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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 complejjeg of a firearm
worksheet. This worksheet will include the manufacture data @ the'firgarm and
will serve as a source to document the condition of the fire rn&received and
any tests performed to or with the firearm. (See Appendi@

1.2 OTHER RELATED PROCEDURES \
1.2.1 Safe Firearm Handling (b
1.2.2 Pre-Firing Safety Checks \\
1.2.3 Trigger Pull Examination
1.2.4 Barrel and Overall easurements
2.0 SAFETY CONSIDERATION @

2.1 This procedure invlV zardous materials, operations and equipment.
This procedure does BRIW/rport to address all of the safety problems associated
with its use. It esponsibility of the user of this procedure to establish
appropriate s@n health practices and determine the applicability of
regulator 1S prior to use. Proper caution must be exercised and the use
of perso ctive equipment must be considered.

2.2 Apgfopriate hearing and eye protection must be worn when applicable.
3.0 PREPARATION

3.1 NONE
4.0 INSTRUMENTATION

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 Standards
and Controls. This may include determining the following:

6.1.1 Caliber/Gauge \(b

6.1.2 Make/Model

6.1.3 Serial number (L:
6.1.4 Firing mechanics (b\

6.1.5 Type of action \

6.1.6 Safeties g

6.1.7 Operating condition

6.1.8 Trigger pull

6.1.9 Rifling ch tics

6.1.10 Barigl Ighgt

6.1.11 Over ngth

6 y other data as per Appendix 4
7.0 APPRO APPENDICES

7.1 Appendix 4 - Worksheets

8.0 REFERENCES

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 dang s if handled
correctly and treated with respect. Occasionally, loaded firearﬁ%ceived in

evidence for a particular examination. These, of course, nggd special
handling. All firearms must be treated as though they ared. This rule
cannot be over stressed and must be followed at all i§he}, ™e€ther it's in the
evidence receiving area, the firearm section, the s& rea, or in court. Safe
firearm handling within the laboratory environmewt sponds with safe firearm

handling in general. The only way to prever@ S is to practice safety at all
times.

1.2 OTHER RELATED PROCEDURES@

Iassification of Firearms

1.2.3 Trigger ination

1.2.1 Physical Examinaj

1.2.2 Pre-Firing Saf

1.2.4 Barr d Wverall Length Measurements

2.0 SAFETY CO ERATIONS

re involves hazardous materials, operations and equipment.

re does not purport to address all of the safety problems associated
se. 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 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 (b

6.0 PROCEDURE or ANALYSIS \
The muzzle of the firearm must always be pointed in g ction. Prior to any
examination, regardless of which section is receivin ﬁsebrm, a competent
individual must ascertain the loaded or unloade n§tidgf of the firearm. This
process must be accomplished before the firegarm f jected to scientific
examination and performed according to e oratory section's particular
guidelines. Test firing or any examinati a%/firearm that utilizes live
ammunition, or a live ammunition comp , Will only be performed in the
Firearm Section or designated te g areas. A firearm will not be returned to

the evidence room or returned ency in a loaded condition.
7.0 APPROPRIATE APPENDIC

7.1 NONE

8.0 REFERENCES

8.1 "A Gui @rms Safety”, A Safety and Educational Publication of the
Nationa sSociation, May 1994.
8.2" vl Protocols for the Handling of Firearms and Ammunition”, FBI,

June 1 992.
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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 appropriate
safety function checks are performed on a firearm or item of ammunition prior to
test firing. Following is a list of safety checks, which shall be con%d. The
examiner must be mindful that individual case situations may Rgui more
extensive function test process than that which is listed hQ

1.2 OTHER RELATED PROCEDURES

1.2.1 Safe Firearm Handling (b\(L

2.0 SAFETY CONSIDERATIONS \

2.1 This procedure involves hazardous@
This procedure does not purport togddre

with its use. It is the responsibilit
appropriate safety and healthgbr
e.

Is, operations and equipment.

Il of the safety problems associated
p user of this procedure to establish

g€ and determine the applicability of

oper caution must be exercised and the use

regulatory limitations prior
of personal protective ipiyent must be considered.
2.2 Appropriate heari eye protection must be worn when applicable.

3.0 PREPARATION< ,

3.1 NO

4.0 INSTR TION
4.1 NONE

5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS
5.1 NONE

6.0 PROCEDURE or ANALYSIS
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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 the
firearm, such as the frame, slide or barrel?

6.1.3 Does the firearm function, lock-up, or dry fire, as yo(%ld expect it

to? \

6.1.4 Is the correct ammunition being utilized? Q

6.2 Is It Appropriate to Utilize the Evidence Ammunitygn?

6.2.1 Are there signs of reloading? If SK%I er the need to test fire

the evidence ammunition.

6.2.2 Are there splits in the cartr@e neck and/or other significant
damage to the cartridge casg

6.2.3 Is the ammunitio @rrect caliber? This assessment of caliber
cannot be based on tamp!

6.2.4 Are there\' toolmarks on pertinent surfaces of the

ammunition?

6.2.5 IQ unition needed for other tests; i.e., range determinations?
0

6.3 Muz .
.Noes the chamber/barrel appear sound?

EB.Z 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 firearm must
be remote fired.

7.0 APPROPRIATE APPENDICES

7.1 Appendices 4 - Worksheets (b

8.0 REFERENCES
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FA-I-4
TRIGGER PULL EXAMINATION - ARSENAL (POSTAL) WEIGHTS
1.0 INTRODUCTION

1.1 One of the routine examinations conducted in a firearm identg#mation
examination is determining the trigger pull of a firearm. TriggegpUll‘isylefined as
the amount of force, which must be applied to the trigger g aeNm to cause
sear release. This examination can provide vital informati@arding the
mechanical operating condition of the firearm. The tidge} p f a firearm can be
obtained utilizing arsenal (postal) weights. Insofa s&; Ple, the "official" NRA
method of measuring trigger pulls will be utilized% icial method is hereby
paraphrased from the NRA Small bore Rifl s, %R A Pistol Rules, and NRA
High Power Rifle Rules (all Jan. 1, 1999), %ﬁr rm shall be held with the
barrel perpendicular to the horizontal s n which the test weights are
supported. The rod or hook of the jagl weigHlts shall rest on the lowest point of
the curve in curved triggers or @ t approximately 1/4 to 1/2 inch from the
lower end of straight trigger ¢the weight test, a weight of the correct

number of pounds shall be §f the firearm trigger while in the cocked
position and while all evices are in firing positions, from the horizontal
surface on which it ise®ng, until the weight hangs free and without releasing
the trigger.

1.2 OTHER LA PROCEDURES
1. ical Examination & Classification of Firearms
%Safe Firearm Handling
1.2.3 Trigger Pull Examination - Spring Gauge
2.0 SAFETY 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 applicable.
3.0 PREPARATION

3.1 NONE (b

4.0 INSTRUMENTATION

4.1 Arsenal Weights (LQ
5.0 MINIMUM ANALYTICAL STANDARDS and CON'IP%\
5.1 NONE \\

6.0 PROCEDURE or ANALYSIS g
6.1 SINGLE ACTION TRIGGER
6.1.1 Insure that the fi Qﬂloaded.
6.1.2 Cock the firear @

6.1.3 Hold th Nm with the muzzle vertical.

trigger Qt theglowest point of the curve of the trigger when the barrel is held
v lly, o if this is not possible, on a point approximately 1/4 to 1/2 inch

‘fro the lower end of straight triggers, making sure it is not touching any

6.1.4 RG trigger hook of the arsenal (postal) weight hanger on the
I

part of the firearm, with the weights hanging parallel to the bore of
e firearm.

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 incorrectly
obtained measurements. Assign the firearm to the appropriate trigger pull
weight category as offered in the Firearm Worksheet. If it is found that a

particular trigger "breaks" very near an even pound or half pound (the
cutoff between trigger pull categories), continue to repeat‘r?ugger pull
th

test until the appropriate pull category can be assigned&1 fidence.
we

The fact that the trigger breaks very near the cuto trigger pull
categories should be noted in the Remarks Segs e Firearm
Worksheet. Note any revolver cylinder chamide? t Iters the trigger pull.

on an empty chamber may result in da the chamber of the firearm.
If the potential for damage exists dry 1ring, then a "dummy" cartridge
should be used. The examiner take into consideration the

potential for damage of a cgmigr fire™rearm and may wish to use a
"dummy" cartridge in thi @ e as well.

6.3 DOUBLE ACTION TR LL
6.3.1 Insure thx & arm is unloaded.
|

6.3.2 Hold

6.1.7 It should be noted that measurini t r pull of a rimfire firearm

m with the muzzle vertical.

6.3.3 F% rigger hook of the arsenal (postal) weight hanger on the
g a lowest point of the curve of the trigger when the barrel is held

ally, or if this is not possible, on a point approximately 1/4 to 1/2 inch
Mwihe lower end of straight triggers, making sure it is not touching any
N her part of the firearm, with the weights hanging parallel to the bore of
the 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
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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 inertial
skew, several attempts are generally necessary to assure an accurate
trigger pull category is assigned. Do NOT record any of these incorrectly
obtained measurements. Assign the firearm to the appropriate trigger pull
weight category as offered in the Firearm Worksheet. If it d that a
particular trigger "breaks" very near an even pound or W) d (the
cutoff between trigger pull categories), continue to at ™we trigger pull
test until the appropriate pull category can be agsg ith confidence.
Again, record only the correct trigger pull catég
trigger breaks very near the cutoff betwe i pull categories should
be noted in the Remarks Section of theyFirear orksheet. Note any
revolver cylinder chamber that alter &ger pull.

6.3.6 It should be noted that me the trigger pull of a rimfire firearm

on an empty chamber may gegylt in®famage to the chamber of the firearm.
If the potential for dama from dry firing, then a "dummy" cartridge
should be used. The indmust also take into consideration the

potential for damag ter fire firearm and may wish to use a
"dummy"” cartri W Nis Instance as well.

6.4 INTERPRETAJI RESULTS:

6.4.1 Ige re!u s acquired are only an approximation and a different
y lead to a different trigger pull weight. The trigger pull is

as a part of a trigger pull category, (such as 4.0 to 4.5 pounds -
g that 4.0 pounds can be lifted without causing the hammer/striker
fall off sear but 4.5 pounds will cause the hammer/striker to fall). The
accumulated 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 lighter-than-

normal trigger pull.

7.0 APPROPRIATE APPENDICES

7.1 Appendices 3 - Calibration Standards \‘b

7.2 Appendices 4 - Worksheets

8.0 REFERENCES

8.1 Gamboe, Tom, "MAFS Firearms Workshop: {r %Methods," AFTE
Journal, Vol. 18, No. 3, p. 77. \

8.2 Rios, Ferdinand and Thornton, Johr@Nc vS. Dynamic Determination of

N
O

&
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FA-1-5
TRIGGER PULL EXAMINATION - SPRING GAUGE

The State of Alaska Crime Lab does not utilize spring gauges for the testing of trigger

pulls.
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FA-I-6
BARREL and OVERALL LENGTH MEASUREMENT of a FIREARM

1.0 INTRODUCTION

1.1 One of the routine procedures conducted in a firearm identifiges§on
examination is determining the barrel length and in some cas oYyerall length
of a firearm. Barrel length is defined as the distance betwe'i h&end of the

barrel and the face of the closed breechblock or bolt for fi gs other than
revolvers. On revolvers, it is the overall length of the garrgl uding the threaded
portion within the frame. Barrel length normally s u\r; de compensators,
flash hiders, etc., if permanently affixed. Overall f a firearm is defined as
the dimension measured parallel to the axi e veffe from muzzle to a line at
right angles to the axis and tangent at t %T]O t point of the butt plate or grip.

Removable barrel extensions, poly cho h hiders, etc., are not part of the
measured barrel length or overall th.

1.2 OTHER RELATED PRO
1.2.1 Physical ExamNga Classification of Firearms

1.2.2 UncertaigtyNf MEasurement Study of ruler measurement (see
Appendix

2.0 SAFETY CONSIQERATIONS

2.1 This%ure involves hazardous materials, operations and equipment.
This re does not purport to address all of the safety problems associated

with itse. 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 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 (b
5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS \

5.1 NONE Q

6.0 PROCEDURE or ANALYSIS \(L
6.1 Care must be taken if any object is placedadown the barrel to help facilitate
the measurement. Only a non-marring item& e placed down the barrel, and

only after all other examinations are pe%

istance from the breech end of the barrel to

6.2.1.1 Meas
the muzx ding the cylinder. This measurement is done by

-marring item down the barrel, marking the distance

placing
fr bréech end of the barrel to the muzzle and measuring this
<em.,
.1.2 This measurement will be recorded in inches as specified
by laboratory policy.
2.

2 FIREARMS OTHER THAN REVOLVERS:

6.2 BARREL LENGTH:
6.2.1 REVOLVERS: Q
d

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. Measurement
shall be made parallel to the bore and record in inches as specified by

laboratory policy.
6.4 INTERPRETATION OF RESULTS: (b
6.4.1 Measurements obtained should be consider approximations
based on the device used to obtain the meas #These
measurements are usually measured as s (S‘ﬁd laboratory policy.
7.0 APPROPRIATE APPENDICES

7.1 Appendices 4 - Worksheets

8.0 REFERENCES

8.1 "The Proper Method for @Weapons", AFTE Journal, Vol.14, No. 3,

S

&
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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 submittegsigr
examination. Immediate attention must be given to wet firearngs to pr@vent further
damage to the firearm. The examiner should instruct an a r&covering the
firearm in a fluid such as fresh water, to submit the firearr@container of the
fluid. If this is not practical, the firearm can be sprayed wih ®froduct that
displaces water. In case of firearms being recoveyed Yorngalt water the
examiner should instruct the agency to transpor A'¢arm to the nearest facility
where a potentially loaded gun can be handl afelf. The gun should be
immediately transported while complete mefed in water, either salt or
fresh. The firearm should then be com@ shed of any residual salt water
and silt. Once the gun is completelaftee alt and silt then the procedure
outlined in #6 below should be pd to the agency. The actual procedures
offered to the agency may b based on Trace evidence, Latent

Fingerprint concerns, etc. | e noted that the firearm may be too rusty to
be functional.
1.2 OTHER RELAT \)

CEDURES

1.2.1 Sgfe RyMdrm Handling

sical Examination & Classification of Firearms

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

Page 21 of 242

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: 1/31/2013 Version: FTM2013 RO
Effective: 1/31/2013 Status: Archived

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 Q
5.0 MINIMUM ANALYTICAL STANDARDS and cwﬁ&
5.1 NONE \\

6.0 PROCEDURE or ANALYSIS g
6.1 Determine if the firearm is lo o@ d if itis, unload the firearm. If it cannot
be readily verified to be unlog#fed Ng#st be examined in an area designated for
the firing of firearms.

6.2 An examiner mus necessary steps to insure that the firearm is
unloaded. This may i the necessity of cutting the firearm apart.

6.3 The examgher t determine to what extent restoring the firearm is
necessary e \NJofest firing, for recovering manufacturer information, serial
number,

6.4 S% firearm in penetrating oil, de-rusting solvents or similar material.

6.5 Periodically check the firearm until the firearm functions, or the desired
information 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 Journal, Vol. 13,
No. 3, p. 29
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FA-II-2
SILENCER EXAMINATION

1.0 INTRODUCTION

firearm designed to reduce the noise of discharge. Silencers gan b

1.1 A silencer or sound suppressor is any device attached to the{gl of a
commercially produced or homemade. They are typically tg anNetal devices,

but may vary in shape or form. Even a 2-liter soda bottle used as a
silencer.
1.2 OTHER RELATED PROCEDURES (b\

1.2.1 Safe Firearm Handling \

1.2.2 Physical Examination & CI \ion of Firearms

2.0 SAFETY CONSIDERATIONS Q
2.1 This procedure involves materials, operations and equipment.

This procedure does not p address all of the safety problems associated
with its use. Itis the r ility of the user of this procedure to establish
appropriate safety a Ith practices and determine the applicability of
regulatory limitati % to use. Proper caution must be exercised and the use

of personal prftecti guipment must be considered.

2.2 App aring and eye protection must be worn when applicable.
3.0 PREPA

3.1 NONE
4.0 INSTRUMENTATION

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 initial
examination, a report can be issued that the device is, or is characteristic of, a

silencer or sound suppression device.

6.3 Testing of a firearm and firearm/silencer combination mus@ucted in
an appropriate setting, usually a range. The report of the pmgrmNischarge with
and without the silencer attached will be subjectively a
hearing protection. Once it is ascertained that the si)x

attenuating the report to a safe level, additional

affixed to the firearm and the firearm al
7.0 APPROPRIATE APPENDICES Q
7.1 Appendices 4 - Workshet

8.0 REFERENCES A
8.1 Silencers - A Rev \‘\

d a Look at the State of the Art," AFTE Journal, Vol.

report can be done without hearing protection
6.4 The examiner must consider asses?'@@e reports both with the silencer

23, No. 2, p. 668.

8.2 Crum @ and Owen, Edward M., "Silencer Testing," AFTE Journal,
Vol. 21 . 433.

L
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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 firear determine if
the firearm will malfunction. The majority of these cases deal yith thejjuestion
"Will the firearm fire without pulling the trigger?" In these e Nons, it is the
goal of the examiner to acquire a detailed account of the @‘nt y thoroughly
examining and testing the firearm. This may include gftejn d internal
examinations, x-ray examinations, or striking or d m e firearm in attempts
to duplicate the actions of the firearm at the time% arged. The examiner
should attempt to keep the firearm in the sgmdgonefion as received. However,
there may be times that the original condifioN of tfe firearm may be altered in
attempts to determine the cause of the tion. During these times, the
examiner must specifically documgagthese€hanges in his/her notes. The

requesting agency officer may ot be contacted, as this is a routine
function for a firearm exami - 1I-5 (Reference Collection) for

discussion of the use of re rearm parts to apply temporary fixes to
damaged or incompletg®a S.
1.2 OTHER RELAT CEDURES

1.2.1 Sgfe Ryerm Handling

ed Cases

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
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 (b
5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS \
5.1 NONE

6.0 PROCEDURE or ANALYSIS \%

6.1 No one procedure can sufficiently outline fge stegh necessary to examine all
firearms for any malfunction. However, the?y) g list of examinations should

serve as a guideline for the examiner %
6.1.1 Physical Check (Co of ™Mrearm as Received):

e
6.1.1.1 Cocked 0
oNON

6.1.1.2 Safet

Bb*ed Unloaded

artridge position

Q‘ Stuck cartridges/discharged cartridge cases
6

6.1.1.

.1.1.6 Presence and/or location of flares
v 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)

Page 27 of 242

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: 1/31/2013 Version: FTM2013 RO
Effective: 1/31/2013 Status: Archived

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 \(b
6.1.2.7 Sights Q

6.1.3 Action (External): (L
6.1.3.1 Are the relationships of tike actigh parts correct?
6.1.3.2 Is the assembly cq \
6.1.3.3 Does the actig Iog'mally on closing?
6.1.3.4 Cylinder got ecurely locks).
6.1.3.5 Hand 10gf8hip to the ratchet (worn).

6.1.3. eMnot returning, sticks, broken spring, etc.)

6 h®ck the trigger pull (single action, double action) and
triki f hammer.

G@IIGS:
6

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 closed to fire?

6.1.4.6 Can the safeties be bypassed?

6.1.4.6.1 Will dropping hammer bypass S@Ghis may

require primed cartridge tests.)

6.1.4.6.2 Will a light blow on the “W% hammer, when it

is in battery, discharge the prim\
6.1.4.6.3 Is the firing pin | significantly off center

(both single action and&&e ction operation)?
6.1.5 Action Check: g

6.1.5.1 Cheing
ol . TWhagazine

1.2 carrier or lifter

6.1.5.1.3 feed ramp

< %| 6.1.5.1.4 magazine lips, etc.
Q~ 6.1.5.2 Will a cartridge fire on closing of the bolt or slide?
v 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, reloads, etc.).

6.1.7.3 Check consistency of the impression on test and evidence.

6.1.8 Special Situational Tests: (b
6.1.8.1 Discretion should be considered in situaw ting if the
d/o

force needed could disturb the internal acti cause
changes, which might prevent determini ct cause of the
malfunction.

6.1.9 Action (Internal) \(b\

6.1.9.1 Hammer notch(s)

6.1.9.1.1 Worn
6.1.9.1.2 Q
6.1.9. %tc.
6.1.9.2 A
X.lWorn

< ’6.1.9.2.2 Broken
Q~ 6.1.9.2.3 Burrs, etc

v 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," A?gournal,

Vol. 15, No. 1, p. 100.

8.2 American National Standards Institute, Inc., "America %I Standard
Voluntary Industry Performance Standards Criteria fo n of New
Firearms Designs Under Conditions of Abusive Mis for the Commercial
Manufacturers". (ANSIISAAMI 2299.5-1 985), N% r1985.
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FA-1I-4
BORE CHAMBER CASTING
1.0 INTRODUCTION

1.1 Occasionally, firearms are received for which the caliber ma t be known
or may be different than is designated on the firearm and in the Iltefatyre. In
order to facilitate firing of test shots that are of the correct gali or a particular
firearm, it may be necessary to make a bore and/or chast. Then, by
measuring the cast, the correct cartridge can be det\i e

1.2 OTHER RELATED PROCEDURES (b

1.2.1 Safe Firearm Handling

2.0 SAFETY CONSIDERATIONS g\
2.1 This procedure involves hazg materials, operations and equipment.

J[0]d
This procedure does not purp t ess all of the safety problems associated
with its use. It is the respo ' e user of this procedure to establish
appropriate safety and RQealtly pNftices and determine the applicability of
regulatory limitations N\ se. Proper caution must be exercised and the use
of personal protegtive, Wment must be considered.

2.2 Appropriaje he
3.0 PREPARA@~
3.1 mv
4.0 INSTRUMENTATION

4.1 NONE

g and eye protection must be worn when applicable.

C

5.0 MINIMUM 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.

Y4 inch from the beginning of the chamber.

6.1.5 Oil the chamber with gun oil or a silicon@(e.g., WD 40™),
it

6.1.6 Mix Mikrosil™ as per manufactur. ir(sb ns or melt Cerrosafe™
and carefully pour into the chamber Il.

6.1.4 Push a cleaning patch in the barrel, from muzi|e Nuntil it is about

6.1.7 Do not allow casting mater w into breech. It will make
extraction difficult.

6.1.8 When casting mgjeri t or cool, depending on type used, gently
tap end of cleaning ogsen cast from the chamber and remove from
the breech.

