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FA-I-1
PHYSICAL EXAMINATION and CLASSIFICATION of FIREARMS

1.0 INTRODUCTION

1.1 The initial examination of any firearm will include the competiC
worksheet. This worksheet will include the manufacture daga o

will serve as a source to document the condition of thgfifearrjas
any tests performed to or with the firearm. (See Appendix 4)
1.2 OTHER RELATED PROCEDURES \
1.2.1 Safe Firearm Handling \
1.2.2 Pre-Firing Safety Checks
1.2.3 Trigger Pull Examinati

1.2.4 Barrel and Ov ngth Mg&surements

2.0 SAFETY CONSIDERATIQNS
2.1 This procedure RYONESs hazardous materials, operations and equipment.
This proceduregges Rpt p rt to address all of the safety problems associated

with its use, I{%§th nsibility of the user of this procedure to establish
etYyand health practices and determine the applicability of
ionSprior to use. Proper caution must be exercised and the use
Ive equipment must be considered.

ropgate hearing and eye protection must be worn when applicable.
P AR®TION
NONE
4.0 WSTRUMENTATION

4.1 NONE
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5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS
5.1 NONE

6.0 PROCEDURE or ANALYSIS

6.1 A firearm worksheet should be filled out according to Minimum %%

and Controls. This may include determining the following:

6.1.1 Caliber/Gauge

6.1.2 Make/Model %
6.1.3 Serial number

6.1.4 Firing mechanics \

6.1.5 Type of action %

6.1.6 Safeties

6.1.7 Operating conditi \

6.1.8 Trigger pul Q

6.1.9 Rifling risti

6.1.10 lefRgth
lerfgth

6.1. Il
. AnYRpther data as per Appendix 4
7.0 AR RIAT PPENDICES

endix 4 - Worksheets

NCES
8.1 NONE
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FA-I-2
SAFE FIREARM HANDLING

1.0 INTRODUCTION

1 .1 Firearm evidence in the laboratory environment is not da
correctly and treated with respect. Occasionally, loaded fi

evidence receiving area, the firearm section, the
firearm handling within the laboratory envir
handling in general. The only way to prevgnt
times.

s to practice safety at all

1.2 OTHER RELATED PROCEDU
1.2.1 Physical Examigi@tfag and Cl@Ssification of Firearms
1.2.2 Pre-Firin fe S
1.2.3 Trigger %aﬁon

1.2.4 @veraﬂ Length Measurements

2.0 SAFETY IONS
2.1 duré€ involves hazardous materials, operations and equipment.
hisgprocedyr® does not purport to address all of the safety problems associated

it t is the responsibility of the user of this procedure to establish
jate safety and health practices and determine the applicability of
reguilatory limitations prior to use. Proper caution must be exercised and the use
ersonal protective equipment must be considered.

2.2 Appropriate hearing and eye protection must be worn when applicable.

3.0 PREPARATION
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3.1 NONE

4.0 INSTRUMENTATION

4.1 NONE

5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS ())
5.1 NONE Q

6.0 PROCEDURE or ANALYSIS

The muzzle of the firearm must always be pointed in a [ n. Prior to any
examination, regardless of which section is recei earM, a competent

individual must ascertain the loaded or unloaded CoRuliti the firearm. This

examination and performed according to tory section's particular
guidelines. Test firing or any examination rm that utilizes live
ammunition, or a live ammunition ¢ onen@ will only be performed in the
Firearm Section or designated test firin A firearm will not be returned to
the evidence room or retur ny ageficy in a loaded condition.

7.0 APPROPRIATE APPEN E

7.1 NONE

8.0 REFERENCES
8.1"A Gui Firgarms Safety", A Safety and Educational Publication of the

Nati As§gciation, May 1994.
.2 @echni rotocols for the Handling of Firearms and Ammunition”, FBI,
Jun
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FA-I-3
PRE-FIRING SAFETY EXAMINATION

1.0 INTRODUCTION

1 .1 Itis the responsibility of the firearm examiner to ensure that all
safety function checks are performed on a firearm or item of arnaig
test firing. Following is a list of safety checks, which shall be ¢
examiner must be mindful that individual case situations
extensive function test process than that which is liste8\here.

1.2 OTHER RELATED PROCEDURES
1.2.1 Safe Firearm Handling %\

\

2.0 SAFETY CONSIDERATIONS

2.1 This procedure involves hazard mata&jials, operations and equipment.

This procedure does not purport to ad s aljof the safety problems associated

with its use. It is the responsikility of the r of this procedure to establish
Stices and determine the applicability of

se. Hioper caution must be exercised and the use

ust be considered.

regulatory limitations

of personal protecti i

2.2 Appropriat%
3.0 PREPARATI \

3.1

4.0 INSTREMENTATMON

IMUM ANALYTICAL STANDARDS and CONTROLS
5.1 NONE

6.0 PROCEDURE or ANALYSIS

e protection must be worn when applicable.

Page 9 of 240

Technical Leader: Robert J. Shem, Forensic Scientist Il ALL PRINTED COPIES ARE UNCONTROLLED
Approved by: Firearm & Toolmark Supervisor



Alaska Scientific Crime Detection Laboratory

Firearm and Toolmark Procedure Manual
Issued: 9/25/2012 Version: FTM2012 R2
Effective: 9/25/2012 Status: Archived

6.1 Deciding Whether Or Not A Firearm Can Be Safely Test Fired From The
Normal Hand Held Position

6.1.1 Is the chamber/bore clear?

6.1.2 Are there any signs of cracks or weaknesses in major parts of
firearm, such as the frame, slide or barrel?

6.1.3 Does the firearm function, lock-up, or dry fire, as ld ect it

to?
6.1.4 Is the correct ammunition being utilized? %
6.2 Is It Appropriate to Utilize the Evidence Ammg@Rition?

6.2.1 Are there signs of reloadingg 1i§so, %t

the evidence ammunition.

6.2.2 Are there splits in the idge Qase neck and/or other significant
damage to the cartridge case?
6.2.3 Is the ammunj e corfect caliber? This assessment of caliber

cannot be base stamp!

need to test fire

es the chamber/barrel appear sound?
Do the percussion nipples have oversize flash holes?

6.3.3 If a black powder firearm is received in the loaded condition, it must
have the bullet and charge removed. It may then be properly loaded prior
to test firing.

6.3.4 Is this an "original" muzzleloader or a modern reproduction?
"Originals" must always be remote fired.
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6.4 INTERPRETATION OF RESULTS:

6.4.1 If any of the above considerations cannot be answered with a clear
"yes" or otherwise rectified and test firing is necessary, that firear ust
be remote fired.

7.0 APPROPRIATE APPENDICES \
7.1 Appendices 4 - Worksheets

8.0 REFERENCES
8.1 NONE \\
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FA-I-4
TRIGGER PULL EXAMINATION - ARSENAL (POSTAL) WEIGHT

1.0 INTRODUCTION

1.1 One of the routine examinations conducted in a firearm idg
examination is determining the trigger pull of a firearm. Trj

obtained utilizing arsenal (postal) weights. Insofa
method of measuring trigger pulls will be utj . The iadmethod is hereby
paraphrased from the NRA Small bore Pistol Rules, and NRA
High Power Rifle Rules (all Jan. 1, 1999): fe fire shall be held with the

barrel perpendicular to the horizont@Rgurfac&on which the test weights are

supported. The rod or hook of the test Wgj
the curve in curved triggers gmeg a point @gproximately 1/4 to 1/2 inch from the

osslale, the "official" NRA

number of pounds sh i Mthe firearm trigger while in the cocked
position and while 'S are in firing positions, from the horizontal
surface on which i til the weight hangs free and without releasing

afe Firearm Handling
2.3 Trigger Pull Examination - Spring Gauge
21 CONSIDERATIONS

2.1 This procedure involves hazardous materials, operations and equipment.
This procedure does not purport to address all of the safety problems associated
with its use. It is the responsibility of the user of this procedure to establish
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appropriate safety and health practices and determine the applicability of
regulatory limitations prior to use. Proper caution must be exercised and the use
of personal protective equipment must be considered.

2.2 Appropriate hearing and eye protection must be worn when applicalle.

3.0 PREPARATION \
3.1 NONE
4.0 INSTRUMENTATION
4.1 Arsenal Weights
5.0 MINIMUM ANALYTICAL STANDARDS and C \‘%
5.1 NONE %
6.0 PROCEDURE or ANALYSIS
6.1 SINGLE ACTION TRIGGER PUN

6.1.1 Insure that thef§ is unloaded.

6.1.2 Cock thedlrea

6.1.3 Hold theWSire h the muzzle vertical.
6.1.4 RE8L the'Wmigger hook of the arsenal (postal) weight hanger on the
' t

owest point of the curve of the trigger when the barrel is held
Y @ iT this is not possible, on a point approximately 1/4 to 1/2 inch

rt of the firearm, with the weights hanging parallel to the bore of
earm.

6.1.5 Add weights until the sear releases.

6.1.6 Check the trigger pull a sufficient number of times to assure
confidence in the figure obtained, resetting the sear connection after each
attempt. It is recognized that measuring a trigger pull is not as
straightforward as weighing a bullet on an electronic balance. Due to
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incorrect positioning of the hook, holding the barrel off vertical, or a
particularly vigorous lifting of the trigger pull device imparting an inertial
skew, several attempts are generally necessary to assure an accurate
trigger pull category is assigned. Do NOT record any of these in tly
obtained measurements. Assign the firearm to the appropriate trigg

particular trigger "breaks" very near an even pound or
cutoff between trigger pull categories), continue to repe
test until the appropriate pull category can be assi
The fact that the trigger breaks very near the ¢
categories should be noted in the Remarks Secti@n of t Irearm

Worksheet. Note any revolver cylinder ch er thag alters the trigger pull.

6.1.7 It should be noted that meagurj e trig u® of a rimfire firearm

on an empty chamber may result ljda o the chamber of the firearm.
If the potential for damage exists frog dry fghg, then a "dummy" cartridge
o take into consideration the

is unloaded.
fiearm with the muzzle vertical.

6,3.3 Rest trigger hook of the arsenal (postal) weight hanger on the
e lowest point of the curve of the trigger when the barrel is held
verti , or if this is not possible, on a point approximately 1/4 to 1/2 inch
from lower end of straight triggers, making sure it is not touching any
part of the firearm, with the weights hanging parallel to the bore of
e firearm.

6.3.4 Add weights until the weights pull the trigger through the double
action sequence and the sear releases.

6.3.5 Check the trigger pull a sufficient number of times to assure
confidence in the figure obtained, resetting the sear connection after each

Page 14 of 240

Technical Leader: Robert J. Shem, Forensic Scientist Il ALL PRINTED COPIES ARE UNCONTROLLED
Approved by: Firearm & Toolmark Supervisor



Alaska Scientific Crime Detection Laboratory

Firearm and Toolmark Procedure Manual
Issued: 9/25/2012 Version: FTM2012 R2
Effective: 9/25/2012 Status: Archived

attempt. It is recognized that measuring a trigger pull is not as
straightforward as weighing a bullet on an electronic balance. Due to
incorrect positioning of the hook, holding the barrel off vertical, or a
particularly vigorous lifting of the trigger pull device imparting an yfeRgial
skew, several attempts are generally necessary to assure an accur
trigger pull category is assigned. Do NOT record any of thes
obtained measurements. Assign the firearm to the apprgmu

cutoff between trigger pull categories), continu
test until the appropriate pull category can be as
Again, record only the correct trigger pull gory.J he Tact that the
trigger breaks very near the cutoff be
be noted in the Remarks Section @f rm orksheet. Note any
revolver cylinder chamber that alte

6.3.6 It should be noted that
on an empty chamber may resu
If the potential for da R exists f

suring the trigger pull of a rimfire firearm
ge to the chamber of the firearm.
dry firing, then a "dummy" cartridge

ults acquired are only an approximation and a different
lead to a different trigger pull weight. The trigger pull is

that 4.0 pounds can be lifted without causing the hammer/striker
off sear but 4.5 pounds will cause the hammer/striker to fall). The

ccumulated trigger pulls form a database which can be used to ascertain
whether the status of a particular trigger pull is "lighter than normal,”
"normal," or "heavier than normal". By applying a rough approximation of
one standard deviation to the trigger pull database the status of a
particular trigger pull can be determined. Generally, if a trigger pull is
determined to be "lighter than normal” this fact should be reflected in the
Results Section of the Firearm Worksheet and also in the written
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Laboratory Report. Because opinions vary between experts on what
constitutes a "light,” "normal,” or "heavy" trigger pull suggested wording of
this fact might read something like: The single action trigger pull of Item # |
was between 2.5 and 3. 0 pounds. This can be considered a ligh an-
normal trigger pull.

7.0 APPROPRIATE APPENDICES \
7.1 Appendices 3 - Calibration Standards Q
7.2 Appendices 4 - Worksheets %

8.0 REFERENCES

8.1 Gamboe, Tom, "MAFS Firearms Works rg P ethods,"” AFTE

Journal, Vol. 18, No. 3, p. 77.

. T
8.2 Rios, Ferdinand and Thornton, John, "Static ynamic Determination of

Trigger Pull," AFTE
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FA-I-5
TRIGGER PULL EXAMINATION - SPRING GAUGE

The State of Alaska Crime Lab does not utilize spring gauges for the testi f trigger
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FA-I-6
BARREL and OVERALL LENGTH MEASUREMENT of a FIREAR

1.0 INTRODUCTION

1.1 One of the routine procedures conducted in a firearm iden
examination is determining the barrel length and in some

Removable barrel extensions, poly kes,
measured barrel length or overall lengt

1.2 OTHER RELATED P ES
1.2.1 Physical @amin Classification of Firearms
1.2.2 Uncertafity urement Study of ruler measurement (see

Appengix
2.0 SAFETY CONSIRERATIONS

involves hazardous materials, operations and equipment.
Thisiprocedu® does not purport to address all of the safety problems associated
sedlt is the responsibility of the user of this procedure to establish
riate safety and health practices and determine the applicability of
régulatory limitations prior to use. Proper caution must be exercised and the use
ersonal protective equipment must be considered.

2.2 Appropriate hearing and eye protection must be worn when applicable.

3.0 PREPARATION
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3.1 NONE

4.0 INSTRUMENTATION

4.1 Ruler, and/or

4.2 Tape Measurer, and/or

4.3 Non-marring Dowel \
5.0 MINIMUM ANALYTICAL STANDARDS and CONTROL Q

5.1 NONE \%

6.0 PROCEDURE or ANALYSIS
6.1 Care must be taken if any object is d thgbarrel to help facilitate
the measurement. Only a non-marring iteRg may befplaced down the barrel, and
only after all other examinations aregperformed
6.2 BARREL LENGTH:
6.2.1 REVOLVER

6.2.1.1 Measure stance from the breech end of the barrel to
xclyding the cylinder. This measurement is done by
rring item down the barrel, marking the distance

ech end of the barrel to the muzzle and measuring this

6.2°%.2 This measurement will be recorded in inches as specified
laboratory policy.

FIREARMS OTHER THAN REVOLVERS:

6.2.2.1 Measure the distance from the breech face in a closed and
locked position to the muzzle. This measurement can be done
directly or by placing a non-marring item down the barrel, marking
the distance from the breech end of the barrel to the muzzle and
measuring this item.
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6.2.2.2 This measurement will be recorded in inches as specified
by laboratory policy.

6.3 OVERALL LENGTH:

6.3.1 Measure the distance from the butt to the muzzle. Meagurem
shall be made parallel to the bore and record in inches as s ied by,

laboratory policy.
6.4 INTERPRETATION OF RESULTS:

6.4.1 Measurements obtained should be considéged on proximations
based on the device used to obtain the megsurenignts. $hese
measurements are usually measured as iied DY laboratory policy.

7.0 APPROPRIATE APPENDICES
7.1 Appendices 4 - Worksheets

8.0 REFERENCES

T

ing apons”, AFTE Journal, Vol.14, No. 3,
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FA-11-1
RUSTY FIREARM EXAMINATION

1.0 INTRODUCTION

1.1 Rusty firearms or those found in water, etc. may be submi
examination. Immediate attention must be given to wet fir

displaces water. In case of firearms being recovere It water the
examiner should instruct the agency to tra the nearest facility
where a potentially loaded gun can be h y.The gun should be
immediately transported while completely Submer in water, either salt or

letelfaflushed of any residual salt water

and silt. Once the gun is completely fre and silt then the procedure

outlined in #6 below should i3 ggeste

Fingerprint concerns,
be functional.

1.2 OTHER

20S

s procedure involves hazardous materials, operations and equipment.
procedure does not purport to address all of the safety problems associated
Its use. It is the responsibility of the user of this procedure to establish
appropriate safety and health practices and determine the applicability of
regulatory limitations prior to use. Proper caution must be exercised and the use
of personal protective equipment must be considered.
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2.2 Appropriate hearing and eye protection must be worn when applicable.

2.3 Any firearm that cannot be unloaded must be examined in an area
designated for firing firearms (preferably a range).

3.0 PREPARATION ())
3.1 NONE \

4.0 INSTRUMENTATION

4.1 NONE \%
5.0 MINIMUM ANALYTICAL STANDARDS and %
5.1 NONE

6.0 PROCEDURE or ANALYSIS

6.1 Determine if the firearm i
be readily verified to be u
the firing of firearms.

paded an t iS, unload the firearm. If it cannot
ONE must be examined in an area designated for

6.2 An examiner mugt t all peCessary steps to insure that the firearm is
unloaded. This inglud necessity of cutting the firearm apart.

ust¥®etermine to what extent restoring the firearm is
t firing, for recovering manufacturer information, serial

or

ak thg firearm in penetrating oil, de-rusting solvents or similar material.

jodically check the firearm until the firearm functions, or the desired
in ation is recovered.

6.6 Clean the firearm with gun cleaning solvent and cleaning patches. Care must
be taken if any object is placed down the barrel to help expedite the
measurement. Only a non-marring item may be placed down the barrel, and only
after all other tests are performed.
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7.0 APPROPRIATE APPENDICES
7.1 Appendices 4 - Worksheets
8.0 REFERENCES

8.1 Denio, Dominic, "Making a Rusted Gun Functional,” AFTE Jour Vol. 13
No. 3, p. 29
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FA-II-2
SILENCER EXAMINATION
1.0 INTRODUCTION

1.1 A silencer or sound suppressor is any device attached to
firearm designed to reduce the noise of discharge. Silenc

commercially produced or homemade. They are typicallyStub
but may vary in shape or form. Even a 2-liter soda botti§can

silencer.
1.2 OTHER RELATED PROCEDURES %\

1.2.1 Safe Firearm Handling

1.2.2 Physical Examination lassifig@ation of Firearms

2.0 SAFETY CONSIDERATIONS

regulatory li tl
of personalfQotetive
e

ipment must be considered.

2.2 r ring and eye protection must be worn when applicable.
3.0 PREPARATIO

TROMENTATION
4.1 NONE
5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS

5.1 NONE
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6.0 PROCEDURE or ANALYSIS

6.1 Examine device to determine if it is, or is characteristic of, a silencer or sound
suppression device.

6.2 Examiner will document and record his/her findings. After an inigal
examination, a report can be issued that the device is, or is charact ic of,
silencer or sound suppression device.

6.3 Testing of a firearm and firearm/silencer combination
an appropriate setting, usually a range. The report of
and without the silencer attached will be subjectively asSgsse e wearing
hearing protection. Once it is ascertained that théf&ilenceRis capable of
attenuating the report to a safe level, additional aSs engof the silenced

report can be done without hearing protecti@n.
6.4 The examiner must consider assess\ulti eports both with the silencer
ne.

affixed to the firearm and the firear 0
7.0 APPROPRIATE APPENDICES

7.1 Appendices 4 - Works
8.0 REFERENCES

8.1 Silencers - evigw a Look at the State of the Art,” AFTE Journal, Vol.
23, No. 2, p. 668.

8.2 Cru and Owen, Edward M., "Silencer Testing," AFTE Journal,
Vol 3.
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FA-II-3
MALFUNCTIONING FIREARM EXAMINATION

1.0 INTRODUCTION

1.1 A firearm examiner may be called upon to examine a fire etermife if
the firearm will malfunction. The majority of these cases uestion

"Will the firearm fire without pulling the trigger?" In thege €xamina y it is the

goal of the examiner to acquire a detailed account of thgincid y thoroughly
examining and testing the firearm. This may incluge extefgal aWd internal

examinations, x-ray examinations, or striking or
to duplicate the actions of the firearm at th
should attempt to keep the firearm in the\§am
there may be times that the original condit
attempts to determine the cause of mal
examiner must specifically document ti@ge

firearm in attempts
d. The examiner
as received. However,
of thgftirearm may be altered in
ction. During these times, the
nges in his/her notes. The

requesting agency officer maym@g may nojg¥e contacted, as this is a routine
function for a firearm exan¥ig 8& FA- II-5 (Reference Collection) for
discussion of the use erggce firearm parts to apply temporary fixes to

damaged or incom

1.2 OTHER

20S

IS procedure involves hazardous materials, operations and equipment.
procedure does not purport to address all of the safety problems associated
Its use. It is the responsibility of the user of this procedure to establish
appropriate safety and health practices and determine the applicability of
regulatory limitations prior to use. Proper caution must be exercised and the use
of personal protective equipment must be considered.
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2.2 Appropriate hearing and eye protection must be worn when applicable.

3.0 PREPARATION

3.1 NONE
4.0 INSTRUMENTATION
4.1 NONE \
5.0 MINIMUM ANALYTICAL STANDARDS and CONTROL Q
5.1 NONE \%

6.0 PROCEDURE or ANALYSIS

6.1 No one procedure can sufficiently ougline thg stepsg¥ecessary to examine all
firearms for any malfunction. However, th&follOwinglist of examinations should

serve as a guideline for the examin
6.1.1 Physical Check (Condi% m as Received):

ked

loaded
ridge position
tuck cartridges/discharged cartridge cases
1.1.6 Presence and/or location of flares
6.1.1.7 If the firearm is to be x-rayed, this may be the time to do it.
6.1.2 Visual Abnormalities:
6.1.2.1 Barrel (loose, etc.)
6.1.2.2 Receiver (condition)

6.1.2.3 Slide (condition)
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6.1.2.4 Parts broken or missing especially;
6.1.2.4.1 the firing pin,

6.1.2.4.2 the ejector or

6.1.2.4.3 the extractor \%

6.1.2.5 Screws (loose or missing)

6.1.2.6 Alterations or adaptations

6.1.2.7 Sights %
6.1.3 Action (External):
6.1.3.1 Are the relationshi tio rts correct?

th
6.1.3.2 Is the assembly corre§t?
nofgally on closing?
6.1.3.4 Cylindgérrotation (se€urely locks).
6.1.3.5 d ip to the ratchet (worn).

r (@t returning, sticks, broken spring, etc.)

6.1.3.3 Does the actio

ck the trigger pull (single action, double action) and
of hammer.

.1.4.1 1/4, 1/2, full cock, seating check (any false seating
positions, pull off/push off, etc.)

6.1.4.2 Grip, magazine, and disconnector: function
6.1.4.3 Thumb/finger - note positions when firearm will fire
6.1.4.4 Rebound hammer or inertia firing pin

6.1.4.4.1 Will firing pin ride on primers?
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6.1.4.4.2 Is firing pin frozen or bent?

6.1.4.4.3 (Drop hammer several times to check above
safeties.)

6.1.4.5 Does the slide or bolt have to be completely clgsed t

6.1.4.6 Can the safeties be bypassed?

6.1.4.6.1 Will dropping hammer bypa a THis may
require primed cartridge tests.)
of th

6.1.4.6.2 Will a light blow on the re

is in battery, discharge the p r?
6.1.4.6.3 Is the firin p%sio igificantly off center
d

mmer, when it
(both single action a esaction operation)?

6.1.5 Action Check:
6.1.5.1 Check feedi

magazine

carrier or lifter
.5.1.3 feed ramp
6.1.5.1.4 magazine lips, etc.
.1.5.2 Will a cartridge fire on closing of the bolt or slide?

6.1.5.3 Extractor and/or ejector markings on evidence
cartridges/discharged cartridge cases consistent and/or
normal?

6.1.5.4 Unusual marks exhibited on the
cartridges/discharged cartridge cases.

6.1.6 Check for any inherent "quirks" known about the particular firearm
based on literature or case data.
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6.1.7 Test Fire Firearm (note operation, misfires, etc.):

6.1.7.1 Note any operational problems.

6.1.7.2 Ammunition involved (proper cartridge, type, relo

6.1.7.3 Check consistency of the impression on test videnc

6.1.8 Special Situational Tests: %
6.1.8.1 Discretion should be considered jn % 3ling if the

force needed could disturb the internal adGiion an@l/or_cause
changes, which might prevent determining®he e cause of the

malfunction.

6.1.9 Action (Internal) \

6.1.9.1 Hammer notch(s)
6.1.9.1.1 Worn

6.1.9.1

SIC.

6.1.9.2.2 Broken

6.1.9.2.3 Burrs, etc
6.1.9.3 Safeties (relationships and general parts relationship).
6.1.9.4 Springs

6.1.9.4.1 Weak

6.1.9.4.2 Broken

6.1.9.4.3 Altered, etc
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6.1.9.5 Signs of any tampering or faulty assembly.
7.0 APPROPRIATE APPENDICES

7.1 Appendices 4 - Worksheets

8.0 REFERENCES

8.1 Thompson, Roger C., "Firearms Malfunction Worksheets,' Jou
Vol. 15, No. 1, p. 100.

8.2 American National Standards Institute, Inc., "Amer
Voluntary Industry Performance Standards Criteria for
Firearms Designs Under Conditions of Abusive ndli
Manufacturers". (ANSIISAAMI 2299.5-1 98 ove r

n National Standard
lua of New
for the Commercial
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FA-1I-4
BORE CHAMBER CASTING

1.0 INTRODUCTION

1.1 Occasionally, firearms are received for which the caliber & be n
or may be different than is designated on the firearm and j

order to facilitate firing of test shots that are of the cor ca Qig@particular
firearm, it may be necessary to make a bore and/or chagber dasigThen, by
measuring the cast, the correct cartridge can be determingd.
1.2 OTHER RELATED PROCEDURES
1.2.1 Safe Firearm Handling %
2.0 SAFETY CONSIDERATIONS

2.1 This procedure involves hazardous idls, operations and equipment.
This procedure does not pufp g addre’Ss all of the safety problems associated
Sik gl the user of this procedure to establish
h phag

with its use. It is the re
es and determine the applicability of

2.2 Approp Nn nd eye protection must be worn when applicable.
3.0 PREP(L%

1
401 ATION

ONE
ONE

5.0\WINIMUM ANALYTICAL STANDARDS and CONTROLS
5.1 NONE

6.0 PROCEDURE or ANALYSIS
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6.1 Casts can be made using various casting materials such as low melting point
metals and silicone rubber compounds. The procedure below is for Mikrosil™
and Cerrosafe™.

6.1.1 Insure that the firearm is unloaded.
6.1.2 Open the action and remove the bolt or bolt assembly.
6.1.3 Check the bore to make sure it is clear.

6.1.4 Push a cleaning patch in the barrel, from zle'gnd; it is about
Y4 inch from the beginning of the chamber.
6.1.5 Oil the chamber with gun oil or a sili pra¥ (e.g., WD 40™).,

S
6.1.6 Mix Mikrosil™ as per manufaciire Wstruct

and carefully pour into the chambegunti#Tully

6.1.7 Do not allow casting mgtgrial toflow into breech. It will make
extraction difficult.
6.1.8 When casting is set®Or cool, depending on type used, gently

tap end of cleanj sen cast from the chamber and remove from
the breech.

melt Cerrosafe™

6.1.9 If the ca e reason, cannot be loosened from the chamber,
Cerro e melted out of the barrel. This is accomplished by
ingWe stotk and placing breech end in a large container of water
g 1@ just above its melting temperature.

errosafe™ can be reused as necessary.

Mikrosil™ has to be pushed/forced out and is not reusable.
herefore, it is undesirable to let any more of the casting material than
necessary go into the barrel.

6.1.12 The same steps may be used in the casting of the bore. However in
bore casting, usually only the last three (3) inches of the bore need to be
cast.
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6.2 INTERPRETATION OF RESULTS:

6.2.1 The correct caliber of the firearm can be determined by measuring
the mouth, base, overall length, rim (if pertinent), and shoulder le of
the cast.

