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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 comple & a firéarm

worksheet. This worksheet will include the manufacture datasN
serve as a source to document the condition of the firear

performed to or with the firearm. (See Appendix 4)
1.2 OTHER RELATED PROCEDURES Q

1.2.1 Safe Firearm Handling

1.2.2 Pre-Firing Safety Checks
1.2.3 Trigger Pull Examination
1.2.4 Barrel and Over h Measurements

2.0 SAFETY CONSIDERATIO

Vi rdous materials, operations and equipment. This

rt td address all of the safety problems associated with its
of the user of this procedure to establish appropriate safety
d determine the applicability of regulatory limitations prior to

2.1 This procedure in
procedure does n

p te hearing and eye protection must be worn when applicable.
3.Q PR RATION
3.I NONE
4.0 INSTRUMENTATION

4.1 NONE
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5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS

5.1 NONE

Controls. This may include determining the following:

6.1.1 Caliber/Gauge Q
6.1.2 Make/Model \

6.1.3 Serial number

6.1.4 Firing mechanics (L
6.1.5 Type of action (L
6.1.6 Safeties \

6.1.7 Operating conditiq

6.0 PROCEDURE or ANALYSIS
6.1 A firearm worksheet should be filled out according to Minimum Stw d

6.1.8 Trigger pull

6.1.9 Rifling ch ISy

6.1.10B
6.1.11 a&ength

y other data as per Appendix 4

7.0 APP, ATY SECTION IN FIREARMS/TOOLMARK MANUAL

on 4.13.2.12 Worksheets

8. ENCES
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 dange if harldled
correctly and treated with respect. Occasionally, loaded fire % eived in
evidence for a particular examination. These, of course, n vy gpecial handling.
All firearms must be treated as though they are loade iqrul nnot be over
stressed and must be followed at all times, whether i vidence receiving
area, the firearm section, the test firing area, or i firearm handling within
the laboratory environment corresponds with s [ handling in general. The
only way to prevent accidents is to practic e

1.2 OTHER RELATED PROCEDURE\
1.2.1 Physical Examination and ClasSification of Firearms

1.2.2 Pre-Firing Safet

1.2.3 Trigger P
1.2.4 Barre{and Qve¥l Length Measurements

2.0 SAFETY CONSI NO S

2.1 Thispr ureMnvolves hazardous materials, operations and equipment. This
ot purport to address all of the safety problems associated with its

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

2.2 Appropriate hearing and eye protection must be worn when applicable.
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 Q
The muzzle of the firearm must always be pointed in a safg girejtio™®rior to any

examination, regardless of which section is receiving the fi
individual must ascertain the loaded or unloaded conitiONONh€ firearm. This
process must be accomplished before the firearm %» pd to scientific
examination and performed according to each ory Section's particular

guidelines. Test firing or any examination ofghe We that utilizes live ammunition,
or a live ammunition component, will only §e Jerfogmed in the Firearm Section or
not

designated test firing areas. A firearm N eturned to the evidence room or
returned to any agency in a loaded cortditg.

7.0 APPROPRIATE SECTION IN F S/TOOLMARK MANUAL
7.1 NONE

8.0 REFERENCES

8.1 "A Guide to Fire r@, A Safety and Educational Publication of the National Rifle
9

Association, May

8.2 "Techni ols 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 apjQpri afety
function checks are performed on a firearm or item of ammunitioo st firing.
[

Following is a list of safety checks, which shall be considered. TR ex&niner must be
mindful that individual case situations may require a more efflergive ction test
process than that which is listed here.

1.2 OTHER RELATED PROCEDURES Q
1.2.1 Safe Firearm Handling (L
2.0 SAFETY CONSIDERATIONS \
2.1 This procedure involves hazardouwi , operations and equipment. This

procedure does not purport to address all 8the safety problems associated with its
use. It is the responsibility of t H‘ g of this procedure to establish appropriate safety

and health practices and detéag §e applicability of regulatory limitations prior to
use. Proper caution musje d and the use of personal protective equipment
must be considered.

2.2 Appropriate i nd eye protection must be worn when applicable.

3.0 PREPARATION \
3.1N

4.0 INST, NTZTION

M 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 pargs %
firearm, such as the frame, slide or barrel?