Cerrosafe melted out of the barrel. This is accomplished by
removifg th ck and placing breech end in a large container of water
0 just above its melting temperature.

6.1.9 If the ca \some reason, cannot be loosened from the chamber,
%n\e

Cerrosafe™ can be reused as necessary.

.1.11 Mikrosil™ has to be pushed/forced out and is not reusable.
Therefore, 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 length of
the cast.

7.0 APPROPRIATE APPENDICES

7.1 NONE (b

8.0 REFERENCES

8.1 Striupaitis, Peter P., "Bore Casting Techniques fo esignation of
Rifles,” AFTE Journal, Vol. 15, No. 2, p. 88.

8.2 Poole, Robert A., "Mikrosil Casting Materigl @Vion," AFTE Journal, Vol.
15, No. 2, p. 80. \\

V
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&
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FA-II-5
FIREARM REFERENCE COLLECTION
1.0 INTRODUCTION
1.1 A Firearm Reference Collection is maintained by the Iaborat?yg various

scientific reasons, to include:
1.1.1 To identify the make, model, and source of e%c%rearms.

1.1.2 To provide exemplar firearms for variou (cb testing purposes
which might otherwise compromise an ev?B\ﬁ arm.
1.1.3 To provide an exemplar resourcm wing new forensic

scientists/evidence technicians or in &vel®ping new technology for the
scientific examination of fireaer

1.1.4 To provide a source rms parts for the temporary repair of
evidence firearms for tg#t- urposes.

1.1.5 To provide a reégo or the identification of firearms parts
recovered at a ene.

1.1.6 To prQVi source for the location and style of firearm serial
numbeg)

1.2 OTH ED PROCEDURES
NSafe Firearm Handling
%Ammunition Reference Collection
2.0 SAFETY 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 \? ’

5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS Q

5.1 NONE (b\q/

6.0 PROCEDURE or ANALYSIS

6.1 A Firearm Reference Collection must b Mained under strict regulations
and controls. Firearms which are deem itable for scientific purposes
should be verifiably destroyed. The laboM™opy and specifically the firearm
identification section normally as all responsibility for security, control and
disposition of these firearms.

6.2 A record should be ma on as practical after the receipt of a firearm
intended for the refer ection, into a "CRIME LAB GUN COLLECTION"
log. This entry shoulN de, where applicable;

6.2.1L oxaumber (each gun added to the collection is given the next
seq [al nNgmber, eq. yyA####, where "yy" is the year, "A" indicates the
-based Crime Lab location, and "#### is a sequential number,

taMyg with 0001 assigned to the first gun of the year)
%Storage location (the specific nail peg, or shelf location, etc.)
6.2.3 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 collection or not)

6.2.10 Disposition (once the firearm leaves the collection)

6.2.11 Any previously assigned agency case number. (b
ri database

6.3 The "CRIME LAB FIREARM COLLECTION" log is a com%ﬂ
which is tracked in the Crime Laboratory’s LIMS (Laborat fortation
Management System). The information recorded for E‘% m is listed in 6.2

above. \e
6.4 If the submitting agency does not accomp n@l arms with an official

transfer form, it is recommended that a rec iSSued for every firearm
received for the reference collection or %tion utilizing a standardized form.
The respective log number assigned to% earm should be recorded on this
form. Copies of all documents a@nyl g a firearm will be scanned and

stored in the laboratory’s LIM

tigg should be displayed and maintained in such
ion to the firearms and to facilitate their

6.5 The firearm reference

a manner as to preventelgte\or
inventory, safety an No .
6.6 All firearmggec®yed Tor reference or disposal should have their assigned log
number inscriEj e frame and/or receiver. Furthermore, all firearms placed

in the re ection should be tagged or marked in such a manner so as to
display tiiirearm’s location within the collection.

7.0 APPROPYIIATE APPENDICES
7.1 NONE

8.0 REFERENCES

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 collectigmor cataloging
of both cartridges and components utilized for various scientifig redsaps, to
include:

1.1.1 To identify the manufacturer's cartridge d@w and source of

evidence ammunition or component parts the‘if
) |

1.1.2 To provide an exemplar resourcegfor t g new forensic
scientists/evidence technicians or in ping new technology for the
scientific examination of firearm

1.1.3 To provide a resourcedgr the «&€ntification of ammunition
components recovered at e@ scene.

1.2 OTHER RELATED PR U

1.2.1 Safe Firex dling
1.2.2 Fire ence Collection

2.0 SAFETY CONSIPER NS

2.1 This re involves hazardous materials, operations and equipment.
This eMyre does not purport to address all of the safety problems associated
with i%lt is the responsibility of the user of this procedure to establish
appropiate 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.

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 (b
6.1 The nature of the laboratory's ammunition reference coIIeNﬂ ol be dictated
or limited by the space, storage containers and computer mant available.

However the following should be considered; %
6.1.1 Use of architect blue print cabinets N’:\ yle cabinets for
storage of the collection. ?5

6.1.2 Use of clear plastic tubes or storage of each ammunition
entry, each entry consisting of at{eg¥ §ne whole cartridge and one
cartridge broken down into itfg.compefient parts.

6.1.3 Recording cartridge® | tion such as:

6.1.3.1 Manui§c

: Manufacturer's Index
Q 6.1.3.5 Headstamp
; 6.1.3.6 Other pertinent information

6.1.4 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 (b

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 firearm, a
minimum of two test shots (or test fires) should be fired and recovered. Recovery
methods include the water tank, the cotton waste recovery box, %e bullet
trap. The type of firearm and ammunition tested will usually di& type of
recovery method used. The water recovery tank is usuall d ™5recover bullets
from handguns, rifles, and slugs fired from shotguns. 6

Test shots or test fires are treated as evidence, a kr e:

e given a unique item number, \
e ftracked from the time of creation, an\

e packaged for return to the agenc@ he firearm used to produce them.
1.2 OTHER RELATED PROCED,
1.2.1 Safe Firearm Hgfd g@
1.2.2 Remote Fiu’Q
1.2.3 Downloa \
1.2.4 P@és

2.0 SAFETY CQQD~ TIONS
2.1 dure involves hazardous materials, operations and equipment.

This pNgcedure 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.

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 can be
fired into a particular water tank, as well as the proper water depth needed for
firing.

3.0 PREPARATION
3.1 NONE \(b
4.0 INSTRUMENTATION

5

5.0 MINIMUM ANALYTICAL STANDARDS and COK
5.1 NONE \
6.0 PROCEDURE or ANALYSIS g

6.1 The examiner should consi @ing the bullet and cartridge case of each
test shot with:

6.1.1 laboratory agseNur¥oer and/or

6.1.2 item nu \nd/or
6.1.3 e@ s markings.
6.2 The hould consider indexing and sequencing each shot and
.

perfo e functions if necessary.

6.3 Pr&@er hearing and eye protection must be worn.

6.4 Ensure that the water level is appropriate.

6.5 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 of firing
both single and double action modes, a minimum of one (1) shot per mode
should be obtained.

6.10 Recover the bullets using a net, pole, or some other appropggte device.
e

6.11 Ejected discharged cartridge cases must be retrieved. D@c catch the

discharged cartridge cases are commercially available. Q

7.0 APPROPRIATE APPENDICES

)

8.0 REFERENCES

8.1 "New Ballistics Tank from Detroit-A rporation Allows Fast Recovery
Without Projectile Distortion.” AFTEglourn ol. 16, No. 3, p.106.

8.2 "Bullet and Cartridge Ca% y", 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 firearm, a
minimum of two test shots (or test fires) will be fired and recovered. Recovery
methods include the water tank, the cotton waste recovery box, %e bullet
trap. The type of firearm and ammunition tested will usually dij§ate type of
recovery method used. The cotton waste recovery box is &sed to recover
bullets from handguns, rifles, and slugs fired from sho

Test shots or test fires are treated as evidence, &r

e given a unique item number, \
e ftracked from the time of creation, an\

e packaged for return to the agen he firearm used to produce them.
1.2 OTHER RELATED PROCED,
1.2.1 Safe Firearm Hg#d g@
1.2.2 Remote Fiu’Q
1.2.3 Downloa \
1.2.4 P@és

2.0 SAFETY CQQD~ TIONS
2.1 dure involves hazardous materials, operations and equipment.

This pNgcedure 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.

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 can be
fired into a particular cotton recovery box.

3.0 PREPARATION

3.1 NONE (b

4.0 INSTRUMENTATION
4.1 NONE (]/Q
5.0 MINIMUM ANALYTICAL STANDARDS and CON'IP%

5.1 NONE

6.0 PROCEDURE or ANALYSIS \
6.1 The examiner should conside kind™®he bullet and cartridge case of each

test fire with: Q
6.1.1 the laboratory %ﬂber and/or
6.1.2 the item n‘ nd/or

6.1.3 the e%'s markings.

6.2 The exanger gphould consider indexing and sequencing each shot and
perform tions if necessary.

6.3 Rearing and eye protection must be worn.

6.4 The®examiner should consider wetting the first section of cotton in the box.

6.5 The examiner should consider the placement of paper partitions at various
points 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) cartridges into
the firearm during the initial testing of the firearm.

6.10 Fire the firearm through the shooting port. If the firearm is capable of firing
both single and double action modes, a minimum of one (1) sho ode
should be obtained.

6.11 Bullets should be recovered by searching through cusing partitions as
guides.

6.12 Ejected cartridge cases must be retrieved. \f catch the discharged
cartridge cases are commercially available. \

7.0 APPROPRIATE APPENDICES g

7.1 NONE

8.0 REFERENCES Q
8.1 AFTE Journal, FebruQ%.g.
8.2 AFTE Newslette N. .
8.3 "Bullet and@@tase Recovery", AFTE Journal, Vol. 16, No. 2, p.75.
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FA-III-3
BULLET TRAP

1.0 INTRODUCTION

minimum of two test shots or test fires should be fired and recgveréd.JRecovery

1 .1 In order to perform a microscopic comparison of a submitte%r?m, a
methods include the water tank, the bullet recovery box (OE: tdQ box), and the

bullet trap. The type of firearm and ammunition tested wil lly dictate the type
of recovery method used. The bullet trap is usually dYo fire firearms

when the recovery of the fired projectile(s) is not F,éc sy

Test shots or test fires are treated as evidencw erefore:

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

e packaged for return to the@y with the firearm used to produce them.

1.2 OTHER RELATED PRQ

1.2.1 Safe Firea% g

2.1 Thi®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
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.

2.4 One should be aware of the maximum velocity of the projectile that can be
fired into a particular bullet trap (the current range backstop is said to be capable
of absorbing the impact of a 30-06 caliber lead core bullet. For more powerful
loads, testing must be done either at an outdoor range facility or the test fired
bullets can be fired into an intermediary material, such as a cardjg®yrd box filled
with paper, which is placed in front of the backstop. It is advis I%nsider
test firing through intermediary material whenever testing g &erfire rifle. In
no cases should armor-piercing or other ammunition d i‘
hard materials, such as steel, be fired in the bullet tr\

\for perforating

3.0 PREPARATION

>

4.0 INSTRUMENTATION

4.1 NONE Q
5.0 MINIMUM ANALYTICAL STA!@ and CONTROLS
5.1 NONE A
6.0 PROCEDURE or ANAL x
6.1 The examgher Id consider marking the cartridge case and/or shotshell of
each test gingtNgihMhe:

.1'Qthe laboratory case number and/or
1.2 the item number and/or
6.1.3 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) cartridges into
the firearm during the initial testing of the firearm.

6.7 Fire the firearm into the front of the trap. If the firearm is capable of firing both
single and double action modes, a minimum of one (1) shot per should be
obtained.

6.8 Ejected cartridge cases must be retrieved. Devices t the discharged
cartridge cases are commercially available.

7.0 APPROPRIATE APPENDICES (b\

8.0 REFERENCES

8.1 McBrayer, William S., "What? Anot er Tank and Bullet Stop!" AFTE
Journal, Vol. 10, No. 2, p.90.

8.2 "Bullet and Cartridge Ca%@ﬁ 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 determi that it would
be unsafe for the examiner to fire the firearm by holding it as ﬁ ighey. If it is

necessary to obtain test standards from this firearm, the firga ould be fired
remotely. The Zero-One™ (or a similar device) can be utor firing long arms
and some handguns, while the Ransom Rest™ (or \ alNe€vice) can be

utilized for firing handguns.

1.2 OTHER RELATED PROCEDURES (b

1.2.1 Safe Firearm Handling g\

1.2.2 Downloading

1.2.3 Primed Cases Q
2.0 SAFETY CONSIDERATIO&
2.1 This procedu% zardous materials, operations and equipment.

This procedure degs rport to address all of the safety problems associated
with its use. ItggtheNgsponsibility of the user of this procedure to establish
appropriat s%’nd health practices and determine the applicability of
regulato. i ns prior to use. Proper caution must be exercised and the use
of peggonaprotective equipment must be considered.

2.2 ApNopriate hearing and eye protection must be used.

2.3 The examiner must consider the practicality and/or desirability of wearing
some 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

4.0 INSTRUMENTATION (b

4.1 NONE

5.0 MINIMUM ANALYTICAL STANDARDS and CONTROL?LQ
5.1 NONE \
6.0 PROCEDURE or ANALYSIS \(b

6.1 The examiner should consider mar bullet, cartridge case and/or
shotshell of each test shot with the:

6.1.1 laboratory case n

6.1.2 item number agNg

6.1.3 examiner gs.
6.2 The examine consider indexing and sequencing each shot and
perform thesw s if necessary.
6.3 Pro a and eye protection must be worn.

chosen remote firing device, as per guidelines set forth by the
manuf&turer, in front of the appropriate recovery system.

6.5 Place firearm in device. It is recommended that the examiner first dry-fire the
firearm 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 or while
standing at a safe distance away from the firearm.

6.10 Obtain fired tests.

7.0 APPROPRIATE APPENDICES (b

7.1 NONE

8.0 REFERENCES

8.1 Biasotti, A. A., "Vise/Rest for Remote Firing,'(gk(knal, Vol. 11, No. 4,

%
o\
&
\
&
v
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FA-III-5
DOWNLOADING
1.0 INTRODUCTION

1.1 Due to the limitations of the firearm identification section's bullet recovery
devices, it may be necessary to reduce or change the powder load of the
cartridge in order to obtain a velocity suitable for safely collectingtgsg standards
for comparison purposes. Even with a reduced load, it may bw ry to fire
the firearm remotely.

1.2 OTHER RELATED PROCEDURES %Q
1.2.1 Safe Firearm Handling (b\

1.2.2 Remote Firing
1.2.3 Primed Cases \

1.2.4 Water Tank Recove
1.2.5 Cotton Waste rBoXx
1.2.6 Bullet Tra

2.0 SAFETY CONSIDERA

2.1 This procgfiure JINolves hazardous materials, operations and equipment.
This proceg ogh not purport to address all of the safety problems associated
with its Q % the responsibility of the user of this procedure to establish
apprap@giNgafety and health practices and determine the applicability of
regu%mitations prior to use. Proper caution must be exercised and the use
of persdnal protective equipment must be considered.

2.2 Appropriate hearing and eye protection must be used.
3.0 PREPARATION
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

6.1 Pull the bullet of the cartridge using an inertia bullet puller or a reloading
press.

6.2 Remove existing powder. \

6.3 Weigh the pulled bullet. Q
6.4 Consult a reloading manual, such as the Speer % Manual which
contains data for reduced loads, and obtain the r rge for the weight of
the pulled bullet and the new velocity needed %

6.5 Weigh out the appropriate powder ch réx’;m place in existing cartridge
case. ( b

6.6 Seat the bullet back into the @e case using a mallet or a reloading
press.

6.7 If appropriate powder i llable, a reduced load using 50% of the
original powder can b \t should be noted that great care must be taken
when performing thi of downloading. 50% downloading CANNOT be used
with slow burnin s. 50% downloading CANNOT be used with many non-
canister powd€rs. Ig Wese situations, a small wad of tissue paper should be
npowder to hold the gunpowder against the flash hole.

placed ab
6.8 nzi'lizing downloaded ammunition it is imperative that the examiner
chec arrel for obstructions between each firing. The bullet, cartridge case,
or shot$hell of each test shot should be marked appropriately.
7.0 APPROPRIATE 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 determi that it would
be unsafe for the examiner to fire the firearm as designed. If i 's’%cessary to
obtain test standards for comparison purposes, the firing ¢ (Mo the firearm
can be tested using a primed empty cartridge case or sh(@

1.2 OTHER RELATED PROCEDURES

1.2.1 Safe Firearm Handling \(b\

1.2.2 Bullet Trap

2.0 SAFETY CONSIDERATIONS g\
materials, operations and equipment.

Mdress all of the safety problems associated
f the user of this procedure to establish

2.1 This procedure involves h
This procedure does not pur
with its use. It is the responyib

appropriate safety an ractices and determine the applicability of
regulatory limitationsSYWI8!o use. Proper caution must be exercised and the use
of personal proteChy# edulipment must be considered.

2.2 Approprja hegring and eye protection must be used.

2.3 The r must consider the practicality and/or desirability to wear some
form resistant clothing.

3.0 PREPARATION
3.1 NONE

4.0 INSTRUMENTATION
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 the bullet
of a live cartridge using an inertia bullet puller or reloading press, retaining only
the primed cartridge case. For shotguns, obtain a primed empty shotshell in the
desired gauge or cut open a live shotshell removing all componegig, retaining
only the primed shotshell. PB

6.1.1 Commercial firing pin testing devices are ava@e%;shotguns and

may be used.
6.2 Proper hearing and eye protection must be wggn. (L

6.3 Ensure that the exhaust fans or system is&ﬁbn.

6.4 Ensure that the range door is closeq
6.5 Load the primed empty cartridgg.case s@imed empty shotshell or commercial

firing pin testing device into the adQamBgr of the firearm and test fire in front of the
bullet trap.

6.6 When utilizing a pri%nﬂ it is imperative that the examiner checks the
barrel for obstructio t each firing.

6.7 Repeat if the as more than one action.
6.8 Obtain gll\ests

7.0 APPROPR PENDICES
7.1 N

8.0 REFERENCES

8.1 NONE

Page 57 of 242

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: 1/31/2013 Version: FTM2013 RO
Effective: 1/31/2013 Status: Archived

FA-IV-1
CALIBER DETERMINATION

1.0 INTRODUCTION

1 .1 Caliber, or the base diameter, is one of the class characteri of a fired
bullet. The determination of caliber will aid the examiner durin %ntiﬁcaﬂon
or elimination of a suspect firearm. If no firearm is submitt Nu et's caliber
may be used in determining the General Rifling Characte% of the firearm
involved.

1.2 OTHER RELATED PROCEDURES (b\

1.2.1 Trace Material Examination \

1.2.2 GRC Utilization g

2.0 SAFETY CONSIDERATIONS Q
2.1 This procedure may als veWlazardous materials to include evidence

that may be contaminated Wt ohazard. This procedure does not purport to

address all of the saf ms associated with its use. It is the responsibility
of the user of this pr e to establish appropriate safety and health practices
and determine th Iability of regulatory limitations prior to use.

2.2 Proper cagion Jp include strict adherence to Universal Precautions and the
Blood B ogen Plan must be exercised.

2.3 T% f personal protective equipment must be considered to avoid
exposXe to any potential hazards.

3.0 PREPARATION
3.1 NONE

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 caliber of fir ullet. The
condition of the bullet will determine which steps can be
6.1.1 Compare the base diameter of the evid [@directly with
known unfired and/or fired test standards. \

device and compare this measurem known measurements
published in reference literature.

6.1.3 Determine the numhyg J widths of the lands and grooves and

compare to Appendix T, of the AFTE Glossary (3rd Edition).

6.1.4 Physical chara§eNgi#s of the evidence bullet, such as weight, bullet
As

shape, composj e configuration, and number and placement of
cannelures m in caliber determination.

6.1.2 Measure the base diameter ofh\N e bullet using a measuring
et wi

6.2 INTERPR N OF RESULTS:
6. ' is written as a numerical term without the decimal point. If
th s mutilated, the examiner may only be able to determine that the

ce is consistent with a range of calibers or that the caliber cannot
e determined.

7.0 APPROPRIATE 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 Edition, 1994.

8.4 Lutz, Monty C. and Ward, John G., "Determination of Bullet Caliber from an
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 scope in the
Firearm/Toolmark Section.
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FA-IV-3
AIR GAP

1.0 INTRODUCTION

is the width of the land impressions and groove impressions. jh

1.1 One of the class characteristics used in the discipline of fire identification
£5
measurements aid the examiner during the identification ogel ation of a
r.xi

suspect firearm. If no firearm is submitted, these measurd s will be used in
determining the General Rifling Characteristics of thg €ir volved. Several
instruments can be used to obtain these measur %. e air gap procedure
utilizes a comparison microscope and a microm?%

1.2 OTHER RELATED PROCEDURES \
1.2.1 Trace Material Examinatio

1.2.2 GRC Utilization

1.2.3 Stereomicros @;ometer
1.2.4 Stereomi 3& - Ruler

1.2.5 Ster ' pe - Grid
1.2.6 7\@ Projection Scope
2.0 SAFETY C RATIONS

2.1 T?tedure may also involve hazardous materials to include evidence
that may be contaminated with a biohazard. 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 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 CONTROLS Q

5.1 NONE (L
6.0 PROCEDURE or ANALYSIS (b\
6.1 In measuring a fired bullet to determine glth of the land impression or

the groove impression, it is paramount points used for beginning and
ending a measurement comply with the ®&cjpline-wide practice. This practice

utilizes the anchor points shown
6.1.1 The fired bullet § s is mounted on one stage of the

comparison microsc JJfe digital micrometer is mounted on the other
stage. Both sta t be using the same magnification level (objective
setting) and b&yNY¥Qcus.

6.1.2 AN tijgimage of the measurement gap (opening) of the
micrgnigter With the image of the appropriate land impression being
,@, ed and record the measurement to the nearest hundredth or
odgandth of an inch or appropriate measurement.
1.3 Repeat the above utilizing the groove impression.

6.2 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, NCIC,

Criminalistics Laboratory Information System (CLIS) Operating Manual, 1978.