7.0 APPROPRIATE APPENDICES \
7.1 NONE

8.0 REFERENCES
8.1 Striupaitis, Peter P., "Bore Casting Techniques fo%r ignation of

Rifles,” AFTE Journal, Vol. 15, No. 2, p. 88.

8.2 Poole, Robert A., "Mikrosil Casting Maté@riafinforma@®n, *AFTE Journal, Vol.

Q
@%
N
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FA-II-5
FIREARM REFERENCE COLLECTION
1.0 INTRODUCTION

1.1 A Firearm Reference Collection is maintained by the labor, rv. S
scientific reasons, to include:

1.1.1 To identify the make, model, and source

1.1.2 To provide exemplar firearms for var
which might otherwise compromise an_evi

1.1.3 To provide an exemplar resqurce in®¥1g new forensic
scientists/evidence technicians or ifgdevelogihg new technology for the
scientific examination of firedifgs.

1.1.4 To provide a source of firea ts for the temporary repair of
evidence firearms fg i oses.
1.1.5To provi Or the identification of firearms parts

recovered at@ C .
1.16T, %re urce for the location and style of firearm serial
nu r
1.2 OT%XD PROCEDURES
< 1.2.1 Sgfe Firearm Handling
292 Ammunition Reference Collection

Y CONSIDERATIONS

2.1 This procedure involves hazardous materials, operations and equipment.
This procedure does not purport to address all of the safety problems associated
with its use. It is the responsibility of the user of this procedure to establish
appropriate safety and health practices and determine the applicability of
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regulatory limitations prior to use. Proper caution must be exercised and the use
of personal protective equipment must be considered.

3.0 PREPARATION

3.1 NONE ())
4.0 INSTRUMENTATION \
4.1 NONE Q
5.0 MINIMUM ANALYTICAL STANDARDS and CONTROL %
5.1 NONE
6.0 PROCEDURE or ANALYSIS \

6.1 A Firearm Reference Collection must e maintdined under strict regulations
and controls. Firearms which are d ed umsuita®le for scientific purposes
should be verifiably destroyed. TheWaBgratorjgyand specifically the firearm
identification section normally assumes sponsibility for security, control and
disposition of these firear

6.2 A record should bgfmade n as practical after the receipt of a firearm

intended for the ref ollec#0n, into a "CRIME LAB GUN COLLECTION"
log. This entry should§inc here applicable;
6.2. M ber (each gun added to the collection is given the next

I ber, eq. yyA####, where "yy" is the year, "A" indicates the
a ased Crime Lab location, and "#### is a sequential number,
with 0001 assigned to the first gun of the year)

Storage location (the specific nail peg, or shelf location, etc.)
.2.3 Caliber
6.2.4 Make
6.2.5 Model

6.2.6 Serial Number
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6.2.7 Gun type
6.2.8 NCIC code
6.2.9 "Status" of the firearm (whether it is currently in the collecti not)

6.2.10 Disposition (once the firearm leaves the collection)

6.2.11 Any previously assigned agency case number.

6.3 The "CRIME LAB FIREARM COLLECTION" log is,a database
Management System). The information recorded for ea
above.

6.4 If the submitting agency does not acgo
transfer form, it is recommended that a r
received for the reference collection,or de
The respective log number assigne each¥firearm should be recorded on this
form. Copies of all documents accompa
stored in the laboratory’s LU

6.5 The firearm refere
a manner as to pre rior&gon to the firearms and to facilitate their
inventory, safety and{gon

6.6 All fireaxmSgec or reference or disposal should have their assigned log
number insclige the frame and/or receiver. Furthermore, all firearms placed
in thete lI&ction should be tagged or marked in such a manner so as to

display thatrearm’s location within the collection.
@) APPENDICES
E
ENCES

8.1 AFTE Glossary, 3rd Edition
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FA-II-6
AMMUNITION REFERENCE COLLECTION

1.0 INTRODUCTION

1.1 The Ammunition Reference Collection is defined as a collgCtiomr cata®ging
of both cartridges and components utilized for various sciggtifiCRgeasofs, 10

include:
nd source of

1.1.1 To identify the manufacturer's cartridge designati
evidence ammunition or component parts

1.1.2 To provide an exemplar resgur€e T@r traini eW forensic
scientists/evidence technicians or ¥a de¥€loping new technology for the
scientific examination of fireaxms.

1.1.3 To provide a resource Tor ideRtification of ammunition
components recovereg [ ne.

1.2 OTHER RELATED

1.2.1 Safe Fifga

1.2.2 Fj s Refer@nce Collection

2.0 SAFETY CON TIONS

involves hazardous materials, operations and equipment.
Thigsproceduwg does not purport to address all of the safety problems associated
sedit is the responsibility of the user of this procedure to establish
riate safety and health practices and determine the applicability of
régulatory limitations prior to use. Proper caution must be exercised and the use
rsonal protective equipment must be considered.

3.0 RREPARATION

3.1 NONE
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4.0 INSTRUMENTATION
4.1 NONE

5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS

5.1 NONE
6.0 PROCEDURE or ANALYSIS

6.1 The nature of the laboratory's ammunition reference ti e dictated
or limited by the space, storage containers and computgr equigment available.
However the following should be considered;

6.1.1 Use of architect blue print cabinets of sifgilar s§le cabinets for
storage of the collection.
6.1.2 Use of clear plastic tubes or es for Storage of each ammunition

entry, each entry consisting t leashone whole cartridge and one
cartridge broken down into itS ¢ on&nt parts.

6.1.3 Recording cag#ftigey
6.1.3.1 (énufa

wei ht

ormatfon such as:

et style or configuration
anufacturer's Index
.1.3.5 Headstamp

6.1.3.6 Other pertinent information

.1.4 Each item in the Firearms Bullet Collection is to be uniquely
identified and documented. The collection will be housed in storage
containers utilizing caliber and/or other manufacturer's data as appropriate
to organize. When a comparison is made and reported, the specific
ammunition reference standard utilized must be identified in the case file.
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6.1.5 A spreadsheet will be created that contains a listing of all handgun
and long gun ammunition in the collection. This spreadsheet will be
routinely maintained to reflect changes.

7.0 APPROPRIATE APPENDICES

7.1 NONE @

8.0 REFERENCES

8.1 AFTE Glossary, 3rd Edition \%
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FA-III-1
WATER RECOVERY TANK

1.0 INTRODUCTION

1.1 In order to perform a microscopic comparison of a submitted fir
minimum of two test shots (or test fires) should be fired and recg
methods include the water tank, the cotton waste recovery bo
trap. The type of firearm and ammunition tested will usu i

recovery method used. The water recovery tank is usuglly us
from handguns, rifles, and slugs fired from shotguns.

Test shots or test fires are treated as evidence, eref@e
e (given a unique item number,
e tracked from the time of creation, a
[

e packaged for return to the ag@ncy with theTirearm used to produce them.
1.2 OTHER RELATED PROCEDURES

1.2.1 Safe Firearm ®a C

1.2.2 Remot

1.23D loa®ing
1.2.4Primgd S

2.0 SAFET ATIONS

2.1 Qhis proc@lure involves hazardous materials, operations and equipment.

i re does not purport to address all of the safety problems associated
use. It is the responsibility of the user of this procedure to establish
opriate safety and health practices and determine the applicability of

ulatory limitations prior to use. Proper caution must be exercised and the use
of personal protective equipment must be considered.

2.2 Appropriate hearing and eye protection must be used.
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2.3 The examiner must consider the practicality and/or desirability of wearing
some form of bullet resistant clothing.

2.4 One should be aware of the maximum velocity of the projectile that be
fired into a particular water tank, as well as the proper water depth needed

firing.
3.0 PREPARATION

3.1 NONE

4.0 INSTRUMENTATION %
4.1 NONE

5.0 MINIMUM ANALYTICAL STANDARDS a %
5.1 NONE

6.0 PROCEDURE or ANALYSIS

6.1 The examiner should ¢ markin@’the bullet and cartridge case of each
test shot with:

6.1.1 laboratgr nu r and/or
6.1.2 ite%a r
6.1. Nr

arkings.

6.2 In@gshould consider indexing and sequencing each shot and
perform theSg functions if necessary.
P earing and eye protection must be worn.

EnSure that the water level is appropriate.
Ensure that all lids or doors of the water recovery tank are closed.
6.6 Ensure that the exhaust fans or system is turned on.

6.7 Ensure that the range door is closed.
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6.8 The examiner should consider loading no more than two (2) cartridges into
the firearm during the initial testing of the firearm.

6.9 Fire the firearm through the shooting port. If the firearm is capable ofiking
both single and double action modes, a minimum of one (1) shot per m@de
should be obtained.

6.10 Recover the bullets using a net, pole, or some other appr, e dew

6.11 Ejected discharged cartridge cases must be retrieved" catch the
discharged cartridge cases are commercially availabl

7.0 APPROPRIATE APPENDICES
7.1 NONE ())\

8.0 REFERENCES
8.1 "New Ballistics Tank from Detr rmor\gorporation Allows Fast Recovery
Without Projectile Distortion." AFTE Jotgoal l. 16, No. 3, p.106.

8.2 "Bullet and Cartridge overy® AFTE Journal, Vol. 16, No. 2, p.75.
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FA-III-2
COTTON RECOVERY BOX
1.0 INTRODUCTION

1 .1 In order to perform a microscopic comparison of a submitted fi m, a

minimum of two test shots (or test fires) will be fired and recovgse e
methods include the water tank, the cotton waste recovery bo e et
trap. The type of firearm and ammunition tested will usu i type of

to recover

recovery method used. The cotton waste recovery boX§is usudlly u
bullets from handguns, rifles, and slugs fired from shotg@ns.
Test shots or test fires are treated as evidence, eref@e:

e (given a unique item number,
e tracked from the time of creation, a

e packaged for return to the ag@ncy with theTirearm used to produce them.
1.2 OTHER RELATED PROCEDURES

1.2.1 Safe Firearm ®a C

1.2.2 Remot

1.23D loa®ing
1.2.4Primgd S
2.0 SAFET ATIONS

2.1 Qhis proc@lure involves hazardous materials, operations and equipment.
i re does not purport to address all of the safety problems associated
use. It is the responsibility of the user of this procedure to establish
opriate safety and health practices and determine the applicability of

ulatory limitations prior to use. Proper caution must be exercised and the use
of personal protective equipment must be considered.

2.2 Appropriate hearing and eye protection must be used.
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2.3 The examiner must consider the practicality and/or desirability of wearing
some form of bullet resistant clothing.

2.4 One should be aware of the maximum velocity of the projectile that be
fired into a particular cotton recovery box.

3.0 PREPARATION \
3.1 NONE

4.0 INSTRUMENTATION
4.1 NONE

5.0 MINIMUM ANALYTICAL STANDARDS and C %
5.1 NONE %

6.0 PROCEDURE or ANALYSIS \

6.1 The examiner should consider mar
test fire with:

ullet and cartridge case of each

6.1.1 the labor Cc ber and/or

6.1.2 the ite or

6.1.3t INgr's markings.
6.2 The exa N)uld consider indexing and sequencing each shot and
perf fomgtions if necessary.

6.3 Rroper hearing and eye protection must be worn.
e examiner should consider wetting the first section of cotton in the box.

he examiner should consider the placement of paper partitions at various
pOfnts in box to ensure tracking of the test shot, as well as insuring that the
cotton is packed down so as not to retain previous bullet paths.

6.6 Ensure that the lid of the box is closed.
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6.7 Ensure that the exhaust fans or system is turned on.
6.8 Ensure that the range door is closed.

6.9 The examiner should consider loading no more than two (2) cartridgfes Wato
the firearm during the initial testing of the firearm.

6.10 Fire the firearm through the shooting port. If the firearm is gapable"Qf firi
both single and double action modes, a minimum of one (1) st pé
should be obtained.

6.11 Bullets should be recovered by searching through®otton Jusimg partitions as
guides.

6.12 Ejected cartridge cases must be retrie Devi tch the discharged
cartridge cases are commercially avalla\

7.0 APPROPRIATE APPENDICES

7.1 NONE \
8.0 REFERENCES
8.1 AFTE Journal, Fe a@.&
6.1

8.2 AFTE Newslette

8.3 "Bullet an(Rgar Case Recovery", AFTE Journal, Vol. 16, No. 2, p.75.
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FA-III-3
BULLET TRAP

1.0 INTRODUCTION

1 .1 In order to perform a microscopic comparison of a submite
minimum of two test shots or test fires should be fired an
methods include the water tank, the bullet recovery b
bullet trap. The type of firearm and ammunition tested

of recovery method used. The bullet trap is usually used
when the recovery of the fired projectile(s) is not ssar
Test shots or test fires are treated as ev e%th
e given a unique item number,
an

fore:

e tracked from the time of creafi
e packaged for return to the agenc

)

NORKRE

e firearm used to produce them.

1.2 OTHER RELATED PR

1.2.1 Safe Fige

2.0 SAFER CON

hi cedure involves hazardous materials, operations and equipment.
js pr@cedure does not purport to address all of the safety problems associated
itMits use. It is the responsibility of the user of this procedure to establish
appropriate safety and health practices and determine the applicability of
regulatory limitations prior to use. Proper caution must be exercised and the use
of personal protective equipment must be considered.

2.2 Appropriate hearing and eye protection must be used.
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2.3 The examiner must consider the practicality and/or desirability of wearing
some form of bullet resistant clothing.

of absorbing the impact of a 30-06 caliber lead core bullet. For morggowefful
loads, testing must be done either at an outdoor range facility or.the'teSifire
bullets can be fired into an intermediary material, such as a ca
with paper, which is placed in front of the backstop. It is i consider

test firing through intermediary material whenever tes an e rifle. In
no cases should armor-piercing or other ammunition degignedifogperforating

hard materials, such as steel, be fired in the bulletrap).

3.0 PREPARATION

3.1 NONE QD
4.0 INSTRUMENTATION
4.1 NONE

5.0 MINIMUM ANALYTICAL and CONTROLS

5.1 NONE

6.0 PROCEDURE or LYSIS

he item number and/or

.1.3 the examiner's markings.

6.2 The examiner should consider indexing and sequencing each shot and
perform these functions if necessary.

6.3 Proper hearing and eye protection must be worn.
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6.4 Ensure that the exhaust fans or system is turned on.
6.5 Ensure all warning systems are activated.

6.6 The examiner should consider loading no more than two (2) cartridgfes Wto
the firearm during the initial testing of the firearm.

6.7 Fire the firearm into the front of the trap. If the firearm is ca
single and double action modes, a minimum of one (1) shot pé
obtained.

6.8 Ejected cartridge cases must be retrieved. DevicesW catch the discharged
cartridge cases are commercially available.

7.0 APPROPRIATE APPENDICES
8.0 REFERENCES 03
8.1 McBrayer, William S., "What? her Water Tank and Bullet Stop!" AFTE

Journal, Vol. 10, No. 2, p.90.

e shaltld be

8.2 "Bullet and Cartridge overy® AFTE Journal, Vol. 16, No. 2, p.75
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FA-111-4
REMOTE FIRING

1.0 INTRODUCTION

1.1 During the course of examining a firearm, it may be deter
be unsafe for the examiner to fire the firearm by holding it
necessary to obtain test standards from this firearm, t
remotely. The Zero-One™ (or a similar device) can be
and some handguns, while the Ransom Rest™ (@t a si
utilized for firing handguns.

1.2 OTHER RELATED PROCEDURES
1.2.1 Safe Firearm Handling
1.2.2 Downloading

1.2.3 Primed Case

2.0 SAFETY CONSIDERAT, S

2.1 This procedure ol hagardous materials, operations and equipment.
This procedu pufport to address all of the safety problems associated
with its us k nsibility of the user of this procedure to establish

IS(ghe
appropy t d health practices and determine the applicability of
reg itati@ns prior to use. Proper caution must be exercised and the use
of pérsonal Pygtective equipment must be considered.
A ate hearing and eye protection must be used.

The examiner must consider the practicality and/or desirability of wearing
form of bullet resistant clothing.

2.4 The examiner must follow all safety recommendations set forth by the
manufacturer of the shooting device used.
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2.5 Due to the potential hazard of the firearm malfunctioning or undergoing a
catastrophic failure, the examiner must be stationed behind a protective shield or
at a safe distance from the firearm when discharging the firearm.

3.0 PREPARATION

3.1 NONE Q

4.0 INSTRUMENTATION

4.1 NONE
5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS
5.1 NONE \
6.0 PROCEDURE or ANALYSIS 02
eb

6.1 The examiner should consider marking
shotshell of each test shot with the:

t, cartridge case and/or

6.1.1 laboratory cas er and

6.1.2 item num

6.1.3 examin&'s rkings.

6.2 The examige
perform th folction

consider indexing and sequencing each shot and
necessary.

6.3 P a and eye protection must be worn.

6.4Qetupt hosen remote firing device, as per guidelines set forth by the
r, in front of the appropriate recovery system.

PlaCe firearm in device. It is recommended that the examiner first dry-fire the
i m in the remote firing device before using live ammunition.
6.6 Ensure that the exhaust fans or system is turned on.

6.7 Ensure that the range door is closed.
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6.8 The examiner should consider loading no more than one cartridge into the
firearm during the initial testing of the firearm.

6.9 Activate the remote device while standing behind a protective shield hile
standing at a safe distance away from the firearm.

6.10 Obtain fired tests. \
7.0 APPROPRIATE APPENDICES
7.1 NONE
8.0 REFERENCES
8.1 Biasotti, A. A., "Vise/Rest for Remote Firi % al, Vol. 11, No. 4,
p.16. \'s

N
'y
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FA-III-5
DOWNLOADING
1.0 INTRODUCTION

1.1 Due to the limitations of the firearm identification section's bulle overy
devices, it may be necessary to reduce or change the powder lgagd of t

for comparison purposes. Even with a reduced load, it m % ry to fire
the firearm remotely.
1.2 OTHER RELATED PROCEDURES \

1.2.1 Safe Firearm Handling

1.2.2 Remote Firing %
1.2.3 Primed Cases

1.2.4 Water Tank Recovery \

1.2.6 Bullet

2.0 SAFETY CONSI A

2.1 This pr invOWes hazardous materials, operations and equipment.
This pr ot purport to address all of the safety problems associated
withg responsibility of the user of this procedure to establish

ty and health practices and determine the applicability of

onal protective equipment must be considered.
ppropriate hearing and eye protection must be used.
3.0RREPARATION
3.1 NONE

4.0 INSTRUMENTATION
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5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS

5.1 NONE

6.0 PROCEDURE or ANALYSIS

press.

6.2 Remove existing powder.
6.3 Weigh the pulled bullet. W
6.4 Consult a reloading manual, such as the SpegRe ng Manual which

loadli
contains data for reduced loads, and obtain the p r chaxge for the weight of
the pulled bullet and the new velocity negd€d.

6.1 Pull the bullet of the cartridge using an inertia bullet puller or a r@

6.5 Weigh out the appropriate powder chafge and glace in existing cartridge

case.
6.6 Seat the bullet back into the cartridg sing a mallet or a reloading
press.

6.7 If appropriate po risn able, a reduced load using 50% of the
original powder ca t uld be noted that great care must be taken
when performing thisype wnloading. 50% downloading CANNOT be used
with slow burd rs. 50% downloading CANNOT be used with many non-
canister po n theSe situations, a small wad of tissue paper should be
powder to hold the gunpowder against the flash hole.

the Barrel for obstructions between each firing. The bullet, cartridge case,
of each test shot should be marked appropriately.

PRQPRIATE APPENDICES

7.1 Appendix 3 - Calibration Standards

8.0 REFERENCES
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8.1 Lyman Reloading Handbook for Rifle, Pistol and Muzzle Loading, Lyman Gun
Sight Products, Middlefield, Conn., 1971.

8.2 "Reduced Powder Loads," AFTE Newsletter, No. 3, p.14.
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FA-III-6
PRIMED CARTRIDGE CASE/SHOTSHELL

1.0 INTRODUCTION

1.1 During the course of examining a firearm, it may be deter
be unsafe for the examiner to fire the firearm as designed gkl

obtain test standards for comparison purposes, the firigg i
can be tested using a primed empty cartridge case or
1.2 OTHER RELATED PROCEDURES \
1.2.1 Safe Firearm Handling \
1.2.2 Bullet Trap
2.0 SAFETY CONSIDERATIONS

2.1 This procedure involve ardous erials, operations and equipment.
This procedure does not ptigp Ogaddress all of the safety problems associated
with its use. Itis the r [ g the user of this procedure to establish
appropriate safety th pr&€tices and determine the applicability of
regulatory limitations Yio e. Proper caution must be exercised and the use
of personal prfte uipment must be considered.

ing and eye protection must be used.

ust consider the practicality and/or desirability to wear some
sistant clothing.

3.0 N
ONE
4.0MNSTRUMENTATION
4.1 NONE

5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS
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5.1 NONE

6.0 PROCEDURE or ANALYSIS

6.1 Obtain a primed empty cartridge case in the desired caliber or pull t llet
of a live cartridge using an inertia bullet puller or reloading press, regaini
the primed cartridge case. For shotguns, obtain a primed empty sh
desired gauge or cut open a live shotshell removing all comp

only the primed shotshell.

ret

6.1.1 Commercial firing pin testing devices are ilabl@ for tguns and
may be used.

6.2 Proper hearing and eye protection must be

6.3 Ensure that the exhaust fans or syst st do
6.4 Ensure that the range door is clgsed.

6.5 Load the primed empty cartridge cage, prifged empty shotshell or commercial
firing pin testing device into hamber e firearm and test fire in front of the
bullet trap.

6.6 When utilizing a
barrel for obstructio

6.7 Repeat if
6.8 Obtgin a X
7.0 APPR@PRIANs APPENDICES
(&

is imperative that the examiner checks the
eemeach firing.

has more than one action.

R R ES
% NONE
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FA-IV-1
CALIBER DETERMINATION
1.0 INTRODUCTION
1 .1 Caliber, or the base diameter, is one of the class charactg
bullet. The determination of caliber will aid the examiner didi

or elimination of a suspect firearm. If no firearm is su

may be used in determining the General Rifling Chara
involved.

1.2 OTHER RELATED PROCEDURES \
1.2.1 Trace Material Examination %
1.2.2 GRC Utilization

2.0 SAFETY CONSIDERATIONS

2.1 This procedure may
that may be contami
address all of the s

of the user of this proged

e hazardous materials to include evidence
hazard. This procedure does not purport to

establish appropriate safety and health practices
and determin ability of regulatory limitations prior to use.

include strict adherence to Universal Precautions and the
gen Plan must be exercised.

e usey,oPpersonal protective equipment must be considered to avoid
any potential hazards.

4.0 INSTRUMENTATION

4.1 Comparison Microscope
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4.2 Stereomicroscope

4.3 Calipers/Micrometer

5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS
5.1 NONE
6.0 PROCEDURE or ANALYSIS
6.1 The following may be utilized to determine the calipe y ullet. The
condition of the bullet will determine which steps can b used.
6.1.1 Compare the base diameter of the efidence Qulletirectly with
known unfired and/or fired test standards.
6.1.2 Measure the base diameter bullet using a measuring

e n
device and compare this measurenignt with #nown measurements
published in reference literat@itg.

6.1.3 Determine the number and f the lands and grooves and
compare to Appendi Able 6, 8f the AFTE Glossary (3rd Edition).
6.1.4 Physical of the evidence bullet, such as weight, bullet

shape, com
cannelurgs ma¥ ai

nose*€onfiguration, and number and placement of
liber determination.

6.2 INTER Tl F RESULTS:

erys written as a numerical term without the decimal point. If
is‘mutilated, the examiner may only be able to determine that the
Is consistent with a range of calibers or that the caliber cannot
ermined.

the
evid

P PRIATE APPENDICES
7.1 Appendix 3 - Calibration Standards

7.2 Appendix 4 - Worksheets

8.0 REFERENCES
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8.1 Mathews, J. Howard, Firearms Identification Vol. 1, 1973.

8.2 Barnes, Frank C., Cartridges of the World, 7th Edition, 1993.

8.3 Association of Firearm and Toolmark Examiners Glossary, 3rd Editi@h, 9994.
8.4 Lutz, Monty C. and Ward, John G., "Determination of Bullet Cal from a
X-ray," AFTE Journal, Vol. 21, No. 2, p. 168.
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FA-IV-2

MEASURING PROJECTION SCOPE

The State of Alaska Crime Lab does not employ a measuring projection s %
Firearm/Toolmark Section.
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FA-IV-3
AIR GAP

1.0 INTRODUCTION

1.1 One of the class characteristics used in the discipline of fi
is the width of the land impressions and groove impressio

ent tion

measurements aid the examiner during the identificati r elning of a
suspect firearm. If no firearm is submitted, these meas§geme )il be used in
lved. Several

determining the General Rifling Characteristics ofgthe fire@rm i
instruments can be used to obtain these measur ts air gap procedure

utilizes a comparison microscope and a mi ter.
1.2 OTHER RELATED PROCEDURES %
1.2.1 Trace Material Examin
1.2.2 GRC Utilization
1.2.3 Stereomicrgsc rometer

1.2.4 StereoMjic pe -Ruler

2.0 SAFE

is progedure may also involve hazardous materials to include evidence
m contaminated with a biohazard. This procedure does not purport to
dreS® all of the safety problems associated with its use. It is the responsibility
f user of this procedure to establish appropriate safety and health practices
and determine the applicability of regulatory limitations prior to use.

2.2 Proper caution to include strict adherence to Universal Precautions and the
Blood Borne Pathogen Plan must be exercised.
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2.3 The use of personal protective equipment must be considered to avoid
exposure to any potential hazards.

3.0 PREPARATION

3.1 NONE ’))
4.0 INSTRUMENTATION \

4.1 Comparison Microscope

5.0 MINIMUM ANALYTICAL STANDARDS and CONTROL %
5.1 NONE
6.0 PROCEDURE or ANALYSIS

6.1 In measuring a fired bullet to determirn@ the"width of the land impression or
the groove impression, it is paramognt that%e peiits used for beginning and
iscifli

ending a measurement comply wit ne-wide practice. This practice
utilizes the anchor points shown below.

6.1.1 The fired b
comparison mi
stage. Both

setting) and beljin

ion is mounted on one stage of the
digital micrometer is mounted on the other
¥ using the same maghnification level (objective

the ge of the measurement gap (opening) of the
ith the image of the appropriate land impression being
record the measurement to the nearest hundredth or

epeat the above utilizing the groove impression.
INTERPRETATION OF RESULTS:

6.2.1 It may be necessary to measure several of each land and groove
impression in order to record a reliable measurement.

7.0 APPROPRIATE APPENDICES
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7.1 Appendix 3 - Calibration Standards
7.2 Appendix 4 - Worksheets

8.0 REFERENCES

8.1 U.S. Department of Justice, Federal Bureau of Investigation, N
Criminalistics Laboratory Information System (CLIS) Operatin

8.2 Walsh, J. F., "Accuracy, Speed and Conversion in Rifli
AFTE Journal, Vol. 9, No. 1, p. 50.

8.3 AFTE Newsletter, No. 4, December 1969, p. 28.

N
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FA-IV-4

STEREOMICROSCOPE - GRID

The State of Alaska Crime Lab does not employ a stereoscope equipped %
measuring system in the Firearm/Toolmark Section.
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FA-IV-5

STEREOMICROSCOPE — MICROMETER

The State of Alaska Crime Lab does not employ a micrometer-equipped %
stereomicroscope in the Firearm/Toolmark Section.
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FA-IV-6
STEREOMICROSCOPE — RULER
1.0 INTRODUCTION

One of the class characteristics used in the discipline of firearm identificatifis the
width of the land impressions and groove impressions. These measurgments t

examiner during the identification or elimination of a suspect firearm. argws
submitted, these measurements will be used in determining the < g
Characteristics of the firearm involved. Several instruments e uSed {0"0Dbtain these

measurements. The stereomicroscope - ruler procedure utilize§a st icroscope

and a hand held ruler.
1.1 OTHER RELATED PROCEDURES
1.1.1 Trace Material Examnaton\

1.1.2 GRC Utilization

1.1.3 Stereomicrosco Grid
1.1.4 Stereomicr, Qrometer
1.1.5 Air Ga

1.1.6 inQMProj&Ction Scope
2.0 SAFETY CON TIONS
2.1 prdCedu® may also involve hazardous materials to include evidence
thafimay be taminated with a biohazard. This procedure does not purport to
régs all®f the safety problems associated with its use. It is the responsibility

user of this procedure to establish appropriate safety and health practices
determine the applicability of regulatory limitations prior to use.

