjth aJeast three generous
applications oftheé wax

159.64 Let the wa(qg ute &

159.6.5 Plepal pom ghtl kened mixture of dental stone
and

15.9.6.6 M m § t11 mmutes
15967 \@:n cqmpletely ed, Iift the cast without damaging the
vax shell) @x a permanent part of the cast.
ISgﬁ? et cast sit at I temperature for 48 hours to atlow any frozen
dental stone material to thaw without surface damage.
15.9.@5& may be poured following steps from 15.9.6.5 after application of
primer spray paints or without any addition to impression.
0.8 Sultur 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 suifur and set onto a heating plate with stirring
capability, Add a stir bar,
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15.9.83 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.

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

15.9.8.5 Pour the entire amount of sulfur into the prepared channcl t
it is directed down the channel into the impression.

159.8.6 Let the cast sit undisturbed for at feast 30 minutes u
thoroughly ceoled. Sulfur casts are very fragile an le, 50
extreme cate must be exercised when lifting and img the
cast,

15.9.8.7 Nete: Ifa portable gas stove is used, use féemc ca@ uring
the melting process over an open flam

1510 CASTING IMPRESSIONS UNDER WATER ’ s

15.11

15.10.1 Impressions that are only partially under t, Of {:ghave
water in them can be cast using the s in ns I d 15 8
because the casting compound disp es the

15.10.2 Impressions that are totally un @tei

15.10.3 Do not attempt to drain the wa

15.10.4 Casting is done after ihe@ﬁ‘ ma

completed.
15.10.5 Carefully place a ¢ a 1 plesslon that is large enough
to allow 27 of eﬁ.}ace oéz\lde € impression. Suggestions for
1de:

a casting frar
. Cha
HIQQ %
e folder @
S%cket with bot@temoved
15.106 @1 tly sift the dental sfone powder over the areas of the impression that
under water until about 1” of the casting powder covers the area,
7' Prepare a mixture of dental stone as in 15.7 or 15.8, making enough fo fill
Q the frame to a depth of 2. Add the mixture to the frame by carefully
pouting it into that area and allowing it to seitle 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,

1mptessmn

sturb the impression,
uality photography is

LIFTING
15.11.1 Eleetrostatic Dust Lifting

FOOTWEAR AND TIRE TRACGK ANALYTICAL METHGD
Issulng Authorily: Quality Manager, lssued 08/27/2008 Rev. 7
Page 98 of 107

O

o



15.11,1,1 The EDL device has been successfully used to lift dry deposit
impressions from the following substrates:

Paper and cardboard

Linoleum or tile

Metal

Laminate, plastic or stone countertops

Seat covers @6

Wood ‘\

Carpet \A

Asphalt (%)

+ Concrete %

15.11.1.2 The impression is photographed first using proper eo@a; ison
photographic techniques. ('?

15.11.1.3 The mylar lifling film is not reused. A new p mylar of
sufficient size for the impression is used f'01

£5.11.1.4 The general instructions in Section 9. 2 ]e m@ er's
instruction manual are followed. E
15.11.2 Gel Lifting
15.11.2,1 Gel lifters contain a low adh gela @;1 mits the
including

lifting of traces 0f1651due mes
porous material such as gard oa@epel
£5.11.2,2 The lifters can he c cis
with appropriate i tlon
15.11.2.3 The gel lifters ‘,%e in b@dl t
* Black () O &%
N2

Wh
i5.11.24 éi\ fl tm@%{glaphed using proper techniques

15.11.2, pres car@ ed using pel lifters both before and afler
P

\ pplying fing owder.
iSd\Z 6 Even if the impressions did not show upon the lighting of the
surface and were not visible when lifted, they may show up

KOQ under oblique lghting 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
9.24,

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 lifier,

15.11.2.9 When impressions confain very coarse material (sand),
problems can be expected in replacing the cover sheet. It is
recommended to photograph the impression before attempting to

d can be marked

%
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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 fieshly waxed tile or linoleum
floors,

15.11.3.2 The area of interest is photographed using proper techniques @g
fu'St. .

15.11.3.3 The powder is applied as described in Sections 9.3.5 t0 9.3.7 A\O
and lifted with 3 fingerprint tape or Handiprint using the
methods described in Section 9.2.4, %Q

15.11.3.3 If3” tape is used, the tape should be placed on the impres§ion
in overlapping strips until the impression is comple @overeé.
All the pieces should be lified together in a smo tion.