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

8.3 AFTE Newsletter, No. 4, December 1969, p. 28. Q
(b\‘l/
\'\
O
&
Q)
X
O

&
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FA-IV-4
STEREOMICROSCOPE — GRID

The State of Alaska Crime Lab does not employ a stereoscope equipped with a grid
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.

Page 66 of 242

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: 1/31/2013 Version: FTM2013 RO
Effective: 1/31/2013 Status: Archived

FA-IV-6
STEREOMICROSCOPE — RULER
1.0 INTRODUCTION

One of the class characteristics used in the discipline of firearm identification is the
width of the land impressions and groove impressions. These measurements aid the
examiner during the identification or elimination of a suspect firearm. If %arm IS
submitted, these measurements will be used in determining the Genf\al
Characteristics of the firearm involved. Several instruments can seNo obtain these
measurements. The stereomicroscope - ruler procedure utili %eomicroscope
and a hand held ruler. i . ’

1.1 OTHER RELATED PROCEDURES (b\
1.1.1 Trace Material Examination \

1.1.2 GRC Utilization

1.1.3 Stereomicroscope -

1.1.4 Stereomicros jprometer

1.1.5 Air Gap A

1.1.6 Measyri jection Scope

2.0 SAFETY CONSIPER NS

2.1 This@wre may also involve hazardous materials to include evidence
that b&ygontaminated with a biohazard. This procedure does not purport to
addrre%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.

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 \(b
6.0 PROCEDURE or ANALYSIS Q

6.1 In measuring a fired bullet to determine the widtrkff and impression or
the groove impression, it is paramount that the i ed for beginning and
ending a measurement comply with the dis iN e practice. This practice
utilizes the anchor points shown below.

6.1.1 The fired bullet in question igher held or mounted on a steady
surface beneath the stere scope.

6.1.2 The land impres€iogratWle base of the fired bullet is placed
perpendicular to the §c the ruler.

6.1.3 Measur NI nce between both anchor points of a land
impressio c®rd the measurement to the nearest hundredth or
thousa n inch or appropriate measurement.
6. the above utilizing the groove impression.

6.2 1 ETATION OF RESULTS:

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
7.1 Appendix 3 - Calibration Standards

7.2 Appendix 4 - Worksheets
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8.0 REFERENCES

8.1 U.S. Department of Justice, Federal Bureau of Investigation, NCIC,
Criminalistics Laboratory Information System (CLIS) Operating Manual, 1978.

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

8.3 AFTE Newsletter, No. 4, December 1969, p. 28. (b
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FA-IV-7
GRC UTILIZATION
1.0 INTRODUCTION

1 .1 The FBI's General Rifling Characteristics File can be utilize en
attempting to determine a list of possible firearms that could hgve flre§ an
evidence bullet when the correct firearm was not submitte

1.2 OTHER RELATED PROCEDURES

1.2.1 Trace Material Examination (b\(L

1.2.2 Stereomicroscope — Ruler

1.2.3 Stereomicroscope — Grid

1.2.4 Stereomicroscope — [y r%
1.2.5 Air Gap @
1.2.6 Measuringmt Scope

2.0 SAFETY CONSIDERA
2.1 This procegmwe Way also involve hazardous materials to include evidence

that may be cRutanginated with a biohazard. This procedure does not purport to

address thersafety problems associated with its use. It is the responsibility
of theuseNQf this procedure to establish appropriate safety and health practices
and tne 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.

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 (b
6.0 PROCEDURE or ANALYSIS \
ing the GRC

bni printout of the file.

6.1 The General Rifling Characteristics File can be acgg
System of the NCIC, the PC software version, or th

6.2 Follow the operating instructions listed speci% ithin each of the above
systems utilizing the caliber and rifling char@' of the evidence bullet.

6.3 INTERPRETATION OF RESULTS:%
6.3.1 The GRC File is an inysgtigati™ aid and should not be construed as
an all-inclusive list of fir @ ailable with those particular rifling
characteristics.

7.0 APPROPRIATE APPEN

7.1 Appendix 4 - Wor ts

CrimigalisMgs Laboratory Information System (CLIS) Operating Manual, 1978.

8.0 REFERENCES <1 l
8.1 U.S. nt of Justice, Federal Bureau of Investigation, NCIC,
h

8.2 W&sh, J. F., "Accuracy, Speed and Conversion in Rifling Measurements,"
AFTE Journal, Vol. 9, No. 1, p. 50.

8.3 AFTE 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 determigmthe gauge
size, manufacture, and if the wad contains markings suitable r%arlson, the
firearm that discharged it.

1.2 OTHER RELATED PROCEDURES
1.2.1 Trace Material Examination \(L
1.2.2 Stereomicroscope — Ruler (b
1.2.3 Stereomicroscope — Grid
1.2.4 Stereomicroscope — [y r%
1.2.5 Air Gap @
1.2.6 Measurlngmt Scope

2.0 SAFETY CONSIDER

2.1 This proc y also involve hazardous materials to include evidence

that may be c ta jnated with a biohazard. This procedure does not purport to

addressQ~ afety problems associated with its use. It is the responsibility
f

of th this procedure to establish appropriate safety and health practices
%e 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.

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 \(b
5.0 MINIMUM ANALYTICAL STANDARDS and CONTROL Q
5.1 NONE \%
6.0 PROCEDURE or ANALYSIS \(b
6.1 Determine gauge size by; \
%))

6.1.1 Directly comparing of eyid known laboratory standards of
similar manufacture or cogposNon by comparing the base of evidence to
the bases of the standgfd a similar size is found.

6.1.2 Measuring the lameter of the wad and comparing these
measurements\ n measurements may also determine gauge size.

6.2 Measuremen e obtained by utilizing:

6.2.1 ﬁ@r

6. air gap
%The stereomicroscope with micrometer/caliper
6.2.4 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 disassemble 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 blood or tmo y fluids, the

examiner may not be able to specifically determlne size. The
examiner should also recognize that some m s might duplicate
the design of another manufacturer. \

7.0 APPROPRIATE APPENDICES

7.1 Appendix 3 - Calibration Standards \
7.2 Appendix 4 - Worksheets g
8.0 REFERENCES Q
8.1 NONE A
)
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FA-IV-9
SHOT DETERMINATION

1.0 INTRODUCTION

1.1 By examining recovered shot pellets, the examiner may be to determine
the actual shot size. The determined size can then be compargd'to'thp shot size
JlN |

loaded in submitted live shotshells or to the size that the s scharged
shotshell was marked to have contained.

1.2 OTHER RELATED PROCEDURES \(L
1.2.1 Trace Material Examination (b
1.2.2 Stereomicroscope — Ruler \

1.2.3 Stereomicroscope — Grid

1.2.4 Stereomicroscope eter
1.2.5 Air Gap @
1.2.6 Measuring Pro'ex ope

2.0 SAFETY CONSIDE

2.1 This proc@nay also involve hazardous materials to include evidence
that ma @ 0 inated with a biohazard. This procedure does not purport to
addrggs aMpf the safety problems associated with its use. It is the responsibility
of th% this procedure to establish appropriate safety and health practices
and de§prmine 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.

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 \(b
5.0 MINIMUM ANALYTICAL STANDARDS and CONTROL%Q

5.1 NONE

6.0 PROCEDURE or ANALYSIS \>

6.1 The examiner may use one or all of@ilow techniques to determine shot
size:

6.1.1 Visual/Microscopic '«@ ison

6.1.1.1 Deter Otal number of pellets received.

e the composition of the pellets.

6. ine the number of pellets suitable for comparison

143
%ﬂake note if pellet sizes all appear to be similar in size. If
@I different sizes are present, determine each specific size.
W .1.4 Compare laboratory standards of known shot sizes side by

v side 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 weighing. Make
note if pellet sizes all appear similar. If several sizes present,
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 num rwed.

6.1.2.6 Consult known pellet weights in Appendix G of
the AFTE Glossary (3rd Edition) and d&r ige shot size, which

corresponds to evidence shot. (b
6.1.2.7 Record findings on a @te worksheet. The weight of

.
the evidence pellets can p\directly compared to weight of
standards using the same r of pellets until a similar known

weight is obtained.
6.1.3 Measuring Pelley5i

?\

e total number of pellets received.

6.1.3.1 D%

6.1.3.2 Nmine the composition of the pellets.

etermine the number of pellets suitable for comparison
rpgpes. Make note if pellet sizes all appear to be similar in size. If
evVeral different sizes are present, determine each specific size.

6.1.3.4 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 Edition, 1994.
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FA-IV-10

PHYSICAL EXAMINATION & CLASSIFICATION OF FIRED BULLETS

1.0 INTRODUCTION (b
1.1 The initial examination of any fired bullet evidence will inc tme?completion
of a worksheet. These worksheets will include the physic cription of the fired
evidence and will serve as a source to document the of the evidence as
received and any tests or comparisons performed. \
1.2 OTHER RELATED PROCEDURES
1.2.1 Trace Material Examination

1.2.2 Stereomicroscope — Ruler

1.2.3 Stereomicroscope
1.2.4 Stereomicros @crometer
1.2.5 Air Gap \A

1.2.6 MeaN Ojection Scope

1.2.7 libegDetermination

2.0 SAFETY C@ﬁRATIONS

2.1 T%cedure may also involve hazardous materials to include evidence
that ma¥ be contaminated with a bio-hazard. 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 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 Q
4.3 Micrometer (L
4.4 Caliper (b\

4.5 Scale/Balance

5.0 MINIMUM ANALYTICAL STANDARDS a@\ITROLS
5.1 NONE Q
6.0 PROCEDURE or ANALYSIS @

6.1 A worksheet will b ut'according to the appropriate Appendices and
individual laboratory N is may include noting the following:

6.1.1 Ifﬁ e material present.
6. iber.
%The bullet weight

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 bullet/projectile.
6.1.11 A description of the base of the bullet. (b
6.1.12 The type and position of cannelures. \

6.1.13 Any extraneous markings to include: (LQ

6.1.13.1 Skid Marks

6.1.13.2 Shave Marks \ ,
6.1.13.3 Flared Base g\

6.1.13.4 Other Marks

6.1.14 The presence of, @er and/or powder imprints adhering to the
base. @
6.1.15 The conX/che fired evidence as received.

6.1.16 Thegsui of the fired evidence for comparison purposes.

ion about the bullet/projectile can be compiled. See the

6.2 AdditionaISnfor?
current VQ~ ntries for these optional data entries.

7.0 APPROQRIANS APPENDICES
7.1 ApRendix 3 - Calibration Standards

7.2 Appendix 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 Edition, 1994.
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FA-IV-11

PHYSICAL EXAMINATION & CLASSIFICATION OF FIRED CARTRIDGE CASES

1.0 INTRODUCTION (b
1.1 The initial examination of any fired cartridge case evidenc&' lude the
completion of a worksheet. These worksheets will includmh ical

description of the fired cartridge case and will serve a to document the
condition of the evidence as received and any tests § ¢ arisons performed.

1.2 OTHER RELATED PROCEDURES \(b

1.2.1 Trace Material Examination

1.2.2 Stereomicroscope - Ruler

1.2.3 Stereomicroscope -
1.2.4 Stereomicros @rometer
1.2.5 Air Gap \A

1.2.6 MeaN Ojection Scope

1.2.7 libegDetermination

2.0 SAFETY C@ﬁRATIONS

2.1 T%cedure may also involve hazardous materials to include evidence
that ma¥ be contaminated with a biohazard. 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 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 (L:
4.4 Caliper (b\

4.5 Measuring Projector

4.6 Scale/Balance g\

5.0 MINIMUM ANALYTICAL STANDA@d CONTROLS

5.1 NONE @

6.0 PROCEDURE or ANAL

6.1 A worksheet il d out according to the appropriate Appendices and
olicy. This may include noting the following:

individual labogemor
6. Qace material present.
gmber
%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

Page 84 of 242

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: 1/31/2013 Version: FTM2013 RO
Effective: 1/31/2013 Status: Archived

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: (b
6.1.9.1 Breech Face Markings \

6.1.9.2 Extractor Q
6.1.9.3 Ejector \(L
6.1.9.4 Resizing Marks \‘b

6.1.9.5 Chamber Marks g\

6.1.9.6 Anvil Marks

6.1.9.7 Magazin
6.1.9.8 Ej% gfMarkings
6.1.9.9 er ™rks

6.2 Additional i tiom about the cartridge/cartridge case can be compiled.
See the currefit w eet entries for these optional data entries.

7.0 APPROPR PENDICES
7.1 A% 3 - Calibration Standards
7.2 Appendix 4 - Worksheets

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 Edition, 1994.
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FA-IV-12

PHYSICAL EXAMINATION & CLASSIFICATION OF FIRED SHOTSHELLS

1.0 INTRODUCTION (b
1.1 The initial examination of any fired shotshell evidence will IzNglu®e?the
completion of a worksheet. These worksheets will includ hySical
description of the fired shotshell and will serve as a s ocument the
condition of the evidence as received and any tests § ¢ arisons performed.

1.2 OTHER RELATED PROCEDURES (b
1.2.1 Trace Material Examination \

1.2.2 Stereomicroscope — Ruler

1.2.3 Stereomicroscope
1.2.4 Stereomicros @crometer
1.2.5 Air Gap \A

1.2.6 MeaN Ojection Scope

1.2.7 libegDetermination

2.0 SAFETY C@ﬁRATIONS

2.1 T%cedure may also involve hazardous materials to include evidence
that ma¥ be contaminated with a biohazard. 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 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 (L:
4.4 Caliper (b\

4.5 Measuring Projector

4.6 Scale/Balance g\

5.0 MINIMUM ANALYTICAL STANDA@d CONTROLS

5.1 NONE @

6.0 PROCEDURE or ANAL

6.1 A worksheet \ill d out according to the appropriate Appendices and
olicy. This may include noting the following:

individual labogemor
6. Qace material present.
%The possible manufacturer/marketer of the item.

1.3 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 \(b
6.1.8.3 Ejector Q
6.1.8.4 Resizing Marks \(L
6.1.8.5 Chamber Marks \‘b
6.1.8.6 Anvil Marks g\

6.1.8.7 Magazine Marks
6.1.8.8 Ejection @ings
6.1.8.9 Other
6.2 Additional infor N\ t the shotshell can be compiled. See the current
worksheet entriesgfor optional data entries.
7.0 APPROPRIATEQF}%JCES
7.1 App - Calibration Standards
7.2A 4 - Worksheets

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 Edition, 1994.
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FA-IV-13

MICROSCOPIC COMPARISON

1.0 INTRODUCTION (b
1.1 In order for an examiner to identify an item of fired eviden% o the
0

firearm that produced it, a microscopic comparison utilizi arison
microscope must be performed. The comparison micr, llows the
examiner to place the evidence on one side of the e and the known
standard on the other side. This procedure may ed to compare two
unknown pieces of fired evidence together to &er e if they can be associated

to the same firearm. \
1.2 OTHER RELATED PROCEDURES@
1.2.1 Examination and P @ lassification of Fired Evidence

1.2.2 Examination iz@:l Classification of Fired Cartridge Cases

1.2.3 Examinatx Physical Classification of Fired Shotshells
1.24 Trac% Examination
2.0 SAFETY CONSI@ NS
2.1 This re may also involve hazardous materials to include evidence
that b&gontaminated with a biohazard. This procedure does not purport to
addre§¢fall’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.

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 (b
5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS \

5.1 NONE Q
6.0 PROCEDURE or ANALYSIS \(L

6.1 The procedure steps below do not have tqpe perjormed in the order listed;
however, all steps must be considered anan essed:

6.1.1 Select the correct objectiv@

the objectives are locked i e.

6.1.2 Select the corre@ ulars (eyepieces).
|

6.1.3 The illuminatiory(l ) used must be properly adjusted. Oblique
lighting is usua red.

6.1.4 Com@mown fired evidence to either another piece of
unkno Ir vidence or a known standard by placing the unknown fired
Vi ogthe left hand stage and the other piece of unknown fired

r known standard on the right hand stage.

ification) setting and ensure that

e
e
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

Page 90 of 242

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: 1/31/2013 Version: FTM2013 RO
Effective: 1/31/2013 Status: Archived

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 changed

6.2 INTERPRETATION OF RESULTS: (b/
6.2.1 A sufficient correspondence of individual charact ill lead the

examiner to the conclusion that both items (eV|de sts) originated
from the same source.

6.2.2 An insufficient correspondence of in racterlstlcs but a
correspondence of class characteristicg Wil 1e the examiner to the
conclusion that no identification or el§ iolT could be made with respect

to the items examined.

6.2.3 A disagreement of cla char eristics will lead the examiner to the
conclusion that both itemevidgnce and tests) did not originate from the

same source. @
6.2.4 A significary di ment of individual characteristics will lead the

examiner to t e& ion that both items (evidence and tests) did not
originate frgm me source.

6 2. 5 uitable microscopic characteristics will lead the examiner
|on that the items are not suitable for comparison.

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

8.2 Association of Firearm and Toolmark Examiners Glossary; B%tion, 1994.
™

8.3 DeForest, Gaensslen, and Lee, Forensic Science: An@ ion to

Criminalistics, McGraw- Hill, New York, 1983. (L
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FA-IV-14
TRACE MATERIAL EXAMINATION
1.0 INTRODUCTION

1.1 Fired Evidence recovered during an investigation may contain trace material
transferred from the crime scene. This trace material may be in the form of blood,
tissue, plaster, paint, hairs, fibers, glass, etc. The examiner nee%valuate the
importance of this evidence and, if further examination of the f\gce gdterial is
necessary, remove and preserve a sample of the trace m mesent.
Removal of trace material may also be necessary to aja % proper
examination of the fired evidence. \

1.2 OTHER RELATED PROCEDURES

1.2.1 Examination and Physical CIaSXmm)n of Fired Evidence

1.2.2 Examination and Physical jiitation of Fired Cartridge Cases

1.2.3 Examination and Plassification of Fired Shotshells
1.2.4 Microscopic C @

2.0 SAFETY CONSIDERATI

2.1 This procedur o involve hazardous materials to include evidence
that may be ¢ ted with a biohazard. This procedure does not purport to

address all of Qe sgfety problems associated with its use. It is the responsibility
of the u IS procedure to establish appropriate safety and health practices
and dgterMyoe the applicability of regulatory limitations prior to use.

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

2.3 NFPA Listings
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NFPA LISTING
CHEMICAL ey | e | mce | S

15% Acetic Acid 2 2 3

10% Bleach 2 0 1

Methanol 1 3 0

Acetone 1 3 0

2.4 WARNING! Acetone is flammable and can pose a SE@%AMMABILITY

HAZARD

2.5 WARNING! Methanol is flammable and can@B\ VERE

FLAMMABILITY HAZARD

2.6 WARNING! Acetic acid is capable o \ati n and can pose a SEVERE
REACTIVITY HAZARD

2.7 The use of personal protectiy @ pment must be considered to avoid
exposure to any potential ha .

3.0 PREPARATION

3.1 NOTE: ALWA@A ID TO WATER. NEVER ADD WATER TO ACID.

3.1.1 1m ic Acid Solution:
Ml Prepare a 15% Acetic Acid Solution utilizing concentrated
cial Acetic Acid and distilled water.
%10% Bleach Solution:

3.1.2.1 Prepare a Bleach Solution utilizing Bleach and distilled
water

4.0 INSTRUMENTATION
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 trace material
and record in notes.

6.2 Determine if further examination of trace material is nece a!y.? )
6.2.1 If further examination of trace material IS ne@y;
6.2.1.1 If necessary, consult the appr % ion prior to the

removal of any trace evidence. 0\

6.2.1.2 Remove material bein N ot to damage the fired

evidence.
6.2.1.3 Place the remove material in a suitable
container/packagin bmission to the appropriate section for

further examinag#n.

6.2.2 If the trace maRgri&ig’Mot going to be retained for further
examination, prx/ ith the following steps that are applicable.

6.2.1 idence containing blood, tissue or other biohazards,
@ evidence for at least one (1) minute in a 10% bleach
lutign.

2.2 Remove loose material by rinsing the fired evidence with

v methanol 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 NEWSLETTER NUMBER
TWO, August 1969, p.13.

8.2 Association of Firearm and Toolmark Examiners Glossary B%tion, 1994.
N

8.3 DeForest, Gaensslen, and Lee, Forensic Science: An@ ion to

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

Open case/unsolved case evidence retained for future comparisons, if present in the
lab, would be maintained by the Firearm and Toolmark unit of the laboratory.
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FA-IV-16
INTEGRATED BALLISTIC IDENTIFICATION SYSTEM

NOTE: The NIBIN Section was officially suspended in February of 2009. The
instrumentation and data linkage to ATF was removed early in 2010. Submission of
fired evidence for inclusion in the NIBIN database is the responsibility %agency

possessing the evidence. \
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RD-I-1

VISUAL EXAMINATION

1.0 INTRODUCTION (b
1.1 When a firearm is fired, gunshot residues in the following e

discharged from the firearm:

1.1.1 burnt gun powder particles \(L:

1.1.2 partially burnt gun powder particles (b
1.1.3 unburnt gun powder particles \

1.1.4 vaporous lead g

1.1.5 particulate metals

1.2 These gunshot residue the morphology of the bullet hole can
effectively be used in deterryin he possible muzzle to target distance.

1.3 OTHER RELAT \O EDURES

131 N@ ic Examination
2.0 SAFETY C TIONS
2.1 T’% edure may also involve hazardous materials to include evidence

that contaminated with a biohazard. This procedure does not purport to
addres®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.

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 CONTROLS Q
5.1 NONE (L
6.0 PROCEDURE or ANALYSIS (b\
6.1 The visual examination of an item for g&xmresidue will include the
examination and/or consideration of th ing:
6.1.1 The presence of vap Esmoke)
6.1.2 The presence o@g metals (shavings of lead, copper, brass)

6.1.3 The presence lly burnt and/or unburnt gunpowder

6.1.4 The preSgn¥ of melted adhering gunpowder
6.1.5A %ltem
sence of a visible ring around the perimeter of holes
gh‘elocaﬂon of all holes, tears, missing buttons, etc.
%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, brass)
6.3.1.3 Unburned Gunpowder (morphology) (b
6.3.1.4 Melted Adhering Gunpowder \

6.3.2 Indicative of/ Consistent with the Passaget.

6.3.2.1 A hole in the item
6.3.2.2 Visible ring around the p Nete of holes

issing buttons, etc.