2.2 Proper caution to include strict adherence to Universal Precautions and the
Blood Borne Pathogen Plan must be exercised.

2.3 The use of personal protective equipment must be considered to avoid
exposure to any potential hazards.
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3.0 PREPARATION
3.1 NONE

4.0 INSTRUMENTATION

4.1 Stereomicroscope %
5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS \

5.1 NONE Q
6.0 PROCEDURE or ANALYSIS %

6.1 In measuring a fired bullet to determine the of th&land impression or
the groove impression, it is paramount that oints r beginning and

ending a measurement comply with the jde®practice. This practice
utilizes the anchor points shown below.

6.1.1 The fired bullet in questio eit

surface beneath the stereomicros

r held or mounted on a steady

he ruler.

6.1.3 Measur ' e between both anchor points of a land
impresgi the measurement to the nearest hundredth or
tho \ ch or appropriate measurement.

€L4 at

E

e above utilizing the groove impression.

6.2QT RPR&TATION OF RESULTS:
%‘ It may be necessary to measure several of each land and groove
pression in order to record a reliable measurement.
7. OPRIATE APPENDICES
7.1 Appendix 3 - Calibration Standards

7.2 Appendix 4 - Worksheets
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FA-IV-7

GRC UTILIZATION

1.0 INTRODUCTION

attempting to determine a list of possible firearms that co

1 .1 The FBI's General Rifling Characteristics File can be utiliz n
evidence bullet when the correct firearm was not submjtt€d.

1.2 OTHER RELATED PROCEDURES

1.2.1 Trace Material Examination \
1.2.2 Stereomicroscope — Ruler %
1.2.3 Stereomicroscope — Grj

1.2.4 Stereomicroscope — Micro

1.2.5 Air Gap

1.2.6 Measurin@ Prgjec cope
2.0 SAFETY CONSIDERA

edure Iso involve hazardous materials to include evidence

inated with a biohazard. This procedure does not purport to

addr afety problems associated with its use. It is the responsibility

of tRe user Ofthis procedure to establish appropriate safety and health practices
dQetermime the applicability of regulatory limitations prior to use.

2.1 This pr
that may be

er caution to include strict adherence to Universal Precautions and the
Bl@gd Borne Pathogen Plan must be exercised.

2.3 The use of personal protective equipment must be considered to avoid
exposure to any potential hazards.

3.0 PREPARATION
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3.1 NONE

4.0 INSTRUMENTATION
4.1 NONE

5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS ())
5.1 NONE \

6.0 PROCEDURE or ANALYSIS

6.1 The General Rifling Characteristics File can be accégsed Usigg the GRC
System of the NCIC, the PC software version, or currgnt printout of the file.

injeach of the above
the evidence bullet.

6.2 Follow the operating instructions listed
systems utilizing the caliber and rifling ch@ract

6.3 INTERPRETATION OF RESUL

6.3.1 The GRC File is an investi

an all-inclusive list ofi S avai
characteristics.
7.0 APPROPRIATE APP

7.1 Appendix 4 orkghe

and should not be construed as
le with those particular rifling

8.0 REFERENCE

8.1
Cri

rtMent of Justice, Federal Bureau of Investigation, NCIC,

Inalisti aboratory Information System (CLIS) Operating Manual, 1978.

. F., "Accuracy, Speed and Conversion in Rifling Measurements,"
urnal, Vol. 9, No. 1, p. 50.

FTE Newsletter, No. 4, December 1969, p. 28.
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FA-IV-8
WADDING DETERMINATION
1.0 INTRODUCTION

1.1 By examining wadding, the examiner may be able to dete

size, manufacture, and if the wad contains markings suit e
firearm that discharged it.
1.2 OTHER RELATED PROCEDURES \\

1.2.1 Trace Material Examination

1.2.2 Stereomicroscope — Ruler %
1.2.3 Stereomicroscope — Grj

1.2.4 Stereomicroscope — Micro

1.2.5 Air Gap

1.2.6 Measurin@ Prgjec cope

2.0 SAFETY CONSIDERA

edure Iso involve hazardous materials to include evidence

inated with a biohazard. This procedure does not purport to

addr afety problems associated with its use. It is the responsibility

of tRe user Ofthis procedure to establish appropriate safety and health practices
dQetermime the applicability of regulatory limitations prior to use.

2.1 This pr
that may be

er caution to include strict adherence to Universal Precautions and the
Bl@gd Borne Pathogen Plan must be exercised.

2.3 The use of personal protective equipment must be considered to avoid
exposure to any potential hazards.

3.0 PREPARATION
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3.1 NONE

4.0 INSTRUMENTATION

4.1 Comparison Microscope
4.2 Stereomicroscope
4.3 Micrometer

4.4 Caliper

5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS %
5.1 NONE
6.0 PROCEDURE or ANALYSIS %

6.1 Determine gauge size by;

6.1.1 Directly comparing of eVi
similar manufacture oLeompositio
the bases of the staffdard

ce tG)known laboratory standards of
cbmparing the base of evidence to

Imeter of the wad and comparing these

6.1.2 Measurin@the baSe.d
measurement§ t own Measurements may also determine gauge size.
6.2 Measuremgn e obtained by utilizing:
. allper

he stereomicroscope with micrometer/caliper
.2.4 The stereomicroscope with grid

6.2.5 The stereomicroscope and ruler

6.2.6 The measuring projector.

6.3 Manufacturer's data can be determined by locating information stamped into
the wad or by comparing the wad to known laboratory standards.
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6.4 Microscopic examination may reveal striations suitable for identification of the
wad back to the shotgun that fired it.

6.5 If evidence shotshells are submitted, it may be necessary to disassegkile one
or more for the determination of gauge size or manufacture.

6.6 Record all information on the appropriate worksheet.

6.7 INTERPRETATION OF RESULTS:

6.7.1 If the wad is mutilated or soaked with blo r otRer luids, the
examiner may not be able to specifically determfe gauge @ize. The
examiner should also recognize that somegmanufagture®® might duplicate
the design of another manufacturer.

7.0 APPROPRIATE APPENDICES
7.1 Appendix 3 - Calibration Standagds
7.2 Appendix 4 - Worksheets \

8.0 REFERENCES

@‘c
N
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FA-IV-9
SHOT DETERMINATION

1.0 INTRODUCTION

d ine
shot size
harged

1.1 By examining recovered shot pellets, the examiner may bg
the actual shot size. The determined size can then be co

loaded in submitted live shotshells or to the size that the Submi
shotshell was marked to have contained.
1.2 OTHER RELATED PROCEDURES

1.2.1 Trace Material Examination
1.2.2 Stereomicroscope — Ruler
1.2.3 Stereomicroscope — G

1.2.4 Stereomicrosc icromegter
1.2.5 Air Gap

1.2.6 Measuring Pr

2.0 SAFETY CONS

AProper caution to include strict adherence to Universal Precautions and the
od Borne Pathogen Plan must be exercised.

2.3 The use of personal protective equipment must be considered to avoid
exposure to any potential hazards.

3.0 PREPARATION
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3.1 NONE

4.0 INSTRUMENTATION

4.1 Comparison Microscope

4.2 Stereomicroscope \%

4.3 Micrometer

4.4 Caliper

5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS %
5.1 NONE \
6.0 PROCEDURE or ANALYSIS %
elo

6.1 The examiner may use one or all of th

size:
6.1.1 Visual/Microscopie.Comparis

6.1.1.1 Deger aitotal number of pellets received.

chnigues to determine shot

6.1.1. ine W composition of the pellets.

terrmMe the number of pellets suitable for comparison
PYEPOS ake note if pellet sizes all appear to be similar in size. If
vegl different sizes are present, determine each specific size.

6.1.Y.4 Compare laboratory standards of known shot sizes side by
e with the evidence pellets until a known shot size is determined.
A stereomicroscope may aid in this determination. This can be
done one size at a time or several sizes at a time; however, if more
than one size is used at a time, care should be taken not to mix up
the shot.

6.1.1.5 Record findings on worksheet.

6.1.2 Comparison by Weight
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6.1.2.1 Record the total number of pellets received.
6.1.2.2 Determine the composition of the pellets.

6.1.2.3 Determine the number of pellets suitable for weig Wake
note if pellet sizes all appear similar. If several sizes pgesent,
determine each specific size.

6.1.2.4 Weigh the pellets in grams or grains.

6.1.2.5 Divide weight of pellets by total er Wei

6.1.2.6 Consult known pellet weights in Tajle 1 pendix G of
the AFTE Glossary (3rd Edition) an termi¥ge shot size, which
corresponds to evidence shot,

6.1.2.7 Record findings on appro@riaté worksheet. The weight of
the evidence pellets can alsoWe di y compared to weight of
standards using the s nu r of pellets until a similar known
weight is obtained.

63.3 rmine the number of pellets suitable for comparison
rp@ges. Make note if pellet sizes all appear to be similar in size. If
al different sizes are present, determine each specific size.

»1.3.4 Choose the best specimen and measure diameter using a
caliper and record in hundredths or thousandths of an inch or the
appropriate measurement.

6.1.3.5 Consult known pellet sizes in Table 1 of Appendix G of the
AFTE Glossary (3rd Edition) and determine shot size, which
corresponds to evidence shot.

7.0 APPROPRIATE APPENDICES
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7.1 Appendix 3 - Calibration Standards

7.2 Appendix 4 - Worksheets

8.0 REFERENCES
8.1 Association of Firearm and Toolmark Examiners Glossary, 3rd %99
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FA-IV-10

PHYSICAL EXAMINATION & CLASSIFICATION OF FIRED BULLE

1.0 INTRODUCTION

ompletion
ription of the fired
e evidence as

1.1 The initial examination of any fired bullet evidence,wilifin
of a worksheet. These worksheets will include the phySical de
evidence and will serve as a source to document the cofNgition
received and any tests or comparisons performed.

1.2 OTHER RELATED PROCEDURES
1.2.1 Trace Material Examnaton\

1.2.2 Stereomicroscope — R

1.2.3 Stereomicrosc rid
1.2.4 Stereomi co rometer
1.2.5 Air Ga

1.2

.6 MgaSt rojection Scope
2.7 ib etermination
2.0 SAFEJY CONQIDERATIONS

iSs prg@edure may also involve hazardous materials to include evidence
ay e contaminated with a bio-hazard. This procedure does not purport to
ress all of the safety problems associated with its use. It is the responsibility
tife user of this procedure to establish appropriate safety and health practices

and determine the applicability of regulatory limitations prior to use.

2.2 Proper caution to include strict adherence to Universal Precautions and the
Blood Borne Pathogen Plan must be exercised.
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2.3 The use of personal protective equipment must be considered to avoid
exposure to any potential hazards.

3.0 PREPARATION

3.1 NONE ())
4.0 INSTRUMENTATION \

4.1 Comparison Microscope

4.2 Stereomicroscope %
4.3 Micrometer
4.4 Caliper \
4.5 Scale/Balance %
5.0 MINIMUM ANALYTICAL STANDAR d CQNTROLS
5.1 NONE N

6.0 PROCEDURE or ANALY

6.1 A worksheet wil
individual laboratory

outCcording to the appropriate Appendices and
licYQIS may include noting the following:

aterial present.

6.1.3.1 Recording weight of bullets in grains.

6.1.3.2 Recording weight of slugs in ounces.
6.1.4 The number of lands and grooves on fired bullet.
6.1.5 The direction of twist.

6.1.6 The measured width of the land impressions.
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6.1.7 The measured width of the groove impressions.
6.1.8 The composition of bullet.

6.1.9 The bullet style.

6.1.10 The possible manufacturer/marketer of the buet/prq@

6.1.11 A description of the base of the bullet.

6.1.12 The type and position of cannelures.

6.1.13 Any extraneous markings to include: %
6.1.13.1 Skid Marks \
6.1.13.2 Shave Marks %
6.1.13.3 Flared Base
6.1.13.4 Other Marksx
6.1.14 The presenc owde¥and/or powder imprints adhering to the

base.
6.1.15 The ¢ iofY of t ired evidence as received.

6.1.16 itaili the fired evidence for comparison purposes.

6.2 Additionahi ation about the bullet/projectile can be compiled. See the
ries for these optional data entries.

7.0 APPR@PRIATENAPPENDICES
Ap 3 - Calibration Standards
ppendix 4 - Worksheets

7.3 Appendix 12 - Packaging of Firearm Evidence for Submittal to the Laboratory
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8.0 REFERENCES

8.1 Howe, Walter, J., "Laboratory Worksheets" AFTE NEWSLETTER NUMBER
TWO, August 1969, p.13.

8.2 Association of Firearm and Toolmark Examiners Glossary, 3rd @

Page 82 of 240

Technical Leader: Robert J. Shem, Forensic Scientist llI ALL PRINTED COPIES ARE UNCONTROLLED
Approved by: Firearm & Toolmark Supervisor



Alaska Scientific Crime Detection Laboratory

Firearm and Toolmark Procedure Manual
Issued: 9/25/2012 Version: FTM2012 R2

Effective: 9/25/2012 Status: Archived

FA-IV-11

PHYSICAL EXAMINATION & CLASSIFICATION OF FIRED CARTRIDGE%

1.0 INTRODUCTION \
1.1 The initial examination of any fired cartridge case gvi de the
completion of a worksheet. These worksheets will inclige the Rhysical
description of the fired cartridge case and will serve as a§gour document the
condition of the evidence as received and any te r comparisons performed.

1.2 OTHER RELATED PROCEDURES
1.2.1 Trace Material Examnaton\

1.2.2 Stereomicroscope - R

1.2.3 Stereomicrosc rid
1.2.4 Stereomi co rometer
1.2.5 Air Ga

1.2

.6 MgaStg rojection Scope
2.7 ib etermination
2.0 SAFEJY CONSIDERATIONS

is prg@edure may also involve hazardous materials to include evidence
ay e contaminated with a biohazard. This procedure does not purport to
ress all of the safety problems associated with its use. It is the responsibility
tife user of this procedure to establish appropriate safety and health practices

and determine the applicability of regulatory limitations prior to use.

2.2 Proper caution to include strict adherence to Universal Precautions and the
Blood Borne Pathogen Plan must be exercised.
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2.3 The use of personal protective equipment must be considered to avoid
exposure to any potential hazards.

3.0 PREPARATION

3.1 NONE ())
4.0 INSTRUMENTATION \

4.1 Comparison Microscope

4.2 Stereomicroscope %
4.3 Micrometer
4.4 Caliper \
4.5 Measuring Projector %
4.6 Scale/Balance
5.0 MINIMUM ANALYTICAL STA RDS an ROLS
5.1 NONE %
6.0 PROCEDURE or AN

6.1 A worksh
individual |

b&fille@®Out according to the appropriate Appendices and
ofagory y. This may include noting the following:

tf&@ce material present.
liber
The possible manufacturer/marketer of the item.
6.1.4 Ignition System
6.1.4.1 Centerfire or
6.1.4.2 Rimfire or

6.1.4.3 Other
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6.1.5 Shape of cartridge.
6.1.6 Description of cartridge and primer.

6.1.7 Description of head stamp.

6.1.8 Description of Firing Pin Impression. \%

6.1.9 Description of other markings, to include:

6.1.9.1 Breech Face Markings

6.1.9.2 Extractor %
6.1.9.3 Ejector \

6.1.9.4 Resizing Marks %

6.1.9.5 Chamber Marks

6.1.9.6 Anvil Marks \

6.1.9.7 Mag rks

6.1.9.8 Ef€ction arkings

about the cartridge/cartridge case can be compiled.
t entries for these optional data entries.

endj - Calibration Standards
endix 4 - Worksheets
NCES

8.1 Howe, Walter, J., "Laboratory Worksheets” AFTE NEWSLETTER NUMBER
TWO, August 1969, p.13.

8.2 Association of Firearm and Toolmark Examiners Glossary, 3rd Edition, 1994.
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FA-IV-12

PHYSICAL EXAMINATION & CLASSIFICATION OF FIRED SHOTSH

1.0 INTRODUCTION
1.1 The initial examination of any fired shotshell evidepc in e
completion of a worksheet. These worksheets will inclu@le the ghysical
description of the fired shotshell and will serve as a sour@e to ment the
condition of the evidence as received and any te r comparisons performed.
1.2 OTHER RELATED PROCEDURES

1.2.1 Trace Material Examnaton\

1.2.2 Stereomicroscope — R

1.2.3 Stereomicrosc rid
1.2.4 Stereomi co rometer
1.2.5 Air Ga

1.2

.6 MgaSt rojection Scope
2.7 ib etermination
2.0 SAFEY CONQIDERATIONS

is prg@edure may also involve hazardous materials to include evidence
ay e contaminated with a biohazard. This procedure does not purport to
ress all of the safety problems associated with its use. It is the responsibility
tife user of this procedure to establish appropriate safety and health practices

and determine the applicability of regulatory limitations prior to use.

2.2 Proper caution to include strict adherence to Universal Precautions and the
Blood Borne Pathogen Plan must be exercised.
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2.3 The use of personal protective equipment must be considered to avoid
exposure to any potential hazards.

3.0 PREPARATION

3.1 NONE ())
4.0 INSTRUMENTATION \

4.1 Comparison Microscope

4.2 Stereomicroscope %
4.3 Micrometer
4.4 Caliper \
4.5 Measuring Projector %
4.6 Scale/Balance
5.0 MINIMUM ANALYTICAL STA RDS an ROLS
5.1 NONE %
6.0 PROCEDURE or AN

6.1 A worksh
individual |

b&fille@®Out according to the appropriate Appendices and
ofagory y. This may include noting the following:

tf&@ce material present.
e possible manufacturer/marketer of the item.
Ignition System

6.1.3.1 Centerfire or

6.1.3.2 Rimfire or

6.1.3.3 Other

6.1.4 Shape of shotshell.
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6.1.5 Description of shotshell and primer.

6.1.6 Description of head stamp.

6.1.7 Description of Firing Pin Impression.

6.1.8 Description of other markings, to include: %
6.1.8.1 Breech Face Markings \

6.1.8.2 Extractor

6.1.8.3 Ejector %
6.1.8.4 Resizing Marks \

6.1.8.5 Chamber Marks %

6.1.8.6 Anvil Marks

6.1.8.7 Magazine Ma%

6.1.8.8 Ejecti Markirfgs

6.1.8.9 er

6.2 Additional infornTatioM@bout the shotshell can be compiled. See the current
worksheet en r Rese @ptional data entries.

NDICES

libration Standards

8.0 CES

owe, Walter, J., "Laboratory Worksheets" AFTE NEWSLETTER NUMBER
O, August 1969, p.13.

8.2 Association of Firearm and Toolmark Examiners Glossary, 3rd Edition, 1994.
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FA-IV-13

MICROSCOPIC COMPARISON

1.0 INTRODUCTION \
the

1.1 In order for an examiner to identify an item of fired evidleNge

firearm that produced it, a microscopic comparison utiliging a @omparison
microscope must be performed. The comparison microsgope s the
examiner to place the evidence on one side of thg¥gicros@@pe and the known
standard on the other side. This procedure also to compare two
unknown pieces of fired evidence toget d i they can be associated
to the same firearm.

1.2 OTHER RELATED PROCEDU

1.2.1 Examination an sical Cl ifiCation of Fired Evidence

1.2.2 Examinati al Classification of Fired Cartridge Cases

1.2.3 Examirfati d PM¥Sical Classification of Fired Shotshells

1.2.4 Tga aterial Examination
2.0 SAFETY CON TIONS

2.1 prdCedu® may also involve hazardous materials to include evidence
thafimay be taminated with a biohazard. This procedure does not purport to
régs all®f the safety problems associated with its use. It is the responsibility
user of this procedure to establish appropriate safety and health practices
determine the applicability of regulatory limitations prior to use.

2.2 Proper caution to include strict adherence to Universal Precautions and the
Blood Borne Pathogen Plan must be exercised.

2.3 The use of personal protective equipment must be considered to avoid
exposure to any potential hazards.
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3.0 PREPARATION
3.1 NONE

4.0 INSTRUMENTATION

4.1 Comparison Microscope

4.2 Stereomicroscope \
5.0 MINIMUM ANALYTICAL STANDARDS and CONTROL Q

5.1 NONE %
6.0 PROCEDURE or ANALYSIS N

6.1 The procedure steps below do not h %f ed in the order listed;

0

to er
however, all steps must be considered an@/or addr@ssed:

6.1.1 Select the correct obje (magnification) setting and ensure that
the objectives are locked in plac

6.1.2 Select the cor f oculars (eyepieces).

6.1.3 The illumi@iatio used must be properly adjusted. Oblique
lighting is us:II eferged.
ked e

6.1.4 known fired evidence to either another piece of

ence or a known standard by placing the unknown fired
onYhe left hand stage and the other piece of unknown fired
known standard on the right hand stage.

n

6.1.50T he entire unknown should be considered.

.1.6 If an identification is not initially made, the examiner should consider
the following factors:

6.1.6.1 Angle of lights
6.1.6.2 Type of lights

6.1.6.3 The need for additional known standards
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6.1.6.4 The position of the evidence, the tests or both
6.1.6.5 The possibility of using magnesium smoke.

6.1.6.6 The possibility of cleaning the firearm.

6.1.6.7 The possibility that the firearm itself has chan
6.2 INTERPRETATION OF RESULTS:

6.2.1 A sufficient correspondence of individual ¢h r Il lead the
examiner to the conclusion that both items (evid@nce afid tests) originated
from the same source.
6.2.2 An insufficient correspondence of individal chiaracteristics but a
correspondence of class charactei ill lead@¥e examiner to the
i

conclusion that no identification or could be made with respect
to the items examined.

6.2.3 A disagreement of clasS cRaractalistics will lead the examiner to the
conclusion that both i (evideng®and tests) did not originate from the
same source.
6.2.4 A signific@t disa ent of individual characteristics will lead the
examiner to tRe C8Rclusipn that both items (evidence and tests) did not
originat S source.

2. NDS able microscopic characteristics will lead the examiner

clUSy

n that the items are not suitable for comparison.

identifications must be documented by either:

6.2.6.1 The identification indexed (for example, with a Sharpie
marker) and notes referencing these indexing marks are taken, or

6.2.6.2 Notes taken indicating what area(s) of the item displayed
the identifying correspondence.

7.0 APPROPRIATE APPENDICES

7.1 Appendix 1 - Range of Conclusions
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7.2 Appendix 3 - Calibration Standards
7.3 Appendix 4 - Worksheets

8.0 REFERENCES

8.1 Howe, Wallter, J., "Laboratory Worksheets" AFTE NEWSLETT UMBE
TWO, August 1969, p.13.

8.2 Association of Firearm and Toolmark Examiners Glos , dition, 1994.
8.3 DeForest, Gaensslen, and Lee, Forensic Science: r%ion to

Criminalistics, McGraw- Hill, New York, 1983.
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FA-IV-14
TRACE MATERIAL EXAMINATION

1.0 INTRODUCTION

1.1 Fired Evidence recovered during an investigation may contain t materi
transferred from the crime scene. This trace material may be i f bldod,
tissue, plaster, paint, hairs, fibers, glass, etc. The examiner negds (@¢evaldéte the
importance of this evidence and, if further examination of, e malerial is

necessary, remove and preserve a sample of the trac@materi@l present.
Removal of trace material may also be necessary to allOw the
examination of the fired evidence.

1.2 OTHER RELATED PROCEDURES

1.2.1 Examination and Physical ClagsifiCatiof of Fired Evidence

1.2.2 Examination and Physi lassification of Fired Cartridge Cases

1.2.3 Examination andgRhysical Cl ifiCation of Fired Shotshells

P aution to include strict adherence to Universal Precautions and the
rne Pathogen Plan must be exercised.

FPA Listings
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NFPA LISTING
CHEMICAL Wazand | "WAZARD | "HAZARD ' | WAZARD

15% Acetic Acid 2 2 3

10% Bleach 2 0 1

Methanol 1 3 0

Acetone 1 3 0

v
2.4 WARNING! Acetone is flammable and can pose a VE%AMMABILITY
HAZARD

2.5 WARNING! Methanol is flammable and posewa S RE
FLAMMABILITY HAZARD
2.6 WARNING! Acetic acid is capab tig@and can pose a SEVERE

e of dgjona
REACTIVITY HAZARD
2.7 The use of personal protggtive equip t must be considered to avoid

exposure to any potential
3.0 PREPARATION
3.1 NOTE: ALWAYSWYD TO WATER. NEVER ADD WATER TO ACID.

3.1. AC cid Solution:

; repare a 15% Acetic Acid Solution utilizing concentrated
Glactal Acetic Acid and distilled water.

.1.2810% Bleach Solution:

3.1.2.1 Prepare a Bleach Solution utilizing Bleach and distilled
water

4.0NM\NSTRUMENTATION
4.1 Scale/Balance

4.2 Stereomicroscope
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5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS
5.1 NONE

6.0 PROCEDURE or ANALYSIS

6.1 Examine the fired evidence visually and microscopically for any %I

and record in notes.

6.2 Determine if further examination of trace material is n %
%

6.2.1 If further examination of trace material IS

6.2.1.1 If necessary, consult the ap@gpriategsection prior to the
removal of any trace evidence.

6.2.1.2 Remove material b&ng c ndt'to damage the fired
evidence.

6.2.1.3 Place the rem@vagl trac&material in a suitable
container/packaging for subtad n to the appropriate section for

ot going to be retained for further
e following steps that are applicable.

evi@lence containing blood, tissue or other biohazards,
idence for at least one (1) minute in a 10% bleach

6.2.2.2 Remove loose material by rinsing the fired evidence with
ethanol or water.

6.2.2.3 Remove plaster by rinsing the fired evidence in a 15%
acetic acid solution.

6.2.2.4 Remove paint by soaking the fired evidence in alcohol or
acetone.

7.0 APPROPRIATE APPENDICES
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7.1 Appendix 3 - Calibration Standards
7.2 Appendix 4 - Worksheets

8.0 REFERENCES

8.1 Howe, Walter, J., "Laboratory Worksheets" AFTE NEWSLETT UMBE
TWO, August 1969, p.13.

8.2 Association of Firearm and Toolmark Examiners Glos , dition, 1994.
8.3 DeForest, Gaensslen, and Lee, Forensic Science: Wion to

Criminalistics, McGraw-Hill, New York, 1983.
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FA-IV-15
OPEN CASE/UNSOLVED CASE FILE

Open case/unsolved case evidence retained for future comparisons, if pre tin%
lab, would be maintained by the Firearm and Toolmark unit of the lab y.

r
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FA-IV-16
INTEGRATED BALLISTIC IDENTIFICATION SYSTEM

NOTE: The NIBIN Section was officially suspended in February of 2009.
instrumentation and data linkage to ATF was removed early in 2010.
fired evidence for inclusion in the NIBIN database is the responsibilit
possessing the evidence.
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RD-I-1

VISUAL EXAMINATION
1.0 INTRODUCTION \

1.1 When a firearm is fired, gunshot residues in the fo ox%%
discharged from the firearm:

1.1.1 burnt gun powder patrticles

1.1.2 partially burnt gun powder partj

1.1.3 unburnt gun powder particle %

1.1.4 vaporous lead

1.1.5 particulate meta \

1.2 These gunshot resi ith the morphology of the bullet hole can
effectively be used in e possible muzzle to target distance.

P

1.3 OTHER RELAT
1.3. .M scOmENExamination

2.0 SAFETY IONS

2.1¥ his proCedure may also involve hazardous materials to include evidence
t befcontaminated with a biohazard. This procedure does not purport to
ss all of the safety problems associated with its use. It is the responsibility
e USer of this procedure to establish appropriate safety and health practices

etermine the applicability of regulatory limitations prior to use.

2.2 Proper caution to include strict adherence to Universal Precautions and the
Blood Borne Pathogen Plan must be exercised.
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2.3 The use of personal protective equipment must be considered to avoid
exposure to any potential hazards.