15.11.3.4 Opaque Handiprint lifts are the reverse of thesihpressions and
should be treated as positives. After coverj zmsp?l
Handiprint lifts should be turned over la L%:?ck
ofthe lift. Transparent lifts handledéa is ma ar e@

and represent the impressions as s n thx@bstl a%

15.12 TIRE TRACK IMPRESSION MEASURE :

15.12.1 The dimensions of vehicle tire impry smns ctermine

possible manufacturer’s brand @node

15.12.1.1 The high degree of n, e 1; refinements to a
vehicle prior to Qg@ reshits)in an individualizing of
the damcnsmns h) of vehicles.

15.12.1.2 Use of this 1mat1 a list of candidate vehicies
that corr dst &dnm@ns of the track width(s) recorded

at t
15.12,1.3 This elur(ﬁ of vehicles, as well as reduce the
r \@hcle 1% s to be censidered in the investigation,
15,121 is inferphatio es use of a program called the Forensic

{\, ire & Fehicl ek Identification program jointly developed
by the Royal Canadian Mounted Police and the Michigan State

Police.
?hei 'e are several factors that affect track width measurements:
é 15.12.2.1 Measurement of the track width(s) must be precise. Known

track width measurements are entered into the computer in tenths
‘ofan inch increments, Measurements at & 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 across the
tracks with the tape measure pulled tight. This reduces the
chance for error in the measurement,

15.12.2.3 Track width measurements usuaily 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 foe-
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 distatice between the front and rear axles of a vehicle. %

15.12.3.2 Ascertain a break in the flow of the tire tracks so fhat a reference O®
point can be lecated for both front and rear “leading” edges. A\

15.12,3.3 When a vehicle stops and reverses direction, the wheelbase
be obtained by measuring from the leading edge of the r&e
leading edge of the front tire tracks.

15.12.3.4 Whenever possible, wheelbase measurcments shoufkcétaken

from both sides to ensure accuracy.
15.12.3.5 One person should hold the zero end of the tag&asur at the
reference point. The tape is pulled tight anb‘& adin@ over
the second reference point. %
bya

15.12.3.6 As long as the tire tracks are made hicle@jch @‘
front tire straight at the time it rev é?, acc@@ me% ents
can be taken. N Q @

Whiddhase

Leading cdpe of frong tire tacks 1o lealing cdpe of rear dlre travks,

15%12.4 Vehicle Track Width (Stance) Measurenent

15.12.4.1 The distance between the center points of the tires firom 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

calenlated, other methods may have to be used: @g
* Quiside edge to inside edge. -
+ Inside edge o outside edge. A\
» Inside edge to inside edge plus tire width. é

¢ Outside edge to outside edge minus tire width. ?
15.12.4.6 Do not rely on front track width measurements recor

tire tracks that were made when the vehicle was tup
15.12.4,7 Except for vehicle with 4-wheet steering, rear

obtained from tracks left by vehicles tmm
15.12.4.8 When dealing with fire tracks left by veh wnthé%
take the measurement from the center v&

tires.

15.12.4.9 Measuring track width on susp Qeluc center
to center distances low on the ti s ¢l e@ urface as
possible, The vehicle mu 1al%® or this
measurement as this ma e eu

15.12.5 Turning Diameter Mea51 nt

15.12.5.1 If the vehicle h e S 1 attie scene, this
measulement Q
15.12.5.2 Problem: riv ave applied the “full lock”

to the st g me&nsm ¥ turning (turned the steering
tie

whe into as it will go in the turning
di

15.12,53 @ ul El i ametex in some cases may be useful in

eliminati chicles that cannot make as tight a turn as

@(\ hat found at t ene.
S
©

%
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Measuremenls are tahen from the svler ¢dge of $he e
made by the vuler oM from tlee,

9
<
O

Turaing dlametcr = (81 A} s A
For examplt If line x to 1" ¢quals 10m,

iben B equals $m, and I A rquals Ldm then: Q\
a8t 0 %
2 (257 0.4) s bt

= 735484

= |b7Em

15.12.5.4 Select a segment of a front tire track which le@ﬂle sharpest
portion of the turmn.
15.12.5.5 Referving to the diagraim, lay a measu:%@e a

imaginary cord connecting two pomts he ou@ai @w

track arc, The position of this Ime L cri mé\'hut %{

measurement is, The measuren oul&aken outer
margin to outer margin as i @t d in ﬁt{ 1a§1§
15,12.5.6 Bisect arc x-x” at mid-poin @8 rget a line at
right angle, extendmg lme ?&\ arg Ck outer margin of
h

arc x-x’, as shown i ag vlll be referred to as
line A, and its 1 . This makes Cx and
Cx’ equal, allowl elth a'i B

15.12.5.7 The line de 1s an imaginary line

extendin to t tl 1 side of the circle, whose
diame ated, e diameter is now calculated by
the fo i @: diameter = (BYA) + A.