6.3.2.3 Location of all hol [

6.3.3 Indicative of/ Consiste wgontact Shot
6.3.3.1 Ripping
6.3.3.2 Bur%%geing
6.3.3. edNrtificial Fibers

6 e&vy Vaporous Lead Residues

cif) Location of all holes, tears, missing buttons, etc.

6@03sible Masking Effects

v 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 (b

8.1 Anonymous, (1970). "Gunshot Residues and Shot Pat rrNt , F.B.l. Law
Enforcement Bulletin, Vol. 39, No. 9, p.7.

8.2 Dillon, John, H., "A Protocol for Gunshot Residu %nations in Muzzle-
2

To-Target Distance Determinations”, AFTE Jourfa , No.3, p.32.
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RD-1-2
MICROSCOPIC EXAMINATION
1.0 INTRODUCTION

1.1 When a firearm is fired, gunshot residues, in the following forpmg are
discharged from the firearm; \'? )

1.1.1 burnt gun powder patrticles

1.1.2 partially burnt gun powder particles (L:
1.1.3 unburnt gun powder particles (b\

1.1.4 vaporous lead

1.1.5 particulate metals g\
1.2 These gunshot residues alo @ the morphology of the bullet hole can
effectively be used in determjfing Meggossible muzzle to target distance.

1.3 OTHER RELATED% RES

1.3.1 Visual ation
2.0 SAFETY CONSIC’“IONS
2.1 This ay also involve hazardous materials to include evidence

that ma aminated with a biohazard. This procedure does not purport to
addr the safety problems associated with its use. It is the responsibility
of the &Ser 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.

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 (b
5.1 NONE \

6.0 PROCEDURE or ANALYSIS

6.1 The microscopic examination of an item for guns\wdue will include the

examination and/or consideration of the followin@§:

6.1.1 The presence of vaporous Ieax e)

6.1.2 The presence of particulat (shavings of lead, copper, brass)

6.1.3 The presence of pai rnt and/or unburnt gunpowder

6.1.4 The presence gufitegtadhering gunpowder
6.1.5 A hole in
6.1.6 The gre e®of a visible ring around the perimeter of holes

6.1.7 T@a n of all holes, tears, missing buttons, etc.

6 presence of burning or singeing or melting
?ﬂ he presence of any possible masking effects
.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.

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 Bulletb

6.3.2.1 A hole in the item \
6.3.2.2 Visible ring around the perimete

6.3.2.3 Location of all holes, tears, mis}ngg#ttons, etc.
6.3.3 Indicative of/ Consistent with a Cw: ot

6.3.3.1 Ripping or Tearin \

6.3.3.2 Burning or Si elng

6.3.3.3 Melted
6.3.3.4 Hea us Lead Residues

6.3.3. of all holes, tears, missing buttons, etc.

6.3.4 PogSINg M klng Effects
CA} Dark Background Color
Q 6.3.4.2 Blood Staining

.3.5 If 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

Page 105 of 242

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: 1/31/2013 Version: FTM2013 RO

Effective: 1/31/2013 Status: Archived

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", F.B.l. Law
Enforcement Bulletin, Vol. 39, No. 9, p.7.

8.2 Dillon, John, H., "A Protocol for Gunshot Residue Examiniti%Muzzle-

To-Target Distance Determinations”, AFTE Journal, Vol. 2 p.32.

\v

Page 106 of 242

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: 1/31/2013 Version: FTM2013 RO
Effective: 1/31/2013 Status: Archived

RD-II-1
MODIFIED GRIESS - DIRECT APPLICATION TECHNIQUE (DAT)

1.0 INTRODUCTION

1.1 The Modified Griess-Direct Application Technique (DAT) is
independently and/or in conjunction with other tests in range ﬁt rinirjations. The

Modified Griess-DAT test utilizes a color chemistry reactiog.t Istinguish
obscure or faint gunpowder patterns. This test detects nia product of the
incomplete burning of gunpowder, by reacting with c% 10 form nitrous

u

acid. This acid combines with alpha-naphthol an%wb an orange-red color
reaction.

performed on an item they must follow \{ic order:
1.2.1 First- Modified Gries implitied Griess
1.2.2 Second- Sodiu ate

1.2.3 Third- Dith%l

1.2 It should be noted that if multiple chemi%(mminations are going to be

1.3 OTHER RELAT OCEDURES
1.3.1 Ngij Griess- Reversed Application Technique
1. ' Rhodizonate Procedure- Bashinski Transfer Technique

.ASodium Rhodizonate Procedure- Direct Application Technique
3.4 Dithiooxamide

2.0 SAFETY 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 chemicals.
Consult the appropriate Material Safety Data Sheet (MSDS) for each chemical
prior to use.

2.3 NFPA Listings Q

HEALTH | FLAMMABILITY | REACTI

HAZARD HAZARD H HAZARD
Sulfanic Acid 3 CORROSIVE
OXY

3
Alpha Napthol 3 1
Dihydrochloride 2 1
Methanol 1 3 \_0
Sodium Nitrate 1 0 0
Glacial Acetic Acid 1 0 1
2.4 Chemical Warnings :@

ilic Acid is toxic and can pose a SEVERE

2.4.1 WARNlNO&
HEALTH %
R I Sulfanilic Acid is flammable and can pose a SEVERE

TY HAZARD.

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

2.4.4 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 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 W 1O ACID.

3.2 Sensitized Blank:

3.2.1 Add 0.75 grams of Sulfanilic Acid to 150 ‘@f distilled water

and mix.

3.2.2 Add 0.42 grams of Alpha Naptholto lliliters of methanol and
mix.

3.2.3 Once both the solutions in 2 are prepared mix them

together in a clean photo tr

3.2.4 Saturate pieces g##fil er or desensitized photo paper in this
solution.

3.2.5 Once the %ed blanks are dry, store in an airtight plastic
container. \

3.2.6 UMPnORhese proportions, mix the quantity desired

3.3 Aceti 'Qtion:
3.3.1 Mix a 15% Glacial Acetic Acid solution.
3.4 Nitr§e Test 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
3.6 Document newly made solutions in the Firearm/Toolmark gh Log.
4.0 INSTRUMENTATION Q
4.1 Scale/Balance \(L
&

5.0 MINIMUM ANALYTICAL STANDARDS and C(&
5.1 The Minimum Analytical Standards \trol for the Modified Griess-DAT

procedure consists of placing a test ma 1¥ing a Nitrite Test Strip, on one of
the sensitized blanks being used. gmygnm&iate orange color should appear on
the sensitized blank. This color, icates that the sensitized blank is

sensitive to the presences oighity

6.0 PROCEDURE or ANALYQ

6.1 Place the sen% nk (photo paper - emulsion side down or sensitized

filter paper) ov ared to be tested.
6.2 Soak geR nitrite free cheesecloth or filter paper with the acetic acid

solution; e this over the reverse side of the evidence.

6.3 A at and pressure with an iron until the acetic acid solution treated
paper i§dry.
6.4 INTERPRETATION 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
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7.1.1 Appendix 2 - Critical Reagents
7.1.2 Appendix 3 - Calibration Standards and Instrumentation Maintenance
7.1.3 Appendix 4 - Worksheets

8.0 APPROVED SUPPLIERS

8.1 VWRSP.com (b
9.0 REFERENCES \

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

9.2 Anonymous, (1970). "Gunshot Residue NS Pattern Test", F.B.l. Law
Enforcement Bulletin, Vol. 39, No. 9, p.7.

9.3 Fiegel, F. and Anger, V., (1972). Sp ts in Inorganic Analysis, 6th Ed.,
Elsevier Publishing Co., New Yo York.

\
&
v
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RD-11-2
MODIFIED GRIESS - REVERSE APPLICATION TECHNIQUE (RAT)
1.0 INTRODUCTION

1 .1 The Modified Griess-Reverse Application Technique (RAT) jg~ysed
independently and/or in conjunction with other tests in range ﬁt%tions. The

Modified Griess-RAT test utilizes a color chemistry reactiog.t Istinguish
obscure or faint gunpowder patterns. This test detects nia product of the
incomplete burning of gunpowder, by reacting with c% 10 form nitrous

u

acid. This acid combines with alpha-naphthol an%wb an orange-red color
reaction.

performed on an item they must follow \{ic order.
1.2.1 First- Modified Gries implitied Griess
1.2.2 Second- Sodiu ate

1.2.3 Third- Dith%l

1.2 It should be noted that if multiple chemi%(mminations are going to be

1.3 OTHER RELAT OCEDURES
1.3.1 Ngij Griess- Direct Application Technique
1. ' Rhodizonate Procedure- Bashinski Transfer Technique

.ASodium Rhodizonate Procedure- Direct Application Technique
3.4 Dithiooxamide

2.0 SAFETY 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 chemicals.
Consult the appropriate Material Safety Data Sheet (MSDS) for each chemical
prior to use.

2.3 NFPA Listings Q

2.3 NFPA Listings

HEALTH | FLAMMABILITY | REAC

HAZARD HAZARD HA
Sulfanic Acid 3 3 CORROSIVE
Alpha Napthol 3 1 \
Dihydrochloride 2 1 \ 1 OXY
Methanol 1 3 %\ 0
Sodium Nitrate 1 0 0
Glacial Acetic Acid 1 1

2.4 Chemical WarningsA
2.4.1 WARNIRGNulianilic Acid is toxic and can pose a SEVERE

HEALTH

I Sulfanilic Acid is flammable and can pose a SEVERE

242 @
F% ITY HAZARD.
A

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

2.4.4 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 a
SEVERE FLAMMABILITY HAZARD

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 respin@md gloves.

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

3.2 Sensitized Blank:
3.2.1 Add 0.75 grams of Sulfanilic Acidto\ lliliters of distilled water

and mix.
3.2.2 Add 0.42 grams of Alpha \ to 150 milliliters of methanol and

mix.
3.2.3 Once both the sg @step 1 & 2 are prepared mix them
rgy.

together in a clean

3.2.4 Saturate f filter paper or desensitized photo paper in this

solution.

3.2.5 ?@ now sensitized blanks are dry, store in an airtight plastic

contairgy.
3Qﬂfzing these proportions, mix the quantity desired

3.3 Acfic Acid Solution:
3.3.1 Mix a 15% Glacial Acetic Acid solution.
3.4 Nitrite Test 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.
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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 \(b
eagent Log.

3.6 Document newly made solutions in the Firearm/To
4.0 INSTRUMENTATION

4.1 Scale/Balance @
\NT

5.0 MINIMUM ANALYTICAL STANDARDS a OLS

5.1 The Minimum Analytical Standgds & trols for the Modified Griess-RAT
procedure consists of placing a k, utilizing a Nitrite Test Strip, on one of
the sensitized blanks being d mediate orange color should appear on
the sensitized blank. This hjpe indicates that the sensitized blank is
sensitive to the presen o\nitMtes

6.0 PROCEDURE or ANAL

6.1 Wipe the
guestione

e sensitized blank that will be in contact with the
the acetic acid solution.

6.2 Place We sensitized blank (photo paper - emulsion side down or filter paper)
overt a to be tested.

6.3 Place a piece of filter paper or nitrite free cheese cloth over the either the
sensitized blank or evidence depending on what is being used for a blank.

6.4 Apply heat and pressure with an iron until the acetic acid solution treated
paper is dry.

6.5 INTERPRETATION OF RESULTS:
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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

7.0 APPROPRIATE APPENDICES
7.1.1 Appendix 2 - Critical Reagents

7.1.2 Appendix 3 - Calibration Standards and Instrumentation Maintenance

7.1.3 Appendix 4 - Worksheets \(b

8.0 APPROVED SUPPLIERS

B O
| (b\q/

9.0 REFERENCES

9.1 Dillon, John, "The Modified Griess Test) Nmically Specific Chromophoric
Test for Nitrate Compounds in Gunshol@ es", AFTE Journal, Vol. 22, No. 3,

p.248.
ues and Shot Pattern Test", F.B.l. Law
. OND.7.

9.3 Fiegel, F. and Ange&V.N19Y2). Soot Tests in Inorganic Analysis, 6th Ed.,
Elsevier Publishing w ork, New York.

O
&

9.2 Anonymous, (1970). "Gun
Enforcement Bulletin, Vol. 3
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RD-11-3
SODIUM RHODIZONATE - BASHINSKI TRANSFER TECHNIQUE (BTT)
1.0 INTRODUCTION

1.1 The Sodium Rhodizonate-Bashinski Transfer Technique (BT/Ns used
independently and/or in conjunction with other tests in range geterimirjations. The
Sodium Rhodizonate- (BTT) utilizes a color chemistry rea 'o&ﬂ IS specific for
lead and can effectively be used in determining the physi%aracteristics of
bullet holes including the determination of entrance eyitvfes. Fired bullets
passing through clothing and/or other objects ofteg legv ces of lead around
the bullet hole. This lead transfer comes from th es of the bullet, the barrel
and/or the primer residue. This lead transf N | the form of minute
particles, a fine coating of powder partic a fife cloud of vaporized lead. At
times this lead transfer is an obvious ri e around the hole but is more
often invisible.

1.2 It should be noted that if
performed on an item they

emical examinations are going to be
oyow a specific order:

iess or Simplified Griess

1.2.2 Sec Iim Rhodizonate
1.2.3 T@ iooxamide
1.30T7 ATED PROCEDURES

odified Griess - Direct Application Technique
1.3.2 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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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 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 micals.
Consult the appropriate Material Safety Data Sheet (MSDS) f %hemical
prior to use. K

2.3 NFPA Listings (19

2.3 NFPA Listings

HEALTH AMMABILIT REACTIVITY CONTACT
HAZARD AZ Al HAZARD HAZARD

Sodium Rhodizonate 0

2
Hydrochloric Acid Q\ 0 0
Sodium Bitartrate 1 0 0
0
3

Tartaric Acid 1
Glacial Acetic Acid 2 2

2.4 Chemical Warni
241 W, G! Hydrochloric Acid is toxic and can pose a SEVERE
D

HEALTH HAZR\R
ZQV.RNING! Glacial Acetic Acid is capable of detonation and can
v SEVERE REACTIVITY HAZARD
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 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 and 1.5 Nr(nb Tartaric
Acid in 100 milliliters of distilled water.
3.4.2 This usually requires both heat and agit: Qmplete ina
reasonable amount of time.
3.5 Acetic Acid Solution \(b
3.5.1 Prepare a 15% Acetic Aci n.
3.6 NOTE: LABEL ALL CONTAI :%—1:
3.6.1 Name of solutio b
3.6.2 Date of pre%%
N

3.6.3 Initials arer
3.6.4 Eyowa date, if applicable

3.7 Docu t made solutions in the Firearm/Toolmark Reagent Log.

4.0 INSTR TION
4.1 Scqe/Balance

5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS

5.1 The Standards & Controls for the Sodium Rhodizonate test 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. By performing the
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Sodium Rhodizonate procedure on this control sample the examiner can
determine if in fact the Sodium Rhodizonate solution is reacting.

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 that the test
is reacting properly. Another treated swab is rubbed on the item e tested.
This must be well away from any holes examined. This swab j tfeb(ocessed
with the Sodium Rhodizonate test to insure that the item bgj Ned will not
produce a false positive. %

6.0 PROCEDURE or ANALYSIS \%
e

6.1 Uniformly dampen a piece of filter paper v&; etic Acid Solution.

6.2 Place the treated filter paper over th &ar to be tested.

6.3 Place an additional paper over the fi d apply moderate pressure or apply
a hot iron for approximately 5 se,

6.4 Remove these pieces ofQaplr Md spray the Sodium Rhodizonate Solution
on to the tested area of q per.

6.5 Spray the tested N) e filter paper with the Buffer Solution (this step is
optional).

6.6 Spray theQeste§ drea of the filter paper with the Hydrochloric Acid Solution.
6.7 Rep@h@rocess on all holes/areas to be tested. Both sides of a hole
shouY\ ted if there is a question of entrance vs. exit.
6.8 INTERPRETATION OF RESULTS:

6.8.1 A violet or purple colored ring, corresponding to the margin of the
hole, or a violet or purple colored stain, corresponding to the area tested
constitutes a positive reaction for lead.

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 cifi® Chromophoric
Test for Nitrate Compounds in Gunshot Residues”, A al, Vol. 22, No. 3,
p.248.

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

9.2 Anonymous, (1970). "Gunshot Residues K-‘%\attern Test", F.B.l. Law

9.3 Fiegel, F. and Anger, V., (1 972). S% s in Inorganic Analysis, 6th Ed.,
Elsevier Publishing Co., New York Dlew Ya#.

NS
oS

&
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RD-II-4
SODIUM RHODIZONATE - DIRECT APPLICATION TECHNIQUE (DAT)
1.0 INTRODUCTION

1.1 The Sodium Rhodizonate- Direct Application Technique (DAJPNs used in
independently and/or in conjunction with other tests in range geterimirjations. The
Sodium Rhodizonate- (DAT) utilizes a color chemistry rea 'o&t IS specific for
lead and can effectively be used in determining the physi%aracteristics of
bullet holes including the determination of entrance eyitvfes. Fired bullets
passing through clothing and/or other objects ofteg l&gv ces of lead around
the bullet hole. This lead transfer comes from th es of the bullet, the barrel
and/or the primer residue. This lead transf N | the form of minute
particles, a fine coating of powder partic a fife cloud of vaporized lead. At
times this lead transfer is an obvious ri e around the hole but is more
often invisible.

1.2 It should be noted that if
performed on an item they

emical examinations are going to be
oyow a specific order.

iess or Simplified Griess

1.2.2 Sec Iim Rhodizonate
1.2.3 T@ iooxamide
1.30T ATED PROCEDURES

odified Griess - Direct Application Technique
1.3.2 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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2.1 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 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 micals.
Consult the appropriate Material Safety Data Sheet (MSDS) fg¢ each 2hemical
prior to use. K

2.3 NFPA Listings (19
2.3  NFPA Listings %
HEALTH MABILITY, REACTIVITY CONTACT
HAZARD & HAZARD HAZARD

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

Tartaric Acid 1 0
Glacial Acetic Acid 2 2 3

2.4 Chemical Warni \

24.1 G! Hydrochloric Acid is toxic and can pose a SEVERE
HEALTH H RD

2. NING! Glacial Acetic Acid is capable of detonation and can

?@ SEVERE REACTIVITY HAZARD
'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 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 and 1.5 Nr(nb Tartaric
Acid in 100 milliliters of distilled water.
3.4.2 This usually requires both heat and agit: Qmplete ina
reasonable amount of time.
3.5 Acetic Acid Solution: \(b
3.5.1 Prepare a 15% Acetic Aci n.
3.6 NOTE: LABEL ALL CONTAI :%—1:
3.6.1 Name of solutio b
3.6.2 Date of pre%%
N

3.6.3 Initials arer
3.6.4 Eyowa date, if applicable

3.7 Docu t made solutions in the Firearm/Toolmark Reagent Log.

4.0 INSTR TION
5.0 MINIMU NALYTICAL STANDARDS and CONTROLS

5.1 The Standards & Controls for the Sodium Rhodizonate test 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. By performing the
Sodium Rhodizonate procedure on this test mark the examiner can determine if
in fact the Sodium Rhodizonate solution is reacting properly.
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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 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 processed
with the Sodium Rhodizonate test to insure that the item being tested will not

produce a false positive. (b
6.1 Spray the Sodium Rhodizonate Solution on to the@v&ed area.

6.2 Spray the tested area with the Buffer Solutio?h

6.0 PROCEDURE or ANALYSIS

6.3 Spray the tested area with the Hydroch orN' olution.

c
6.4 Repeat this process on all holes/ar e tested. Both sides of a hole
should be tested if there is a question o nce vs. exit.

6.5 INTERPRETATION OF R @

6.5.1 A violet or pureNgIgged ring, corresponding to the margin of the
hole, or a violet ulple Colored stain, corresponding to the area tested

constitutes a i\ve reaction for lead.
7.0 APPROPRIATE&ES

7. ix 2 - Critical Reagents

1R Appendix 3 - Calibration Standards and Instrumentation
Maint

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

9.0 REFERENCES
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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. Law
Enforcement Bulletin, Vol. 39, No. 9, p.7.

9.3 Fiegel, F. and Anger, V., (1972). Spot Tests in Inorganic Analygis, 6th Ed.,
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/or onjunction
with other tests in range determination. The DTO test utilizes c%emistry
reaction to indicate the presence of copper. The DTO tes ekm copper to
produce a dark greenish-gray to nearly black color reacti@hould be noted
that the DTO test will also react with cobalt, leaving af a olor reaction and
nickel, leaving a violet color reaction. This test ca ek:jt y be used in
determining the physical characteristics of buIIet% cluding the
determination of entrance vs. exit holes. Fir, lleve?passing through clothing
and/or other objects often leave traces g S{er round the bullet hole. This
copper transfer comes from the surface% opper containing bullet and/or the

barrel of the firearm. This copper tgagsfer be in the form of minute particles, a
fine coating of powder particles cloud of vaporized copper. At times this

copper transfer is an obviougfing oONgipe around the hole but is more often

invisible. A
1.2 It should be note, K ultiple chemical examinations are going to be

performed on an ge must follow a specific order:
1.2.1 Hffst- ified Griess or Simplified Griess
1 ond- Sodium Rhodizonate
hird- Dithiooxamide
1.3 OTHER 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 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 Iimi?gs prior to

use.
2.2 Proper caution must be exercised and the use of persg mctive
equipment must be considered to avoid exposure to dgag s chemicals.
Consult the appropriate Material Safety Data Sheet {#SS) Tor each chemical

prior to use. (b
2.3 NFPA Listings \\
2.3 NFPA Listings g

LTH FLAMMABILITY REACTIVITY CONTACT
ARD HAZARD HAZARD HAZARD

CHEMICAL

Dithiooxamide 2 1 1 oxy
Ammoni 3 1 0
Ethan 0 3 0

2.4 Chemical@vgs

GER! Dithiooxamide is a strong oxidizing agent and can pose
TREME CONTACT HAZARD.

4.2 WARNING! Ammonia is toxic and can pose a SEVERE HEALTH
HAZARD.

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 WATER TO ACID.