3.0 PREPARATION

3.1 NONE ())
4.0 INSTRUMENTATION \

4.1 NONE

5.0 MINIMUM ANALYTICAL STANDARDS and CONTROL %
5.1 NONE
6.0 PROCEDURE or ANALYSIS

6.1 The visual examination of an item for Qunshot r@sidue will include the
examination and/or consideration ofgthe foll@win
6.1.1 The presence of vaporous oke)

late metals (shavings of lead, copper, brass)

el item

ré8ence of a visible ring around the perimeter of holes
The presence of burning or singeing or melting

6.1.9 The presence of any possible masking effects

6.1.10 The direction of artifacts surrounding the hole

6.2 Data regarding these physical effects and visible residues must be included
in the examiner’s notes.
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6.3 INTERPRETATION OF RESULTS:
6.3.1 Indicative of/ Consistent with the Discharge of a Firearm.
6.3.1.1 Vaporous Lead (smoke)
6.3.1.2 Particulate Metals (shavings of lead, copper, S)
6.3.1.3 Unburned Gunpowder (morphology)
6.3.1.4 Melted Adhering Gunpowder Q

6.3.2 Indicative of/ Consistent with the Passage dia Bu

6.3.2.1 A hole in the item
6.3.2.2 Visible ring around pe ter oles
S, L

6.3.2.3 Location of all holes, #ar sing buttons, etc.
6.3.3 Indicative of/ Consiste% tact Shot
6.3.3.1 Rippi aring

6.3.3.2 ning eing

6.3.3. e ificial Fibers

.3, vy Vaporous Lead Residues
.39, Location of all holes, tears, missing buttons, etc.

6.3.4ossible Masking Effects

6.3.4.1 Dark Background Color

6.3.4.2 Blood Staining

6.3.5 If the above observations support the findings of a “contact shot” no
comparison is necessary.
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6.3.6 If the observations do not support a “contact shot” finding, a working
hypothesis will be formed based on the above observations. This
hypothesis will be utilized in the comparison procedure.

7.0 APPROPRIATE APPENDICES
7.1.1 Appendix 4 - Worksheets
8.0 REFERENCES

8.1 Anonymous, (1970). "Gunshot Residues and Sho
Enforcement Bulletin, Vol. 39, No. 9, p.7.

termTe B.l. Law

8.2 Dillon, John, H., "A Protocol for Gunshot Res inations in Muzzle-
To-Target Distance Determinations”, AFTE nal,
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RD-1-2

MICROSCOPIC EXAMINATION

1.0 INTRODUCTION %
re

1.1 When a firearm is fired, gunshot residues, in the following
discharged from the firearm;

1.1.1 burnt gun powder patrticles
1.1.2 partially burnt gun powder particles
1.1.3 unburnt gun powder particles \
1.1.4 vaporous lead %
1.1.5 particulate metals
1.2 These gunshot residues alang with thgmorphology of the bullet hole can
effectively be used in dete

% e possible muzzle to target distance.
1.3 OTHER RELATEREPROCERURES

1.3.1 Visuyal EXami

2.0 SAFETY CO A S

e May also involve hazardous materials to include evidence
inated with a biohazard. This procedure does not purport to
e safety problems associated with its use. It is the responsibility
e this procedure to establish appropriate safety and health practices
figtermine the applicability of regulatory limitations prior to use.

>roper caution to include strict adherence to Universal Precautions and the
Blood Borne Pathogen Plan must be exercised.

2.3 The use of personal protective equipment must be considered to avoid
exposure to any potential hazards.
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3.0 PREPARATION
3.1 NONE
4.0 INSTRUMENTATION

4.1 Stereomicroscope \%

5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS

5.1 NONE
6.0 PROCEDURE or ANALYSIS %
6.1 The microscopic examination of an item for g% idue will include the
examination and/or consideration of the foll ;
6.1.1 The presence of vaporous ledd (sfok
6.1.2 The presence of partic met@ls (shavings of lead, copper, brass)

6.1.3 The presence of partially burgi@and/or unburnt gunpowder

6.1.4 The prese adhering gunpowder

6.1.5 A hole {
6.1.6 T salice OPa visible ring around the perimeter of holes
6.1. eYacatiorT of all holes, tears, missing buttons, etc.

heYsesence of burning or singeing or melting
6.1.9pT e presence of any possible masking effects
.1.10 The direction of artifacts surrounding the hole

ata regarding these physical effects and visible residues must be included
in the examiner’s notes.

6.3 INTERPRETATION OF RESULTS:

6.3.1 Indicative of/ Consistent with the Discharge of a Firearm.
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6.3.1.1 Vaporous Lead (smoke)
6.3.1.2 Particulate Metals (shavings of lead, copper, brass)

6.3.1.3 Unburned Gunpowder (morphology)

6.3.1.4 Melted Adhering Gunpowder %
6.3.2 Indicative of/ Consistent with the Passage of a B \

6.3.2.1 A hole in the item ‘

6.3.2.2 Visible ring around the perimeter %

6.3.2.3 Location of all holes, tears, ing bwttons, etc.

6.3.3 Indicative of/ Consistent witlja®Co tS
6.3.3.1 Ripping or Tearing

6.3.3.2 Burning or Singe

6.3.3.3 MeltegfAr al Fibdrs
6.3.3.4 vy s Lead Residues
6.3.4 Sl sking Effects
4%, Dark Background Color

.3.4.2 Blood Staining

f the above observations support the findings of a "contact shot" no
omparison is necessary.

6.3.6 If the observations do not support a "contact shot" finding, a working
hypothesis will be formed based on the above observations. This
hypothesis will be utilized in the comparison procedure.

7.0 APPROPRIATE APPENDICES
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7.1.1 Appendix 3 - Calibration Standards and Instrumentation Maintenance
7.1.2 Appendix 4 - Worksheets

8.0 REFERENCES

8.1 Anonymous, (1970). "Gunshot Residues and Shot Pattern Test§%,B.l. Law,
Enforcement Bulletin, Vol. 39, No. 9, p.7.

8.2 Dillon, John, H., "A Protocol for Gunshot Residue Ex

Zle-
To-Target Distance Determinations”, AFTE Journal, \\
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RD-II-1
MODIFIED GRIESS - DIRECT APPLICATION TECHNIQUE (DAT)

1.0 INTRODUCTION

1.1 The Modified Griess-Direct Application Technique (DAT) ig
independently and/or in conjunction with other tests in ra
Modified Griess-DAT test utilizes a color chemistry re
obscure or faint gunpowder patterns. This test detects
incomplete burning of gunpowder, by reacting witly aceti
acid. This acid combines with alpha-naphthol an uce§an orange-red color
reaction.

1.2 It should be noted that if multiple chenfical exariinations are going to be
performed on an item they must follgyv a sp&cific®rder:

1.3 0THER R TER P URES

1.3. ifie ss- Reversed Application Technique

hodizonate Procedure- Bashinski Transfer Technique

ium Rhodizonate Procedure- Direct Application Technique
Dithiooxamide

Y CONSIDERATIONS

2.1 This procedure involves hazardous materials. This procedure does not
purport to address all of the safety problems associated with its use. It is the
responsibility of the user of this procedure to establish appropriate safety and
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health practices and determine the applicability of regulatory limitations prior to
use.

2.2 Proper caution must be exercised and the use of personal protective
equipment must be considered to avoid exposure to dangerous chemicéls.
Consult the appropriate Material Safety Data Sheet (MSDS) for ea henifcal

prior to use.
2.3 NFPA Listings \‘ \ b
Y 4
HEALTH | FLAMMABILITY | REACTIVITY CONTACT
HAZARD HAZARD HAZARD HAZARD
Sulfanic Acid 3 3 1 CORROSIVE
Alpha Napthol 3 1 1
Dihydrochloride 2 1 1 OXY
Methanol 1 3 0
Sodium Nitrate 1 0 0
Glacial Acetic Acid 1 3 1

2.4 Chemical Warnin

2.4.1 WARNING!
HEALT ZARD.

jJic Acid is toxic and can pose a SEVERE

ING®Sulfanilic Acid is flammable and can pose a SEVERE
Y HAZARD.

SEVBRE CONTACT HAZARD.

4.4 WARNING! Alpha Naphthol is toxic and can pose a SEVERE
HEALTH HAZARD.

2.4.5 WARNING! Dihydrochloride is a strong oxidizer and can pose a
SEVERE CONTACT HAZARD.

2.4.6 WARNING! Methanol is flammable and can pose a SEVERE
FLAMMABILITY HAZARD.
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2.4.7 WARNING! Glacial Acetic Acid is flammable and can pose a
SEVERE FLAMMABILITY HAZARD

2.5 The examiner must use eye protection, and work within a fume hoo
a spot vent. The examiner may wish to consider wearing a respirator a

3.0 PREPARATION

3.1 NOTE: ALWAYS ADD ACID TO WATER. NEVER ADD Ue; D.
3.2 Sensitized Blank:
3.2.1 Add 0.75 grams of Sulfanilic Acid to 150 milfjliters istilled water
and mix.
3.2.2 Add 0.42 grams of Alpha N oMo 150 militers of methanol and
mix.
3.2.3 Once both the solution step¥ & 2 are prepared mix them
together in a clean photo tray.

3.2.4 Saturate piec r papeY or desensitized photo paper in this

solution.
3.2.50nce t % anks are dry, store in an airtight plastic
containe

|Utton:

g
I

3.2.qUt proportions, mix the quantity desired

3.1 Mix a 15% Glacial Acetic Acid solution.
Nit est Strips:

3.4.1 Dissolve 0.6 grams of Sodium Nitrite in 100 milliliters of distilled
water.

3.4.2 Saturate pieces of filter paper or cotton swabs in this mixture.

3.4.3 Store in an airtight plastic container.
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3.5 NOTE: LABEL ALL CONTAINERS WITH:
3.5.1 Name of solution
3.5.2 Date of preparation
3.5.3 Initials of Preparer %
3.5.4 Expiration date, if applicable \
4.0 INSTRUMENTATION Q

4.1 Scale/Balance

5.0 MINIMUM ANALYTICAL STANDARDS and CONT S

or Modified Griess-DAT
tiliZing @Nitrite Test Strip, on one of
jate @fange color should appear on
icateSithat the sensitized blank is

5.1 The Minimum Analytical Standards
procedure consists of placing a test mark
the sensitized blanks being used. i
the sensitized blank. This color shif#i
sensitive to the presences of nitrites.

6.0 PROCEDURE or ANALYS

6.1 Place the sensit blénk 0 paper - emulsion side down or sensitized
filter paper) over theSre tested.

6.2 Soak a pi ' free cheesecloth or filter paper with the acetic acid
solution, an this over the reverse side of the evidence.

6.3 pressure with an iron until the acetic acid solution treated
papgr is dry.

@ IN RETATION OF RESULTS:

6.4.1 Any orange, orange-red indications on the paper are the results of
the chemically specific test for the presence of nitrite residues

7.0 APPROPRIATE APPENDICES

7.1.1 Appendix 2 - Critical Reagents
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7.1.2 Appendix 3 - Calibration Standards and Instrumentation Maintenance
7.1.3 Appendix 4 - Worksheets

8.0 APPROVED SUPPLIERS

8.1 VWRSP.com
9.0 REFERENCES
9.1 Dillon, John, "The Modified Griess Test: A Chemicall Cl mophoric
Test for Nitrate Compounds in Gunshot Residues”, A Joufhal _Vol. 22, No. 3,
p.248.
Pat

9.2 Anonymous, (1970). "Gunshot Residues and
Enforcement Bulletin, Vol. 39, No. 9, p.7,

n Test", F.B.l. Law

9.3 Fiegel, F. and Anger, V., (1972). Spot Qests in Miorganic Analysis, 6th Ed.,
Elsevier Publishing Co., New York, [Ngw YORk.

Q
@%
N
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RD-11-2
MODIFIED GRIESS - REVERSE APPLICATION TECHNIQUE (RAT|

1.0 INTRODUCTION

1 .1 The Modified Griess-Reverse Application Technique (RA
independently and/or in conjunction with other tests in ra
Modified Griess-RAT test utilizes a color chemistry re
obscure or faint gunpowder patterns. This test detects
incomplete burning of gunpowder, by reacting witly aceti
acid. This acid combines with alpha-naphthol an uce§an orange-red color
reaction.

1.2 It should be noted that if multiple chenfical exariinations are going to be
performed on an item they must follgyv a sp&cific®rder.

1.3 0THER R TER P URES

1.3.

ifie ss- Direct Application Technique

hodizonate Procedure- Bashinski Transfer Technique

ium Rhodizonate Procedure- Direct Application Technique
Dithiooxamide

Y CONSIDERATIONS

2.1 This procedure involves hazardous materials. This procedure does not
purport to address all of the safety problems associated with its use. It is the
responsibility of the user of this procedure to establish appropriate safety and
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health practices and determine the applicability of regulatory limitations prior to
use.

2.2 Proper caution must be exercised and the use of personal protective
equipment must be considered to avoid exposure to dangerous chemicéls.
Consult the appropriate Material Safety Data Sheet (MSDS) for ea henifcal
prior to use.

2.3 NFPA Listings \‘ \ 5
Y 4
2.3 NFPA Listings

HEALTH | FLAMMABILITY | REACTIVITY | CONTACT
HAZARD HAZARD HAZARD HAZARD
Sulfanic Acid 3 3 1 CORROSIVE
Alpha Napthol 3 1 1
Dihydrochloride 2 1 1 OXY
Methanol 1 3 0
Sodium Nitrate 1 0 0
Glacial Acetic Acid 1 3 1

2.4 Chemical Warnin

N\

faghic Acid is toxic and can pose a SEVERE

2.4.1 WARNI
HEAL

NG! Sulfanilic Acid is flammable and can pose a SEVERE
LY HAZARD.

RNING! Sulfanilic Acid is a strong corrosive and can pose a
RE CONTACT HAZARD.

4.4 WARNING! Alpha Naphthol is toxic and can pose a SEVERE
HEALTH HAZARD.

2.4.5 WARNING! Dihydrochloride is a strong oxidizer and can pose a
SEVERE CONTACT HAZARD.
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2.4.6 WARNING! Methanol is flammable and can pose a SEVERE
FLAMMABILITY HAZARD.

2.4.7 WARNING! Glacial Acetic Acid is flammable and can pose
SEVERE FLAMMABILITY HAZARD

2.5 The examiner must use eye protection, and work within a fume or utize
a spot vent. The examiner may wish to consider wearing a re ran Ves.

3.0 PREPARATION
3.1 NOTE: ALWAYS ADD ACID TO WATER. NEVER ADD TBR TO ACID.

3.2 Sensitized Blank:

3.2.1 Add 0.75 grams of SulfaniligA¢id t@ 150 tefs of distilled water
and mix.

3.2.2 Add 0.42 grams of Alp aphtol to 150 milliliters of methanol and
mix.

3.2.3 Once both thegt ps in st€p 1 & 2 are prepared mix them
together in a cleam pNg Y.

3.2.4 Saturat@ p of fil#er paper or desensitized photo paper in this
solution.

N sensitized blanks are dry, store in an airtight plastic

tilizihg these proportions, mix the quantity desired

ic ACid Solution:
.3.1 Mix a 15% Glacial Acetic Acid solution.
Nitrite Test Strips:

3.4.1 Dissolve 0.6 grams of Sodium Nitrite in 2100 milliliters of distilled
water.

3.4.2 Saturate pieces of filter paper or cotton swabs in this mixture.
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3.4.3 Store in an airtight plastic container.

3.5 NOTE: LABEL ALL CONTAINERS WITH:
3.5.1 Name of solution
3.5.2 Date of preparation %
3.5.3 Initials of Preparer \
3.5.4 Expiration date, if applicable Q

4.0 INSTRUMENTATION %
4.1 Scale/Balance x

5.0 MINIMUM ANALYTICAL STANDARDS a

5.1 The Minimum Analytical Standards & Ggntro r the Modified Griess-RAT
izing a Nitrite Test Strip, on one of
the sensitized blanks being used. An i orange color should appear on
the sensitized blank. This cgj@fghift indi s that the sensitized blank is

sensitive to the presences w
6.0 PROCEDURE or AN
6.1 Wipe the sidg,of tRg sefgitized blank that will be in contact with the
Wi

guestioned ar acetic acid solution.

6.2 Pla@g th sifiged blank (photo paper - emulsion side down or filter paper)
ove to De tested.
e ce apiece of filter paper or nitrite free cheese cloth over the either the

Sitl ank or evidence depending on what is being used for a blank.

NAPply heat and pressure with an iron until the acetic acid solution treated
eris dry.

6.5 INTERPRETATION OF RESULTS:

6.5.1 Any orange, orange-red indications on the paper are the results of
the chemically specific test for the presence of nitrite residues
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7.0 APPROPRIATE APPENDICES

7.1.1 Appendix 2 - Critical Reagents

7.1.2 Appendix 3 - Calibration Standards and Instrumentation Mainten

7.1.3 Appendix 4 - Worksheets %
8.0 APPROVED SUPPLIERS Q\

8.1 VWRSP.com
9.0 REFERENCES

9.1 Dillon, John, "The Modified Griess Test: AC ically §pecific Chromophoric
Test for Nitrate Compounds in Gunshot Re s", A rnal, Vol. 22, No. 3,
p.248.

9.2 Anonymous, (1970). "Gunshot Residue§an ot Pattern Test", F.B.l. Law
Enforcement Bulletin, Vol. 39, No.

9.3 Fiegel, F. and Anger, V W2). Soogfests in Inorganic Analysis, 6th Ed.,
Elsevier Publishing Co., N@ % ew York.
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RD-11-3
SODIUM RHODIZONATE - BASHINSKI TRANSFER TECHNIQUE (B
1.0 INTRODUCTION

1.1 The Sodium Rhodizonate-Bashinski Transfer Technique (&
independently and/or in conjunction with other tests in ra
Sodium Rhodizonate- (BTT) utilizes a color chemistry
lead and can effectively be used in determining the ph
bullet holes including the determination of entrange vs. eXi
passing through clothing and/or other objects oft

the bullet hole. This lead transfer comes fr the bullet, the barrel
and/or the primer residue. This lead tranSfer c e form of minute
particles, a fine coating of powder partlcle rafi Ioud of vaporized lead. At

times this lead transfer is an obvio g orWipe around the hole but is more
often invisible.

1.2 It should be noted thatg e chemical examinations are going to be
performed on an item t w a specific order:

1.2.1 First- GriesS or Simplified Griess

1.2.2 - Sedium Rhodizonate

1.2.3 i ithiooxamide
1.3 ED PROCEDURES
1.3.1MModified Griess - Direct Application Technique
3.2 Modified Griess - Reverse Application Technique
1.3.3 Sodium Rhodizonate Procedure- Direct Application Technique

1.3.4 Dithiooxamide

2.0 SAFETY CONSIDERATIONS
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purport to address all of the safety problems associated with its use. It is the
responsibility of the user of this procedure to establish appropriate safety and
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health practices and determine the applicability of regulatory limitations

use.
2.2 Proper caution must be exercised and the use of personal protecti
equipment must be considered to avoid exposure to dangero ica
Consult the appropriate Material Safety Data Sheet (MS 0
prior to use.
2.3 NFPA Listings '
2.3 NFPA Listings
HEALTH FLAMMABILITY REACTIVITY CONTACT
HAZARD HAZARD HAZARD HAZARD
Sodium Rhodizonate 2 0 0
Hydrochloric Acid 3 0 0
Sodium Bitartrate 1 0 0
Tartaric Acid 0 1 0
Glacial Acetic Acid 2 2 3
A 4
2.4 Chemical Warnin
2.4. N ydrochloric Acid is toxic and can pose a SEVERE

HEALTH HAZAR

. ING! Glacial Acetic Acid is capable of detonation and can
pose aSEVERE REACTIVITY HAZARD

he examiner must use eye protection, and work within a fume hood

r utilize a spot vent. The examiner may wish to consider wearing a

respirator and gloves.

3.0RREPARATION

3.1 NOTE: ALWAYS ADD ACID TO WATER. NEVER ADD WATER TO ACID.
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3.2 Sodium Rhodizonate Solution:
3.2.1 Prepare a saturated Sodium Rhodizonate solution.

3.3 Hydrochloric Acid Solution:

3.3.1 Prepare a 5% Hydrochloric Acid solution.
3.4 Buffer Solution:

3.4.1 Dissolve 1.9 grams of Sodium Bitartrate §s) (g artaric
Acid in 100 milliliters of distilled water.

3.4.2 This usually requires both heat and dgjitation¥o coMmplete in a
reasonable amount of time.

3.5 Acetic Acid Solution %
3.5.1 Prepare a 15% Acetic Acid solftion.
3.6 NOTE: LABEL ALL CONTAINER |

3.6.1 Name of soluig
3.6.2 Date of arati
3.6.3 Initjals oNPre
3.6.4. EXpitat te, if applicable
4.0 INSTRUMERNT
4.1&cale/B ce
5.0 U LYTICAL STANDARDS and CONTROLS

The Standards & Controls for the Sodium Rhodizonate test consists of first

yzing a control cloth swatch containing known gun smoke (soot) and partially
burned gunpowder on one of the sensitized blanks being used. By performing the
Sodium Rhodizonate procedure on this control sample the examiner can
determine if in fact the Sodium Rhodizonate solution is reacting.
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5.2 An alternative set of Standards & Controls for the Sodium Rhodizonate test
consists of utilizing cotton swabs dampened with a 5% Hydrochloric acid
solution. One of the treated swabs is rubbed against a piece of known lead. This

swab is then processed with the Sodium Rhodizonate test to insure tha est
is reacting properly. Another treated swab is rubbed on the item to be teste
This must be well away from any holes examined. This swab is the cesse

with the Sodium Rhodizonate test to insure that the item bein d
produce a false positive.

6.0 PROCEDURE or ANALYSIS m
6.1 Uniformly dampen a piece of filter paper with the Acdgic A olution.
6.2 Place the treated filter paper over the holg/area e tegted.
6.3 Place an additional paper over the fi % oderate pressure or apply
a hot iron for approximately 5 seconds.
A\

6.4 Remove these pieces of paper e Sodium Rhodizonate Solution

n
on to the tested area of the filter paper.

6.5 Spray the tested areg O paper with the Buffer Solution (this step is
optional).

6.6 Spray the tested @e t@ filter paper with the Hydrochloric Acid Solution.
6.7 RepeatthiSygro n all holes/areas to be tested. Both sides of a hole
d

should be te ere is a question of entrance vs. exit.

6.8 ION OF RESULTS:
6.8.1MA violet or purple colored ring, corresponding to the margin of the
, Or a violet or purple colored stain, corresponding to the area tested
nstitutes a positive reaction for lead.
7. OPRIATE APPENDICES
7.1.1 Appendix 2 - Critical Reagents
7.1.2 Appendix 3 - Calibration Standards and Instrumentation
Maintenance
Page 120 of 240
Technical Leader: Robert J. Shem, Forensic Scientist Il ALL PRINTED COPIES ARE UNCONTROLLED

Approved by: Firearm & Toolmark Supervisor



Alaska Scientific Crime Detection Laboratory

Firearm and Toolmark Procedure Manual

Issued: 9/25/2012 Version: FTM2012 R2
Effective: 9/25/2012 Status: Archived

7.1.3 Appendix 4 - Worksheets
8.0 APPROVED SUPPLIERS:
8.1 VWRSP.com

9.0 REFERENCES

9.1 Dillon, John, "The Modified Griess Test: A Chemically Spe ro oric
Test for Nitrate Compounds in Gunshot Residues”, AFTE rRal, VOh 22, No. 3,
p.248.

9.2 Anonymous, (1970). "Gunshot Residues and Shot Paitern t", F.B.l. Law
Enforcement Bulletin, Vol. 39, No. 9, p.7.

9.3 Fiegel, F. and Anger, V., (1 972). Spgt Best§ in Ino ic’ Analysis, 6th Ed.,
Elsevier Publishing Co., New York, New&
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RD-II-4
SODIUM RHODIZONATE - DIRECT APPLICATION TECHNIQUE (D
1.0 INTRODUCTION

lead and can effectively be used in determining the ph
bullet holes including the determination of entrangg vs.
passing through clothing and/or other objects oft

the bullet hole. This lead transfer comes fr the bullet, the barrel
and/or the primer residue. This lead tranSfer c e form of minute
particles, a fine coating of powder partlcle rafi Ioud of vaporized lead. At

times this lead transfer is an obvio g orWipe around the hole but is more
often invisible.

1.2 It should be noted thatg e chemical examinations are going to be
performed on an item t w a specific order.

1.2.1 First- GriesS or Simplified Griess

1.2.2 - Sedium Rhodizonate

1.2.3 Wi ithiooxamide

1.3 ED PROCEDURES
1.3.1MModified Griess - Direct Application Technique
3.2 Modified Griess - Reverse Application Technique
1.3.3 Sodium Rhodizonate Procedure- Bashinski Transfer Technique
(BTT)

1.3.4 Dithiooxamide

2.0 SAFETY CONSIDERATIONS
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2.3

2.1 This procedure involves hazardous materials. This procedure does not
purport to address all of the safety problems associated with its use. It is the
responsibility of the user of this procedure to establish appropriate safety and
health practices and determine the applicability of regulatory limitations to
use.

2.2 Proper caution must be exercised and the use of personal protecti
equipment must be considered to avoid exposure to dangero ica
Consult the appropriate Material Safety Data Sheet (MS 0 emical

prior to use. \
2.3 NFPA Listings '

NFPA Listings

HEALTH FLAMMABILITY REACTIVITY CONTACT
HAZARD HAZARD HAZARD HAZARD

Sodium Rhodizonate 2 0 0
Hydrochloric Acid 3 0
Sodium Bitartrate 1 0

Tartaric Acid 0 1
Glacial Acetic Acid 2 2

v
2.4 Chemical rnin V

2.4. NI ydrochloric Acid is toxic and can pose a SEVERE

Wjoj©oc |©

2.4. ING! Glacial Acetic Acid is capable of detonation and can
pose a8SEVERE REACTIVITY HAZARD

2.5 The examiner must use eye protection, and work within a fume hood
r utilize a spot vent. The examiner may wish to consider wearing a
respirator and gloves.

EPARATION

3.1 NOTE: ALWAYS ADD ACID TO WATER. NEVER ADD WATER TO ACID.
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3.2 Sodium Rhodizonate Solution:
3.2.1 Prepare a saturated Sodium Rhodizonate solution.

3.3 Hydrochloric Acid Solution:

3.3.1 Prepare a 5% Hydrochloric Acid solution.
3.4 Buffer Solution:

3.4.1 Dissolve 1.9 grams of Sodium Bitartrate §s) (g artaric
Acid in 100 milliliters of distilled water.

3.4.2 This usually requires both heat and dgjitation¥o coMmplete in a
reasonable amount of time.

3.5 Acetic Acid Solution: %
3.5.1 Prepare a 15% Acetic Acid solftion.
3.6 NOTE: LABEL ALL CONTAINER |

3.6.1 Name of soluig
3.6.2 Date of arati
3.6.3 Initjals oNPre
3.6.4 EXpiati te, if applicable
4.0 INSTRUMERNT
5.0 MINIMEM AN TICAL STANDARDS and CONTROLS

Th dards & Controls for the Sodium Rhodizonate test consists of first
a g a control cloth swatch containing known gun smoke (soot) and partially
uMed gunpowder on one of the sensitized blanks being used. By performing the
ium Rhodizonate procedure on this test mark the examiner can determine if
in fact the Sodium Rhodizonate solution is reacting properly.

5.2 An alternative set of Standards & Controls for the Sodium Rhodizonate test
consists of utilizing cotton swabs dampened with a 5% Hydrochloric acid
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solution. One of the treated swabs is rubbed against a piece of known lead. This
swab is then processed with the Sodium Rhodizonate test to insure that the test
is reacting properly. Another treated swab is rubbed on the item to be tested.
This must be well away from any holes examined. This swab is then pr ed
with the Sodium Rhodizonate test to insure that the item being tested will
produce a false positive.

6.0 PROCEDURE or ANALYSIS
6.1 Spray the Sodium Rhodizonate Solution on to the gugstiope
6.2 Spray the tested area with the Buffer Solution. %
6.3 Spray the tested area with the Hydrochloric ACIORSoluti@n.