15.12.5.8 icles with™-wh eering can produce a smaller turning
digimete!

ti%l@pace maneuverability at low vehicle

{\, pecds.

15.12 ?read Design Width {(Tread Width) Measurement
K 12.6.1 The measurement across the tread froim one edge of the design
Q 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.
¢ Load on tire.
15.12.6.4 The edge of the tread design it a scene impression may be
difficult to discern because of:
» Tire design (round shoulders, offset lugs).
¢ Wear to edge of tire.
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+ 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
calculate 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 Q%
slightly for designs with rounded and sloping shoulders. .

15.12.6.7 Over-inflated tires or those with badly worn shoulders may noQ\
flatten out completely to leave a full width “footprint”. Thi
important knowledge to have when explaining slight oef?
discrepancies that can occur in measurements bﬂtweet.jc e and
known impressions. 6\

15127 Direction of Travel Determination
15.12.7.1 Observations can be made at the sceneleﬂg z th %tlon of
vehicle travel and vehicle position/oue% ,éh
15.12.7.2 Vegetation is bent into the direction vel b@hlcl@
over and/or through the vegetatio

15.12.7.3 Soil and snow “droppings” ale ced on of
travel by a vehicle travelin dela 8 ed posed toa
vehicle just starting out, “Q)p}m é) dcb1 is
adhering into the gro ncl s h d falling out
back into the track, Oy\' l\
15.12.7.4 Splashes from ]@@ s ar laced into the direction
of travel hy a vehiele na at@elate speeds across
accumula i f 11 ch as blood, muddy water,
pamt an
15.12.7. 5 A v ‘aveli a of soil will transfer iraces onto
vere as asphalt or concrete. The transfer
te1 e vehlcle gets further from the source of

conl atloQ
15.1@1\ vehicle at l@n y leak oil and other liquids from the engine
1

@) or hood region that may provide an orientation of the vehicle,
15.13 CES
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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 @6
For ALS maintenance see method §.1. ‘\O
Balances (located in Drug Lab) \
Footwear and tire impression analysts will use the balances located in the drug lab follo@%m
Controlled Substances Discipline "Balance Calibration Verification Analytical Methoé')’

CAE Fuming Chambers (\
Maintenance shalt consist of cleaning the tanks as needed. @

mitrots to remove dust or dirt, and then cleaning with a soft cloth cgla ane
If a camera malfunctions, it will be taken out of service until it

e era shall
be tagged indicating that it is out of service, Malntenance, A etc@&k be ed in the
maintenance log.

Cameras (*3 and Latents Lab) QJ &1
General maintenance consists of wiping camera bodies with & soft @ lowngorf le@
I

ESDA (*3) Q

The bronze plate may become contaminated by eru t@ m ll@ltltlcs of toner during
use. The best method of cleaning this plate i ls 1sh [ous @h tissue paper. If the plate
becomes seriously contaminated or dam impaired, the plate should
be replaced. Additicnal mamtenance @d as ed and all maintenance will be
recorded in the maintenance log,

Electrostatic Dust Print Lifter % ;

Recharge the battery overni ppl OXil ¥ g wo months or as needed. Maintenance
shali be conducted as need& all mainten @ vill be recorded in the maintenance log.

Eyewashes and shc’yﬁ%
Eyewash functi be checked monthly and documented on the Chemistry Section QC
worksheet, Thenghowers are also checked annually by building maintenance.

IF'ume Hoods (in Drug Lab*2, in Latents Chentical Processmg Lab*1})

All hoods are equipped with continuous flow monitoring devices. Capture velacity 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 befween 75-100 feet/minute.

If a hood fails a monthly check, the check will be repeated, If the hood siill 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 inainfenance consists of cleaning, Filters are changed regularly by building maintenance
staff. Additional maintenance shatl be conducted as needed and will be recorded in the 4
maintenance log. j
Fume hoods are certified yearly by an oufside source,

Magnifying Glasses
Magnifying glasses should be cleaned regalarly with a high quality lens cleaner and soft cloth. @9
No caustic chemicals should be applied to the lens, ‘\C)

Microscopes (Drug Lab*2, *3) Q\
All microscopes have year servicing performed by an outside source, %

Powder Station Exhaust Vents (Latents Powder Lab) ‘\O
Filters are washed periodically and replaced annualty by the building maintenan@f‘f.
Wwill b*

Additional maintenance is performed as needed. Maintenance, service calls, @

recorded in the maintenance log,
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