3.2 Dithiooxamide Solution: (b

3.2.1 Prepare a 0.2% Dithiooxamide solution in ethﬁ .

3.3 Ammonia Solution: (L
3.3.1 Prepare a 2:5 ammonia solution in f@{ er
3.4 NOTE: LABEL ALL CONTAINERS WIT}-\

3.4.1 Name of solution g
3.4.2 Date of preparation
3.4.3 Initials of Prepa%Q

3.4.4 Expiration date\if

3.5 Document newl &solutions in the Firearm/Toolmark Reagent Log.
4.0 INSTRUMENTA@
4.1 Scale
5.0 MINIM YTICAL STANDARDS and CONTROLS
5.1 ThqStandards & Controls for the DTO test consists of testing a piece of
known copper. A piece of filter paper dampened with an aqueous solution of
Ammonium Hydroxide (25%) is applied to a known source of copper. By

performing the DTO procedure on this control sample the examiner can
determine if in fact the DTO test is reacting.

icable

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
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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.

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 appl@te

pressure for approximately 5 seconds.

Dithiooxamide Solution to the tested area of the filte

6.4 Remove both pieces of filter paper and place sev @ of the
a
6.5 Repeat this process on all holes to be tex% ides of a hole should be

tested if there is a question of entrance vs.

6.6 INTERPRETATION OF RESULTS:%

6.6.1 A dark greenish-gra & reaction, corresponding to the area
tested, constitutes a pggftive tion for copper, and a blue color reaction,

corresponding to thz tegled, constitutes a positive reaction for nickel.

7.0 APPROPRIATE APPEN

7.1.1 Appediy’A Critical Reagents

7.1.2 A@i 3 - Calibration Standards and Instrumentation
Mainten

.zppendix 4 - Worksheets
8.0 APPROVID SUPPLIERS

8.1 VWRSP.com
9.0 REFERENCES

9.1 Lekstrom, 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.
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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.

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 used gmependently
and/or in conjunction with other tests in range determinations. T}gbplified
Griess and Sodium Rhodizonate test utilizes color chemis ions to help
distinguish obscure or faint gunpowder and lead patterns%
the test detects nitrites, a product of the incomplete qur
reacting with acetic acid to form nitrous acid. Thig c\c1 ines with Marshall's
Reagent and produces a brownish-red color reartb e follow-up Sodium

I

Rhodizonate portion of the test detects leaq.

reagent to produce a magenta color reaglj
1.2 It should be noted that if multiple che | examinations are going to be

performed on an item they must gllo\a specific order.
1.2.1 First- Modified &I Q¥Simplified Griess
1.2.2 Second- LI\ RITodizonate
1.2.3 Thirdg Di Xamide

1.3 OTHER PROCEDURES

1 led Griess- Direct Application Technique
odium Rhodizonate Procedure- Bashinski Transfer Technique
.3.3 Sodium Rhodizonate Procedure- Direct Application Technique
1.3.4 Dithiooxamide
2.0 SAFETY 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

Griess portion of
in gunpowder, by

present combines with 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 protective
equipment must be considered to avoid exposure to dangerous chemicals.
Consult the appropriate Material Safety Data Sheet (MSDS) for each chemical

prior to use. (b
2.3 NFPA Listings \

2.3 NFPA Listings

HEALTH | FLAMMABILITY | R T CONTACT
HAZARD HAZARD H HAZARD
Sulfanic Acid <) 3 CORROSIVE
Marshall's Reagent 3 : T & 1
Hydrochloric Acid 3 0 \ 1 OXY
Methanol 1 \ 0
Sodium Nitrate 1 A 0
Glacial Acetic Acid 1 3 1

2.4 Chemical Warnings :@

2.4.1 WARNIN ilic Acid is toxic and can pose a SEVERE
HEALTH HA

24.2 N I Sulfanilic Acid is flammable and can pose a SEVERE
FL BIJTY HAZARD.

NING! Sulfanilic Acid is a strong corrosive and can pose a
E 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 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 WAEBO ACID.

3.2 Sensitized Blank: \

3.2.1 Add 5.0 grams of Sulfanilic Acid to one Ii% lled water and
mix.

3.2.2 Add 5.0 grams of Marshall's Rea er(b\e liter of methanol and

mix.
3.2.3 Once both the solutions in 2 are prepared mix them
ith (alé

together in a clean photo tr cial Acetic Acid in a ratio of 7:7:1
(Sulfanilic/Marshall’s/Ace

3.2.4 Saturate piec % aper or desensitized photo paper in this
solution in a suitgble YorMfner, such as a photo tray.

3.2.5The bla \e ready to use after the excess liquid is allowed to drip
back into t tray.

@Test Fabric Swatches:

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

3.3 Nitrite

.3.2 Cut small swatches of this fabric. Typically four small one inch by
one 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 the dark tea-
colored liquid into a clean container.

3.4.3 The Sodium Rhodizonate solution must not be st re%rnight as it
loses efficacy. K

3.4.4 Prepare a 5 percent Hydrochloric Acid so
milliliters of concentrated HCI into one liter of

tilled water.

3.5 NOTE: LABEL ALL CONTAINERS WITH:

3.5.1 Name of solution \\
3.5.2 Date of preparation g

3.5.3 Initials of Preparer

3.5.4 Expiration dat plicable (No date indicates indefinite expiration.)
4.0 INSTRUMENTATION \A

4.1 Scale/Balanc
5.0 MINIMUM ANALEYTICQ\®* STANDARDS and CONTROLS

5.1 The Analytical Standards & Controls for the Simplified Griess and
Sodi izonate procedure consists of processing a Nitrite and Lead Test
Fabri%ch. An immediate brownish-red color should appear on the sensitized
blank fa* the Griess portion of the exam. This color shift indicates that the
sensitized blank is sensitive to the presence of nitrites. A follow up spraying of
the sensitized 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 clean,
standard (NOT acid- free) parcel wrapping paper. Two layers or more on top and
below the test materials is sufficient.

acetic acid solution treated paper is dry. Optimum results with th press can

6.3 Apply heat and pressure with an iron or photo mounting heat :pqess until the
be obtained by 225 degree heat and pressure for 30 seconds

6.4 It is recommended that photographs be taken of t @s, evidence test
sheets, and known test sheets immediately after ren\i em from the heat
press.

6.5 If no reaction is noted on the test sheet M to sit overnight and
reexamine. A second set of photos is re ended.

6.6 Follow up by spraying the sheets Wn% Sodium Rhodizonate solution.
Spray until the papers are cover an even yellow color.

6.7 It is recommended that pQor s be taken of the sheets at this time.

6.8 Next spray the she tle 5 percent HCI solution. Spray until the yellow

background color di &rs.
6.91Itis recom@m photographs be taken of the sheets at this time.

6.10 INT ION OF RESULTS:

.1&L Any brownish-red indications on the paper are the results of the
Ically specific test for the presence of nitrite residues

6.10.2 Any magenta indications on the paper are the results of the
chemically specific test for the presence of lead 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 cifi® Chromophoric
Test for Nitrate Compounds in Gunshot Residues”, A al, Vol. 22, No. 3,
p.248.

9.2 Shem, Robert J. “A Simplified Griess and&ﬁch\hodizonate Test,” AFTE

Journal, Winter 2001, Vol. 33, No. 1, pp. 37&

9.3 Anonymous, (1970). "Gunshot Resi
7.

d Shot Pattern Test", F.B.l. Law
Enforcement Bulletin, Vol. 39, No.

9.4 Fiegel, F. and Anger, V.,
Elsevier Publishing Co., N

\
&
v

ot Tests in Inorganic Analysis, 6th Ed.,
ew York.
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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 determjmtion
examination, it is usually necessary to attempt to reproduce tx uhslot residue

patterns present on the suspect item. This reproduction is gc lished by
shooting tests at varying distances until the gunshot resittern present on
the suspect item is reproduced. It is an essential preygquisi at the suspect
firearm and ammunition consistent with the susp?tb% ition be utilized.

1.2 OTHER RELATED PROCEDURES \
1.2.1 Shotgun Test Pattern Prod%b\:’rocedure
1.2.2 Safe Firearm Handlin

2.0 SAFETY CONSIDERATIONS

2.1 This procedure does nyp t to address all of the safety problems
associated with its us _U\eE responsibility of the user of this procedure to
establish appropriat and health practices and determine the applicability

of regulatory limit swrior to use.
2.2 Proper a@ include strict adherence to any and all Firing Range rules
must be i and the use of personal protective equipment must be
consigere®o avoid exposure to any potential hazards.
2.3 ApNopriate hearing and eye protection must be worn when applicable.

3.0 PREPARATION

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 (b
6.1 Tests generally should be shot one per piece of target meN
6.2 Tests should be shot in increasing or decreasing r ements until a
distance is established, both shorter and longer thar‘\ie reproduces the
i |

gunshot residue patterns on the suspect item. It jgags that the suspect
firearm and appropriate ammunition be used rc% sts.

6.3 INTERPRETATION OF RESULTS:

6.3.1 By utilizing the suspect fire nd appropriate ammunition it is
possible to obtain a repro of a gunshot residue pattern present on
a suspect item. Theref n ascertain the approximate bracketed
distance that partic s muzzle was from the suspect item when it
was shot

7.0 APPROPRIATE APPE ks

7.1 Appendix g~ sheets

8.0 REFEREN
8.1 Af 970). "Gunshot Residues and Shot Pattern Test", F.B.I. Law

Enfo%t Bulletin, Vol. 39, No. 9, p.7.

8.2 Dillon, John, H., "A Protocol for Gunshot Residue Examinations in Muzzle-
To-Target 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 determjmtion
examination involving a shotgun, it is usually necessary to att ttoyeproduce
the shot patterns present on the suspect item. This reprodyct®orNs accomplished
by shooting tests at varying distances until the shot patteent on the
suspect item is reproduced. It is an essential prereqyigiteti™he suspect firearm
and ammunition consistent with the suspect amr?gsﬁ\ utilized.

1.2 OTHER RELATED PROCEDURES \
1.2.1 Non Shot Pellet Test Patte@\Quctlon Procedure
1.2.2 Safe Firearm Handlin

2.0 SAFETY CONSIDERATIONS

2.1 This procedure does nyp t to address all of the safety problems
associated with its us _U\eE responsibility of the user of this procedure to
establish appropriat and health practices and determine the applicability

of regulatory limit swrior to use.
2.2 Proper a@ include strict adherence to any and all Firing Range rules
must be i and the use of personal protective equipment must be
consigere®o avoid exposure to any potential hazards.
2.3 ApNopriate hearing and eye protection must be worn when applicable.

3.0 PREPARATION

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.
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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 (b
6.1 Tests generally should be shot one per piece of target meN

6.2 Tests should be shot in increasing or decreasing r ements until a
distance is established, both shorter and longer tha reproduces the shot
patterns on the suspect item. It is essential that sep ¥t firearm and
appropriate ammunition be used for these tes s.‘%

6.3 INTERPRETATION OF RESULTS:

6.3.1 By utilizing the suspect fire nd appropriate ammunition it is
possible to obtain a repro of a gunshot residue pattern present on
a suspect item. Theref n ascertain the approximate bracketed
distance that partic s muzzle was from the suspect item when it
was shot

7.0 APPROPRIATE APPE ks

7.1 Appendix g~ sheets

8.0 REFEREN
8.1 Af 970). "Gunshot Residues and Shot Pattern Test", F.B.I. Law

Enfo%t Bulletin, Vol. 39, No. 9, p.7.

8.2 Dillon, John, H., "A Protocol for Gunshot Residue Examinations in Muzzle-
To-Target Distance Determinations”, AFTE Journal, Vol1.22, 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 completion of, boratory
worksheet. This worksheet will include the physical descriptio o%ool. It will
also serve as a source to document the condition of the ey ekas received
and any tests or comparisons performed with the tool. 6

1.2 OTHER RELATED PROCEDURES

1.2.1 Trace Material Examination \(b\

1.2.2 Test Standards \
2.0 SAFETY CONSIDERATIONS q

This procedure does not purpg Q@ ess all of the safety problems associated
with its use. It is the responsg oMWfie user of this procedure to establish
appropriate safety and hea ices and determine the applicability of
regulatory limitations pg se. Proper caution to include strict adherence to
Universal Precautio the Blood Borne Pathogen Plan must be exercised
and the use of pe alWrotective equipment must be considered to avoid
exposure to afly p tial hazards.

3.0 W{EPARA@~
3.1

4.0 INSTRUMENTATION

4.1 Stereomicroscope
5.0 MINIMUM 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 \(b

6.1.5 The size of the tool

6.1.6 The condition of the tool (L:
6.1.7 Type of tests conducted (if any) (b\

6.1.8 The medium used for testing \
7.0 APPROPRIATE APPENDICES g

7.1 Appendix 4 - Worksheets Q
8.0 REFERENCES

8.1 DeForest, Gaenss Lee, Forensic Science: An Introduction to
Criminalistics, McGra&y-Wlill, New York, 1983

O
&
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TM-I-2
TRACE MATERIAL EXAMINATION — TOOL
1.0 INTRODUCTION

1.1 Tools recovered during an investigation may contain trace mgesyrial
transferred from the crime scene. This trace material may be ig the’fopm of blood,

tissue, plaster, paint, hairs, fibers, glass, etc. The examineLnde¥g to evaluate the
importance of this evidence and, if further examination oface material is

necessary, remove and preserve a sample of the tr il present.
Removal of trace material may also be necessaryto §lo e proper
examination and testing of a tool

1.2 OTHER RELATED PROCEDURES \\
1.2.1 Examination and Physical @

2.0 SAFETY CONSIDERATIONS

ation — Tool

associated with its use. Jt is\heWEsponsibility of the user of this procedure to

2.1 This procedure does n oy 1o address all of the safety problems
establish appropriat &e&w

d health practices and determine the applicability
of regulatory limitatio r to use. Proper caution to include strict adherence to
Universal Precgaiti and the Blood Borne Pathogen Plan must be exercised
and the use o perspnal protective equipment must be considered to avoid

exposur n tential hazards.
2.2 r\v des
CHEMICAL i | "™ | "aome | S
15% Acetic Acid 2 2 3
10% Bleach 2 0 1
Methanol 1 3 0
Acetone 1 ) 0
Page 144 of 242
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: 1/31/2013 Version: FTM2013 RO
Effective: 1/31/2013 Status: Archived

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 SEVERE
FLAMMABILITY HAZARD.

2.3.3 WARNING! Acetone is flammable and can pose a E
FLAMMABILITY HAZARD \

2.4 The examiner must use eye protection, and work wit me hood or utilize
a spot vent. The examiner may wish to consider wex .- |rator and gloves.

3.0 PREPARATION
3.1 NOTE: ALWAYS ADD ACID TO WAT ADD WATER TO ACID.
3.2 15% Acetic Acid Solution: E\
3.2.1 Prepare a 15% Ace@ Solution utilizing Concentrated Glacial
Acetic Acid and distilled water,
3.3 10% Bleach Soluti A@
3.3.1 Prepar each Solution utilizing Bleach and distilled Water
4.0 INSTRUMENTAT
5.0 MINIMUM A IAL STANDARDS and CONTROLS
5.1 N
6.0 PROCEDYRE or ANALYSIS

6.1 Examine the tool visually and microscopically for any trace material and
record in notes.

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 container/packaging
for submission to the appropriate section for further examination.

6.4 If the trace material is not going to be retained for further ex tion,
proceed with the following steps that are applicable. \

6.4.1 For evidence containing blood, tissue or othazards, soak the
evidence for at least one (1) minute in a 10% bfea fution.

h
6.4.2 Remove loose material by rinsing t%fﬁ ith methanol or water.
6.4.3 Remove plaster by soaking th tN 5
6.4.4 Remove paint by soaking t in alcohol or acetone.

7.0 APPROPRIATE APPENDICES Q
7.1 Appendix 3 - Calibrationtggda

7.2 Appendix 4 - Work@

8.0 REFERENCES

% acetic acid solution.

Criminalisgjag, Ydc@¥aw- Hill, New York, 1983

?\

8.1 DeForest,@ en, and Lee, Forensic Science: An Introduction to

Page 146 of 242

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: 1/31/2013 Version: FTM2013 RO

Effective: 1/31/2013 Status: Archived

TM-I-3
TEST STANDARDS
1.0 INTRODUCTION

1.1 In order to compare a questioned toolmark with a suspect t test
standards or marks are usually made with the suspect tool. T asidobjective in
preparing test standards is to attempt to duplicate the ma emhlch the tool
was used to produce the evidence or questioned toolmarQ

1.2 OTHER RELATED PROCEDURES

1.2.1 Examination and Physical CIassiK!).D\ool
1.2.2 Trace Material Examination- o\
1.2.3 Physical Examination & Cla¥#ffigation-Toolmark

@ -Toolmark

1.2.4 Trace Material Exg
1.2.5 Evidence Evalga¥N

2.0 SAFETY CONSIDERATI

Wivolve hazardous materials, operations and/or

ponent parts of a cylinder and/or lock are under spring
sent a missile hazard. This procedure does not purport to
safety problems associated with its use. It is the responsibility
of th r\y this procedure to establish appropriate safety and health practices
and %ne the applicability of regulatory limitations prior to use. Proper
caution™nust be exercised and the use of personal protective equipment must be
considered to avoid exposure to any potential hazards.

2.1 This procedu
equipment. S
tension a

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 test media to
better reproduce the toolmarks.

4.0 INSTRUMENTATION (b

4.1 NONE

5.0 MINIMUM ANALYTICAL STANDARDS and CONTROL?LQ
5.1 NONE (b\

6.0 PROCEDURE or ANALYSIS

6.1 A systematic approach should be u the production of test marks or
standards. Consideration should be givemg

6.1.1 Areas of recent us @tool in question.
6.1.2 Direction of u Q
6.1.3 Indexin &andards/marks.

6.2 INTERPRET G\ RESULTS:

6.2.1 @roscopic Comparison Procedure
7.0 APPROPR%F’PENDICES

7.1A naix 4 - Worksheets
8.0 REFERENCES

8.1 DeForest, 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 — TOOLMARK
1.0 INTRODUCTION

1.1 In order to compare a questioned toolmark with a suspect togiat is necessary
to evaluate the toolmark. This evaluation will consist of a phys"c vauation and

classification of the toolmark. This evaluation will help dete hat course the
rest of the examination should take. The basic objective iuating a

guestioned toolmark is to determine the suitability ar\cl sSW€ation of the

toolmark.
1.2 OTHER RELATED PROCEDURES (b

1.2.1 Examination and Physical @&icaﬂon —Tool
n-T.

1.2.2 Trace Material Examingtio
1.2.3 Test Standards
1.2.4 Trace Material #ation-Toolmark

2.0 SAFETY CONSIDERA &\s

2.1 This proce oeshot purport to address all of the safety problems
associated wif its gs@. It is the responsibility of the user of this procedure to

e safety and health practices and determine the applicability
of regula tations prior to use. Proper caution to include strict adherence to
cautions and the Blood Borne Pathogen Plan must be exercised
and th&use of personal protective equipment must be considered to avoid
exposure to any potential hazards.

=

3.0 PREPARATION
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

6.1 A systematic approach should be used for the physical ex@n and

classification of questioned toolmarks. Consideration sho e given to:
6.1.1 The suitability of the toolmark for compN) purposes.

6.1.2 Class of tool that made the toolmar

6.1.3 Major and minor classes of too@
6.1.4 Physical characteristics of %

6.1.5 Direction of toolmar

6.2 INTERPRETATION OF:@

S

6.2.1 If the tool sultable for comparison the examination may
continue.

6.2.2 If togymark has the same class characteristics as the suspect tool
the ex&ninajon may continue

7.0 APPROPR@WPENDICES
7.1 Appendixyg#- Calibration Standards
7.2 Appendix 4 - Worksheets

8.0 REFERENCES

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

transferred from the crime scene. This trace material may be F fopm of blood,

1.1 Toolmarks recovered during an investigation may contain tr aterial
tEe? ’
tissue, plaster, paint, hairs, fibers, glass, etc. The examinie to evaluate the

importance of this evidence and, if further examination of ace material is
necessary, remove and preserve a sample of the tr awtl| present.
Removal of trace material may also be necessar (N) e proper
examination and testing of a toolmark.

1.2 OTHER RELATED PROCEDURES \\

1.2.1 Examination and Physical @
1.2.2 Microscopic Compa

2.0 SAFETY CONSIDERATION

ation — Toolmark

2.1 This procedure do urport to address all of the safety problems
associated with its u \s the responsibility of the user of this procedure to
establish appropr sakety and health practices and determine the applicability
of regulatory | i prior to use. Proper caution to include strict adherence to
Universal s and the Blood Borne Pathogen Plan must be exercised
and the rsonal protective equipment must be considered to avoid

expow ny potential hazards.
2.2 NF®A Codes
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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 0

2.3 Chemical Warnings \(b

2.3.1 WARNING! Acetic acid is capable of deto %d can pose a
SEVERE REACTIVITY HAZARD.

2.3.2 WARNING! Methanol is flammable &n pose a SEVERE
FLAMMABILITY HAZARD.

2.3.3 WARNING! Acetone is fla \and can pose a SEVERE
FLAMMABILITY HAZARD
2.4 The examiner must rotection, and work within a fume hood
xa¥iner may wish to consider wearing a

or utilize a spot vent,
respirator and glove

3.0 PREPARATION \
3.1 NOTE: ALm ACID TO WATER. NEVER ADD WATER TO ACID.

3.215% I i#l Solution:

Prepare a 15% Acetic Acid Solution utilizing Concentrated Glacial
rc Acid and distilled water.

3.3 10% Bleach Solution:
3.3.1 Prepare a 10% Bleach Solution utilizing Bleach and distilled Water
4.0 INSTRUMENTATION

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 material and
record in notes.

6.2 Determine if further examination of trace material is neces&!? )

6.3 If further examination of trace material IS necessary; 9
6.3.1 If necessary, consult the appropriate s @» to the removal of
any trace evidence. 9\

6.3.2 Remove material being careful n age the tool.

6.3.3 Place the removed trace E\in a swtable container/packaging
for submission to the appropriate ¥cpon for further examination.

6.4 If the trace material is not e retained for further examination,
. . N )

proceed with the following s Are applicable.

6.4.1 For evidenag.cagtaMing blood, tissue or other biohazards, soak the
evidence for w e (1) minute in a 10% bleach solution.

loo%e material by rinsing the tool with methanol or water.

plaster by soaking the tool in a 15% acetic acid solution.