6.4 Repeat this process on all holes/are b tedgBoth sides of a hole
should be tested if there is a question of efitrance V8. exit.

6.5 INTERPRETATION OF RESU
6.5.1 A violet or purplgggglored ringg€orresponding to the margin of the

hole, or a violet or p Qlored stain, corresponding to the area tested
constitutes a pggiive M@actigh for lead.

- Critical Reagents

ix 3 - Calibration Standards and Instrumentation
Mai

8.0 E UPPLIERS:
RSP.com

9.0REFERENCES
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9.1 Dillon, John, "The Modified Griess Test: A Chemically Specific Chromophoric
Test for Nitrate Compounds in Gunshot Residues”, AFTE Journal, Vol. 22, No. 3,
p.248.

9.2 Anon., (1970). "Gunshot Residues and Shot Pattern Test", F.B.l. L

Enforcement Bulletin, Vol. 39, No. 9, p.7.
9.3 Fiegel, F. and Anger, V., (1972). Spot Tests in Inorganic S, 6 o

Elsevier Publishing Co., New York, New York.
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RD-II-5
DITHIOOXAMIDE (DTO)

1.0 INTRODUCTION

1.1 The Dithiooxamide (DTO) test is used independently and/
with other tests in range determination. The DTO test utili

that the DTO test will also react with cobalt, leavi
nickel, leaving a violet color reaction. This test ¢
determining the physical characteristics of
determination of entrance vs. exit holes. Rired
and/or other objects often leave traces of per ag@und the bullet hole. This
copper transfer comes from the sur s of &copper containing bullet and/or the
barrel of the firearm. This copper transf@gc e in the form of minute patrticles, a
fine coating of powder particiesygr a fine d of vaporized copper. At times this
copper transfer is an obvid wipe around the hole but is more often
invisible.

1.2 It should be note@ thagif maltiple chemical examinations are going to be
performed on afMiiem ey MUst follow a specific order:

1.2.1TW odiffed Griess or Simplified Griess

ecogd- Sodium Rhodizonate
1.2.3pTHird- Dithiooxamide

HER RELATED PROCEDURES

1.3.1 Modified Griess - Direct Application Technique
1.3.2 Modified Griess - Reverse Application Technique

1.3.3 Sodium Rhodizonate Procedure- Bashinski Transfer Technique
(BTT)
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1.3.4 Sodium Rhodizonate Procedure- Direct Application Technique (DAT)
2.0 SAFETY CONSIDERATIONS

2.1 This procedure involves hazardous materials. This procedure does

purport to address all of the safety problems associated with its useglt is t
responsibility of the user of this procedure to establish appropriate an
health practices and determine the applicability of regulatory li jons Pigpto
use.

2.2 Proper caution must be exercised and the use of pgrsona
equipment must be considered to avoid exposure to dangerou
Consult the appropriate Material Safety Data Sh MS for'each chemical

prior to use.
2.3 NFPA Listings \%

2.3 NFPA Listings

NFPA LISTING
CHEMICAL -l Wl el
Dithiooxamide 2 1 1 oXy
Ammonia 3 1 0
Ethanol 0 3 0

A2 WARNING! Ammonia is toxic and can pose a SEVERE HEALTH
AZARD.

2.4.3 WARNING! Ethanol is flammable and can pose a SEVERE
FLAMMABILITY HAZARD.
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2.5 The examiner must use eye protection, and work within a fume hood
or utilize a spot vent. The examiner may wish to consider wearing a
respirator and gloves.

3.0 PREPARATION

3.1 NOTE: ALWAYS ADD ACID TO WATER. NEVER ADD WATE ACI
3.2 Dithiooxamide Solution: Q
3.2.1 Prepare a 0.2% Dithiooxamide solution ingetian
3.3 Ammonia Solution:
3.3.1 Prepare a 2:5 ammonia solution j GM r
3.4 NOTE: LABEL ALL CONTAINERS I%
3.4.1 Name of solution
3.4.2 Date of preparation \

3.4.3 Initials of Prep@

3.4.4 Expiratio irappiCable
4.0 INSTRUMENTATION
4.1 Scale/Bgla
5.0 MINIMUM CAL STANDARDS and CONTROLS

5.18 he Starf@ards & Controls for the DTO test consists of testing a piece of
copper. A piece of filter paper dampened with an aqueous solution of
n Hydroxide (25%) is applied to a known source of copper. By
orming the DTO procedure on this control sample the examiner can
tetmine if in fact the DTO test is reacting.

5.2 An alternative set of Standards & Controls for the DTO test consists of
utilizing cotton swabs dampened with the ammonia solution. One of the treated
swabs is rubbed against a piece of known copper. This swab is then processed
with the DTO test to insure that the test is reacting properly.
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6.0 PROCEDURE or ANALYSIS
6.1 Place several drops of the ammonia solution on a piece of filter paper.
6.2 Place the ammonia treated filter paper over the hole to be tested.
6.3 Place a second piece of filter paper over the first and apply mm@
pressure for approximately 5 seconds.

6.4 Remove both pieces of filter paper and place several
Dithiooxamide Solution to the tested area of the filter r.
6.5 Repeat this process on all holes to be tested. Both sWes o ole should be
tested if there is a question of entrance vs. exit.
6.6 INTERPRETATION OF RESULTS:
6.6.1 A dark greenish-gray color redgtion, cgfresponding to the area

tested, constitutes a positive f@actiorfor copper, and a blue color reaction,
corresponding to the area testedfyconstifutes a positive reaction for nickel.

7.0 APPROPRIATE APPENDIC

agents

7.1.2 AppendiR 3 - ation Standards and Instrumentation

Maintenance
7.1.3Rppendix 4 - Worksheets
8.0 APPR DS@UPPINERS
RS m
9.0R CES

ekstrom, J.A. and Koons, R.D., "Copper and Nickel Detection on Gunshot
Targets by Dithiooxamide Test", Journal of Forensic Sciences, Vol. 31, No.4, p.
1283.

9.2 Steinberg, M., Leist, Y., and Tassa, M., "A New Field Kit for Bullet Hole
Identification”, Journal of Forensic Sciences, Vol. 29, No. 1, p. 169.
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9.3 Fiegel, F. and Anger, V., (1972). Spot Tests in Inorganic Analysis, 6th Ed.,
Elsevier Publishing Co., New York, New York.
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RD-11-6
SIMPLIFIED GRIESS AND SODIUM RHODIZONATE

1.0 INTRODUCTION

1 .1 The Simplified Griess and Sodium Rhodizonate test is us
and/or in conjunction with other tests in range determinati

the test detects nitrites, a product of the incompl
reacting with acetic acid to form nitrous acid. Thi

Rhodizonate portion of the test detects |
reagent to produce a magenta color reacti

1.2 It should be noted that if multipl micajexaminations are going to be
performed on an item they must follow a ciffc order.

Simplified Griess

dizonate

1.3 OTHE OCEDURES

Griess- Direct Application Technique

ium Rhodizonate Procedure- Bashinski Transfer Technique

Sodium Rhodizonate Procedure- Direct Application Technique
1.3.4 Dithiooxamide

2.0QAFETY CONSIDERATIONS

2.1 This procedure involves hazardous materials. This procedure does not
purport to address all of the safety problems associated with its use. It is the
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responsibility of the user of this procedure to establish appropriate safety and
health practices and determine the applicability of regulatory limitations prior to
use.

2.2 Proper caution must be exercised and the use of personal protectiv
equipment must be considered to avoid exposure to dangerous cheficals.
Consult the appropriate Material Safety Data Sheet (MSDS) for ea mic

prior to use.

2.3 NFPA Listings \q

2.3 NFPA Listings

HEALTH | FLAMMABILITY | REACTIVITY | CONTACT
HAZARD HAZARD HAZARD HAZARD
Sulfanic Acid 3 3 1 CORROSIVE
Marshall's Reagent 3 1 1
Hydrochloric Acid 3 0 1 OXY
Methanol 1 3 0
Sodium Nitrate 1 0 0
Glacial Acetic Acid 1 3 1

2.4 Chemical Warning Q
2.4.1 WARN W@llfanili€ Acid is toxic and can pose a SEVERE
HEALTHHAZARD.
2.4. I ulfanilic Acid is flammable and can pose a SEVERE
B

Y HAZARD.

ARNING! Sulfanilic Acid is a strong corrosive and can pose a
CONTACT HAZARD.

4.4 WARNING! Marshall's Reagent is toxic and can pose a SEVERE
HEALTH HAZARD.

2.4.5 WARNING! Hydrochloric acid is a strong oxidizer and can pose a
SEVERE CONTACT HAZARD.

2.4.6 WARNING! Methanol is flammable and can pose a SEVERE
FLAMMABILITY HAZARD.
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2.4.7 WARNING! Glacial Acetic Acid is flammable and can pose a
SEVERE FLAMMABILITY HAZARD

2.5 The examiner must use eye protection, and work within a fume hoo utilize
a spot vent. The examiner may wish to consider wearing a respirator and g

3.0 PREPARATION

3.1 NOTE: ALWAYS ADD ACID TO WATER. NEVER ADD V@D.

3.2 Sensitized Blank:

3.2.1 Add 5.0 grams of Sulfanilic Acid to one liter @f dis water and

mix
3.2.2 Add 5.0 grams of Marshall'ssR@agait to orgfitef of methanol and
mix.
3.2.3 Once both the solution step¥ & 2 are prepared mix them
together in a clean photo tray withGlagial Acetic Acid in a ratio of 7:7:1
(Sulfanilic/Marshall’s/Aggtic).

3.2.4 Saturate pigce
solution in a suigableyco

paper or desensitized photo paper in this
er, such as a photo tray.

3.2.5 Thg blanks a dy to use after the excess liquid is allowed to drip
back irfig t o tray.

3.3 Nitrj Test Fabric Swatches:

est fire a firearm into typical fabric material at a close range where
npowder and sooty lead residues are noted.

.3.2 Cut small swatches of this fabric. Typically four small one inch by
ne inch swatches can be obtained by cutting the close range pattern into
quadrants.

3.3.3 Store in a bulk container.

3.4 Sodium Rhodizonate test solutions:
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3.4.1 Prepare a fresh stock of solution by dissolving a small amount of
Sodium Rhodizonate in approximately 50 milliliters of water. Add the
Sodium Rhodizonate in tiny increments until the solution is saturated and
will dissolve no more of the solid.

3.4.2 Allow the solution to sit several minutes and decant th rk téa-
colored liquid into a clean container.
3.4.3 The Sodium Rhodizonate solution must not be _sto w night as it
loses efficacy.

3.4.4 Prepare a 5 percent Hydrochloric Acid solufion b ring 50
milliliters of concentrated HCI into one literiQf distill@d water.

3.5 NOTE: LABEL ALL CONTAINERS WI

3.5.1 Name of solution
3.5.2 Date of preparation \

3.5.3 Initials of Prepasg

able (No date indicates indefinite expiration.)

3.5.4 Expiration gate

4.0 INSTRUMENTATION

4.1 Scale/Bal
5.0 MINIMUM AN L STANDARDS and CONTROLS
5.1 u nalytical Standards & Controls for the Simplified Griess and

Sodium Rhodigonate procedure consists of processing a Nitrite and Lead Test
rMGSwateh. An immediate brownish-red color should appear on the sensitized
or the Griess portion of the exam. This color shift indicates that the
sapsitized blank is sensitive to the presence of nitrites. A follow up spraying of
ensitized blank with the Sodium Rhodizonate solution and 5 percent
Hydrochloric Acid solution should reveal a magenta color. This color shift
indicates that the sensitized blank is sensitive to the presence of lead.

6.0 PROCEDURE or ANALYSIS
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6.1 Place the sensitized blank (photo paper - emulsion side down or filter paper)
over the area to be tested.

6.2 Place the test area with the sensitized blank in a “sandwich” of clea
standard (NOT acid- free) parcel wrapping paper. Two layers or more ofi to d
below the test materials is sufficient.

6.3 Apply heat and pressure with an iron or photo mounting he@
acetic acid solution treated paper is dry. Optimum results with
be obtained by 225 degree heat and pressure for 30

sheets, and known test sheets immediately after
press.

6.5 If no reaction is noted on the test shegts al erff'to sit overnight and
reexamine. A second set of photos is recoRamendg#l.
6.6 Follow up by spraying the shee thefggodium Rhodizonate solution.

Spray until the papers are covered with & yellow color.

6.7 It is recommended tha aphs be taken of the sheets at this time.

6.8 Next spray the
background color di

percent HCI solution. Spray until the yellow

6.9 It is recgmMen t photographs be taken of the sheets at this time.

6.10 INRERPE ON OF RESULTS:

6.10.3Any brownish-red indications on the paper are the results of the
chengically specific test for the presence of nitrite residues

10.2 Any magenta indications on the paper are the results of the
chemically specific test for the presence of lead residues.

7.06PPROPRIATE APPENDICES

7.1.1 Appendix 2 — Critical Reagents
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7.1.2 Appendix 3 - Calibration Standards and Instrumentation
Maintenance

7.1.3 Appendix 4 - Worksheets

8.0 APPROVED SUPPLIERS:
8.1 VWRSP.com \

9.0 REFERENCES
9.1 Dillon, John, "The Modified Griess Test: A Chemic& ific. Chromophoric
Test for Nitrate Compounds in Gunshot Residues”, AFTE Jouragl, Vol. 22, No. 3,
p.248.

9.2 Shem, Robert J. “A Simplified Griesga dium diZonate Test,” AFTE
Journal, Winter 2001, Vol. 33, No. 1, pp. /-3

9.3 Anonymous, (1970). "Gunshot idue

Enforcement Bulletin, Vol. 39, No.

nd Shot Pattern Test", F.B.l. Law

9.4 Fiegel, F. and Anger,
Elsevier Publishing Co.
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RD-II-1

NON-SHOT PELLET TEST PATTERN PRODUCTION

1.0 INTRODUCTION

1.1 In order to properly perform a muzzle-to-target range dete
examination, it is usually necessary to attempt to reprodu
patterns present on the suspect item. This reproductiop i
shooting tests at varying distances until the gunshot re
the suspect item is reproduced. It is an essential prerequisi
firearm and ammunition consistent with the suspéc m

1.2 OTHER RELATED PROCEDURES
1.2.1 Shotgun Test Pattern Producti@n PrQg€dure

1.2.2 Safe Firearm Handling

the suspect
jtion be utilized.

2.0 SAFETY CONSIDERATION

2.1 This procedure d not to address all of the safety problems
associated with its dge: the r@Sponsibility of the user of this procedure to

fe health practices and determine the applicability
of regulatory Mgi rior to use.

2.2 Proper cagii include strict adherence to any and all Firing Range rules
mus and the use of personal protective equipment must be
con8idered void exposure to any potential hazards.
A ate hearing and eye protection must be worn when applicable.
R RATION

3.1 Test Target Media

3.1.1 Attach appropriate size pieces of cotton twill material, material
similar to the evidence material, or a piece of the evidence material to a
nitrite free cardboard backing board.
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4.0 INSTRUMENTATION
4.1 NONE

5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS

5.1 NONE %
6.0 PROCEDURE or ANALYSIS Q
[

6.1 Tests generally should be shot one per piece of tayg

6.2 Tests should be shot in increasing or decreasing raNge in nts until a
distance is established, both shorter and longer tifan, thafeprdtuces the

gunshot residue patterns on the suspect item_lt i
firearm and appropriate ammunition be f

6.3 INTERPRETATION OF RESULTS:

6.3.1 By utilizing the suspec d appropriate ammunition it is
possible to obtain a reproduction shot residue pattern present on

' scertain the approximate bracketed
n's muzzle was from the suspect item when it

distance that pari
was shot

7.0 APPROPRIATE ABPENRIC

7.1 Appendg o} ets

et Bulletin, Vol. 39, No. 9, p.7.

n, John, H., "A Protocol for Gunshot Residue Examinations in Muzzle-
oWarget Distance Determinations”, AFTE Journal, Vol1.22, No.3, p.257.
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RD-I11-2
SHOT PELLET TEST PATTERN PRODUCTION

1.0 INTRODUCTION

1.1 In order to properly perform a muzzle-to-target range dete
examination involving a shotgun, it is usually necessary t

suspect item is reproduced. It is an essential prergguisit
and ammunition consistent with the suspect amN utilized.

1.2 OTHER RELATED PROCEDURES
1.2.1 Non Shot Pellet Test Pattern duciigh Procedure
1.2.2 Safe Firearm Handling

2.0 SAFETY CONSIDERATION

2.1 This procedure d not to address all of the safety problems
associated with its dge: the r@Sponsibility of the user of this procedure to
fe health practices and determine the applicability

of regulatory Mgi rior to use.

2.2 Proper cagii include strict adherence to any and all Firing Range rules

mus and the use of personal protective equipment must be
con8idered void exposure to any potential hazards.
A ate hearing and eye protection must be worn when applicable.
R RATION

3.1 Test Target Media

3.1.1 The test media for shot pellet test patterns is an appropriate sized
piece of poster board, heavy paper, etc.

Page 140 of 240

Technical Leader: Robert J. Shem, Forensic Scientist Il ALL PRINTED COPIES ARE UNCONTROLLED
Approved by: Firearm & Toolmark Supervisor



Alaska Scientific Crime Detection Laboratory

Firearm and Toolmark Procedure Manual
Issued: 9/25/2012 Version: FTM2012 R2
Effective: 9/25/2012 Status: Archived

4.0 INSTRUMENTATION
4.1 NONE

5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS

5.1 NONE %
6.0 PROCEDURE or ANALYSIS Q
[

6.1 Tests generally should be shot one per piece of tayg

6.2 Tests should be shot in increasing or decreasing raNge in nts until a
distance is established, both shorter and longer tifan, thaeprdtuces the shot
patterns on the suspect item. It is essential that tAe
appropriate ammunition be used for the st

6.3 INTERPRETATION OF RESULTS:

6.3.1 By utilizing the suspec d appropriate ammunition it is
possible to obtain a reproduction shot residue pattern present on

' scertain the approximate bracketed
n's muzzle was from the suspect item when it

distance that pari
was shot

7.0 APPROPRIATE ABPENRIC

7.1 Appendg o} ets

et Bulletin, Vol. 39, No. 9, p.7.

n, John, H., "A Protocol for Gunshot Residue Examinations in Muzzle-
oWarget Distance Determinations”, AFTE Journal, Vo1.22, No.3, p.257.

8.3 Dillon, John, H. "A Protocol for Shot Pattern Examinations in Muzzle-to-
Target Distance Determinations”, AFTE Journal, Vol. 23, No. 1, p.49.
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T™M-I-1
EXAMINATION AND PHYSICAL CLASSIFICATION — TOOL

1.0 INTRODUCTION

1.1 The initial examination of a tool will include the completio
worksheet. This worksheet will include the physical descrigii
also serve as a source to document the condition of t
and any tests or comparisons performed with the tool.

1.2 OTHER RELATED PROCEDURES

1.2.1 Trace Material Examination \
1.2.2 Test Standards

2.0 SAFETY CONSIDERATIONS

This procedure does not pugs@igyto addregs all of the safety problems associated
with its use. It is the respoNsib Qi the user of this procedure to establish
th ices and determine the applicability of

0 use¥Proper caution to include strict adherence to
lood Borne Pathogen Plan must be exercised

regulatory limitatio
Universal Prec

and the use rotective equipment must be considered to avoid
exposure t hazards.
3.0 PREP
.1 NONE
4.0 | ATION

tereomicroscope
5.0\WINIMUM ANALYTICAL STANDARDS and CONTROLS
5.1 NONE

6.0 PROCEDURE or ANALYSIS
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6.1 A laboratory worksheet utilized for a tool examination should be filed out. This
may include noting the following.

6.1.1 If any trace material is present.

6.1.2 The class characteristics of the tool \%

6.1.3 The type of tool

6.1.4 The brand name of tool

6.1.5 The size of the tool %
6.1.6 The condition of the tool
6.1.7 Type of tests conducted (if any, \
6.1.8 The medium used for testing
7.0 APPROPRIATE APPENDICES
7.1 Appendix 4 - Worksheet \
8.0 REFERENCES Q
8.1 DeForest, Gae % , Forensic Science: An Introduction to

Criminalistics, McGraw- w York, 1983

S
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TM-I-2
TRACE MATERIAL EXAMINATION — TOOL

1.0 INTRODUCTION

1.1 Tools recovered during an investigation may contain trace
transferred from the crime scene. This trace material may g i
tissue, plaster, paint, hairs, fibers, glass, etc. The exa
importance of this evidence and, if further examination

necessary, remove and preserve a sample of thegrace i
Removal of trace material may also be necessary tO\allow%e proper

examination and testing of a tool
1.2 OTHER RELATED PROCEDURES

1.2.1 Examination and Physi lass{ication — Tool

2.0 SAFETY CONSIDERATIONS

establish appropriat ealth practices and determine the applicability
of regulatory li i use. Proper caution to include strict adherence to
Universal Pre i d the Blood Borne Pathogen Plan must be exercised

1 CHEMICAL ar | M | MRem | e
15% Acetic Acid 2 2 3
10% Bleach 2 0 1
Methanol 1 3 0
Acetone 1 3 0
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2.3 Chemical Warnings

2.3.1 WARNING! Acetic acid is capable of detonation and can pose a
SEVERE REACTIVITY HAZARD.

2.3.2 WARNING! Methanol is flammable and can pose a SEXERE
FLAMMABILITY HAZARD.
2.3.3 WARNING! Acetone is flammable and can pose E
FLAMMABILITY HAZARD
2.4 The examiner must use eye protection, and work ina hood or utilize
a spot vent. The examiner may wish to consider wearing\a res@ifator and gloves.
3.0 PREPARATION
3.1 NOTE: ALWAYS ADD ACID TO WA %R DD WATER TO ACID.
3.2 15% Acetic Acid Solution:
3.2.1 Prepare a 15% Acetic Acid [
Acetic Acid and distilled w,

utilizing Concentrated Glacial

3.3 10% Bleach Soluti

3.3.1 PrepareWa 1 Blgach Solution utilizing Bleach and distilled Water
4.0 INSTRUMENTA
5.0 MINIMUM@&NA x STANDARDS and CONTROLS
5.1<ONE
E r ANALYSIS

Examine the tool visually and microscopically for any trace material and

6.2 Determine if further examination of trace material is necessary.

6.3 If further examination of trace material IS necessary;
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6.3.1 If necessary, consult the appropriate section prior to the removal of
any trace evidence.

6.3.2 Remove material being careful not to damage the tool.
6.3.3 Place the removed trace material in a suitable containe %

ack
for submission to the appropriate section for further examin
6.4 If the trace material is not going to be retained for further tio

proceed with the following steps that are applicable.

6.4.1 For evidence containing blood, tissue or oter bioflazards, soak the
evidence for at least one (1) minute in a 1Q&b6 blea@h soNgtion.

6.4.2 Remove loose material by rinsi ethanol or water.

6.4.3 Remove plaster by soaking t % acetic acid solution.
6.4.4 Remove paint by soakifigythe to@l in alcohol or acetone.

7.0 APPROPRIATE APPENDICES

7.1 Appendix 3 - Calibr

7.2 Appendix 4 - W

8.0 REFERENCES *
8.1 DeFor nsslé®, and Lee, Forensic Science: An Introduction to
Criminadistic cGRaw- Hill, New York, 1983

C
)
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TM-I-3

TEST STANDARDS

1.0 INTRODUCTION

1 .1 In order to compare a questioned toolmark with a suspect
standards or marks are usually made with the suspect to
preparing test standards is to attempt to duplicate the
was used to produce the evidence or questioned toolmak.

test
SbasiMobfective in
in Whie# the tool

ne

1.2 OTHER RELATED PROCEDURES

1.2.1 Examination and Physical Clag§ifiCation —

1.2.2 Trace Material Examination-

2.0 SAFETY CONSIDERA

2.1 This procegu involve hazardous materials, operations and/or
equipment. Nm ent parts of a cylinder and/or lock are under spring
tension pf@sent a missile hazard. This procedure does not purport to
add theSafety problems associated with its use. It is the responsibility
of tRe user of¥is procedure to establish appropriate safety and health practices

rmine the applicability of regulatory limitations prior to use. Proper

must be exercised and the use of personal protective equipment must be
c@gsidered to avoid exposure to any potential hazards.

2.2 The examiner should consider using eye protection.
3.0 PREPARATION

3.1 Test Media:
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3.1.1 The initial test media must be soft enough to prevent alterations of
the tool's working surface.

3.1.2 Lead is usually the material utilized.

3.1.3 Subsequent tests might require the use of a harder testgmedi
better reproduce the toolmarks.

4.0 INSTRUMENTATION

4.1 NONE
5.0 MINIMUM ANALYTICAL STANDARDS and CONTROL\

5.1 NONE \
6.0 PROCEDURE or ANALYSIS
used Yor the®roduction of test marks or
n to:

6.1.1 Areas of recen n the te@! in question.

6.1 A systematic approach should
standards. Consideration should be¥g

6.1.2 Direction se!
6.1.3 Indexin§o t standards/marks.
6.2 INTERP OF RESULTS:
2.1 icroscopic Comparison Procedure
7.0 APPR IAWE APPENDICES
endix 4 - Worksheets
OR ES

eForest, Gaensslen, and Lee, Forensic Science: An Introduction to
Criminalistics, McGraw- Hill, New York, 1983
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TM™M-11-1
EXAMINATION AND PHYSICAL CLASSIFICATION — TOOLMAR
1.0 INTRODUCTION

1.1 In order to compare a questioned toolmark with a suspect
to evaluate the toolmark. This evaluation will consist of a S|Gg
classification of the toolmark. This evaluation will help
rest of the examination should take. The basic objectivéjin ev
guestioned toolmark is to determine the suitabilityaand cl@ssifi
toolmark.

1.2 OTHER RELATED PROCEDURES
1.2.1 Examination and Physical ClaSgificatigh — Tool
00

isn sary
ation and

1.2.2 Trace Material Examinatio
1.2.3 Test Standar
1.2.4 Trace M ial tion-Toolmark
2.0 SAFETY CONSIDERARO
re not purport to address all of the safety problems
Ityuse. It is the responsibility of the user of this procedure to
jat® safety and health practices and determine the applicability

imitations prior to use. Proper caution to include strict adherence to
utions and the Blood Borne Pathogen Plan must be exercised

2.1 This prqoc

3.1 NONE

4.0 INSTRUMENTATION
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4.1 Stereomicroscope

5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS
5.1 NONE

6.0 PROCEDURE or ANALYSIS

giyen to:

6.1.1 The suitability of the toolmark for corfigarisorgpurposes.
6.1.2 Class of tool that made the too .

6.1.3 Major and minor classes of t %

6.1.4 Physical characteristic toolm@arks

6.1.5 Direction of tool . N

6.1 A systematic approach should be used for the physi % and
classification of questioned toolmarks. Consideration Y -

6.2 INTERPRETATION S:

6.2.1 If the togl SS le for comparison the examination may
continue.

6.2.alf to k has the same class characteristics as the suspect tool

the e iN&lon may continue

7.0 APPR IAWNE APPENDICES

- Galibration Standards

- Worksheets

8.1 DeForest, Gaensslen, and Lee, Forensic Science: An Introduction to
Criminalistics, McGraw- Hill, New York, 1983
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TM-II-2
TRACE MATERIAL EXAMINATION — TOOLMARK

1.0 INTRODUCTION

1.1 Toolmarks recovered during an investigation may contain
transferred from the crime scene. This trace material may g i
tissue, plaster, paint, hairs, fibers, glass, etc. The exa
importance of this evidence and, if further examination

necessary, remove and preserve a sample of thegrace i
Removal of trace material may also be necessary tO\allow%e proper

examination and testing of a toolmark.
1.2 OTHER RELATED PROCEDURES

1.2.1 Examination and Physi lassiication — Toolmark

1.2.2 Microscopic Co ison
2.0 SAFETY CONSIDERATIQNS

t purport to address all of the safety problems
It responsibility of the user of this procedure to
ety and health practices and determine the applicability
ior to use. Proper caution to include strict adherence to
and the Blood Borne Pathogen Plan must be exercised

2.1 This procedure
associated with,i

an onal protective equipment must be considered to avoid
exp@sure to potential hazards.
odes
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CHEMICAL ey | s | ey | eomer
15% Acetic Acid 2 2 3
10% Bleach 2 0 1
Methanol 1 3 0
Acetone 1 3

2.3 Chemical Warnings “
2.3.1 WARNING! Acetic acid is capable of detondtion a n pose a

SEVERE REACTIVITY HAZARD.