6.1.3 Does the firearm function, lock-up, or dry fire, as 0 expect it to?
6.1.4 Is the correct ammunition being utilized?
6.2 Is It Appropriate to Utilize the Evidence Ammunltl

6.2.1 Are there signs of reloading? If so,rqco e need to test fire the
evidence ammunition.

6.2.2 Are there splits in the cartridg® cage eck and/or other significant
damage to the cartridge case?

6.2.3 Is the ammunition giglde correct caliber? This assessment of caliber

cannot be based on't

6.2.4 Are there egh5ti

6.2.5 Is the amn¥yni eeded for other tests; i.e., range determinations?
6.3 Muzzle L
6.3! e chamber/barrel appear sound?

he percussion nipples have oversize flash holes?

S If a black powder firearm is received in the loaded condition, it must have
e 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 ar "yes"
or otherwise rectified and test firing is necessary, that firearm NSK regote
fired.

7.0 APPROPRIATE SECTION IN FIREARMS/TOOLMARK MANUAL Q

7.1 Section 4.13.2.1 Worksheets (L
8.0 REFERENCES Q
8.1 NONE \(L

N
N
Q-Q\z\
v
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FA-I-4

TRIGGER PULL EXAMINATION - ARSENAL (POSTAL) WEIGHT%

1.0 INTRODUCTION \
1.1 One of the routine examinations conducted in a firearm identffica®n eXamination
is determining the trigger pull of a firearm. Trigger pull is defj s dgJamount of

force, which must be applied to the trigger of a firearm to e peqy release. This
examination can provide vital information regarding thgage®a operating
condition of the firearm. The trigger pull of a firearm ained utilizing arsenal
(postal) weights. Insofar as possible, the "official gigfod of measuring trigger
pulls will be utilized. The official method is here rased from the NRA Small

bore Rifle Rules, NRA Pistol Rules, and N er Rifle Rules (all Jan. 1,
1999): The firearm shall be held with the endicular to the horizontal

surface on which the test weights are ort@f” The rod or hook of the test weights
shall rest on the lowest point of the curve iMgurved triggers or on a point
approximately 1/4 to 1/2 inch e lower end of straight triggers. To pass the
weight test, a weight of the ber of pounds shall be lifted by the firearm
trigger while in the cockggl pggiti nd while all safety devices are in firing positions,
from the horizontal su n \yhich it is resting, until the weight hangs free and

without releasing the trigger?

&) OCEDURES

si®l Examination & Classification of Firearms

1.2 OTHER R

1.2.2 $ale Firearm Handling
Trigger Pull Examination - Spring Gauge
2! Y CONSIDERATIONS

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

4.0 INSTRUMENTATION Q
4.1 Arsenal Weights \

5.0 MINIMUM ANALYTICAL STANDARDS and CONTR LQ

5.1 NONE
6.0 PROCEDURE or ANALYSIS (L\
6.1 SINGLE ACTION TRIGGER PULL\
6.1.1 Insure that the fire §S unloaded.

6.1.2 Cock the fire

6.1.3 Hold the f&e wii#* the muzzle vertical.

6.1.4 Re iy er hook of the arsenal (postal) weight hanger on the trigger
at the |qgegpointof the curve of the trigger when the barrel is held vertically,
or i orpossible, on a point approximately 1/4 to 1/2 inch from the lower

traight triggers, making sure it is not touching any other part of the

fireargg, with the weights hanging parallel to the bore of the firearm.

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 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
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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 poun half
pound (the cutoff between trigger pull categories), continue to repe#t

trigger pull test until the appropriate pull category can be assig wit

en

6.1.7 It should be noted that measuring the triggagp imfire firearm on

an empty chamber may result in damage to th r of the firearm. If the

potential for damage exists from dry firing Ngfmmy" cartridge should be

used. The examiner must also take into&si egtion the potential for damage
a

of a center fire firearm and may wi mmy" cartridge in this
instance as well.