6.4 Remove paint by soaking the tool in alcohol or acetone.
7.0 APPROPEIATE APPENDICES

7.1 Appendix 3 - Calibration Standards

7.2 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 to at produced
it, @ microscopic comparison utilizing a comparison microsco %e
performed. The comparison microscope allows the examiner ace the
evidence on one side of the microscope and the known s%d on the other
side. This procedure may also be used to compare n toolmarks

together to determine if they were made by a sin ol.
1.2 OTHER RELATED PROCEDURES

1.2.1 Examination and Physical @&%on
n

1.2.2 Trace Material Examinatio
1.2.3 Test Standards

2.0 SAFETY CONSIDERATIONS

2.1 This procedure N e hazardous materials, operations and/or
equipment. Som% nt parts of a cylinder and/or lock are under spring
r

tension and ent a missile hazard. This procedure does not purport to
address all_ ofYoe sgfety problems associated with its use. It is the responsibility
of the u IS procedure to establish appropriate safety and health practices
and qgterMype the applicability of regulatory limitations prior to use. Proper

cauti t be exercised and the use of personal protective equipment must be

conside¥ed to avoid exposure to any potential hazards.

2.2 The examiner should consider using eye protection.
3.0 PREPARATION

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 (h
6.1 The procedure steps below do not have to be performed iw er listed;

however, all steps should be considered and/or addresseQ

6.1.1 Select the correct objective (magnificati W and ensure that

the objectives are locked in place. Select &r set of oculars
(eyepieces).

6.1.2 The illumination (lights) used m\it b®properly adjusted. Oblique
lighting is usually preferred.

6.1.3 Compare the unkno Imark to either another unknown toolmark
or a known standard byl he unknown toolmark on the left hand
stage and the other wjp toolmark or known standard on the right
hand stage. A

Nmark must be considered.

6.1.5 If gidetification is not initially made, the examiner should consider
the foll§ingfactors:

=.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 will lead the
examiner to the conclusion that both items (evidence and tests) originated
from the same source.

6.2.1.1 This is defined as an Identification by the %Glossary.
[

ardCNyistics but a
aminer to the
e with respect to

6.2.2 An insufficient correspondence of individual ¢
correspondence of class characteristics will lead t
conclusion that no identification or elimination, \ga
the items examined.

6.2.2.1 This is defined as an In%&b@ by the AFTE Glossary.
efi

An inconclusive can be furthe\ d as:

6.2.2.1.1 Inconclusive A% agreement of individual
characteristics and er le class characteristics, but
o). 'q

insufficient for a gation.

6.2.2.1.2 Inc siyfe B: Agreement of all discernible class
iages\vitlfout agreement or disagreement of individual
ics Jue to an absence, insufficiency, or lack of

<.2.2.?. Inconclusive C: Agreement of all discernable class
C cteristics and disagreement of individual characteristics, but
inSufficient for an elimination.

2.3 A disagreement of class characteristics will lead the examiner to the
onclusion 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 referencing
these indexing marks are taken.

7.0 APPROPRIATE APPENDICES \? ’

7.1 Appendix 1 - Range of Conclusions

7.2 Appendix 3 - Calibration Standards (L:
7.3 Appendix 4 - Worksheets (b\

7.4 Appendix 7 - Verifications

8.0 REFERENCES g\

8.1 DeForest, Gaensslen, and L@ensic Science: An Introduction to
71983

Criminalistics, McGraw- Hill,
8.2 AFTE GLOSSARY w Section 1- Firearms ldentification

&
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TM-III-1
MAGNESIUM SMOKING
1.0 INTRODUCTION

1.1 Magnesium smoking is a technigue of reducing the glare of iny object by
lightly coating the surface with fine magnesium smoke.
™

puttering

1.2 This smoking is traditionally done manually, however
pecimens might

system used for coating Scanning Electron Microsco
also be used.

2.0 SAFETY CONSIDERATIONS (b\

2.1 This procedure involves hazardous aésiills, perations and equipment.
This procedure does not purport to add% of the safety problems associated

with its use. It is the responsibility gfihe usef of this procedure to establish
appropriate safety and health pra @ and determine the applicability of
regulatory limitations prior to Fygfer caution must be exercised and the use
of personal protective equi st be considered to avoid exposure to
hazardous conditions. s\t tffe appropriate MSDS for each product prior to
use.

2.2 NFPA

HEALTH FLAMMABILITY REACTIVITY CONTACT
HAZARD HAZARD HAZARD HAZARD

?n &M Ribbon 1 4 3
2.3 DANGER! Magnesium Ribbon is highly flammable and can pose an

EXTREME FLAMMABILITY HAZARD.

2.4 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.

3.2 Both the roll and the strips should be stored properly based aﬁs NFPA
code

N
4.0 INSTRUMENTATION Q
4.1 Diode Sputtering System (if used) (L
5.0 MINIMUM ANALYTICAL STANDARDS and C @
5.1 NONE OK

6.0 PROCEDURE or ANALYSIS g\

6.1 MANUAL SMOKING:

6.1.1 The short piec %gnesium ribbon are lit.
0

6.1.2 The obje moked is passed over the smoke generated by the
burning magneN

6.1.3 Iffhe qPNct collects too much smoke, wipe the smoke off and repeat

the S
6.§. The coating should be light enough to see the color of the item

ed through the coating of smoke.
6.2 AUTOMATED 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, Vol. 9, No. 2, p.
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 to jesyconveniently
placed on the microscope's stages a silicon rubber cast can %f the
toolmarks in question. There are also occasions when a cggt toolmark might
be received as evidence. In either case, any test standar%de will also have

, Qu st™, or other
[laggfd procedurally are

instructions are followed.

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

1.2 OTHER RELATED PROCEDURES: \

1.2.1 Test Standards g
1.2.2 Microscopic Compa
2.0 SAFETY CONSIDERATION @
2.1 This procedure inv&zardous materials, operations and equipment.

This procedure does urport to address all of the safety problems associated

with its use. Itis t sPensibility of the user of this procedure to establish
appropriate sgffety health practices and determine the applicability of
regulatory,mg g prior to use. Proper caution must be exercised and the use

ctive equipment must be considered to avoid exposure to
nditions. Consult the appropriate MSDS for each product prior to

2.2 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 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 specifiwjione
6.2 Cascade the casting material over the toolmark to %
6.3 Allow the cast the appropriate amount of time to@

6.4 Gently lift the cast off the toolmark.

orientation marks on the back of the ca
7.0 APPROPRIATE APPENDICES Q
7.1 Appendix 4 - Workshe @
8.0 REFERENCES A
8.1 ANON., "Mikr%\g Material Information™ AFTE Journal, Vol.15, No. 2,

p. 80. Q
8.2 Barb : d Cassidy, F.H., "A New Dimension with ‘Mikrosil' Casting
Material™y Journal, Vol. 19, No. 3, p.328

?\

6.5 Consideration must be given to plac@ing marks as well as
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TM-IV-1
MISCELLANEOUS CYLINDER EXAMINATION
1.0 INTRODUCTION

1.1 The forensic application of locksmithing can play an importa rt in criminal
investigations and yield a wealth of valuable toolmark evidencg. THe §xamination
of physical security devices (locks) may lead the investigatgrs'tozygew avenues of
investigation in their case.

1.2 OTHER RELATED PROCEDURES: \%

1.2.1 Lock Set Examination Procedure\

1.2.2 Key Examination Procedure

2.1 This procedure may involv us materials, operations and/or
()

equipment. Some compone€p a cylinder and/or lock are under spring

2.0 SAFETY CONSIDERATIONS

tension and may present a Yl azard. This procedure does not purport to
address all of the saf ms associated with its use. It is the responsibility
of the user of this pr e to establish appropriate safety and health practices
and determine th Iability of regulatory limitations prior to use. Proper
caution must ffe e ised and the use of personal protective equipment must be

considere igf exposure to any potential hazards
22T, Q\?er should consider using eye protection.
3.0 PREPAF%N

3.1 NONE
4.0 INSTRUMENTATION

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 cylinder any cylinder
retaining screw marks in the retaining groove.

6.1.3 Examine the cylinder face and edge. Q\

6.1.4 Note the position of the cam.
\ance.

6.1.5 Examine the plug face and the key\ébu

6.1.6 If a key is submitted with the c&\r@check and note the operating
condition of the cylinder.
6.2 MISCELLANEOUS CYLINDE T%L EXAMINATION:
6.2.1 Disassemble cylj Q
6.2.2 Microscopi%%e the combination pins.
6.2.3 Microsc Ny examine the plug.
6.3 INTERPRETATI @ULTS:

6.3.1 Ina mﬂarks on the combination pins would indicate that an
instrume than a key had been used.

6.3.2%0priate marks in the plug would indicate that an instrument other than
a key h&d been used.

6.3.3 The presence of master pins in the cylinder would indicate that the cylinder
is part 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 a
disguise to conceal something else.

7.0 APPROPRIATE APPENDICES

7.1 Appendix 3 - Calibration Standards (b
7.2 Appendix 4 - Worksheets : \

8.0 REFERENCES
8.1 Robinson, Robert L., "Complete Course i f)hional Locksmithing"
Chicago, lllinois: Nelson-Hall, 1983

9
R QO
Q
S

&
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TM-IV-2
KEY EXAMINATION
1.0 INTRODUCTION

1.1 The forensic application of locksmithing can play an importa rt in criminal
investigations and yield a wealth of valuable toolmark evidencg. THe §xamination
of physical security devices (locks) may lead the investigatgrs'tozygew avenues of
investigation in their case.

1.2 OTHER RELATED PROCEDURES: \%

1.2.1 Lock Set Examination

1.2.2 Miscellaneous Lock Cylinder EXamirtation

2.1 This procedure may involv us materials, operations and/or
()

equipment. Some compone€p a cylinder and/or lock are under spring

2.0 SAFETY CONSIDERATIONS

tension and may present a X! azard. This procedure does not purport to
address all of the saf ms associated with its use. It is the responsibility
of the user of this pr e to establish appropriate safety and health practices
and determine th Iability of regulatory limitations prior to use. Proper
caution must ffe e ised and the use of personal protective equipment must be

considere igf exposure to any potential hazards
22T, Q\?er should consider using eye protection.
3.0 PREPAF%N

3.1 NONE
4.0 INSTRUMENTATION

4.1 Stereomicroscope

5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS
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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. \(b

6.1.4 Note the information on the key bow. Q

6.1.5 Examine and note number of combinati w

6.1.6 Examine and note what type of n& eJnade the combination cuts.

6.2 INTERPRETATION OF RESULTS: \
%)

6.2.1 The condition of the key m icate the amount of use the key has
been exposed to.

6.2.2 The informatio
indicate the name a

on the bow of a duplicated key may
lon of the cutter.

6.2.3 If a pun N-cutting machine is used, striae may be compared
with other with the cutter.

7.0 APPROPRIATERPPRNDICES
7.1 Apr’ Calibration Standards
7.2 AENTIx 4 - Worksheets

8.0 REFERENCES

8.1 Robinson, Robert L., "Complete Course in Professional Locksmithing"
Chicago, lllinois: Nelson-Hall, 1983
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TM-IV-3
LOCK SET EXAMINATION
1.0 INTRODUCTION

1.1 The forensic application of locksmithing can play an importa rt in criminal
investigations and yield a wealth of valuable toolmark evidencg. THe §xamination
of physical security devices (locks) may lead the investigators'toygew avenues of
investigation in their case.

1.2 OTHER RELATED PROCEDURES: \%

1.2.1 Key Examination

1.2.2 Miscellaneous Lock Cylinder EXamirtation

2.1 This procedure may involv us materials, operations and/or
tSN

equipment. Some compone€p a cylinder and/or lock are under spring

2.0 SAFETY CONSIDERATIONS

tension and may present a Yl azard. This procedure does not purport to
address all of the saf ms associated with its use. It is the responsibility
of the user of this pr e to establish appropriate safety and health practices
and determine th I®ability of regulatory limitations prior to use. Proper
caution must ffe e ised and the use of personal protective equipment must be

considere igf exposure to any potential hazards
22T, Q\?er should consider using eye protection.
3.0 PREPAF%N

3.1 NONE
4.0 INSTRUMENTATION

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.
(rhrim device

6.1.3 Examine and note the wear on the bolt, spring b

or anti-friction device. Q
6.2 LOCKSET INTERNAL EXAMINATION: (L
6.2.1 Examine and note the overall condi \He Interior of the lockset.
6.2.2 Examine and note worn, altere maged or missing parts.
6.2.3 Examine and note the ope@\(
as designed
7.0 APPROPRIATE APPENDICES Q
7.1 Appendix 3 - Calibrz%%
7.2 Appendix 4 - Wo \

the lockset to see if it functions

ards
ets
8.0 REFERENCES

8.1 Robi ,gzrt L., "Complete Course in Professional Locksmithing"
Chicago, » Nelson-Hall, 1983

?\
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TM-1V-4
SAFE TYPE EXAMINATION

1.0 INTRODUCTION

investigation. This type of examination may have to be done ig the'ie)d because
of the size and weight of a safe.

1.2 There are numerous factors to be considered wh ing a safe
examination.

1.2.1 Many safes are repaired after a r&%\d the examination must

be done prior to any safe repair.

1.1 The forensic examination of a safe can play an important pa%afriminal
e

1.2.2 What appears to be an act @; &% burglary may prove to be staged.
1.3 Results of a safe examinatio@aid detectives in establishing a crime

pattern.
1.4 OTHER RELATED% ES:
1.4.1 Safe Ex: N mination
1.42S rnal Examination
2.0 SAFETY COLslyl TIONS

2.1 TQis pcedure may involve hazardous materials, operations and/or

equip ome component parts of a cylinder and/or lock are under spring
tensionjand may present a missile hazard. 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 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 (b
5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS \

5.1 NONE

6.0 PROCEDURE or ANALYSIS \%

6.1 In order to determine the type of safe being ex ed, the examiner must
look for or consider the following: x

6.1.1 Manufacturer's Identificatio@
6.1.2 Underwriters Laborlassification label.

6.1.3 Safe Manufac (tonal Association, Inc. Classification label.

or Tag

6.1.3.1 IS association is no longer in existence.

6.1.4 Configur, nd features of the safe.

6.2 INTERPRETA OF RESULTS:

GQiks generally fall into one of six categories, these being:
v 6.2.1.1 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).

Page 172 of 242

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: 1/31/2013 Version: FTM2013 RO
Effective: 1/31/2013 Status: Archived

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 \(b

8.0 REFERENCES g
8.1 Robinson, Robert L., "Complete Course in Profeg8iorgal COcksmithing”

Chicago, lllinois: Nelson-Hall, 1983 (eb\
NQ\S

8.2 Paholke, Arthur R., SAFE RECOGNITI ation of Firearm and Tool
Mark Examiners 1970 Conference.

8.3 Paholke, Arthur R., PHYSICAL SE IJY DEVICES Part IV and Part V,
Chicago Police Department Trai@lletin Volume XVI, Number 1 (1975)

NS
oS

&
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TM-IV-5
EXTERNAL SAFE EXAMINATION

1.0 INTRODUCTION

investigation. This type of examination may have to be done ig the‘ie)d because
of the size and weight of a safe.

1.2 There are numerous factors to be considered wh ing a safe
examination.

1.2.1 Many safes are repaired after a r&%\d the examination must

be done prior to any safe repair.

1.1 The forensic examination of a safe can play an important pa%afriminal
e

1.2.2 What appears to be an act @; &% burglary may prove to be staged.

1.3 Results of a safe examinatio aid detectives in establishing a crime

pattern. @
1.4 OTHER RELATED PR ES:

1.4.1 Safe Ty Vl ation

142S rnad Examination
2.0 SAFETY COLKQ TIONS

2.1 TQis pcedure may involve hazardous materials, operations and/or

equip ome component parts of a cylinder and/or lock are under spring
tensiorjand may present a missile hazard. 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 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 (b
5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS \
5.1 NONE

6.0 PROCEDURE or ANALYSIS \%

6.1 The steps below do not have to be performged in the order listed; however, all
steps should be considered and/or addres me, photograph and/or sketch

any damage to the outside surfaces of body and/or door. Measure the
diameter of any and all holes; triangulat r location on the sketch of the safe.
Note, photograph and/or sketch erence mark(s) that could have been

made during the compromise e. Note, photograph and/or sketch any

t
toolmarks on the exterior s s pT the safe.
6.2 INTERPRETATIO%&SULTS:
6.2.1 Alth al determination should be made until both an internal

and exyMal®amination has been completed, the following information
etefgnined from these types of examinations.

can pe
2.1.1 The damage to the exterior surfaces of the safe was
sufficient 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
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7.1 Appendix 3 - Calibration Standards
7.2 Appendix 4 - Worksheets
8.0 REFERENCES

8.1 Robinson, Robert L., "Complete Course in Professional Locksmithing"
Chicago, lllinois: Nelson-Hall, 1983

8.2 Paholke, Arthur R., SAFE RECOGNITION, Association of %and Tool
Mark Examiners 1970 Conference.

8.3 Paholke, Arthur R., PHYSICAL SECURITY DEV IV and Part V,
Chicago Police Department Training Bulletin Volum mber 1 (1975)

N
({/Q@
S
S

&
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TM-IV-6
INTERNAL SAFE EXAMINATION

1.0 INTRODUCTION

investigation. This type of examination may have to be done ig the'ie)d because
of the size and weight of a safe.

1.2 There are numerous factors to be considered wh ing a safe
examination.

1.2.1 Many safes are repaired after a r&%\d the examination must

be done prior to any safe repair.

1.1 The forensic examination of a safe can play an important pa%afriminal
e

1.2.2 What appears to be an act @; &% burglary may prove to be staged.

1.3 Results of a safe examinatio aid detectives in establishing a crime

pattern. @
1.4 OTHER RELATED PR %ES:
1.4.1 Safe Ty Vl ation
1.42S %I Examination
2.0 SAFETY COLsfyl TIONS

2.1 TRQis pcedure may involve hazardous materials, operations and/or

equip ome component parts of a cylinder and/or lock are under spring
tensiorjand may present a missile hazard. 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 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 (b
5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS \

5.1 NONE

6.0 PROCEDURE or ANALYSIS \%

6.1 The steps below do not have to be performged in the order listed; however, all
steps should be considered and/or address\
6.1.1 Note, photograph and/or si%a y damage to the inside surfaces
of the safe body and/or do

6.1.2 Note, photograp etch the position of the lock box, bolt
works, cam and rel :

6.1.3 Note, phoﬂA and/or sketch any toolmarks on the interior

surfaces of the
OF RESULTS:

gh no final determination should be made until both an internal
angxternal examination has been completed, the following information
%e determined from these types of examinations.

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 Loc ithing"
Chicago, lllinois: Nelson-Hall, 1983

8.2 Paholke, Arthur R., SAFE RECOGNITION, Associati %ﬁrm and Tool
Mark Examiners 1970 Conference.

8.3 Paholke, Arthur R., PHYSICAL SECURITY I art IV and Part V,
Chicago Police Department Training Bulletin YolurfieXVI, Number 1 (1975)

\
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TM-V-1
POLISHING
1.0 INTRODUCTION

1.1 Many valuable items manufactured today have serial numbe r
identification. These numbers are usually die stamped. This pgocess roduces a
leri

compression of the metal or plastic in the area immediately.s nding and a
short distance below the penetration of the die. Serial nuare removed

and/or obliterated in a variety of ways. The serial nuppefn™w’be restored if the
removal/obliteration is not taken past the previou enggMNed compression
zone.

1.2 It is desirable to remove (polish) the grindin d filing scratches introduced
during obliteration. The Polishing proce n be effective independently but is
more often used in conjunction with var@hemical or heat restoration
procedures

1.3 OTHER RELATED PR

1.3.1 Chemical

1.3.2 Electro- \cal

2.0 SAFETV? IDERATIONS
2.1 Thi@procedure involves hazardous 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
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

4.0 INSTRUMENTATION (b

4.1 NONE

5.0 MINIMUM ANALYTICAL STANDARDS and CONTROL?LQ
5.1 NONE \
6.0 PROCEDURE or ANALYSIS \(b

6.1 Note and record any visible charac r to polishing.
sin

6.2 Polish the area of the oblitera ither a:

6.2.1 Dremel type toolgfit ding/polishing disc.

6.2.2 Fine grit sa@
6.3 Depending on th \mt of the obliteration, continue polishing until the
surface is mirror- ving all scratches. If the obliteration is severe it may
not be possib}f or irable to remove all the scratches.
6.4 INT E ION OF RESULTS:

f any characters become visible note these characters.

4.2 If characters do not become visible, proceed to the appropriate
chemical or heat restoration procedure.

7.0 APPROPRIATE 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 Serial
Number Recovery", AFTE Journal Vol. 21, No. 2, p.174.

8.3 Bureau of Alcohol, Tobacco and Firearms Laboratory, Serial er
Restoration Handbook, 1999. \
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TM-V-2

CHEMICAL RESTORATION

NOTE: See Appendix 6 for serial number restoration on firearms. (b

1.0 INTRODUCTION \

1.1 Many valuable items manufactured today have serj %ers for
identification. These numbers are usually die stampg® This, Process produces a
compression of the metal or plastic in the area i XSE surrounding and a
short distance below the penetration of the dig. ’% mbers are removed
and/or obliterated in a variety of ways. The N ber may be restored if the
removal/obliteration is not taken past th %us y mentioned compression
zone.

1.2 The chemical restoration pro @ or sometimes referred to as the chemical
etching procedure is suitabledlr ge¥gfation of serial numbers in metal. The die
stamping process is a for 0 orking" metal. A side effect of cold working
is the decrease of that bty to resist chemical attack. Therefore the

utilization of chemic Nn will affect the compressed area of the obliterated
number faster an ater degree than the non-cold worked area

surrounding it s §ocedure, in conjunction with the polishing procedure, is an
effective w, regjore an obliterated serial number in metal.
1.3 OTH%ATED PROCEDURES:

;.3.1 Polishing

1.3.2 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 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. Consult the appropriate MSDS for each chemical prior to
use

2.2 NFPA Codes

HEALTH | FLAMMABILITY | REACTIVIT
HAZARD HAZARD HAZARD
Cupric Chloride 3 0
Hydrochloric Acid 3 0
Ethyl Alcohol 0 <] =i
Nitric Acid 3 0 \ 0O
Ferric Chloride 2 0 \ 0
Sodium Hydroxide 3 0 A}

2.3 Chemical Warnings Q
rl

2.3.1 WARNING! Ch toxic and can pose a SEVERE HEALTH
HAZARD.

2.3.2 WA NHYdrochloric Acid is toxic and can pose a SEVERE

.3.4 WARNING! Nitric Acid is a strong solvent possessing oxidizing
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 WATER TO ACID.