2.3.2 WARNING! Methanol is flamm ndc a SEVERE

FLAMMABILITY HAZARD.
2.3.3 WARNING! Acetone isflammaRle af® can pose a SEVERE
FLAMMABILITY HAZARD

e eye pigtection, and work within a fume hood
aminer may wish to consider wearing a

2.4 The examiner m
or utilize a spot vent®
respirator and gfoves.

3.0 PREPARATION

3.1 NOTE: AL ACID TO WATER. NEVER ADD WATER TO ACID.

cidpSolution:

Bleach Solution:
3.3.1 Prepare a 10% Bleach Solution utilizing Bleach and distilled Water
4.0 HISTRUMENTATION

4.1 Scale/Balance
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5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS

5.1 NONE

6.0 PROCEDURE or ANALYSIS

6.1 Examine the tool visually and microscopically for any trace mat@

record in notes.

6.2 Determine if further examination of trace material is n
6.3 If further examination of trace material IS necessa %
6.3.1 If necessary, consult the appropriatef8ection@rior t0 the removal of

any trace evidence.

6.3.2 Remove material being car % ge the tool.
6.3.3 Place the removed tracg matefgl in @Suitable container/packaging

for submission to the appro for further examination.

7.0 APPENDICES
Appendix 3 - Calibration Standards
Appendix 4 - Worksheets

8.0 REFERENCES
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8.1 DeForest, Gaensslen, and Lee, Forensic Science: An Introduction to
Criminalistics, McGraw- Hill, New York, 1983
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TM-II-3
MICROSCOPIC COMPARISON
1.0 INTRODUCTION

1.1 In order for an examiner to identify a toolmark back to the
it, @ microscopic comparison utilizing a comparison micro
performed. The comparison microscope allows the ex er
evidence on one side of the microscope and the knowriRgtand
side. This procedure may also be used to compage two no
together to determine if they were made by a sin ol.

1.2 OTHER RELATED PROCEDURES %

1.2.1 Examination and Physical ClaSsificati
1.2.2 Trace Material Examin%

1.2.3 Test Standar

2.0 SAFETY CONSIDERAT S
ol

b at pr ed
s e
githe

p C
d the other
toolmarks

hazardous materials, operations and/or

2.1 This procedure Mgy
equipment. S onemt parts of a cylinder and/or lock are under spring
tension an re a missile hazard. This procedure does not purport to

e Safety problems associated with its use. It is the responsibility
thiSyprocedure to establish appropriate safety and health practices

mudl be exercised and the use of personal protective equipment must be
id 0 avoid exposure to any potential hazards.

he examiner should consider using eye protection.

REPARATION
3.1 NONE

4.0 INSTRUMENTATION
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4.1 Comparison Microscope
4.2 Stereomicroscope

5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS
5.1 NONE

6.0 PROCEDURE or ANALYSIS

6.1.1 Select the correct objective (magnifigation) s&ttingand ensure that
the objectives are locked in place. Select the @grreciset of oculars
(eyepieces).

6.1.2 The illumination (lights) used Raust be @roperly adjusted. Oblique

lighting is usually preferred.

6.1 The procedure steps below do not have to be perfor
however, all steps should be considered and/or addresged:

or listed;

6.1.3 Compare the unknown tool t®either another unknown toolmark
or a known standard#dy pracing th& unknown toolmark on the left hand
toolmark or known standard on the right

stage and the other

hand stage.

6.1.4 Thg entirg to must be considered.

6.1.Qlf amide tion is not initially made, the examiner should consider

infactors:

6.1.5.1 Angle of lights

6.1.5.2 Type of lights

6.1.5.3 The need for additional known standards
6.1.5.4 The position of the evidence, the tests or both.
6.1.5.5 The possibility of using magnesium smoke.

6.1.5.6 The possibility of cleaning the tool.
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6.1.5.7 The possibility that the tool itself has changed
6.2 INTERPRETATION OF RESULTS:

6.2.1 A sufficient correspondence of individual characteristics wiliffeagl the
examiner to the conclusion that both items (evidence and tests) origi
from the same source.

6.2.1.1 This is defined as an Identification by t % Glg8Sary.
te

6.2.2 An insufficient correspondence of individugl €ha
correspondence of class characteristics will lead$§he ex er to the

conclusion that no identification or elimina@on wasygnad&with respect to
the items examined.
6.2.2.1 This is defined as o] Si y the AFTE Glossary.

fic
An inconclusive can be furt defineddas:
6.2.2.1.1 Inconclusi . Song agreement of individual
characteristics and all disc&nibl&\class characteristics, but

insufficient fo ntificati

but a

B: Agreement of all discernible class
t agreement or disagreement of individual
to an absence, insufficiency, or lack of

wit

2.21.3 Inconclusive C: Agreement of all discernable class
acteristics and disagreement of individual characteristics, but
insurtticient for an elimination.

A disagreement of class characteristics will lead the examiner to the
conclusion that both items (evidence and tests) did not originate from the
same source.

6.2.3.1 This is defined as an Elimination by the AFTE Glossary.

6.2.4 A lack of suitable microscopic characteristics will lead the examiner
to the conclusion that the items are not suitable for comparison.
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6.2.5 All identifications must be documented by either:
6.2.5.1 Verification by a second examiner.

6.2.5.2 Photomicrograph
6.2.5.3 The identification indexed and sufficient notes rencin
these indexing marks are taken.

7.0 APPROPRIATE APPENDICES

7.1 Appendix 1 - Range of Conclusions %
7.2 Appendix 3 - Calibration Standards
7.3 Appendix 4 - Worksheets
7.4 Appendix 7 - Verifications \
ee,

8.0 REFERENCES

8.1 DeForest, Gaensslen, and SCience: An Introduction to

Fore
Criminalistics, McGraw- H ork, 1983
8.2 AFTE GLO gection 1- Firearms Identification
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TM-111-1

MAGNESIUM SMOKING

1.0 INTRODUCTION %
1.1 Magnesium smoking is a technique of reducing the glare @ o) t by

lightly coating the surface with fine magnesium smoke.

1.2 This smoking is traditionally done manually, howev@r a dig@le sputtering
system used for coating Scanning Electron Microscopy (@EM) cimens might

also be used.
2.0 SAFETY CONSIDERATIONS

2.1 This procedure involves hazardous malerials, gperations and equipment.
s\l of the safety problems associated

with its use. It is the responsibility of th this procedure to establish
appropriate safety and heal determine the applicability of
regulatory limitations prior4g roper caution must be exercised and the use
of personal protective st be considered to avoid exposure to
hazardous conditioRs. [(Rg¥appropriate MSDS for each product prior to
use.
2.2 NFPA \\
CHEMICAL et | "R | T | S
Magnesium Ribbon 1 4 3

M! Magnesium Ribbon is highly flammable and can pose an
U E FLAMMABILITY HAZARD.

WARNING! Magnesium Ribbon is capable of detonation and can pose a
SEVERE REACTIVITY HAZARD.
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2.5 The examiner must consider the use eye protection, and work within a fume
hood or utilize a spot vent. The examiner may wish to consider wearing a
respirator, gloves, and an apron

3.0 PREPARATION

3.1 Cut short strips of magnesium ribbon off the roll. %
e N

3.2 Both the roll and the strips should be stored properly base m
code

4.0 INSTRUMENTATION %
4.1 Diode Sputtering System (if used)

5.0 MINIMUM ANALYTICAL STANDARDS a %
5.1 NONE

6.0 PROCEDURE or ANALYSIS \

6.1 MANUAL SMOKING:

6.1.1 The short giece nesium ribbon are lit.

es ed is passed over the smoke generated by the

OMATED SMOKING:

6.2.1 The appropriate instructions for the particular instrument should be
followed.

6.2.2 These techniques simply reduce the glare of an object under
examination and are non-destructive, non-invasive techniques.
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7.0 APPROPRIATE APPENDICES
7.1 Appendix 4 - Worksheets
8.0 REFERENCES

8.1 Janelli, R., and Geyer, G., "Smoking a Bullet", AFTE Journal, V: , No. 2, 0.
128
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TM-III-2

CASTING

1.0 INTRODUCTION

1.1 If an item received for a toolmark examination is too large
placed on the microscope's stages a silicon rubber cast c

to be cast in order to perform a comparison. Mikr
types of silicon rubber casting material (which ar
equivalent) may be used as long as the m

1.2 OTHER RELATED PROCEDURES:
1.2.1 Test Standards
1.2.2 Microscopic Co ison

2.0 SAFETY CONSIDERATIQNS

2.1 This procedure v haza¥dous materials, operations and equipment.
This procedure does Rot t to address all of the safety problems associated
with its use. It§ onsibility of the user of this procedure to establish
appropriate an alth practices and determine the applicability of

regulat j prior to use. Proper caution must be exercised and the use
of rotective equipment must be considered to avoid exposure to

Th®examiner must consider the use eye protection, and work within a fume
or utilize a spot vent. The examiner may wish to consider wearing a
respirator, gloves, and an apron

3.0 PREPARATION

3.1 NONE
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4.0 INSTRUMENTATION

4.1 NONE

5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS
5.1 NONE \

6.0 PROCEDURE or ANALYSIS

6.1 Prepare the casting material as per manufacturer's Sgecica
6.2 Cascade the casting material over the toolmark to b %
6.3 Allow the cast the appropriate amount of timejtOgure.

6.4 Gently lift the cast off the toolmark. %

6.5 Consideration must be given to IacNt' fng marks as well as
orientation marks on the back of th t.

7.0 APPROPRIATE APPENDICES

7.1 Appendix 4 - Worksh@ee

8.0 REFERENCES
8.1 ANON,, \ sti aterial Information" AFTE Journal, Vol.15, No. 2,
p. 80.

il
8.2 Barley, n®Cassidy, F.H., "A New Dimension with 'Mikrosil' Casting
Material", ARTE JBurnal, Vol. 19, No. 3, p.328

'S
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TM-IV-1
MISCELLANEOUS CYLINDER EXAMINATION

1.0 INTRODUCTION

1.1 The forensic application of locksmithing can play an imporgé
investigations and yield a wealth of valuable toolmark evi
of physical security devices (locks) may lead the invesgig@tor
investigation in their case.

1.2 OTHER RELATED PROCEDURES:

1.2.1 Lock Set Examination Proc \
1.2.2 Key Examination Procedure

2.0 SAFETY CONSIDERATIONS

2.1 This procedure may invgi¥@gazardoys’materials, operations and/or
equipment. Some compQng of a cylinder and/or lock are under spring

of the user of thi
and determin

and the use of personal protective equipment must be
Xposure to any potential hazards

NONE

4. STRUMENTATION
4.1 Stereomicroscope

5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS
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5.1 NONE

6.0 PROCEDURE or ANALYSIS

6.1 MISCELLANEOUS CYLINDER EXTERNAL EXAMINATION:
6.1.1 Examine and note the overall condition of the cylinder. %
6.1.2 Examine and note the threaded area of the cylind der
retaining screw marks in the retaining groove.
6.1.3 Examine the cylinder face and edge.
6.1.4 Note the position of the cam.
6.1.5 Examine the plug face and the %c
6.1.6 If a key is submitted with the ®ylinder, @gheck and note the operating
condition of the cylinder.

6.2 MISCELLANEOUS CYLINDERW EXAMINATION:

6.2.1 Disassemble

6.2.2 Microscogicall e the combination pins.

6.2.3 Micgroscogica mine the plug.

6.3 INTERPRETA{I O ULTS:
6.3.1 InAgpr e Marks on the combination pins would indicate that an
ins en er tRan a key had been used.
24Rappdpriate marks in the plug would indicate that an instrument other than
h een used.

.3% The presence of master pins in the cylinder would indicate that the cylinder
isPart of a master system.

6.3.4 The presence of pick resistant driver(s) would indicate that the cylinder
would be harder to compromise.
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6.3.5 Inappropriate marks on the combination pins would indicate that the marks
are a disguise to conceal something else.

6.3.6 Inappropriate marks in the plug would indicate that the marks are
disguise to conceal something else.

7.0 APPROPRIATE APPENDICES Q
7.1 Appendix 3 - Calibration Standards

7.2 Appendix 4 - Worksheets \%

8.0 REFERENCES
8.1 Robinson, Robert L., "Complete Coufge ' in ssf@nal Locksmithing"
Chicago, lllinois: Nelson-Hall, 1983

Q
@%
N
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TM-IV-2
KEY EXAMINATION

1.0 INTRODUCTION

1.1 The forensic application of locksmithing can play an imporgé
investigations and yield a wealth of valuable toolmark evi
of physical security devices (locks) may lead the invesgig@tor
investigation in their case.

1.2 OTHER RELATED PROCEDURES:

1.2.1 Lock Set Examination \
1.2.2 Miscellaneous Lock Cyhnde&n n

2.0 SAFETY CONSIDERATIONS

2.1 This procedure may invgi¥@gazardoys’materials, operations and/or
equipment. Some compQng of a cylinder and/or lock are under spring

of the user of thi
and determin

and the use of personal protective equipment must be
Xposure to any potential hazards

NONE

4. STRUMENTATION
4.1 Stereomicroscope

5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS

Page 167 of 240

Technical Leader: Robert J. Shem, Forensic Scientist Il ALL PRINTED COPIES ARE UNCONTROLLED
Approved by: Firearm & Toolmark Supervisor



Alaska Scientific Crime Detection Laboratory

Firearm and Toolmark Procedure Manual

Issued: 9/25/2012 Version: FTM2012 R2
Effective: 9/25/2012 Status: Archived
5.1 NONE

6.0 PROCEDURE or ANALYSIS
6.1 KEY EXAMINATION

6.1.1 Examine and note the overall condition of the key. \%

6.1.2 Examine and note any signs of key fatigue.

6.1.3 Note whether the key is duplicate or original

6.1.4 Note the information on the key bow. %

6.1.5 Examine and note number of combi cu

6.1.6 Examine and note what typ&oNmaghine e the combination cuts.
6.2 INTERPRETATION OF RESULTS:

6.2.1 The condition of the ke in te the amount of use the key has

been exposed to.

6.2.2 The informagio @

indicate the naffle apd [@ga

6.2.3 If g punciyty ing machine is used, striae may be compared
with otleer sWor with the cutter.

d on the bow of a duplicated key may
bn of the cutter.

7.0 APPROPRIAT P DICES
7.1 &ppendgg 3 - Calibration Standards
endix 4 - Worksheets
OR ES

obinson, Robert L., "Complete Course in Professional Locksmithing"
Chicago, lllinois: Nelson-Hall, 1983

Page 168 of 240

Technical Leader: Robert J. Shem, Forensic Scientist Il ALL PRINTED COPIES ARE UNCONTROLLED
Approved by: Firearm & Toolmark Supervisor



Alaska Scientific Crime Detection Laboratory

Firearm and Toolmark Procedure Manual
Issued: 9/25/2012 Version: FTM2012 R2

Effective: 9/25/2012 Status: Archived

TM-IV-3
LOCK SET EXAMINATION

1.0 INTRODUCTION

1.1 The forensic application of locksmithing can play an imporgé
investigations and yield a wealth of valuable toolmark evi
of physical security devices (locks) may lead the invesgig@tor
investigation in their case.

1.2 OTHER RELATED PROCEDURES:

1.2.1 Key Examination \
1.2.2 Miscellaneous Lock Cyhnde&n n

2.0 SAFETY CONSIDERATIONS

2.1 This procedure may invgi¥@gazardoys’materials, operations and/or
equipment. Some compQng of a cylinder and/or lock are under spring

of the user of thi
and determin

and the use of personal protective equipment must be
Xposure to any potential hazards

NONE

4. STRUMENTATION
4.1 Stereomicroscope

5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS
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5.1 NONE

6.0 PROCEDURE or ANALYSIS

6.1 LOCKSET EXTERNAL EXAMINATION:
6.1.1 Examine and note the overall condition of the lockset.
6.1.2 Examine and note all the functions of the lockset. \
6.1.3 Examine and note the wear on the bolt, s rr%%im device
or anti-friction device.
6.2 LOCKSET INTERNAL EXAMINATION: \
I

6.2.1 Examine and note the overall ifion o rior of the lockset.

6.2.2 Examine and note worn, altef@d, damaged or missing parts.
6.2.3 Examine and note the atiorRof the lockset to see if it functions
as designed

7.0 APPROPRIATE APPENDIC

7.1 Appendix 3 - Calildgatio ds
7.2 Appendix 4@
8.0 REFERENCE \
8.1 Ro bew L., "Complete Course in Professional Locksmithing”

Chigago, | is: Nelson-Hall, 1983
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TM-1V-4
SAFE TYPE EXAMINATION

1.0 INTRODUCTION

1.1 The forensic examination of a safe can play an important § cr| ral

investigation. This type of examination may have to be dogg,inthe field because
of the size and weight of a safe.
1.2 There are numerous factors to be considered when Rerforfffg a safe

examination.

1.2.1 Many safes are repaired aftgr %h examination must
be done prior to any safe repair. \
t

1.2.2 What appears to be anf@agtual s@fe burglary may prove to be staged.

1.3 Results of a safe examination may a tives in establishing a crime

pattern.
1.4 OTHER RELATE RO ES:
1.4.1 Safe Ext@rnahExapnination
4. I Examination
2.0 SAFETY NSXIONS

may present a missile hazard. This procedure does not purport to

all of the safety problems associated with its use. It is the responsibility
e user of this procedure to establish appropriate safety and health practices
and determine the applicability of regulatory limitations prior to use. Proper
caution must be exercised and the use of personal protective equipment must be
considered to avoid exposure to any potential hazards.

2.2 A burglarized safe may have some jagged pieces of metal.
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2.3 The examiner should consider using eye protection.
3.0 PREPARATION

3.1 NONE
4.0 INSTRUMENTATION

4.1 Stereomicroscope \
5.0 MINIMUM ANALYTICAL STANDARDS and CONTROL Q

5.1 NONE \%

6.0 PROCEDURE or ANALYSIS

6.1 In order to determine the type of saf Ing mingd, the examiner must
look for or consider the following:

6.1.1 Manufacturer's Identifigetign LaRel or Tag
6.1.2 Underwriters La tories C ifiCation label.
6.1.3 Safe Manufac ional Association, Inc. Classification label.

6.1.3. his @'sociation is no longer in existence.

6.1.4 ' features of the safe.
6.2 INTER F RESULTS:
generally fall into one of six categories, these being:
.2.1.1 The unit is a burglary resistant money safe.
6.2.1.2 The unit is a fire resistant safe.

6.2.1.3 The unit is a composite safe, which has both fire and
burglary resistant qualities.

6.2.1.4 The unit is an encased/cladded money safe (money safe
encased in concrete and steel outer lining).
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6.2.1.5 The unit is a combination safe, such as a fire resistant safe
with money safe inside.

6.2.1.6 The unit is a floor safe.

7.0 APPROPRIATE APPENDICES

7.1 Appendix 3 - Calibration Standards \%
7.2 Appendix 4 - Worksheets

8.0 REFERENCES w
8.1 Robinson, Robert L., "Complete Course in P LoCksmithing"

r@fessio
Chicago, lllinois: Nelson-Hall, 1983
8.2 Paholke, Arthur R., SAFE RECOGN N cid@tion of Firearm and Tool
Mark Examiners 1970 Conference.

8.3 Paholke, Arthur R., PHYSICAL URIY DEVICES Part IV and Part V,
Chicago Police Department Training Bull&gi lume XVI, Number 1 (1975)

Q
@‘c
N
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TM-IV-5
EXTERNAL SAFE EXAMINATION

1.0 INTRODUCTION

1.1 The forensic examination of a safe can play an important § cr| ral

investigation. This type of examination may have to be dogg,inhe field because
of the size and weight of a safe.
1.2 There are numerous factors to be considered when Rerforfffg a safe

examination.

1.2.1 Many safes are repaired aftgr %h examination must
be done prior to any safe repair. \
t

1.2.2 What appears to be anf@agtual s@fe burglary may prove to be staged.

1.3 Results of a safe examination may a tives in establishing a crime

pattern.
1.4 OTHER RELATE RO ES:
1.4.1 Safe Ty igation
4. I Examination
2.0 SAFETY NSXIONS

may present a missile hazard. This procedure does not purport to

all of the safety problems associated with its use. It is the responsibility
e user of this procedure to establish appropriate safety and health practices
and determine the applicability of regulatory limitations prior to use. Proper
caution must be exercised and the use of personal protective equipment must be
considered to avoid exposure to any potential hazards.

2.2 A burglarized safe may have some jagged pieces of metal.
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2.3 The examiner should consider using eye protection.
3.0 PREPARATION

3.1 NONE
4.0 INSTRUMENTATION

4.1 Stereomicroscope \
5.0 MINIMUM ANALYTICAL STANDARDS and CONTROL Q

5.1 NONE \%

6.0 PROCEDURE or ANALYSIS

6.1 The steps below do not have to be thgdorder listed; however, all
steps should be considered and/or addresged."Not&) photograph and/or sketch
any damage to the outside surface fe y and/or door. Measure the
diameter of any and all holes; trian location on the sketch of the safe.
Note, photograph and/or sketch any refe eWnark(s) that could have been
made during the compromy ote, photograph and/or sketch any
toolmarks on the exteri f the safe.

6.2 INTERPRETAT

6.2.1 findl determination should be made until both an internal
and @xt le ination has been completed, the following information
ined from these types of examinations.

6.2.1.1 The damage to the exterior surfaces of the safe was
fficient to allow unauthorized entry.

6.2.1.2 The damage to the exterior surfaces of the safe was
insufficient to allow unauthorized entry.

6.2.1.3 The lack of damage to the safe would indicate that the safe
was entered by normal means.

7.0 APPROPRIATE APPENDICES

Page 175 of 240

Technical Leader: Robert J. Shem, Forensic Scientist Il ALL PRINTED COPIES ARE UNCONTROLLED
Approved by: Firearm & Toolmark Supervisor



Alaska Scientific Crime Detection Laboratory

Firearm and Toolmark Procedure Manual

Issued: 9/25/2012 Version: FTM2012 R2
Effective: 9/25/2012 Status: Archived

7.1 Appendix 3 - Calibration Standards
7.2 Appendix 4 - Worksheets
8.0 REFERENCES

8.1 Robinson, Robert L., "Complete Course in Professional Locks
Chicago, lllinois: Nelson-Hall, 1983

8.2 Paholke, Arthur R., SAFE RECOGNITION, Associatio % and Tool
Mark Examiners 1970 Conference.
Par

8.3 Paholke, Arthur R., PHYSICAL SECURITY DEVIC and Part V,
Chicago Police Department Training Bulletin Vol XVI,Wumber 1 (1975)
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TM-IV-6
INTERNAL SAFE EXAMINATION

1.0 INTRODUCTION

1.1 The forensic examination of a safe can play an important § cr| ral

investigation. This type of examination may have to be dogg,inthe field because
of the size and weight of a safe.
1.2 There are numerous factors to be considered when Rerforfffg a safe

examination.

1.2.1 Many safes are repaired aftgr %h examination must
be done prior to any safe repair. \
t

1.2.2 What appears to be anf@agtual s@fe burglary may prove to be staged.

1.3 Results of a safe examination may a
pattern.

tives in establishing a crime

1.4 OTHER RELATERMPRO ES:
1.4.1 Safe Ty igation

| Examination

may present a missile hazard. This procedure does not purport to

all of the safety problems associated with its use. It is the responsibility
e user of this procedure to establish appropriate safety and health practices
and determine the applicability of regulatory limitations prior to use. Proper
caution must be exercised and the use of personal protective equipment must be
considered to avoid exposure to any potential hazards.

2.2 A burglarized safe may have some jagged pieces of metal.
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2.3 The examiner should consider using eye protection.

3.0 PREPARATION

3.1 NONE
4.0 INSTRUMENTATION

4.1 Stereomicroscope \
5.0 MINIMUM ANALYTICAL STANDARDS and CONTROL Q

5.1 NONE \%

6.0 PROCEDURE or ANALYSIS
6.1 The steps below do not have to be p@rf@rmed.in thgforder listed; however, all
steps should be considered and/or addresged.
6.1.1 Note, photograph and/ etchf\gny damage to the inside surfaces

of the safe body and/or doorx
6.1.2 Note, photogrdp Sdor sketch the position of the lock box, bolt

6.2.1.1 The damage to the interior surfaces of the safe was
sufficient to allow unauthorized entry.

6.2.1.2 The damage to the interior surfaces of the safe was
insufficient to allow unauthorized entry.

6.2.1.3 The lack of damage to the safe would indicate that the safe
was entered by normal means.
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7.0 APPROPRIATE APPENDICES
7.1 Appendix 3 - Calibration Standards

7.2 Appendix 4 - Worksheets

8.0 REFERENCES %
8.1 Robinson, Robert L., "Complete Course in Professional L ithi
Chicago, lllinois: Nelson-Hall, 1983
8.2 Paholke, Arthur R., SAFE RECOGNITION, Associ
Mark Examiners 1970 Conference.

n
jon of Eirearm and Tool

8.3 Paholke, Arthur R., PHYSICAL SECURIT S Rart IV and Part V,

Chicago Police Department Training Bu\\ ume N&mber 1 (1975)
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TM-V-1
POLISHING

1.0 INTRODUCTION

1.1 Many valuable items manufactured today have serial num
identification. These numbers are usually die stamped. Thi
compression of the metal or plastic in the area immedg
short distance below the penetration of the die. Serial
and/or obliterated in a variety of ways. The serial gumbe
removal/obliteration is not taken past the previouSly§genti
zone.

1.2 It is desirable to remove (polish) the gRpnding an@ filing scratches introduced
during obliteration. The Polishing pr@cedureycan ¥€ effective independently but is
us

ed compression

more often used in conjunction wit ' emical or heat restoration
procedures

1.3 OTHER RELATED RR
1.3.1 Chemi %
1.3.2 El%m
1.3. N:
. e

ERATIONS

2.0 SAFE'R( CON

is procedure involves hazardous operations and equipment. This
edUre does not purport to address all of the safety problems associated with
e. It is the responsibility of the user of this procedure to establish
appropriate safety and health practices and determine the applicability of
regulatory limitations prior to use. Proper caution must be exercised and the use
of personal protective equipment must be considered to avoid exposure to
hazardous conditions.
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2.2 The examiner should consider the use of eye protection, and work within a
fume hood or utilize a spot vent. The examiner may wish to consider wearing a
respirator and gloves.

3.0 PREPARATION

3.1 NONE Q

4.0 INSTRUMENTATION

4.1 NONE
5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS

5.1 NONE \
6.0 PROCEDURE or ANALYSIS %

6.1 Note and record any visible ch ctex olishing.

io
6.2 Polish the area of the obliteration u ither a:

S

6.3 Depending gn th&yext he obliteration, continue polishing until the
surface is mirqgr- oving all scratches. If the obliteration is severe it may
not be posSigle @gdesirable to remove all the scratches.

6.2.1 Dremel type t sanding/polishing disc.

6.2.2 Fine grit

6.4 | T1ON OF RESULTS:

6.4.1 Ir@ny characters become visible note these characters.

A2 If characters do not become visible, proceed to the appropriate
emical or heat restoration procedure.