6.3 DOUBLE ACTION TRIGGER PULN

6.3.1 Insure that the fi unloaded.
6.3.2 Hold the firggffm it muzzle vertical.
6.3.3 Rest the ti'\gg k of the arsenal (postal) weight hanger on the trigger

atthelo iIrjof the curve of the trigger when the barrel is held vertically,
\:\)o ible, on a point approximately 1/4 to 1/2 inch from the lower
g

riggers, making sure it is not touching any other part of the
with'the weights hanging parallel to the bore of the firearm.

.3.4 Bdd weights until the weights pull the trigger through the double action
nce 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 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
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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 poun half
pound (the cutoff between trigger pull categories), continue to repe#t

trigger pull test until the appropriate pull category can be assig wit
confidence. Again, record only the correct trigger pull categmg Th&§act that
the trigger breaks very near the cutoff between trigger uIries should
be noted in the Remarks Section of the Firearm Worl§heget. Wa#e any revolver
cylinder chamber that alters the trigger pull.

6.3.6 It should be noted that measuring the tri f a rimfire firearm on
an empty chamber may result in damage P t gber of the firearm. If the
potential for damage exists from dry firind th ‘dummy"” cartridge should be
used. The examiner must also take coysi®eration the potential for damage

of a center fire firearm and may vish tojusg%a "dummy" cartridge in this
instance as well. K

6.4 INTERPRETATION OF R S:

6.4.1 The results a ggonly an approximation and a different technique
may lead to a dif rigQ¥r pull weight. The trigger pull is recorded as a part
of a trigger pull such as 4.0 to 4.5 pounds - meaning that 4.0
pounds ca liNed Without causing the hammer/striker to fall off sear but 4.5
pound au e hammer/striker to fall). The accumulated trigger pulls
formad which can be used to ascertain whether the status of a
part er pull is "lighter than normal,” "normal,” or "heavier than
ormgl"NBy applying a rough approximation of one standard deviation to the

iggef pull database the status of a particular trigger pull can be determined.
rally, if a trigger pull is determined to be "lighter than normal” this fact

ould be reflected in the Results Section of the Firearm Worksheet and also
in the written 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.
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7.0 APPROPRIATE SECTION IN FIREARMS/TOOLMARK MANUAL

7.1 Section 5.5.2 Calibration

7.2 Section 4.13.2.1 Worksheets
8.0 REFERENCES %
8.1 Gamboe, Tom, "MAFS Firearms Workshop: Trigger Pull Methods,"%]ou al, Vol.
18, No. 3, p. 77.
8.2 Rios, Ferdinand and Thornton, John, "Static vs. Dynamic Det&mingigh of Trigger Pull,”
AFTE

q/Q
N

N
N
Q-Q\z\
v
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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 w ulls.

N
N
Q-Q\z\
v
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FA-I-6

BARREL and OVERALL LENGTH MEASUREMENT of a FIREAR%

1.0 INTRODUCTION \
1.1 One of the routine procedures conducted in a firearm identififatiohexamination is
determining the barrel length and in some cases the overall % irearm. Barrel
length is defined as the distance between the end of the | ghdghe face of the
closed breechblock or bolt for firearms other than rev %
overall length of the barrel including the threaded por the frame. Barrel
length normally should include compensators, fl tc., if permanently
affixed. Overall length of a firearm is defined as\ihie sion measured parallel to
the axis of the bore from muzzle to a line t S to the axis and tangent at the

rearmost point of the butt plate or grip. ReMovhblg%arrel extensions, poly chokes,

&ir

flash hiders, etc., are not part of the m e rrel length or overall length.

1.2 OTHER RELATED PROCEWRRES

1.2.1 Physical Exa lassification of Firearms

1.2.2 Uncertai eagpirement Study of ruler measurement (see Appendix
9).
2.0 SAFETY CONSI U
2.1 Thisp r&ynvolves hazardous materials, operations and equipment. This

proceglire do®g not purport to address all of the safety problems associated with its
use. IYs the Jesponsibility of the user of this procedure to establish appropriate safety
e ractices and determine the applicability of regulatory limitations prior to
er caution must be exercised and the use of personal protective equipment
be considered.