3.2 Fry's Reagent (b

3.2.1 90 grams Cupric Chloride (CuCl,)

3.2.2 120 mL Hydrochloric Acid (HCI) (LQ

3.2.3 100 mL distilled water (H,0) \
3.3 Turner's Reagent \(b
3.3.1 2.5 grams Cupric Chloride \
3.3.2 40 mL Hydrochloric Agp# %
3.3.3 25 mL Ethyl Alc Q
3.3.4 30 mL dIStIQ%
\

3.4 Davis Reagent

3.4.1 5 Cupric Chloride (CuCl,)
ydrochloric Acid (HCI)
%L distilled water (H0)
3.5 Zhlc Acid

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 (H,0)
3.7 Ferric Chloride

3.7.1 25 grams Ferric Chloride (FeCls)
3.7.2 100 mL distilled water (H,0) (b
3.8 10% Sodium Hydroxide \

3.8.1 10 grams Sodium Hydroxide (NaOH) (LQ

3.8.2 100 mL distilled water (H,0)

4.0 INSTRUMENTATION ,
5.0 MINIMUM ANALYTICAL STANDARDS a@\\ﬁ OLS

5.1 NONE

6.0 PROCEDURE or ANALYSIS Q

6.1 Initial inspection of the mber area for coatings, trace material or any
character remnants a\ possibly determining the method of obliteration
6.2 Utilize the "PQlis ocedure” if necessary.

6.3 Determing{the | number medium's physical properties, i.e. magnetic or
non-mag

6.4 U% e agpropriate chemical reagent
4.1 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

6.4.2.4 10% Sodium Hydroxide

6.4.2.5 Diluted Fry's Reagent \(b
6.5 Apply the chemical solution to the area of obliterati g cotton tip
applicators or swabs that have been moistened wit % Ical solution.
6.6 INTERPRETATION OF RESULTS: h\

6.6.1 If any characters become visib\o these characters
7.0 APPROPRIATE APPENDICES g

7.1 Appendix 4 - Worksheets Q
7.2 Appendix 5 - Serial Nu estoration
8.0 REFERENCES

8.1 Treptow, Rick@andbook of Methods for the Restoration of Obliterated

Serial Numberg® 978.
8.2 Polk, . and Giessen, Bill, C. "Metallurgical Aspects of Serial
Number y", AFTE Journal Vol. 21, No. 2, p.174.

8.3B of Alcohol, Tobacco and Firearms Laboratory, Serial Number
Restorakion Handbook, 1999.
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TM-V-3
HEAT
1.0 INTRODUCTION

1.1 Many valuable items manufactured today have serial numbers for
identification. These numbers are usually die stamped. This process produces a
compression of the metal or plastic in the area immediately surr%? and a
short distance below the penetration of the die. Serial number&e oved
and/or obliterated in a variety of ways. The serial number gy beNestored if the
removal/obliteration is not taken past the previously m %t compression
zone.

1.2 The Heat procedure is suitable for restoratio lal numbers in plastic.
The die stamping or embossing process is coldworking" plastic. A side
effect of cold working is the decrease of a&'tém ability to resist heat.
Therefore the utilization of this procedu ffect the compressed area of the
obliterated number faster and to agkgater«€gree than the non cold-worked area
surrounding it. This procedure, i Ynction with the polishing procedure, is an
effective way to restore an ojgfit erial number in heat.

1.3 OTHER RELATED RES:
1.3.1 Polishin \
1.3.2 Eg:j emical

1% tic
? hemical
2.0 SAFETY NSIDERATIONS

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
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 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 \(b
4.0 INSTRUMENTATION

5

5.0 MINIMUM ANALYTICAL STANDARDS and COK

5.1 NONE

6.0 PROCEDURE or ANALYSIS g\
6.1 Apply heat to the area of o utilizing a high intensity lamp.
Qe?

6.2 Continue the applicatio until the plastic in the obliterated area starts

to liquefy.
6.3 INTERPRET@ RESULTS:
6.3.1 If@ acters become visible note these characters.
7.0 APPROPR A NDICES
7.1A 4 - Worksheets

7.2 Appendix 6 - Serial Number Restoration
8.0 REFERENCES

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 Number
Restoration Handbook, 1999.

8.4 Roberts, Van, "Restoration of Serial Numbers in Plastic", AFTE Journal ,Vol.
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 for
identification. These numbers are usually die stamped. This process produces a
compression of the metal or plastic in the area immediately surr Qg and a
short distance below the penetration of the die. Serial number&e oved
and/or obliterated in a variety of ways. The serial number gy beNestored if the
removal/obliteration is not taken past the previously m compression
zone.

1.2 The Magnaflux® technique is used by meta to detect surface or
subsurface flaws in iron or steel. Magnetic ewfipplied to a magnetized
specimen, outline the obliterated charac %rr: ccessful restoration. A side
effect of cold working is the increase of 's magnetism. Therefore, the
utilization of this method will affeciglag conwffessed area of the obliterated
number rather than the non col @ [ area surrounding it. This procedure, in
conjunction with the polishingfprgcoNgre, is an effective way to restore an
obliterated serial number i netic metal. The Magnaflux® technique is
nondestructive, and ¢ plied without hindering other restoration methods.

1.3 OTHER REL% CEDURES:
131 @
1@ ro-Chemical
eat

.3.4 Chemical

2.0 SAFETY 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

HEALTH | FLAMMABILITY | REACTIVITY | CO i
HAZARD HAZARD HAZARD A

9CM Prepared Bath 1 4 0
7HF Prepared Bath 1 4 0
14AM Prepared Bath 1 4 0
SKC-S 1 3 [ ¢ OXY

Cleaner/Remover

2.3 Chemical Warnings

2.3.1 WARNING! 9Cm Prepare \ highly flammable and can pose a
SEVERE SAFETY HAZARD

2.3.2 WARNING! 7 HF P Bath is highly flammable and can pose a
SEVERE SAFETY H@
2.3.3 WARNIN 4 AM Prepared Bath is highly flammable and can pose
a SEVERE S ZARD

234 W GIBKC-S Cleaner Remover is highly flammable and can
pose afSEV SAFETY HAZARD

2.4 The e’ should consider the use of eye protection, and work within a
fume% utilize a spot vent. The examiner may wish to consider wearing a
r

respirdg@r and gloves.

2.5 If the UV light source is being used, the examiner must protect against
exposure to the eyes and minimize exposure to the skin.

3.0 PREPARATION
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

6.0 PROCEDURE or ANALYSIS \(b
6.1 Ascertain whether the specimen is suitable for testj %Magnaﬂux@ by
placing a magnet on the area of obliteration. The sp fr;lb Suitable if it can be

magnetized. \

6.2 Clean the area of obliteration with the SK% ner/Remover by spraying
dryWefore proceeding.

this onto the surface and wiping. Allow th's\

6.3 Apply Prepared Bath to the area of @aﬂon with a disposable pipet.

6.4 Place the magnet behind t f obliteration, with the poles on either side
ayhe

of the area. This placement Ojusted to reveal more or different areas of
the obliteration.

6.5 If 14AM (Fluc@ared Bath is being used, observe the characters

under a black lig

6.6 INTERPRETA OF RESULTS:

GQﬂe any characters that become visible prior to proceeding with
cNstep.

EG.Z If any characters do not become visible, proceed to the appropriate
chemical restoration procedure

7.0 APPROPRIATE APPENDICES
7.1 Appendix 4 - Worksheets

7.2 Appendix 6 - 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 Serial
Number Recovery", AFTE Journal Vol. 21, No. 2, p. 1 74.

8.3 Bureau of Alcohol, Tobacco and Firearms Laboratory, Serial er
Restoration Handbook, 1999.

8.4 O'Reilly, W.E. Magnetic Restoration of Serial Numbe%E Journal 7: 26-
27.

8.5 Schaefer, Jeffrey. Serial Number Restoratio(%\f}m)ns. AFTE Journal

19(3): 276-278.
8.6 Turley, Dennis M. Restoration of St \aﬁrks on Steel Components by
Etching and Magnetic Techniques. JFS%: 40-649.

&
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TM-V-5
ELECTROCHEMICAL
1.0 INTRODUCTION

1.1 Many valuable items manufactured today have serial numbe r
identification. These numbers are usually die stamped. This pgocess Jroduces a
compression of the metal or plastic in the area immediatel sn.&n Ing and a
short distance below the penetration of the die. Serial nuare removed
and/or obliterated in a variety of ways. The serial nugpefn®w’be restored if the

removal/obliteration is not taken past the previou?gen ed compression
zone.

1.2 The electrochemical technique using th st%ard chemical etchants is an
enhanced form of chemical restoration, h the application of a voltage
potential assists the oxidation of the spe n. The die stamping process is a
form of "cold-working" metal. A siffle eNect of cold working is the decrease of that
item's ability to resist chemic tt herefore, the utilization of this method will
affect the compressed are e ghbliterated number faster and to a greater
degree than the non co%<p area surrounding it. This procedure, in

hi

conjunction with the N rocedure, is an effective way to restore an
magnetic metal.

obliterated serial
PROCEDURES:

1.3 OTHER
1 ;shing
agnetic
.3.3 Heat
1.3.4 Chemical
2.0 SAFETY 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 exposure to
hazardous conditions. Consult the appropriate MSDS for each chemical prior to
use.

2.2 The examiner should consider the use of eye protection, an rk within a
fume hood or utilize a spot vent. The examiner may wish to cqasider Jearing a
respirator and gloves. K

3.0 PREPARATION

N\
3.1 NONE (]/
)

4.0 INSTRUMENTATION

4.1 Power source %\
5.0 MINIMUM ANALYTICAL STANDA nd CONTROLS

5.1 NONE &

6.0 PROCEDURE or ANALYQIS

6.1 Attach the speci Nthe positive terminal of the power supply via an
alligator clip.

6.2 Thorou sogk the cotton tip of an applicator with the appropriate chemical
enchan taCh this to the negative terminal of the power supply via an

allig c, being certain to do so on a moistened area at the base of the cotton
tip.

6.3 Turn on the power supply and adjust the voltage to 6V.

6.4 Wipe 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 ’
N

8.1 Treptow, Richard, S., Handbook of Methods for the R of Obliterated
Serial Numbers, NASA, 1978.

8.2 Polk, Donald, E. and Giessen, Bill, C. "Metal N ects of Serial
Number Recovery", AFTE Journal Vol. 21, Ng, Z, 7.1y2.

8.3 Bureau of Alcohol, Tobacco and Firearm LaBoratory, Serial Number
Restoration Handbook, 1999. Q

8.4 Turley, Dennis M. Restoratio amp Marks on Steel Components by
Etching and Magnetic Technig#e 32(3): 640-649.

8.5 Deats, Marcellus. Seria r Restoration Information. AFTE Journal 12
(3): 82-83.

8.6 Matthews, J. 0 \irearms Identification. Volume I, pp. 77-80. Charles
C. Thomas. SpfMgiNyd, lllinois. 1962.

8.7 Miller, urrent Assist for Die Stamp Impression Restoration, AFTE
Journal ;

?\

Page 197 of 242

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: 1/31/2013 Version: FTM2013 RO

Effective: 1/31/2013 Status: Archived

APPENDIX 1
RANGE OF CONCLUSIONS
1.0 Firearms
1.1 Identification
1.1.1 The fired evidence in question was fired with the N firearm.

1.1.2 The fired evidence in question was fired fr ame firearm,

firearm not received.
1.2 Elimination \

1.2.1 The fired evidence in question At fired with the suspect firearm.

1.2.2 The fired evidence in ques not fired from the same firearm,
firearm not received.

1.2.3 The discipline reg@gp! at an elimination of a firearm by other
than class characte iggpossible but that such elimination is an
exceptional situagn.

1.2.4 The disciimMydoes not consider the routine comparison of test shots
tothe o se Me to normally constitute an exceptional situation.

1.2 ={f miner arrives at an opinion where he/she eliminates a

fi

r any reason, the examiner must substantiate the reasons
ting his/her opinion and incorporate them into his/her work notes.

1.3 Inc®nclusive

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 individual
characteristics due to an absence, insufficiency, or lack of
reproducibility.

1.3.3.3 Inconclusive C: Agreement of all discerN SS
characteristics and disagreement of individ%ara teristics, but

insufficient for an elimination. (L
1.4 Unsuitable \

1.4.1 The fired evidence in question 'SN wble for comparison
purposes.
1.5 Unidentifiable g
1.5.1 The evidence in annot be identified as being fired
evidence. Q
2.0 Toolmarks \A

2.1 Identificatior%
211 T@ ark evidence in question was made with the suspect tool.
e 100

2 Imark evidence in question was made with the same tool,
00NQoOt received.

2.2 EIRpination

2.2.1 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 or eliminated
as having been made with the suspect tool.

2.3.2 The toolmark evidence in question cannot be ide&i(eb eliminated
as having been made with the same tool, tool not @tt

2.3.3 Inconclusive categories

2.3.3.1 Inconclusive A: Some agre orindividual
characteristics and all discernibll\cla haracteristics, but
insufficient for an identificatio

2.3.3.2 Inconclusive B: A% t of all discernible class

characteristics withge™sgreement or disagreement of individual
characteristics d N hbsence, insufficiency, or lack of

reproducibility.

2.3.3.31 cl\sive C: Agreement of all discernable class
characegrcs and disagreement of individual characteristics, but
iNnsugg r an elimination.

2.4 Unsuitab{)

2! toolmark evidence in question is not suitable for comparison

?‘R es.
2.5 UnMlentifiable

2.5.1 The evidence in question cannot be identified as being a toolmark.
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APPENDIX 2
CRITICAL REAGENTS

1.0 Analytical Standards and Controls are crucial in examinations where the potential
for an erroneous result is possible due to the test procedure itself. The purchase of
chemicals for use as critical reagents will be in accordance with the %mes of the

Laboratory’s Quality Assurance Manual. The following chemicals re all used
in distance determinations, are therefore defined as CRITIC ENTS within
the Firearm and Toolmark Section:

e GRIESS RDII-1 (L

e RHODIZONATE RDII-4 \

e DITHIOOXAMIDE RDII-5 ,

These reagents
1. are prepared fresh when needeg forc%/vork by the examining scientist,
2. are tested with positive and e controls,
3. the results are recorded worksheet, and

Chemical solutions are documﬁ prepared in the Firearm/Toolmark Reagent
Log. Documentation of the t Qcal reagents listed above is in the case notes and
includes control testing don Ke time of use. Retrieval of historical data in Justice
Trax regarding chemi ting?of critical reagents demonstrates compliance. See the
section on Range Ddtermgpaltions for approved suppliers of critical reagents.

2.0 Griess and ified Griess

21T ytical Standards & Controls for Modified Griess procedures consists
of first §alyzing a control cloth swatch containing known gun smoke (soot) and
partially burned gunpowder on one of the sensitized blanks being used.

2.2 A brownish/red (Griess) or orange (Modified Griess) color should appear on
the sensitized blank. This color shift indicates that the sensitized blank is
sensitive to the presences of nitrites.

3.0 Sodium Rhodizonate

Page 201 of 242

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: 1/31/2013 Version: FTM2013 RO
Effective: 1/31/2013 Status: Archived

3.1 Primary Analytical Standards & Controls for Sodium Rhodizonate

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.

sample the examiner can determine if in fact the Sodium \zonate

3.1.2 By performing the Sodium Rhodizonate procedure omEis control
solution is reacting.

3.2 Alternative Analytical Standards & Controls for Soga dizonate

3.2.1 An alternative set of Analytical Stan % ntrols for Sodium
Rhodizonate procedures consists of utiliz n swabs or a small piece
of filter paper dampened with a 5% HygNCc c acid solution.

3.2.2 One of the treated swabs @aper is rubbed against a piece of

known lead.
3.2.3 This control sam processed with the Sodium Rhodizonate
test to insure that th < ctlng properly.

3.3 Dithiooxamide

3.3.1 Analyic dards & Controls for the Dithiooxamide (DTO)

;. .1 The Analytical Standards & Controls for the Dithiooxamide

(DTO) procedure consists of testing a piece of known copper. A
v piece filter paper dampened with a aqueous solution of Ammonium

Hydroxide (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 piece of
known copper. This swab is then processed with the DTO test to
insure that the test is reacting properly.

Note: For each of the chemical procedures listed above, a chromorphic%
producing) reaction indicates a positive reaction. On each control saw d on each
tested item of evidence, the lack of a chromorphic reaction indicn nreaction.
Before an analytical conclusion is finalized about the develo gl chromorphic
reaction, it is important for the analyst to observe areas of IN ¢ reaction, to assure
that no unknown property about the tested item is respﬁB for a false positive

reaction. g\\

N

N
QS’Q\
?\
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APPENDIX 3

CALIBRATION STANDARDS and INSTRUMENTATION MAINTENANCE

1.0 COMPARISON MICROSCOPES

The State of Alaska Scientific Crime Detection Laboratory utilizes tv%ds LCF
Firearms Comparison Microscopes, installed March 1, 2010 and May

These microscopes replaced a Reichert Comparison Scope, gwgal The
Operations Manual and validation certification for the Lee
maintained on the laboratory’s computer network and ir\e

1.1 AS NEEDED: \(b

2.1.1 The comparison microsco Qe cleaned and serviced by a
factory certified technician.

ratory’s LIMS.

1.2 USAGE:

1.2.1 The comparis crggcope will be checked prior to use to insure
that it is functions perly.

1.2.2 This che be performed by placing two similar items on each
stage (tp’r estland observing the agreement between these items.

1.2 \ formance check of the comparison microscope will be

ed in the case file.

% Use of the stage micrometer for critical measurements of evidence
il be preceded by verification with a NIST Micrometer Calibrator. This
verification will be documented on the firearm worksheet.

2.0 STEREOMICROSCOPE

The 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 factory
certified technician if needed.

2.2 USAGE:

2.2.1 Each stereomicroscope will be checked prior to e%ure that it
is functioning properly. “\

2.2.2 This check will be performed by observin%ﬂ% under the
rrgige
n

microscope and utilizing past experience in d g if the instrument
appears to be giving a true and accurate ation of the evidence.

3.0 BALANCES g\

3.1 ANNUALLY:

3.1.1 The balances wgf bgrc ed, calibrated, and certified annually by an

accredited external Wgn ocumentation of this action is kept with the
laboratory’s quall urance records.
3.2 MONTHLY

3.2.1 \grificqti8n of balances with NIST traceable standard weights will be
pe onthly and the verification documented in the Firearm
ogbook. Reference weights must not be touched with bare
@ (tweezers or gloves are used).
4.0 TRIGGER PULL DEVICES (ARSENAL or POSTAL WEIGHTS)
4.1 ANNUALLY:

4.1.1 Performance checks of the three trigger pull weights (0.5 Ib, 1 Ib,
and 2 Ibs) will be conducted when purchased and annually thereafter.
Each weight must not exceed £2.0 grams when performance checked, or
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the weight will not be used. The performance checks will be conducted
utilizing an externally calibrated in-house balance.

Documentation of yearly performance checks of the trigger pull weights
and trigger pull (hook) device will be made and the records maintained in
the Firearm Balances & Weights Logbook and in the Quality Assurance
files maintained by the Quality Assurance Manager.

Conversions: \‘b

e 0.5Ib. =226.80 grams
e 1.0lb.=453.59 grams Q
e 1.5Ibs. =680.39 grams (L
e 2.0lIbs.=907.18 grams (b
4.2 USAGE: \

4.2.1 The arsenal weights and " @: aRvice” will be inspected before each
use to insure that the weightg are na#damaged. This inspection does not
need to be documented 1@ omething is noted.

5.0 MICROMETER/CALIPER
5.1 USAGE: A

5.2.1 The %}r/caﬁper will be checked prior to use to insure that it is
e

functionp rly using a NIST-certified gauge block. The Certificate of
Accuray wilj be maintained on the laboratory’s network and in the LIMS.
CRS will be documented on the appropriate laboratory worksheet

‘;or item being measured. The gauge block will be replaced every two

6.0 RULERS
6.1 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 record them,
will be documented to the nearest tenth of an inch on the appropriate

Firearm Worksheet. (b
7.0 FUME HOOD \

7.1 ANNUALLY:

7.1.1 The fume hood will be serviced and ggrtNed§gfinually by a reputable
outside agency. These preventative main actions will be
documented and that documentatio kNv' the laboratory Quality
Assurance records. \

8.0 INFRARED CAMERAS g
S

The State of Alaska Scientific Crirge ion Laboratory utilizes a Sony NightShot
digital camera. This camera is arily for documentation photography and

for visualizing gunshot residue\ONg#idditional IR camera, a Canon EOS 5D Mark II
digital SLR, has been vali r use in the Firearm unit of the laboratory.

The Operation Ma %ese cameras are kept in the Firearm/Toolmark
laboratory. Inforngationgo™ the cameras is also kept on the laboratory computer
network:

I:\Discip aes\Firearm and Toolmark\Instrumentation & Equipment\Infrared
Cameras
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APPENDIX 4
WORKSHEETS

1.0 PURPOSE:

1.1 documenting the work done

1.2 guiding the examination \(b

1.3 serving as an archive for future reference Q
®

2.0 ACCREDITATION STANDARDS (ISO 17025 Sectign echnical Records)
mandate that:

e All original observations, data, and calibrati mords be retained,

e the name of the examiner is included o% orksheet,

e the documentation is sufficient for anoth alified examiner to evaluate what
was done and interpret the data

e factors affecting uncertainty ment are identified,
e examination records indica rt and end dates of testing,
e the unique Laboratory r and examiner name or initials are indicated on

each page of case
e all examination r ré considered complete prior to any technical or
ie and
arg done by a qualified and competency tested Firearms

IS verification recorded in the LIMS.