7. OPRIATE APPENDICES
7.1 Appendix 4 - Worksheets

7.2 Appendix 5 - Serial Number Restoration
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8.0 REFERENCES

8.1 Treptow, Richard, S., Handbook of Methods for the Restoration of Obliterated
Serial Numbers, NASA, 1978.

8.2 Polk, Donald, E. and Giessen, Bill, C. "Metallurgical Aspects of gerial
Number Recovery", AFTE Journal Vol. 21, No. 2, p.174.
er

8.3 Bureau of Alcohol, Tobacco and Firearms Laboratory, Se
Restoration Handbook, 1999.
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TM-V-2

CHEMICAL RESTORATION

NOTE: See Appendix 6 for serial number restoration on fireaer\

1.0 INTRODUCTION

1.1 Many valuable items manufactured today have seri WOI’
identification. These numbers are usually die staffiged. TRis pr@Cess produces a
compression of the metal or plastic in the area i jatelyRsurrounding and a
short distance below the penetration of the bers are removed
and/or obliterated in a variety of ways. Th@ se ber may be restored if the

removal/obliteration is not taken past the pRgvio mentioned compression
zone.

erial

gigcedure o@&ometimes referred to as the chemical

@storation of serial numbers in metal. The die
orking" metal. A side effect of cold working
is the decrease of t to resist chemical attack. Therefore the
utilization of chemic il affect the compressed area of the obliterated
number faste reater degree than the non-cold worked area
surroundingyit. Ngis p dure, in conjunction with the polishing procedure, is an
effectivgway lreStere an obliterated serial number in metal.

1.2 The chemical restoratio
etching procedure is suitaldl
stamping process is a

\/

1.30THE ELATED PROCEDURES:
3 olishing
.3.2 Electro-Chemical

1.3.3 Magnetic

1.3.4 Heat

2.0 SAFETY CONSIDERATIONS
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2.1 This procedure involves hazardous materials, operations and equipment.
This procedure does not purport to address all of the safety problems associated
with its use. It is the responsibility of the user of this procedure to establish
appropriate safety and health practices and determine the applicability
regulatory limitations prior to use. Proper caution must be exercised and th
of personal protective equipment must be considered to avoid exp to

iQr to

2.2 NFPA Codes

hazardous conditions. Consult the appropriate MSDS for each%ica
use

y

HEALTH | FLAMMABILITY | REACTIVITY | CONTACT
HAZARD HAZARD HAZARD HAZARD
Cupric Chloride 3 0
Hydrochloric Acid 3 0
Ethyl Alcohol 0 0
Nitric Acid a 0 OXY
Ferric Chloride 2 0
Sodium Hydroxide 3 1

2.3 Chemical Warnings

2.3.1 WARNI%
Hydrochloric Acid is toxic and can pose a SEVERE
HE Z .
) ING! Nitric Acid is toxic and can pose a SEVERE HEALTH
A D.

ARNING! Nitric Acid is a strong solvent possessing oxidizing

HAZARD.

2.3.2

*;

>

é o|ojo|w|o|o

oxic and can pose a SEVERE HEALTH

roperties that can pose a SEVERE HEALTH HAZARD.

2.3.5 WARNING! Sodium Hydroxide is toxic and can pose a SEVERE
HEALTH HAZARD

2.3.6 WARNING! Ethyl Alcohol is highly flammable and can pose a
SEVERE SAFETY HAZARD
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2.4 The examiner should consider the use of eye protection, and work within a
fume hood or utilize a spot vent. The examiner may wish to consider wearing a
respirator and gloves.

3.0 PREPARATION

3.1 NOTE: ALWAYS ADD ACID TO WATER. NEVER ADD WATE ACI

3.2 Fry's Reagent Q
3.2.1 90 grams Cupric Chloride (CuCl,)
3.2.2 120 mL Hydrochloric Acid (HCI)
3.2.3 100 mL distilled water (H0) \
3.3 Turner's Reagent %

3.3.1 2.5 grams Cupric Chlorgde (Cu@l,)

3.3.2 40 mL Hydrochloric Acm

3.3.3 25 mL Ethyl A

3.3.4 30 mL disglle 20)
3.4 Davis ReagQ

3.4.5 Q@@ms ric Chloride (CuCly)

drochloric Acid (HCI)

3.5.1 25 mL Nitric Acid (HNO3)
3.5.2 75 mL distilled water (H-0)
3.6 Acidic Ferric Chloride

3.6.1 25 grams Ferric Chloride (FeCls)
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3.6.2 25 mL Hydrochloric Acid (HCI)
3.6.3 100 mL distilled water (H20)

3.7 Ferric Chloride

3.7.1 25 grams Ferric Chloride (FeCls) \%

3.7.2 100 mL distilled water (H20)

3.8 10% Sodium Hydroxide
3.8.1 10 grams Sodium Hydroxide (NaOH) \

3.8.2 100 mL distilled water (H20)
4.0 INSTRUMENTATION %
5.0 MINIMUM ANALYTICAL STANDARDS and @ONTRELS
5.1 NONE \
6.0 PROCEDURE or ANALYSIS

6.1 Initial inspection ofghe se ber area for coatings, trace material or any
character remnants@s as pa8sibly determining the method of obliteration

6.2 Utilize the,"PalishiRg Pro€edure” if necessary.

6.3 Determi Nria umber medium's physical properties, i.e. magnetic or

opriate chemical reagent
Magnetic Media
6.4.1.1 Fry's Reagent
6.4.1.2 Turner's Reagent
6.4.1.3 Davis Reagent

6.4.1.4 25% Nitric Acid
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6.4.2 Non-Magnetic Media
6.4.2.1 Ferric Chloride

6.4.2.2 Acidic Ferric Chloride

6.4.2.3 25% Nitric Acid Q

6.4.2.4 10% Sodium Hydroxide

6.4.2.5 Diluted Fry's Reagent
6.5 Apply the chemical solution to the area of obliteratiof utiliz otton tip
applicators or swabs that have been moistened he chemi€al solution.

t
6.6 INTERPRETATION OF RESULTS: vx

6.6.1 If any characters become visigle note thiese characters

7.0 APPROPRIATE APPENDICES
7.1 Appendix 4 - Worksheet

toration

8.0 REFERENCES

8.1 Treptow, R dbook of Methods for the Restoration of Obliterated

978.

Serial Num@gerShNA
8.2 PolkyDq and Giessen, Bill, C. "Metallurgical Aspects of Serial
Nunfiber R&govery”, AFTE Journal Vol. 21, No. 2, p.174.
eaudf Alcohol, Tobacco and Firearms Laboratory, Serial Number
ra

Handbook, 1999.
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TM-V-3
HEAT

1.0 INTRODUCTION

1.1 Many valuable items manufactured today have serial numbers
identification. These numbers are usually die stamped. This pr@gegss p
compression of the metal or plastic in the area immediately s di

short distance below the penetration of the die. Serial nu %
and/or obliterated in a variety of ways. The serial num

removal/obliteration is not taken past the previously meftione pression
zone.
1.2 The Heat procedure is suitable for rest of seigb n@mbers in plastic.

The die stamping or embossing process
effect of cold working is the decrease of th
Therefore the utilization of this proc
obliterated number faster and to a grea
surrounding it. This procedygemig conjun
effective way to restore a

af dworking" plastic. A side
item'sgability to resist heat.

re wiljaffect the compressed area of the
e than the non cold-worked area
n with the polishing procedure, is an

1.3 OTHER RELAT

2.0 IDERATIONS

his procedure involves hazardous materials, operations and equipment.
procedure does not purport to address all of the safety problems associated
with its use. It is the responsibility of the user of this procedure to establish
appropriate safety and health practices and determine the applicability of
regulatory limitations prior to use. Proper caution must be exercised and the use
of personal protective equipment must be considered to avoid exposure to
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hazardous conditions. Consult the appropriate MSDS for each chemical prior to
use

2.2 The examiner should consider the use of eye protection, and work wj
fume hood or utilize a spot vent. The examiner may wish to consider w

respirator and gloves.
3.0 PREPARATION Q

3.1 NONE

4.0 INSTRUMENTATION %
4.1 NONE

5.0 MINIMUM ANALYTICAL STANDARDS a %
5.1 NONE

6.0 PROCEDURE or ANALYSIS

6.1 Apply heat to the area Qig@Biljieration gtilizing a high intensity lamp.

to liquefy.
6.3 INTERPRE®ATI

7.0 APPRQ, ARRENDICES

7.1 Bppendix ® - Worksheets
ix 6 - Serial Number Restoration
NCES

8.1 Treptow, Richard, S., Handbook of Methods for the Restoration of Obliterated
Serial Numbers, NASA, 1978.
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8.2 Polk, Donald, E. and Giessen, Bill, C. "Metallurgical Aspects of Serial
Number Recovery", AFTE Journal Vol. 21, No. 2, p.174.

8.3 Bureau of Alcohol, Tobacco and Firearms Laboratory, Serial Numbe
Restoration Handbook, 1999.
nal ,

8.4 Roberts, Van, "Restoration of Serial Numbers in Plastic", AFTE
13, No. 4, p. 40.
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TM-V-4
MAGNETIC

1.0 INTRODUCTION

1.1 Many valuable items manufactured today have serial numbers
identification. These numbers are usually die stamped. This pr@egss p
compression of the metal or plastic in the area immediately s di

short distance below the penetration of the die. Serial nu %
and/or obliterated in a variety of ways. The serial num

removal/obliteration is not taken past the previously meftione pression
zone.
1.2 The Magnaflux® technique is used by lurgis tect surface or

subsurface flaws in iron or steel. Magnet
specimen, outline the obliterated characte
effect of cold working is the increas thatWem's magnetism. Therefore, the
utilization of this method will affect the pragsed area of the obliterated
number rather than the non g orked @Fea surrounding it. This procedure, in

parti applied to a magnetized
in a su@cessful restoration. A side

nondestructive, an d without hindering other restoration methods.

1.3 OTHER

.3.4 Chemical
CONSIDERATIONS

2.1 This procedure involves hazardous materials, operations and equipment.
This procedure does not purport to address all of the safety problems associated
with its use. It is the responsibility of the user of this procedure to establish
appropriate safety and health practices and determine the applicability of
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regulatory limitations prior to use. Proper caution must be exercised and the use
of personal protective equipment must be considered to avoid exposure to
hazardous conditions. Consult the appropriate MSDS for each chemical prior to
use.

2.2 NFPA Codes N

HEALTH | FLAMMABILITY | REACTIVITY | CONTACT y

HAZARD HAZARD HAZARD HAZARD
9CM Prepared Bath 1 4 0
7HF Prepared Bath 1 4 0
14AM Prepared Bath 1 4 0
SKC-S 1 3 0 OXY

Cleaner/Remover

y v

2.3 Chemical Warnings
2.3.1 WARNING! 9Cm Prepaged Batl is highly flammable and can pose a
SEVERE SAFETY HAZARN

2.3.2 WARNING! 7 epared is highly flammable and can pose a
SEVERE SAFETY

2.3.3 WARN A i

2.34 KC-S Cleaner Remover is highly flammable and can
pose RE SAFETY HAZARD

ineRshould consider the use of eye protection, and work within a
fum@ hood oMgtilize a spot vent. The examiner may wish to consider wearing a
or gloves.

UV light source is being used, the examiner must protect against
xp@sure to the eyes and minimize exposure to the skin.

3.0MREPARATION
3.1 NONE

4.0 INSTRUMENTATION
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4.1 UV light source (if 14AM Prepared Bath is being used).
4.2 Yoke magnets

4.3 Y-7 AC/DC Yoke electromagnet

5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS ())
5.1 NONE Q

6.0 PROCEDURE or ANALYSIS

6.1 Ascertain whether the specimen is suitable for testi
placing a magnet on the area of obliteration. The @gecim
magnetized.

with naflux® by
is Stiitable if it can be

6.2 Clean the area of obliteration with th
this onto the surface and wiping. Allow thi

C afer/Remover by spraying
o dry hgfore proceeding.

6.3 Apply Prepared Bath to the are bliteRgtion with a disposable pipet.

o

6.4 Place the magnet behi area of @bliteration, with the poles on either side
% adjusted to reveal more or different areas of

of the area. This placem
the obliteration.

6.5 If 14AM (Fluores@entiNRregared Bath is being used, observe the characters
under a blackgi

6.6 INTER ION OF RESULTS:
.oM&Notetany characters that become visible prior to proceeding with
each Stgp.
W92 If any characters do not become visible, proceed to the appropriate
emical restoration procedure
7. OPRIATE APPENDICES

7.1 Appendix 4 - Worksheets

7.2 Appendix 6 - Serial Number Restoration

Page 193 of 240

Technical Leader: Robert J. Shem, Forensic Scientist Il ALL PRINTED COPIES ARE UNCONTROLLED
Approved by: Firearm & Toolmark Supervisor



Alaska Scientific Crime Detection Laboratory

Firearm and Toolmark Procedure Manual
Issued: 9/25/2012 Version: FTM2012 R2
Effective: 9/25/2012 Status: Archived

8.0 REFERENCES

8.1 Treptow, Richard, S., Handbook of Methods for the Restoration of Obliterated
Serial Numbers, NASA, 1978.

8.2 Polk, Donald, E. and Giessen, Bill, C. "Metallurgical Aspects of gerial
Number Recovery", AFTE Journal Vol. 21, No. 2, p. 1 74.

8.3 Bureau of Alcohol, Tobacco and Firearms Laboratory, Se er
Restoration Handbook, 1999.

8.4 O'Reilly, W.E. Magnetic Restoration of Serial Number. AF urnal 7: 26-
27.

8.5 Schaefer, Jeffrey. Serial Number Restorgtign ObS&cvati@ns. AFTE Journal
19(3): 276-278.

8.6 Turley, Dennis M. Restoration of StamjMar n Steel Components by
Etching and Magnetic Techniques. 32(3% 640-649.
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TM-V-5
ELECTROCHEMICAL

1.0 INTRODUCTION

1.1 Many valuable items manufactured today have serial num
identification. These numbers are usually die stamped. Thi
compression of the metal or plastic in the area immedg
short distance below the penetration of the die. Serial
and/or obliterated in a variety of ways. The serial gumbe
removal/obliteration is not taken past the previouSlySgenti
zone.

ed compression

1.2 The electrochemical technique using standa¥d chemical etchants is an
enhanced form of chemical restorati@n, in Wlich application of a voltage
potential assists the oxidation of theé!spgcimeR, The die stamping process is a

lack. Therefore, the utilization of this method will
C dbliterated number faster and to a greater
rkeg

1.3.4 Chemical

2.08AFETY CONSIDERATIONS

2.1 This procedure involves hazardous materials, operations and equipment.
This procedure does not purport to address all of the safety problems associated
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with its use. It is the responsibility of the user of this procedure to establish
appropriate safety and health practices and determine the applicability of
regulatory limitations prior to use. Proper caution must be exercised and the use
of personal protective equipment must be considered to avoid exposur
hazardous conditions. Consult the appropriate MSDS for each chemical prj

use.
2.2 The examiner should consider the use of eye protection, a wi a
fume hood or utilize a spot vent. The examiner may wish earing a
respirator and gloves.

3.0 PREPARATION
3.1 NONE \

4.0 INSTRUMENTATION %
4.1 Power source \
5.0 MINIMUM ANALYTICAL STANDARDW TROLS
5.1 NONE
6.0 PROCEDURE or ANALY¥SIS
nt

6.1 Attach the speci positive terminal of the power supply via an

alligator clip.
6.2 Thogoughssoak the cotton tip of an applicator with the appropriate chemical
tt

enc this to the negative terminal of the power supply via an
alligator clipfgeing certain to do so on a moistened area at the base of the cotton

on the power supply and adjust the voltage to 6V.

ipe the area of obliteration, being careful to not touch the surface of the
specimen with the alligator clip.

6.5 INTERPRETATION OF RESULTS:
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6.5.1 Note any characters that become visible prior to proceeding with
each step, as well as during the wiping process

7.0 APPROPRIATE APPENDICES
7.1 Appendix 4 - Worksheets %
7.2 Appendix 6 - Serial Number Restoration \

8.0 REFERENCES

8.1 Treptow, Richard, S., Handbook of Methods for theRRestofation of Obliterated
Serial Numbers, NASA, 1978.
| As

8.2 Polk, Donald, E. and Giessen, Bill, C. "Metalltr
, p.17

cts of Serial
Number Recovery”, AFTE Journal Vol. 24,

8.3 Bureau of Alcohol, Tobacco and Fireafns Lab
Restoration Handbook, 1999.

tory, Serial Number

8.4 Turley, Dennis M. Restoration of Sta ks on Steel Components by
JFS 32(3): 640-649.

8.5 Deats, Marcellus. Restoration Information. AFTE Journal 12

(3): 82-83.

8.6 Matthews g J Sigwald. arms Identification. Volume |, pp. 77-80. Charles
C. ThomaseSpMmgfie linois. 1962.

8.7 Mill rrent Assist for Die Stamp Impression Restoration, AFTE
Jougnal 4( 8.
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APPENDIX 1

RANGE OF CONCLUSIONS

1.0 Firearms
1.1 Identification Q

1.1.1 The fired evidence in question was fired rearm.

it u
1.1.2 The fired evidence in question was fired fr % firearm,
firearm not received.
1.2 Elimination \
1.2.1 The fired evidence in questio %ired with the suspect firearm.
on

1.2.2 The fired evidence in i s not fired from the same firearm,
firearm not received.

ges that an elimination of a firearm by other
ossible but that such elimination is an

iner arrives at an opinion where he/she eliminates a
ny reason, the examiner must substantiate the reasons
suppofng his/her opinion and incorporate them into his/her work notes.

InC sive

1.3.1 The fired evidence in question cannot be identified or eliminated as
having been fired with the suspect firearm.

1.3.2 The fired evidence in question cannot be identified or eliminated as
having been fired with the same firearm, firearm not submitted.

1.3.3 Inconclusive categories
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1.3.3.1 Inconclusive A: Some agreement of individual
characteristics and all discernible class characteristics, but
insufficient for an identification.

1.3.3.2 Inconclusive B: Agreement of all discernible class
characteristics without agreement or disagreement of findividdal
characteristics due to an absence, insufficiency, orla
reproducibility.

1.3.3.3 Inconclusive C: Agreement of alldig€erRab
characteristics and disagreement of indiviglual chiaragteristics, but
insufficient for an elimination.

1.4 Unsuitable

1.4.1 The fired evidence in questidg Is ita¥le for comparison
purposes.
1.5 Unidentifiable

1.5.1 The evidence | tion cawhot be identified as being fired

evidence.
2.0 Toolmarks %
2.1 Identificati
2.1. olmark evidence in question was made with the suspect tool.
%o mark evidence in question was made with the same tool,
tool received.
et

on

.2.1 The toolmark evidence in question was not made with the suspect
tool.

2.2.2 The toolmark evidence in question was not made with the same tool,
tool received.
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2.2.3 The discipline recognizes that an elimination of a toolmark by other
than class characteristics is possible but that such an elimination is an
exceptional situation.

2.3 Inconclusive

2.3.1 The toolmark evidence in question cannot be identified limin
as having been made with the suspect tool.

2.3.2 The toolmark evidence in question cannot b

as having been made with the same tool, tool ub .
2.3.3 Inconclusive categories
2.3.3.1 Inconclusive A: Some emeMyof individual

characteristics and all disc le S racteristics, but
insufficient for an identificati

2.3.3.2 Inconclusive reemignt of all discernible class
characteristics without agr or disagreement of individual
characteristic an ab&ence, insufficiency, or lack of

: Agreement of all discernable class
disagreement of individual characteristics, but
n elimination.

Beliminated

A The @®olmark evidence in question is not suitable for comparison
purpo
ni ifiable

2.5.1 The evidence in question cannot be identified as being a toolmark.
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APPENDIX 2

CRITICAL REAGENTS

Laboratory’s Quality Assurance Manual. The following che
defined as CRITICAL REAGENTS within the Firearm an
e GRIESS RDII-1

¢ RHODIZONATE RDII-4
e DITHIOOXAMIDE RDII-5
These reagents:
. are prepared fresh when neededior cas@workK by the examining scientist,
. are tested with positive and negati onthals,
the results are recorded g@.the case sfeet, and

any leftover chemical discarded.

BN

and Toolmark Sectionq
on Range Determin& proved suppliers of critical reagents.

ing a control cloth swatch containing known gun smoke (soot) and
ed gunpowder on one of the sensitized blanks being used.

anal

brownish/red (Griess) or orange (Modified Griess) color should appear on
sensitized blank. This color shift indicates that the sensitized blank is
sensitive to the presences of nitrites.

3.0 Sodium Rhodizonate

3.1 Primary Analytical Standards & Controls for Sodium Rhodizonate
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3.1.1 The Analytical Standards & Controls for Sodium Rhodizonate
procedures consists of first analyzing a control cloth swatch containing
known gun smoke (soot) and partially burned gunpowder on one of the
sensitized blanks being used.

3.1.2 By performing the Sodium Rhodizonate procedure on tliis control
sample the examiner can determine if in fact the Sodium_RhddiZ@pate
solution is reacting.

3.2 Alternative Analytical Standards & Controls for Sodiu

3.2.1 An alternative set of Analytical Standards ontr r Sodium

wabs or a small piece

Rhodizonate procedures consists of utilizi otto

of filter paper dampened with a 5% HydroChlORg aci@ysolution.

3.2.2 One of the treated swabs OK is¥Ubbed against a piece of
r

known lead.

3.2.3 This control sample is themyprocagsed with the Sodium Rhodizonate

test to insure that the test is reacti erly.
3.3 Dithiooxamide
3.3.1 Analyti ar Controls for the Dithiooxamide (DTO)

S 1 Analytical Standards & Controls for the Dithiooxamide
rocedure consists of testing a piece of known copper. A
piece filter paper dampened with a aqueous solution of Ammonium
ydroxide (25%) is applied to a known source of copper.
3.3.1.2 By performing the DTO procedure on this test mark the
examiner can determine if in fact the DTO test is reacting.

3.3.2 Alternative Analytical Standards & Controls for the Dithiooxamide
(DTO)
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3.3.2.1 An alternative set of Analytical Standards & Controls for the
DTO procedure consists of utilizing cotton swabs dampened with
the ammonia solution.

3.3.2.2 One of the treated swabs is rubbed against a piec€ of
known copper. This swab is then processed with the RO test to
insure that the test is reacting properly.

that no unknown property about the tested item is
reaction.
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APPENDIX 3

CALIBRATION STANDARDS and INSTRUMENTATION MAINTENANCE

1.0COMPARISON MICROSCOPES

The State of Alaska Scientific Crime Detection Laboratory utilize
Firearms Comparison Microscopes, installed March 1, 2010 g#@
These microscopes replaced a Reichert Comparison ScoRe, seriq .
Operations Manual and validation certification for the LeedSymicragg@pes are

maintained on the laboratory’s computer network an@in the [aboratory’s LIMS.

1.1 AS NEEDED:

2.1.1 The comparison microsgope be ®sf€aned and serviced by a
factory certified technician. \

1.2 USAGE:

stag tt and observing the agreement between these items.
.3 pagormance check of the comparison microscope will be
o} entdd in the case file.
1.2.

Se of the stage micrometer for critical measurements of evidence
e preceded by verification with a NIST Micrometer Calibrator. This

‘ %erification will be documented on the firearm worksheet.

2. OMICROSCOPE
e

Firearm & Toolmark unit of the laboratory utilizes Leica™ stereomicroscopes,
models MZ6 and Wild M3Z.
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2.1 AS NEEDED:

2.1.1 The stereomicroscopes will be cleaned and serviced by a f
certified technician if needed.

2.2 USAGE:
2.2.1 Each stereomicroscope will be checked prior r that it
is functioning properly.

2.2.2 This check will be performed by observing af ite der the

microscope and utilizing past experience i termiging if the instrument
appears to be giving a true and accu repreSgn n of the evidence.

3.0 BALANCE \
3.1 ANNUALLY:

3.1.1 The balance/s@g
by an accredit
the laborato

be cleaned, calibrated, and certified annually
dor. Documentation of this action is kept with
rance records.

4.0 TRIGGER PUL CES (ARSENAL or POSTAL WEIGHTS)

4.1. rformance checks of the three trigger pull weights (0.5 Ib, 1 Ib,
Ibs) will be conducted when purchased and annually thereafter.
ach weight must not exceed £2.0 grams when performance checked, or
the weight will not be used. The performance checks will be conducted
utilizing an externally calibrated in-house balance.

Documentation of performance checks of the trigger pull weights will be
made and the records maintained in the Quality Assurance files.
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Conversions:

e 0.5Ib. =226.80 grams
e 1.0lb.=453.59 grams
e 1.5Ibs. =680.39 grams
e 2.0lbs.=907.18 grams

4.1.2 The "hook device” will be checked when manufa rp sed
to ensure a weight within £2.0 grams of the marke [

nted fbecause weights
t exceeding

4.1.3 This inspection does not need to be docu
or "hook devices” that have an error from the marfked wei
+2.0 grams will not be placed into service.

4.2 USAGE:
4.2.1 The arsenal weights and "hool devicewill be inspected before each
use to insure that the weightgtare nofgdamaged. This inspection does not
need to be documented unleSs eting is noted.

5.0 MICROMETER/CALIPER
5.1 USAGE:

5.2.1 The micam8atgr/caliper will be checked prior to use to insure that it is
functiogi operly U8ing a NIST-certified gauge block. The Certificate of
Accyracyill aintained on the laboratory’s network and in the LIMS.
ill be documented on the appropriate laboratory worksheet
being measured. The gauge block will be replaced every two

year
6.0
USAGE:
6.1.1 Because the overall and barrel lengths of rifles or shotguns are
factors in the legal ownership of a firearm, an accurate measurement of
both is necessary, particularly when either measurement appears to be
very close to the legal minimums.
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6.1.2 NIST-traceable rulers will be utilized. The Certificates of Calibration
for the NIST-traceable rulers will be maintained in the LIMS and on the
laboratory’s computer network. The rulers will be replaced every two
years.

6.1.3 The overall and barrel lengths, when it is necessary to fecord them
will be documented to the nearest tenth of an inch on th rofiiate

Firearm Worksheet.

7.0 FUME HOOD
7.1 ANNUALLY:

7.1.1 The fume hood will be serviced and €efgfied ually by a reputable
outside agency. These preventative enan ns will be
documented and that documentati@n k e laboratory Quality

Assurance records.

8.0 INFRARED CAMERAS

The State of Alaska Scignti@Cri etection Laboratory utilizes a Sony NightShot
digital camera. Thi mega is WMlized primarily for documentation photography and

for visualizing guri§kot r8sidllie. The Operations Manual for this camera is kept in the
Firearm/ToolmaNg laberatory and duplicate copies are kept in the Latent Print

laborator n the camera is also kept on the laboratory computer
network:

I\ oRirolled

uments\Section Shares\Firearms_Share\Infrared Camera

R camera, Canon EOS 5D Mark Il digital SLR, is being validated for use
irearm unit of the laboratory.
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APPENDIX 4

WORKSHEETS

1.0 PURPOSE: Q

1.1 documenting the work done
1.2 guiding the examination
1.3 serving as an archive for future reference
2.0 ACCREDITATION STANDARDS (ISO 17025 Secti .13.24Technical Records)
mandate that:
e All original observations, data, and calibra@ions recdids be retained,
e the name of the examiner is includeghon théyworfheet,
e the documentation is sufficient for ahother qualified examiner to evaluate what
was done and interpret the data

Sasurement are identified,
te [@rt and end dates of testing,

er

e factors affecting uncertain
e examination records i
e the unique Laborat

e all examinati re considered complete prior to any technical or

administrati
e any verificati afgdone by a qualified and competency tested Firearms
thi§verification recorded in the LIMS.

3.0 FIREA WO HEETS:

irearm worksheet may take on many forms but should minimally contain
tigfollowing information:

3.1.1 Laboratory Case Number
3.1.2 Caliber/Gauge

3.1.3 Make
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3.1.4 Model

3.1.5 Serial number

3.1.6 Firing mechanics

3.1.7 Type of action \%

3.1.8 Safeties

3.1.9 Operating condition

3.1.10 Trigger pull %
3.1.11 Rifling characteristics \

3.1.12 Barrel length %

3.1.13 Overall length

3.1.14 Documentation of tesw ced using the firearm
3.1.15 Other inform examifer might find useful

4.0 FIRED BULLET WORK

ET:

take on many forms but the examiner should
the following information:

tory Case Number
aliber

let Weight

4.1.4 Bullet Morphology

4.1.5 Bullet Rifling Characteristics
4.1.6 Physical Condition of the bullet

4.1.7 Other information the examiner might find useful
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5.1 A discharged cartridge case worksheet may take on many forms.