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

3.1 NONE
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4.0 INSTRUMENTATION

4.1 Ruler, and/or

4.2 Tape Measurer, and/or

4.3 Non-marring Dowel \%
5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS

5.1 NONE (LQ
6.0 PROCEDURE or ANALYSIS

6.1 Care must be taken if any object is placed d Qel to help facilitate the
measurement. Only a non-marring item may b&ac@d gown the barrel, and only

after all other examinations are performed
6.2 BARREL LENGTH: \(L

6.2.1 REVOLVERS:

6.2.1.1 Measuré §ance from the breech end of the barrel to the
linder. This measurement is done by placing a
wn the barrel, marking the distance from the breech
0 the muzzle and measuring this item.

non-marg
end of th

2 measurement will be recorded in inches as specified by
amgy policy.

EARMS OTHER THAN REVOLVERS:

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

6.2.2.2 This measurement will be recorded in inches as specified by
laboratory policy.
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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 laborgtory

policy.
6.4 INTERPRETATION OF RESULTS: \

6.4.1 Measurements obtained should be considered onl mations
based on the device used to obtain the measuremen eggFeasurements

are usually measured as specified by laboratory pofgy.

7.0 APPROPRIATE SECTION IN FIREARMS/TOOLMARK@

7.1 Section 4.13.2.1 Worksheets

8.0 REFERENCES

8.1 "The Proper Method for Measuring WeapNA Journal, Vol.14, No. 3, p. 10.

N
N
Q-Q\z\
v
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FA-II-1

RUSTY FIREARM EXAMINATION

1.0 INTRODUCTION
1.1 Rusty firearms or those found in water, etc. may be submitted for ming#n.

Immediate attention must be given to wet firearms to prevent furtgagdamage to the

as fresh water, to submit the firearm in a container of the fluj
the firearm can be sprayed with a product that displaces
being recovered from salt water the examiner should
the firearm to the nearest facility where a potentia
safely. The gun should be immediately transpogt pletely submerged in
water, either salt or fresh. The firearm should th pletely flushed of any
residual salt water and silt. Once the gun i cnp¥tely free of salt and silt then the
procedure outlined in #6 below should te suggeg®ed to the agency. The actual

gency to transport
can be handled

procedures offered to the agency may odWied based on Trace evidence, Latent
Fingerprint concerns, etc. It showd be noted’that the firearm may be too rusty to be
functional.

1.2 OTHER RELATED RO S

1.2.1 Safe Firea Ing

ﬂ ination & Classification of Firearms
ONS

2.1 Tiffs pro re involves hazardous materials, operations and equipment. This
PLaeE N E s not purport to address all of the safety problems associated with its
,@‘ is the responsibility of the user of this procedure to establish appropriate safety

1 health practices and determine the applicability of regulatory limitations prior to
®Proper caution must be exercised and the use of personal protective equipment
must be considered.

1.22P

2.0 SAFETY CONSI

Q

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

5.1 NONE

6.0 PROCEDURE or ANALYSIS (L

6.1 Determine if the firearm is loaded and { it
readily verified to be unloaded it must g exargli
firing of firearms.

6.2 An examiner must take al
This may include the necegsit

load the firearm. If it cannot be
d in an area designated for the

ary steps to insure that the firearm is unloaded.
ing the firearm apart.

6.3 The examiner mu
(i.e., for test firing, for r&co

to what extent restoring the firearm is necessary
Mg manufacturer information, serial number, etc.).

6.4 Soak the f} ew etrating oil, de-rusting solvents or similar material.
6.5 Periou@k the firearm until the firearm functions, or the desired
[

infor covered.