KSHEETS:

3.1 A firearm worksheet may take on many forms but should minimally contain
the following 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 \(b
3.1.10 Trigger pull Q

3.1.11 Rifling characteristics \(L

3.1.12 Barrel length \‘b

3.1.13 Overall length \

3.1.14 Documentation of test fires uced using the firearm

3.1.15 Other informatioget Q
4.0 FIRED BULLET WORKSI—%{;@
4.1 A fired bullet wor, & y take on many forms but the examiner should
minimally consideg ¢ IMng the following information:

4.1.1 L@bor Case Number

iner might find useful

4 t Caliber
ullet Weight
.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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5.0 DISCHARGED CARTRIDGE CASE WORKSHEET:
5.1 A discharged cartridge case worksheet may take on many forms.

5.1.1 The examiner should minimally consider containing the following
information:

5.1.1.1 Laboratory Case Number \|? >

5.1.1.2 Cartridge Case Callber/DeS|gnat|on

5.1.1.3 Head Stamp Information \(L

5.1.1.4 Morphology of the cartrldg

5.1.1.5 Type of firing pin mer
r

5.1.1.6 Type of breach fa%

5.1.1.7 Detailing a « (g \neous marking

51180&@

N
O
&

ing

gn 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 format for report
generation. The report that is issued represents a summary of the analytical findings and
should include:

Name of submitting agency

Submitting agency case number
Date of report
Crime Laboratory case number \
Name of submitting officer or contributor

Brief description of items analyzed Q
Results or conclusions
Name of the Forensic Scientist performing an S

Name of person performing the review of fir&

nd

The final report will clearly convey to the o& r prosecutor exactly what was

TIOMMODO®m>

analyzed.

REASONS for INCONCLUSIVE RES ill be conveyed on the worksheet and in
the report.

Reports should be thoroughly chegk the forensic scientist after they are generated
and before sending for reviesy. eports issued by examiners at the Scientific Crime
Detection Laboratory must bjected to a technical and an administrative review by
another forensic scieni lor%o issuing the report. The technical review portion must

be performed by afsciegi®t that has been competency tested in the Firearm and

Toolmark disciplj
A technical gygeVWocuses on the analyst’s bench notes and the chain-of-custody

records. Th%purpose of a technical review is to ensure that the conclusions of the
examiner are Mir and reasonable and based on sound scientific examinations and
procedures. The technical reviewer should agree with the conclusions as based on the
testing performed, and should be comfortable testifying to the results if the analyst
happens 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 reviewer has
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 following information.
It details the method that they and several other laboratories are utilizing to categorize
their serial number restoration analysis.
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Section Two Serial Number Removal Definitions and Codes

Guide 2o
To Illegal Firearms Q'\
Trafficking Invesﬁgati@

ection 2

al Number Removal

v Definitions and Codes

ATF National Tracing Cenier Guide To Hlegal Firearms Trafficking Investigations

Page 214 of 242

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: 1/31/2013 Version: FTM2013 RO

Effective: 1/31/2013 Status: Archived

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 riangle 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 @d
th

An electric scribe or power assisted pointed engraving tool is used to obliterate or disfigure
engraved depression of the serial number and the surrounding by making several
pressing the scriber into each element of the serial number until it is unreadable.

g8

Ground/Abrasive Grinding Device/Coarse Surface - GR

The stamped or engraved depression of the serial number and sarroundin, or sanded to a

common plane and the resulting relieved surface area is characteristi is type of mark is

consistent in alterations produced with the edge of a course abrasi in an angular or bias

position which produces an easily discemed *Cross-grain” or "An, it\ing signature,
Ground/Abrasive Grinding Device/Smooth Suf¥gce

The stamped or engraved depression of the serial numbeNgn nding area is ground or sanded to a

common plane and the resulting relieved surface aggaeis
consistent in alterations produced with the edge o
wheel's rotation which produces an *In-line” grindify

Ground/Abrasive Grinding Dgg#fceMgncave Surface - GRV ,
The area containing the serial numbgr ) i i i
alterations produced with a bench
relief is achieved using an a
which produces an "In-line"

Peened/Comp er - PND
A series of manuall, i depressions (pecning marks) administered repetitively with a hammer
or similar tool over the serial number to render it unreadable,

on Device/Punch - PUN

plied impact depressions (punch marks or holes) administered at random or in a
pattem and nd the serial number to render it unreadable. Individual punch marks may be classified
itionally, similar marks on other fireanms or comparative test samples conducted with the
h may be positively identified through comparative analysis and tool mark identification

Id motorized grinding tool. The charscteristic concave
ary file cutting in the same plane of the wheel's rotation

ng).

- ched/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.

Scratched/Pointed Hand Tool - SCN

A pointed hand tool similar to an awl or scribe is used to repeatedly scratch the stamped or engra
depression of the serial number and the surrounding area until the number is unreadable.

{

ATF National Tracing Center suide To Iflegal 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 Hand-held Motorized Drill or Drill Press
The Brilled impression may also exhibit Each character of the serial number may be
an angular cut which is classified drilled out individually and the resulting impression
as a "Triangle Base Depression” Signature. exhibits 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

Guide To Hlegal Firearms Trafficking Investigations

[I Psée -11 ,!.

ATF National Tracing Center
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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
the scriber into each element of the serial number until the it is unreadable,

e
i' PIETAC BERETTA sermcem w1 Co # BHOmT
] s
- P — .
— e —
—_— .

BO2007Y [ Y

———— ;’ 0

|

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-Impact” 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.

L7

Alternate ELS Signature

Inserting the power assisted scriber inlo each elerment

of the serial number produces individually defaced characters
and renders the entire 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

Exhibiting GRC Characteri®ti
with a Coarse Altered ’?k

a "Cross-grain” Grindind’Sifgature

Serial Number Removed

with Spherical Carbide Burr Resulting a
well Defined Depression with a Coarse Surfag
Exhibiting a "Cross-grain® Grinding Signa
— . -
R J I

A =%

Shank Mounted Rotary Cutters,
Carbide Burrs and Grinding Wheels
Small diameler cutters and burrs
are more easily 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-grain Larger Diameter abrasive wheels are generally
. grinding signature. used lo 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
Exhibiting GRS Characteristics (b

Serial Number Removed
With a Fine Grit Grinding Wheel
Resulting in a Smooth Relieved Area
Exhibiting an “In-line® Grinding Signat

Shank Mounted Grinding Devices ) X9
Fine abrasive wheels and sanding drums ’ T /1]
generally produce a smooth shallow ' /
relief with feathered edges. i

Hand-held Motorized Sanding Drum

Small diameter sanding devices may be used
fo address contoured surfaces.

Bench Grinder and
Hand Drill with Grinding Wheel
Large diameter fine gril abrasive wheels are
generally used 10 aller larger areas with flat 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.

Detail Of Altered Area
Exhibiting GRV Characteristics

Serial Number Removed
With Grinding Wheel
s Resulting in Concave Area
< Exhlhiting an “In-line” Grinding Signature

L LT = -.'

| Shank Mounted Grinding Devices -“" " “"“;

M8 Rotary cutters and small abrasive wheels L i

generally produce a well defined
vertical relief,
Hand-held Motorized Rotary File
Small diameter grinding devices may be used
o address confined and restricted areas.

i =
.

= f
|

Bench Grinder and
Hand Drill with Grinding Wheel
Large diameter abrasive wheels generally produce
. a shallow cut with a less dafined 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
I 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

/ 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 lllegal Firearms Trafficking Investigations

|| Page -16
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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(b
d — 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 \\

Vi

[l =

Punch Point Styles
Used to render the serial
number unreadable,

| &
75w
4l Alternate PUN Signature Punch or Counter-sink
A I A punch administering a blow at an acute angle  Held perpendicular 1o the impacted surlace
( 3 M‘v} to the impacted surface produces a plowed or produces a symmetrical depression
@, w staked depression and exhibils 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
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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
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

Hand-held Scraper or Screwdriver
Hardened broad tipped engraving tools are used |
to repeatedly scratch the seral numberand (5
surrounding area which generally results iy
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 Hlegal Firearms Trafficking Investigations
[ [l ]’aie -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
P Exhibiting SCN Characte
{@A CAL SMM ALITO, e :

Serial Number Removed

With an Awl or Scriber by

Repeatedly Scratching the Surface

. Resulting in a Defaced Area
Exhibiting a Random Scratching S

Hand-held Scriber or A
Hardened sharp tipped € 1
is used to repe serial
number and nclin

Pointed Hand Tools
Awis, nails and hardened steel scribers
are used lo deface the surface of the frame
and render the seral number unreadable,

b

Engraving Devices used in Serial Number Removal that produce the SCN characteristics

ATF National Tracing Center Guide To Ilegal Firearms Trafficking Investigations

[ Page -19]
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APPENDIX 7
VERIFICATIONS

1.0 Verification: A verification in the Firearm/Toolmark Section indicates that a second
court-qualified examiner agrees with the summary report RESULTS and the bench
notes CRITERIA FOR THE CONCLUSIONS for fired bullets, discharge%idge case,
items with toolmarks, and any other comparative analysis opinion rem the first
examiner. Verifications are performed when an examiner puts f cowparison
indicating an IDENTIFICATION, an ELIMINATION, or an INC, IVE where
another examiner’s comparison is deemed useful. Verificaty or may not include
a re-examination of the evidence. While there is no req r verification of
comparison results, the Firearm Examiners should rgutin€ly $0bject their comparative
conclusions to a second opinion. The frequency o\l&veriﬁcaﬁons may range from

only a few per year to many per year. %3
1.0.1 When a verification is to be performggl the e examiner will electronically

request a verification examination in ;4® atory Information Management System

(LIMS). The verifying examiner wilghep OWPOrm the verification and enter the results
into the LIMS system, indicating t tegherformed.

&
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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 \(b
Bb Barrel

Bfm Breach face marks \(L
BP  Black powder \ ,

BT Boattail g\

Chem Chemical examination or test

CMS Case mouth seal, color identif] @so see MOUTH ANNULUS
CN  Cupro Nickel, bullet jac%
CNCS Cupro Nickel x [, bullet jacket

Cu Copper é

CWS Copper w stgpl, case finish

DC Dual gor
DCC Discr%cartridge case

Ejt Ejector
Exam Examined or examination
Ext 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. \(b
G or GIMP  Groove impression. Q

GM  Gliding metal, bullet jacket. \(L

GMCS Gliding metal clad steel, bullet jacket. \‘b

GRC General rifling characteristics. g\

Griess Griess test for nitrates.

GSR Gunshot residue. Q
HB  Heavy ball, round-noseﬂ

HE  High explosive. \

HP  Hollow point. %

HPB Heavy poi @ooattail bullet.

HPT High reQe.ﬁst.

I Incenci@ry.
I.D. or IDENT Identification.
IP Inside 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 SE%

MC  Metal cased. \
Mfg  Manufacture. Q
Mic or Micro  Microscopic. \(L

Na Rho Sodium Rhodizonate test. \‘b

NC  No conclusion \
ed%

NCIC Code. Uniform offense codes publi e National Crime Information

Center

NI or Nonident  Nonidentificatio @1 t have fired the specimen).
P Pointed. A

PA  Primer annulus, cglo \ification.

Pb  Lead.

Prod. Code code

RD Rang ination

Report A sharp explosive sound (especially the sound of a gun firing)
RF  Rimfire.
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.

TC  Truncated cone. \(b
Tests = Item X Means that the evidence, item X, can be idg
fired in the firearm being examined.

Tests = Tests Means test cases and/or bullets ca { s ntified as having been
fired in the same firearm.

N
TM  Toolmarks g\
w/  With.
WC Wad cutter. Q
Wt  weight. A
\
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APPENDIX 9

PHYSICAL MATCHING

1.0 INTRODUCTION

Physical matching is the total or partial reconstruction of a brg eNgmented, or
separated object. This section outlines the procedures used realignment of
two or more evidence fragments to determine if they werq agoMsime joined to form
a single object. When an object has been torn, broke %i rated, one piece of it
has the potential to match another piece of it when % placed next to one
another. In forensic investigations, this is calle ice#Or fracture matching.
Because both the composition of an object gud\he stess applied to break it are
always unique, when something is broken,% separated, the edges of the

Qat ideflify them with each other. When the
de they were originally part of the same
M an important concept in evidence
gscientific evidence in courts of law.

pieces will always have characteristic
pieces fit together, an examiner ca

object. Physical (or fracture) mag€h 4
presentation that it is consider&gd

2.0 PREPARATION %\
2.1 Anything ffiat c e torn, broken, or separated can be physically matched.

Items co d for physical matching analysis include:
o S
) lass
e Metal
e 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 verified by markings
on the surface or within the three-dimensional structure of(Bfracture.

e The pieces contain unique shapes. \

3.0 INSTRUMENTATION Q
3.1 Stereomicroscope
3.2 Comparison microscope with camera \
3.3 Alternate light source \‘b

4.0 PROCEDURE X
4.1 Before making any attempt at phys% ching, known and unknown pieces

are kept separate.
4.2 Inspect the shape of the br @ irregularities in the surface of the two
pieces, and any striation gft have occurred during the break.

4.3 Examine the compositi t# pieces for similarities in age, texture, and
deformation.
4.4 When working &

ss, preliminary observations regarding color,
thickness, cur Njluorescence, and surface features are made to
eliminate pfece to assure that all pieces could be from a single object. A
mechay it igfthen attempted to determine if broken edges of unknown
piec gether with pieces of known origin. Accidental characteristics
S cratches, striations, stains, etc. may aid in this reconstruction.

4.5 VIN# paper fragments utilizing alternate light sources.

4.6 With paint samples, physical matching is the most conclusive type of
identification. Class Characteristics such as topcoat color, layer sequence,
and texture need to be distinguished from Accidental Characteristics which
arise from use, abuse, and wear, such as fractured edges and surface
striations.

4.7 In order for an examiner to identify two fragments as parts of one item, a
microscopic comparison utilizing a stereomicroscope should be performed.
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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 surface
markings can be established across the break or tear between the two
fragments.

5.0 DOCUMENTATION (h
5.1 Photography is the recommended method of documentatiN ysical

matches. Q

6.0 LIMITATIONS

6.1 This laboratory does not have the capability ®f rming chemical analysis
for the purpose of fragment comparison. \

S
QO

N
N
QS’Q\
?\
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APPENDIX 10

MEASUREMENT OF UNCERTAINTY IN GUN BARREL LENGTH

1.0 INTRODUCTION
The U.S. government as well as the State of Alaska has restricte o%ibited
certain firearms on the basis of barrel length.

the minimum shotgun barrel length allowed by law i ited States without
special permits; most manufactures use a mini gth of 18.5 inches, to give
leeway in the case of a measuring dispute). rrrgﬁgths of less than 18 inches
(46 cm) as measured from the breechface (§ theN\uzzle when the weapon is in
battery with its action closed and ready @ A\ or have an overall length of less
than 26 inches (66 cm) are classified as barreled shotguns under the

1934 National Firearms Act and avily regulated.

1.1 Federal guidelines: Shotguns have barrels as sh{(ﬁnches (46 cm),
e

1.2 Alaska statute 11.61.20¢ EghiMied Weapon: rifle with a barrel length of
less than 16 inches, shotgu barrel length of less than 18 inches, or
firearm made from a ri otgun which, as modified, has an overall length of
less than 26 inches. K

For the State of Alas, cidgtific Crime Detection Laboratory; measurements such as
the barrel length awgid off shotgun are important measurements because legal
rulings can be these measurements. These are “measurements that matter”
that necess*v analysis of the estimation of uncertainty of measurements.

The following §tudy was conducted in 2009 by a mentorship student under the guidance
of the laboratory’s Quality Assurance Manager. It was conducted in two parts:

A. Comparison 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 slides
down the length of the gun barrel and the plastic tube slides down the dowel until it
contacts the tip of the barrel. Once the length of the barrel is demarcated on the dowel
rod with the plastic tube, the rod is laid on a NIST traceable ruler. The process is
repeated as a check on the measurer’s accuracy. If the 2" barrel Iengt%surement
is the same as the 1%, there is assurance of the barrel length, but if IR tw:
measurements differ, the process will be repeated until a conssQ‘es t is obtained.

A. Forensic Scientists Robert Shem and Debra Gillis e
measure the barrel length of the fifteen guns Ilst?%ﬁ

is technique to

B.

Make, Model and Serial Number \ Bob | Deb Difference
% M 18.6 | 18.6

Mossberg model 500A 12 Gage #R867 1 in. in. 0in.
27.8 27.8

Remington Model 870 12 Gage 1 in. in. 0in.
24.1 24.1

Remington Model 788 e #136155149 1 in. in. 0in.
28.0 28.0

Mossberg mod gage #J833572 1 in. in. 0in.
21.1 21.0

Remington r@del 870 20 gage #C130317V 1 in. in. 0.11in.
24.0 24.0

Remington 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. 0in.
29.9 29.9

Winchester model 1400 MK [l #403909 1 in. (b Oin.
19.2 &

American Arms model SM 64 #058157 1 i . Oin.
20.3

Winchester model 9422 22 caliber #F220320 (b\ . in. Oin.
N 7.4

Remington model 522 #3085912 in.| 7.4in. 0in.

Mossberg model 500A 12 gage #J880 1 in. in. 0in.
27.6 27.6
Browning model suite 16 16 gag 1 in. in. 0in.

degrees g

average erence = 0.006667
variank = 0.006667

standard deviation = 0.02582

n=15 %
)

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’s
measurements and Forensic Scientist Gillis' measurements, and it can be concluded
that their measuring technique provides consistent, accurate data and has a low rate of

variability between the two examiners. (b
C. Forensic Scientists Robert Shem and Debra Gillis each used N e technique
to perform repeated gun barrel measurements of the san@ e firearm
selected for this experiment was a Mossberg model 5 uge shotgun,
serial number J833572. Each examiner measured th{ b fifteen times:

Mosberg Model 500A 12 Gage n= ' ? , 30
Seriel #J833572 \ 29

DF &)
1 28.0 784 bob e= 28
1 28.0 784 bob guares 0
1 28.0 784 bob Varefce = 0
tandard Deviation
1 28.0 784 b = 0
Coefficient of
1 28.0 784 b Variation = 0
1 28.0
1 28.0 Xbob Plus or minus
1 28.0 bob 0 Sixteenths
1 28.0 84 bob
1 28.0 784 bob
1 28 784 bob
1 8. 784 bob
1 784 bob
1 2% 0 784 bob
1 280 784 bob
1 28.0 784 deb
1 28.0 784 deb
1 28.0 784 deb
1 28.0 784 deb
1 28.0 784 deb
1 28.0 784 deb
1 28.0 784 deb
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1 28.0 784 deb

1 28.0 784 deb

1 28.0 784 deb

1 28.0 784 deb

1 28.0 784 deb

1 28.0 784 deb

1 28.0 784 deb

1 28.0 784 deb

30 840 23520 Q\
As the results show, there was no variability in the reco, d\;ked measurement of
Forensic Scientist Shem and Forensic Scientist Gilli sghdard deviation is zero,
and the method does not demonstrate variability. \\

V
NS
N
S

&
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APPENDIX 12

PACKAGING OF EVIDENCE FOR SUBMITTAL TO THE LABORATORY

1.0 INTRODUCTION

Submittal of firearm and toolmark evidence to the laboratory is a r% in the
discipline manual for the Evidence section: K

“Guns, knives, tools, etc. should be wired to the bottom of a box so m does not
puncture the packaging.”

Firearm personnel should be consulted on issues in VN cific packaging
guestions.

2.0 SAFETY \
3.1 Firearm personnel should be consu@w issues involving specific safety

guestions. Q
3.0 PREPARATION

3.1 None A
4.0 INSTRUMENTATION \

4.1 None
5.0 PROCEDU C)

5.1 Loa meams

Is eWgr a time or protocol when an agency can or will submit a loaded firearm and if so,
hovlo you wish it to be boxed and delivered?

e 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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e 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 the safety in

the “off” position. Keeping a heightened state of alert while handling guns will be
valuable in the event of an unanticipated discharge.

5.2 Fired Bullets

6.0 DOCUMENTATION
6.1 None
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APPENDIX 13

SHOOTING INCIDENT RECONSTRUCTION or BULLET TRAJECTORY

3o
Q’\
o)V
PROTOCOLIN P O\SS\
o)

N

N
QS’Q\
?\
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APPENDIX 11

REVISION HISTORY

Section(s) Revised Date Issuing Authority

RDII-1 Modified Griess DAT, 3.0 1-29-2013 Jane Booth, Supervisor
Preparation, p. 111: Added 3.6

Documentation in Firearm Reagent Logbook. (h
RDII-2 Modified Griess RAT, 3.0 1-29-2013 Jane N roupervisor

Preparation, p. 115: Added 3.6 Q
Documentation in Firearm Reagent Logbook. (}
n

RDII-3 Sodium Rhodizonate BTT, 3.0 1-29-2(?5\ e Booth, Supervisor

Preparation, p. 119: Added 3.7
Documentation in Firearm Reagent Logbook. \\

RDII-4 Sodium Rhodizonate DAT, 3.0 %32013 Jane Booth, Supervisor
Preparation, p. 121: Added 3.7

RD-1I-5 Dithiooxamide (DTO), 3.
Preparation, p. 129: Added
Documentation in Firearm

1-29-2013 Jane Booth, Supervisor

of Reagent Logbookfglari and
esting of critical

Appendix 2, Criticalg} nts, p. 201: Use | 1-31-2013 Jane Booth, Supervisor
a

documentation

reagents explair@. Deleted 4. “any leftover
chemical so $S discarded.”
Appendix 3, Instrument Calibration & 1-29-2013 Jane Booth, Supervisor

Maintenance, 3.0 Balance, p. 205: add
monthly verification and documentation in
Firearm Balances & Weights Logbook (3
balances)
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Appendix 3, Instrument Calibration &
Maintenance, 4.0 Trigger Pull Device, p.
206: Added documentation of yearly
verification check to Firearm Balances &
Weights Logbook. Deleted 4.1.2 and 4.1.3,
since the trigger pull device (or hook) is
included in the yearly verification.

1-31-2013

Jane Booth, Supervisor

Appendix 3, Instrument Calibration &
Maintenance, 8.0 I.R. Cameras, pp. 207-
208: add Canon EOS IR camera.

1-31-2013

Jane wa! 9upervisor

Appendix 13, Shooting Incident
Reconstruction or Bullet Trajectory, p.
240: add “Protocol in process”.

% Booth, Supervisor
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