5.1.1 The examiner should minimally consider containing th lowing

information:

5.1.1.6 Type of breac e ing
5.1.1.7 Detailinggany extrang@ts marking

5.1.1.80

5.1.1.4 Morphology of the car %
5.1.1.5 Type of firing pin impPgession
m

5.1.1.1 Laboratory Case Number Q
5.1.1.2 Cartridge Case Caliber/Designati %
5.1.1.3 Head Stamp Information

alion the examiner might find useful
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APPENDIX 5
REPORTS and CASE FILES

All results should be entered into the approved laboratory computer forma report

generation. The report that is issued represents a summary of the analytical findi d
should include:
. Name of submitting agency

Submitting agency case number

Date of report Q
Crime Laboratory case number
Name of submitting officer or contributor
Brief description of items analyzed
Results or conclusions
Name of the Forensic Scientist performing analysi
Name of person performing review of f} g
and/

—IemMmMoUO®»

The final report will clearly convey to the offic prosecutor exactly what was

analyzed.
REASONS for INCONCLUSIVE RESULTS wi onveyed on the worksheet and in
the report.
Reports should be thoroughi§’chec the forensic scientist after they are generated
and before sending for reW Il repOrts issued by examiners at the Scientific Crime
Detection Laboratory sujglted to a technical and an administrative review by

another forensic sci
be performed by '@, s
Toolmark disc

to issuing the report. The technical review portion must
tist that has been competency-tested in the Firearm and

A technic uses on the analyst’'s bench notes and the chain-of-custody

C urpose of a technical review is to ensure that the conclusions of the
and reasonable and based on sound scientific examinations and
e technical reviewer should agree with the conclusions as based on the
ormed, and should be comfortable testifying to the results if the analyst
hafpens to be unavailable for court.

The main purpose of the administrative review is to check for proper transcription of
identification numbers, adherence to laboratory policies, proper spelling and grammatr,
clarity of the report, appropriateness to the agency’s request, and distribution of the
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report to the proper agency or agencies. This last responsibility may be delegated to
administrative personnel.

Note: The signature of the reviewer on the final report indicates that the revie as
performed both an administrative and technical review.
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APPENDIX 6

SERIAL NUMBER RESTORATION

The Bureau of Alcohol, Tobacco and Firearms have provided the followin orm%
It details the method that they and several other laboratories are utiliziggato cat@gori

their serial number restoration analysis.
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Section Two Serial Number Removal Definitions and Codes

b

Guide
To Illegal Firearms
Trafficking Investigations

EI Section 2 |

Serial Number Removal
Definitions and Codes

ATF National Tracing Cenier Guide To Hlegal Firearms Trafficking Investigations
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Serial Number Removal Definitions and Codes

Drilled/Cutting Device - DRI
The serial number is drilled out by using various types and sizes of drill bits or milling cutters. Indivi
drill impressions may be classified (round base or iangle base). Additionally, individual marks on
firearms or comparative test samples conducted with the suspect drill bit may be positively identified through
comparative analysis and tool mark identification (casting). .

Engraved/Electric Scribe - ELS 4
An electric scribe or power assisted pointed engraving tool is used to obliterate or disfigure the stamped or
engraved depression of the serial number and the surrounding by making several passes over the area or
pressing the scriber into each element of the serial number until it is unreadable.

Ground/Abrasive Grinding Device/Coarse Surface - GRC
The stamped or engraved depression of the serial number and surrounding area is ground or sanded to a
common plane and the resulting relieved surface area is characteristically coarse. This type of mark is
consistent in alterations produced with the edge of a course abrasive wheel applied in an angular or bias
position which produces an easily discemed “Cross-grain” or “Angular® grinding signature,

Ground/Abrasive Grinding Device/Smooth Surface - GRS
The stamped or engraved depression of the serial number and surrounding area is ground or sanded to a
cammmpllnem:lu\emltingmhcwdmfmmisdlwmmlysm.mstypc of mark is
consistent in alterations produced with the edge of a fine abrasive wheel applied in the same plane of the
wheel's rotation which produces an “[n-line” grinding signature,

Ground/Abrasive Grinding Device/Concave Surface - GRV ’
The area containing the serial number is ground concave. This type of obliteration mark is consistent
alterations produced with a bench grinder or hand-held motorized grinding tool, The characteristic concave
relief is achieved using an abrasive wheel or rotary file cutting in the same plane of the wheel's rotation
which produces an "In-line" grinding signature.

Peened/Compression Device/Hammer - PND
A series of manually applied impact depressions (pecning marks) administered repetitively with a hammer
or similar tool over and around the serial number to render it unreadable,

Punched/Compression Device/Punch - PUN
A series of manually applied impact depressions (punch marks or holes) administered at random or in a
pattem over and around the serial number to render it unreadable, Individual punch marks may be classified
by style of tip. Additionally, similar marks on other fireanms or comparative test samples conducted with the
suspect punch may be positively identified through comparative analysis and tool mark identification
(casting),

Scratched/Broad Tipped Hand Tool - SCB
A broad tipped hand tool such as a chisel or standard blade screwdriver is used to repeatedly scratch the

stamped or engraved depression of the serial number and the surrounding area until the number is
unreadable.

ze-19 | Scratched/Pointed Hand Tool - SCN

A pointed hand tool similar to an awl or scribe is used 1o repeatedly scratch the stamped or engr.w.
depression of the serial number and the surrounding area until the number is unreadable.

0 0 E DR B

[

=

ATF National Tracing Center

Guide To Ilegal Firearms Trafficking Investigations
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Serial Number Removal Definitions and Codes

Drilled/Cutting Device - DRI

The serial number is drilled out by using various types and sizes of drill bits and milling bits.

The resulting individual drill impressions may be classified (circular base or triangular base).
Additionally, similar individual impressions on other firearms or on comparative test samples
conducted with the suspect drill bit may be positively identified through comparative analysis
and tool mark identification (casting).

Detail Of Altered Area
Exhibiting DRI Characteristics

Serial Number Obliterated

With a Drill Bit Resulting in a
Defaced Area Exhibiting a
“Circular Base Depression® Signature

End Mills & Drill Bits
Various types and sizes of cutting
devices used lo drill out
the characters of the serial iumber,

Alternate DRI Signature
The drilled impression may also exhibit
an angular cut which is classified

as a "Triangle Base Depression” Signature.

Hand-held Motorized Drill or Drill Press
Each character ol the serial number may be
drilled out individually and the resulting impression
exhibils a “Drilled or Milled Depression™ Signature
which may be further classified according to base shape.

Cutting Devices used in Serial Number Removal that produce the DRI characteristics

ATF National Tracing Center

Guide To Hlegal Firearms Trafficking Investigations

[I Paée -11 ,!
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Serial Number Removal Definitions and Codes

Engraved/Electric Scribe - ELS

A power-assisted pointed engraving tool is used to obliterate or disfigure the stamped or engraved
depression of the serial number and the surrounding by making several passes over the area or p
4

the scriber into each element of the serial number until the it is unreadable,

|

METRO BERETTA sasposm w1, AL & BHOAT \
o mma

Detail Of Altered Area
Exhibiting ELS Characteristics

Serial Number Is Obliterated
by Making Multiple Passes with
an Electric Scribe or Engraver
Resulting in a Defaced Area Exhibiting a
"Concentrated-iImpact" Etched Signature

Power-Assisted Electric Scribe or Engraver
As the scriber is applied to serial number and
surrounding area it produces a stippled appearance

which is common in the ELS characieristics.

Alternate ELS Signature ~—
‘ Inserting the power assisted scriber inlo each elerment
of the serial number produces individually defaced characters
and renders the enlire serial number unreadable.

Engraving Devices used in Serial Number Removal that produce the ELS characteristics
ATF National Tracing Center Guide To Illegal Firearms Trallicking Investigations
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Serial Number Removal Definitions and Codes

Ground/Abrasive Grinding Device/Coarse - GRC

. The stamped or engraved depression of the serial number and surrounding area is ground or sanded

to a common plane and the resulting relieved surface area is characteristically coarse. This type of mark
is consistent in alterations produced with the edge of a course abrasive wheel applied in an angular or
bias position which produces an easily discerned "'Cross-grain" or "Angular" grinding signature.

Detail Of Altered Area
Exhibiting GRC Characteristics
with a Coarse Altered Surface and
a "Cross-grain” Grinding Signature

Version: FTM2012 R2
Status: Archived

4

Serial Number Removed
with Spherical Carbide Burr Resulting a

well Defined Depression with a Coarse Surface
Exhibiting a "Cross-grain" Grinding Signature

Shank Mounted Rotary Cutters,

Carbide Burrs and Grinding Wheels
Small diameter cutters and burrs

are more easlly controlled and may be

concentrated in restricted areas
such as the serial number inserts
Hand-held on polymer frames.
‘ Motorized Grinding Wheel Bench Grinder and
Angular or bias edge grinding Hand Drill with Grinding Wheel
produces the “Cross-gran Larger Diameter abrasive wheels are generally
. grinding signature. used o address flat surfaces and larger areas.

Abrasive Grinding Devices used in Serial Number Removal that produce the GRC characleristics

ATF National Tracing Center

Guide To Illegal Firearms Trafficking Investigations
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Serial Number Removal Definitions and Codes
Ground/Abrasive Grinding Device/Smooth - GRS

The stamped or engraved depression of the serial number and surrounding area is ground or sand
to a common plane and the resulting relieved surface area is characteristically smooth. This type of
mark is consistent in alterations produced with the edge of a fine abrasive wheel applied in the same
plane of the wheel's rotation which produces an "In-line" grinding signature.

Detail Of Altered Area p
Exhibiting GRS Characteristics

Serial Number Removed

With a Fine Grit Grinding Wheel
Resulting in a Smooth Relieved Area

Exhibiting an “In-line® Grinding Signature

Shank Mounted Grinding Devices

Fine abrasive wheels and sanding drums

generally produce a smooth shallow
relief with feathered edges.

Bench Grinder and
Hand Drill with Grinding Wheel
Large diameter fine grit abrasive wheels are
generally used 10 aller larger areas with flat surfaces.

Hand-held Motorized Sanding Drum
Small diameter sanding devices may be used
fo address contoured surfaces.

Abrasive Grinding Devices used in Serial Number Removal that produce the GRS characteristics

ATF National Tracing Center Guide To Hlegal Firearms Trafficking Investigations
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Serial Number Removal Definitions and Codes
Ground/Abrasive Grinding Device/Concave - GRYV

. The area containing the serial number is ground concave. This type of obliteration mark is consistent
in alterations produced with a bench grinder or hand-held motorized grinding tool. The characteristic
concave relief is achieved using an abrasive wheel or rotary file cutting in the same plane of the wheel's
rotation which produces an "In-line" grinding signature.

4

Detail Of Altered Area
Exhibiting GRV Characteristics

With Grinding Wheel
e Resulting In Concave Area
i/ Exhlbiting an “In-line” Grinding Signature

generally produce a well defined

vertical relief,
Hand-held Motorized Rotary File

Bench Grinder and .

q Hand Drill with Grinding Wheel b el e

add confined and i reas.
Large diameter abrasive wheels generally produce bt o I fieeny
. a shallow cut with a less defined vertical relief.

Abrasive Grinding Devices used in Serial Number Removal that produce the GRV characteristics

ATF National Tracing Center Guide To Hlegal Firearms TrafTicking Investipations
Page -15
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Serial Number Removal Definitions and Codes
Peened/Compression Device/Hammer - PND

A series of manually applied impact depressions (peening marks) administered repetitively with a

hammer or similar tool over and around the serial number causing a flatening of the surrounding .
metal to render the number unreadable.

Detail Of Altered Area
Exhibiting PND Characteristics

Serial Number Obliterated

With a Hammer or Simllar Teol
Resulting in a Defaced Area Exhibiting a
“Peened Impact Depression” Signature

"Peened Impact Depression® Signature.

Impacts a larger area lo produce angular facale =
depressions which represent another formof D8
*Peened Impact Depression” Signature. 3

/ Knurled Face Hammer

Produces a checkered or cross-hatched
depression patitem which represent a third form of
“Peaned Impact Depression” Signature.

Compression Devices used in Serial Number Removal that produce the PND characteristics

ATF National Tracing Center

Guide To llleg

|| Page -16

al Firearms Traflficking Investipations
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Serial Number Removal Definitions and Codes |
Punched/Compression Device/Punch - PUN

A series of manually applied impact depressions (punch marks or holes) administered at random or in
& pattern over and around the serial number to render it unreadable. Individual punch marks may
be classified by style of tip. Additionally, similar marks on other fircarms or comparative test samples
conducted with the suspect punch may be positively identified through comparative analysis and tool

mark identification (casting).
Detail Of Altered Area ’
Exhibiting PUN Characteristics
Serial Number Obliterated
With a Punch or Counter-sink
Which is Used to Cut or Reshape the Metal
Resulting In a Defaced Area Exhibiting a
. “Symmetrical Impact Depression® Signature
Alternate PUN Signature Punch or Counter-sink
A punch administering & blow at an acule angle  Held perpendicular 1o the impacied surface
‘ to the impacted surface preduces a plowed or produces a symmetrical deprassion
staked depression and exhibits less identifiable which is more easily identified
tool marks for comparative analysis.. through comparative analysis.
Compression Devices used in Serial Number Removal that produce the PUN characteristics
ATF National Tracing Center Guide To Hlegal Firearms Trafficking Investipations
ﬂ Paée -17|
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Serial Number Removal Definitions and Codes
Scratched/Broad Tipped Hand Tool - SCB
A broad tipped hand tool such as a chisel, scraper or screwdriver is used to repeatedly scratch the . .
stamped or engraved depression of the serial number and the surrounding area until the number
4

is unreadable.

Detail Of Altered Area
Exhibiting SCB Characteristics

Serial Number Removed by
Repeatedly Scratching the Surface
Resulting in a Defaced Area
Exhibiting a Angular Etched Signature

Broad Tipped Tools
Screwdrivers, chisels and scrapers are used 10 deface

Hand-held Scraper or Screwdriver {5
Hardened broad tipped engraving tools are used |
to repeatedly scratch the serial numberand (¢
surrounding area which generally results
in a *V- Grooved Channel™ characterizing
the "Angular Eiched Signature®.

Engraving Devices used in Serial Number Removal that produce the SCB characteristics

ATF National Tracing Center Guide To lllegal Firearms Trafficking Investigations
[ ﬂ ]’aée -18
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Serial Number Removal Definitions and Codes
Scratched/Pointed Hand Tool - SCN

A pointed hand tool such as an awl or a hardened scriber is used to repeatedly scratch the stamped or
engraved depression of the serial number and the surrounding area until the number is unreadable.

-

% Detail Of Altered Area
SPODEE LT Exhibiting SCN Characteristics
{@A CAL. 9MM ALTO, L

Serial Number Removed
With an Awl or Scriber by
Repeatedly Scratching the Surface
. Resulting in a Defaced Area
Exhibiting a Random Scratching Signature

Hand-held Scriber or Awl
Hardened sharp tipped engraving tool
is used to repeatedly scraich the serial
number and surrounding area.

Pointed Hand Tools
Awis, nails and hardened stoel scribers
; are used lo deface the surface of the frame
s and render the serial number unreadable,
Ci==r) -
Engraving Devices used in Serial Number Removal that produce the SCN characteristics
ATF National Tracing Center

Guide To Illegal Firearms Trafficking Investigations
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APPENDIX 7

VERIFICATIONS

1.0 Verification: A verification in the Firearm/Toolmark Section indicates t second
court-qualified examiner agrees with the summary report RESULTS 3
notes CRITERIA FOR THE CONCLUSIONS for fired bullets, discha

items with toolmarks, and any other comparative analysis opini

conclusions to a second opinion. The frequency@f thé€Se
only a few per year to many per year.

rifications may range from

1.0.1 When a verification is to be performed, C examiner will electronically
request a verification examination iggii§e Labora Information Management System
(LIMS). The verifying examiner W erform the verification and enter the results
into the LIMS system, indicati#g the performed.
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APPENDIX 8
ABBREVIATIONS
5RL=G Means5 lands and grooves, Right hand twist.
L=G lands equals grooves %
LL>G lands larger \

AP Armor piercing

Bb Barrel %
Bfm Breach face marks \

BP  Black powder %

BT  Boattail

Chem Chemical examination or test

CMS Case mouth seal, color id on. Als®@see MOUTH ANNULUS
CN  Cupro Nickel, bullet jagKet

CNCS Cupro Nickel @lad€gteelp bullet jacket

Cu Copper

CWS Coppergyas stegl, case finish

DC Dualcore

DC C artridge case
' cto

%mined or examination

Ext

X Extractor
F Function
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FA  Firearms

FMC Full metal case

FMJ Full metal jacket, also known as FULL PATCH

FP  Firing pin. %
FPI  Firing pin impression. \

FSLC Fired since last cleaned.

G or GIMP  Groove impression. %
GM  Gliding metal, bullet jacket. \

GMCS Gliding metal clad steel, bullet ja e%

GRC General rifling characteristics.

Griess Griess test for nitrates. \

GSR Gunshot residue.

HB  Heavy ball, round-no ullet®

HE  High explosive.

HP  Hollow point.

HPB oattail bullet.
HPT
I

or N Identification.

I ide primed.
JHP¥ Jacketed hollow point.

JSP  Jacketed soft point.
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L or LIMP  Land impression.
LPB Light pointed ball — flat based bullet.

LRN Lead round nose bullet type.

LS Lacquered steel, case finish. \%

MA  Mouth annulus, color identification. Also see CASE MOUTH

MC Metal cased.

Mfg  Manufacture. %

Mic or Micro  Microscopic. \

Na Rho Sodium Rhodizonate test. %

NC  No conclusion

NCIC Code. Uniform offense codes publi% National Crime Information
Center

NI or Nonident  Nonidentificasio w jot have fired the specimen).

P Pointed.
PA Primer annulys$ or elenti€ation.
Pb Lead. \

Prod. Cod uctgode
RD dete ation
Repo rp explosive sound (especially the sound of a gun firing)

inWire.
RN Round nose.

SHOTSHELL Shotgun shell ammunition
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SIMILAR  Similar or approximately equal to.
SN  Soft nose.

SP  Soft point.

SWC Semi-wad cutter. %
T Tracer. Q

TC Truncated cone.

Tests = Item X Means that the evidence, item X, can be id&gntifie aving been

fired in the firearm being examined.

Tests = Tests Means test cases and/or bulle wf
fired in the same firearm.

TM  Toolmarks

as having been

w/ With.

WC Wad cutter.
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APPENDIX 9

PHYSICAL MATCHING

1.0INTRODUCTION \

brfokem fr ted, or

Physical matching is the total or partial reconstruction of

separated object. This section outlines the procedures used in thaéireglignment of

two or more evidence fragments to determine if theygyvere affone t#ne joined to form

a single object. When an object has been torn, brok sep@rated, one piece of it

has the potential to match another piece of it hey a aed next to one

| dF fracture matching.

Because both the composition of an object an@ the stgss applied to break it are

r separated, the edges of the
them with each other. When the

n be"torn, broken, or separated can be physically matched.
for physical matching analysis include:

etal
Wood
e Car parts
e Paper
e Currency
e Tape
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e Cloth

2.2 There are four different physical match criteria:

e The pieces have been broken apart.

e The pieces can be realigned.

e The pieces fit together along the fracture and the fit is verifie arkig@'s
on the surface or within the three-dimensional structur frac

e The pieces contain unique shapes.

3.0INSTRUMENTATION %
3.1 Stereomicroscope
3.2Comparison microscope with camera \

3.3Alternate light source

4.0PROCEDURE
4.1Before making any attempt at p

are kept separate.
4.2 Inspect the shape of the 4
pieces, and any striatid

cal ching, known and unknown pieces

any irgggularities in the surface of the two
aight have occurred during the break.

4.3Examine the com [ elpieces for similarities in age, texture, and
deformation.

4.4When working wi eliminary observations regarding color, thickness,
curvature,glu ce, and surface features are made to eliminate pieces or

to assu Il pid@es could be from a single object. A mechanical fit is then
mine if broken edges of unknown pieces lock together with

origin. Accidental characteristics such as scratches,

ains, etc. may aid in this reconstruction.

Int samples, physical matching is the most conclusive type of
jdertification. Class Characteristics such as topcoat color, layer sequence,
d texture need to be distinguished from Accidental Characteristics which
arise from use, abuse, and wear, such as fractured edges and surface
striations.
4.71n order for an examiner to identify two fragments as parts of one item, a
microscopic comparison utilizing a stereomicroscope should be performed.

Page 231 of 240

Technical Leader: Robert J. Shem, Forensic Scientist Il ALL PRINTED COPIES ARE UNCONTROLLED
Approved by: Firearm & Toolmark Supervisor



Alaska Scientific Crime Detection Laboratory

Firearm and Toolmark Procedure Manual

Issued: 9/25/2012 Version: FTM2012 R2
Effective: 9/25/2012 Status: Archived

The stereomicroscope allows the examiner to place the evidence within the
same field.

4.8 A fragment can be positively identified if it can either be fitted into another
fragment (“jig saw puzzle” fit) and/or the continuity of the item’s surf
markings can be established across the break or tear between the two

fragments.
5.0 DOCUMENTATION
5.1 Photography is the recommended method of doc tatign sical
matches.
6.0 LIMITATIONS
6.1 This laboratory does not have the capa f per iy chemical analysis
for the purpose of fragment comparison.\

Q
@%
N
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APPENDIX 10

MEASUREMENT OF UNCERTAINTY IN GUN BARREL LENGTH

1.0INTRODUCTION
The U.S. government as well as the State of Alaska has resttigied
certain firearms on the basis of barrel length.

1.1 Federal guidelines: Shotguns have barrels as short\as 18 es (46 cm),
the minimum shotgun barrel length allowed by la the Mpited States without
special permits; most manufactures use a mmgnum 18.5 inches, to give
s of less than 18 inches

ve an overall length of less
arreled shotguns under the 1934

battery with its action closed and re
than 26 inches (66 cm) are classifi
National Firearms Act and are

firearm made from
less than 26 in

Crime Detection Laboratory; measurements such as
the barrel len off shotgun are important measurements because legal
rulings ca ese measurements. These are “measurements that matter”
that neces8itate an'&palysis of the estimation of uncertainty of measurements.

For the State of Afask

was conducted in 2009 by a mentorship student under the guidance

the y's Quality Assurance Manager. It was conducted in two parts:

omparison of variability in multiple gun barrel measurement by two

examiners.
B. Comparison of variability in repeated measurements of one item by two
examiners.
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The measuring technique for gun barrel length is a method devised by Forensic
Scientist Robert Shem that he uses for his work in the Alaska Scientific Crime Detection
Laboratory. He uses a long wooden dowel that has a modified 2 mL plastic

microcentrifuge tube positioned to slide along the length of the dowel. The rod S
down the length of the gun barrel and the plastic tube slides down the dowel until j
contacts the tip of the barrel. Once the length of the barrel is demarcated e dow

rod with the plastic tube, the rod is laid on a NIST traceable ruler. Thegmugcess
repeated as a check on the measurer’s accuracy. If the 2" barrel len 08
is the same as the 1%, there is assurance of the barrel length

b W
measurements differ, the process will be repeated until a conSistent fesult’TS obtained.
A. Forensic Scientists Robert Shem and Debra Gilligggach Uged tWIS technique to
ow

measure the barrel length of the fifteen guns list
B.

Make, Model and Serial Number Bob | Deb Difference
18.6 18.6

Mossberg model 500A 12 Gage #R867055 1 in. in. 0in.
27.8 27.8

Remington Model 870 12 G #B M 1 in. in. 0in.
24.1 24.1

Remington Model 7 Rifl&#136155149 1 in. in. 0in.
28.0 28.0

Mossberg 2%9age #J833572 1 in. in. 0in.
21.1 21.0

Remni npedeld870 20 gage #C130317V 1 in. in. 0.11in.
24.0 24.0

tO® model 700 256 caliber #B6304467 1 in. in. 0in.
22.0 22.0

Remington model 700 243 caliber #C6528199 1 in. in. 0in.
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Harington & Richardson model 098 20 gage 25.6 25.6
#HE221194 1 in. in. 0in.
18.5 18.5
Ruger Ranch Rifle 223 caliber #187-61383 1 in. in.
Winchester model 1400 MK [l #403909 Oin.
American Arms model SM 64 #058157 Oin.
Winchester model 9422 22 caliber #F220320 Oin.
Remington model 522 #3085912 Oin.
Mossberg model 500A 12 gage #J880934 0in.
Oin.

dald deviation = 0.02582

standard error = 0.006667

This data was analyzed using a two-tailed paired sample t test to look at the differences
between the measurements for each gun. The original hypothesis was that there was
no difference between the gun measurements. The t value for t0.05(2),14 equals 2.145.
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If the calculated t value is greater than 2.145 the original hypothesis will be rejected.
The calculated t value for the first round of gun barrel measurements was 1 and
therefore we accepted our original hypothesis.

As the results show, there is little variability between Forensic Scientist Shem’
measurements and Forensic Scientist Gillis’ measurements, and it can be @g@ncluded
that their measuring technique provides consistent, accurate data and has'a rat
variability between the two examiners.

C. Forensic Scientists Robert Shem and Debra Gillis ea edghe technique
to perform repeated gun barrel measurements of the same gufi. The firearm
ba

selected for this experiment was a Mossberg model 500Q 12 e shotgun,
serial number J833572. Each examiner measure | fifteen times:

Mosberg Model 500A 12 Gage 30
Seriel #J833572 V) 29
1 28.0 784 ge = 28

1 28.0 784 Sum @f Squares 0
1 28.0 784 ' = 0
Deviation
1 28.0 784 0
Coefficient of
1 28.0 Variation = 0
1 28.0
1 28.0 Plus or minus
1 28.0 0 Sixteenths
1
1 \784 bob
1 . 784 bob
1 784 bob
1 784 bob
784 bob
.0 784 bob
28.0 784 deb
28.0 784 deb
28.0 784 deb
28.0 784 deb
1 28.0 784 deb
1 28.0 784 deb
1 28.0 784 deb
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28.0
28.0
28.0
28.0
28.0
28.0
28.0
28.0

RPRRPRRRRRPR

30 840 23

As the results show, there was no variability in the r

Forensic Scientist Shem and Forensic ScientisigGillis
and the method does not demonstrate variabilit

N
'y

784
784
784
784
784
784
784
784

520

deb
deb
deb
deb
deb
deb
deb
deb
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%
O

ordedgepeated measurement of
.Yhe st ard deviation is zero,
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APPENDIX 12

PACKAGING OF EVIDENCE FOR SUBMITTAL TO THE LABORAT

1.0 INTRODUCTION
Submittal of firearm and toolmark evidence to the laboratory j
discipline manual for the Evidence section:

“Guns, knives, tools, etc. should be wired to the bottom of a box
puncture the packaging.”
Firearm personnel should be consulted on issues in sp&cific packaging

guestions.
2.0 SAFETY
3.1 Firearm personnel should be ¢ Ited OR issues involving specific safety
guestions.

3.0 PREPARATION

3.1None Q
N

4.0 INSTRUMENTAT

4.1None \
5.0 PROCED

5.1

h 0 wish it to be boxed and delivered?

There are situations where the lab would receive loaded firearms.
e lLoaded guns should be hand-carried (not mailed) and any outside packaging boldly
and clearly labeled to indicate the loaded condition.

e Once the gunis at the lab an experienced lab person familiar with firearms should
unpackage the gun and unload it as soon as possible. It should not be put into
storage at the lab in a loaded condition unless that is the only option.
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Common sense should rule the day. Keep fingers away from triggers and safeties.
Any handling of the firearm must be with the muzzle pointed in a safe direction.

e However, | encourage everyone to treat every gun as if it is loaded with tfie safety in

the “off” position. Keeping a heightened state of alert while handling guns
valuable in the event of an unanticipated discharge.

5.2Fired Bullets

3 Mischarged Cartridge Cases
Foll@ws@rotocol above, eliminating the rinse step (1).

CU)ENTATION
None
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APPENDIX 11

Version: FTM2012 R2
Status: Archived

REVISION HISTORY

Section(s) Revised

Date

Issuing Authori

Appendix 3, Instrument Calibration &
Maintenance, 3.0 Balance, pp. 205-206:
removed three subheadings detailing use of
a 10 gram brass weight for performance
check of the Firearm calibrated balance. Also
removed the NOTE below discussing
balances in the Firearm discipline.

9-25-2012 Jane BoothfguperViso
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