I th¥ firearm with gun cleaning solvent and cleaning patches. Care must be
if any object is placed down the barrel to help expedite the measurement. Only

7.1 Section 4.13.2.1 Worksheets
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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 \
1.1 A silencer or sound suppressor is any device attached to thefo of & firearm
designed to reduce the noise of discharge. Silencers can be ercijlly produced
or homemade. They are typically tubular metal devices, b aylvagy In shape or
form. Even a 2-liter soda bottle can be used as a silen
1.2 OTHER RELATED PROCEDURES Q
1.2.1 Safe Firearm Handling

1.2.2 Physical Examination & CIas@f Firearms

2.0 SAFETY CONSIDERATIONS \

use. It is the responsibil]
and health practices &

use. Proper cautiqg mu
must be consi

be€Xxercised and the use of personal protective equipment

2.2 Approggiat riMg and eye protection must be worn when applicable.

3.0 PREPAHRATIO

4 Q INSWQUMENTATION
4.T 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 initia exgrhun, a
report can be issued that the device is, or is characteristic of, a silenc S

suppression device. QJ
6.3 Testing of a firearm and firearm/silencer combination myst cted in an
appropriate setting, usually a range. The report of the fire digcgerge with and

without the silencer attached will be subjectively asseg®S® Vvile®vearing hearing

protection. Once it is ascertained that the silencer/ % attenuating the report
to a safe level, additional assessment of the sil can be done without
hearing protection.

6.4 The examiner must consider assessin® mlitigl® reports both with the silencer
affixed to the firearm and the firearm a

7.0 APPROPRIATE SECTION IN FI MS/TOOLMARK MANUAL
7.1 Section 4.13.2.1 Workgpe
8.0 REFERENCES

8.1 Silencers - A \ d a'Look at the State of the Art," AFTE Journal, Vol. 23, No.

2,p. 66
8.2 Crum, R%nd Owen, Edward M., "Silencer Testing," AFTE Journal, Vol. 21,
No.@

<&
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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 Oyjerme if the
firearm will malfunction. The majority of these cases deal wi % ion "Will the
firearm fire without pulling the trigger?" In these examinatiq®, itlls the goal of the
examiner to acquire a detailed account of the incident g th§ouggfly examining and
testing the firearm. This may include external and intd inations, x-ray

' Fto duplicate the actions

ere may be times that the
original condition of the firearm may ingXtempts to determine the cause of

temporary fixes to dam

1.2 OTHER RELATED

1218 f% Handling
1.2Q Py ases

2.0 SAFETYJCON

RATIONS

hi edure involves hazardous materials, operations and equipment. This
e does not purport to address all of the safety problems associated with its
St is the responsibility of the user of this procedure to establish appropriate safety
amd 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.
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3.0 PREPARATION

3.1 NONE

4.0 INSTRUMENTATION
4.1 NONE \

5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS

5.1 NONE (LQ
6.0 PROCEDURE or ANALYSIS \

6.1 No one procedure can sufficiently outline the Qsary to examine all
firearms for any malfunction. However, the foll g fIstgf examinations should serve

as a guideline for the examiner

6.1.1 Physical Check (Conditiow as Received):
6.1.1.1 Cocked/uncocked

6.1.1.2 Safety ¢
6.1.1.3 Loegfinlo®ed
6.1.24 CXtri position

\Stu cartridges/discharged cartridge cases

’1.T8® Presence and/or location of flares

6.1.1.7 If the firearm is to be x-rayed, this may be the time to do it.
6.1.2 Visual Abnormalities:

6.1.2.1 Barrel (loose, etc.)

6.1.2.2 Receiver (condition)

6.1.2.3 Slide (condition)

6.1.2.4 Parts broken or missing especially;
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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 Q
6.1.2.7 Sights (L
6.1.3 Action (External):
6.1.3.1 Are the relationships of the n correct?
6.1.3.2 Is the assembly correct? %
6.1.3.3 Does the action Iqck Hor on closing?
6.1.3.4 Cylinder rotation &ely locks).

6.1.3.5 Hand rejé

| to the ratchet (worn).

6.1.3.6 Trigffer g0 rning, sticks, broken spring, etc.)

6.1.3.7 C trigger pull (single action, double action) and striking

1.4.1 1/4, 1/2, full cock, seating check (any false seating positions,
| 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
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6.1.4.4 Rebound hammer or inertia firing pin

6.1.4.4.1 Will firing pin ride on primers?

6.1.4.4.2 Is firing pin frozen or bent?

6.1.4.4.3 (Drop hammer several times to check a&s es.)
6.1.4.5 Does the slide or bolt have to be completel%d to'tire?
6.1.4.6 Can the safeties be bypassed?

6.1.4.6.1 Will dropping hammer s\af@fles? (This may

require primed cartridge tests.

6.1.4.6.2 Will a light blow effeg of the hammer, when itis in

battery, discharge the gmge

6.1.4.6.3 Is the firifg pin i

single action and JoUN}e

6.1.5 Action Ch

ssion significantly off center (both

tion operation)?

6.1.04 C ding
A 14%.1.1 magazine
\ 6.1.5.1.2 carrier or lifter
% 6.1.5.1.3 feed ramp
Q 6.1.5.1.4 magazine lips, etc.
6.1.5.2 Will a cartridge fire on closing of the bolt or slide?
Q 6.1.5.3 Extractor and/or ejector markings on evidence
v cartridges/discharged cartridge cases consistent and/or normal?

6.1.5.4 Unusual marks exhibited on the cartridges/discharged
cartridge cases.
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6.1.6 Check for any inherent "quirks" known about the particular firearm based
on literature or case data.

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, omtc.).
6.1.7.3 Check consistency of the impression o vidence.

6.1.8 Special Situational Tests:
6.1.8.1 Discretion should be conside a% nal testing if the force
needed could disturb the internal agtiorga cause changes, which
might prevent determining the exayt ¢ of the malfunction.

6.1.9 Action (Internal)

6.1.9.1 Hammer notch(s

»1.9.2.1 Worn

6.1.9.2.2 Broken

QQ 6.1.9.2.3 Burrs, etc
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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 (LQ
|

6.1.9.5 Signs of any tampering or faulty y.
7.0 APPROPRIATE SECTION IN FIREARMS/TOOLM AL
7.1 Section 4.13.2.1 Worksheets

8.0 REFERENCES N(/L\

8.1 Thompson, Roger C., "Firearms Malfunctio orksheets," AFTE Journal, Vol. 15, No.
1, p. 100.

8.2 American National Standar
Industry Performance St

Under Conditions of AbRgiv
(ANSIISAAMI229.\9 ),

In Inc., "American National Standard Voluntary
CiWeria for Evaluation of New Firearms Designs
andling for the Commercial Manufacturers".
ovember 1985.
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FA-1I-4

BORE CHAMBER CASTING
1.0 INTRODUCTION \
G

kndwn or
may be different than is designated on the firearm and in th % n order to
facilitate firing of test shots that are of the correct caliber f pdtigular firearm, it
may be necessary to make a bore and/or chamber ca hyn, easuring the
cast, the correct cartridge can be determined.

1.1 Occasionally, firearms are received for which the caliber ma

1.2 OTHER RELATED PROCEDURES
1.2.1 Safe Firearm Handling
2.0 SAFETY CONSIDERATIONS

2.1 This procedure involves hazggdous materials, operations and equipment. This

all of the safety problems associated with its
of this procedure to establish appropriate safety
[N the applicability of regulatory limitations prior to

rcised and the use of personal protective equipment

and health practices a
use. Proper caution m
must be conside

2.2 Appropriat &g and eye protection must be worn when applicable.
3.0 PREPAR %
3.% E
401 TATION
ONE
0

5.

t

NIMUM ANALYTICAL STANDARDS and CONTROLS
5.1 NONE

6.0 PROCEDURE or ANALYSIS

Page 32 of 211

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 Work Instructions
Issued: 9/14/2013 Version: FTMWI 2013R0
Effective: 9/14/2013 Status: Archived

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

6.1.1 Insure that the firearm is unloaded. %
6.1.2 Open the action and remove the bolt or bolt assembly. \

6.1.3 Check the bore to make sure it is clear.

6.1.4 Push a cleaning patch in the barrel, from muzg/® erfgl, yntil it is about ¥4
inch from the beginning of the chamber.

6.1.5 Oil the chamber with gun oil or a sili e.g., WD 40™),

6.1.6 Mix Mikrosil™ as per manufacture NstruEiyg#hs or melt Cerrosafe™ and

carefully pour into the chamber untiffu
6.1.7 Do not allow casting mate&fl Into breech. It will make extraction

difficult.

6.1.8 When casting mge set or cool, depending on type used, gently tap
end of cleaning ro l9). ast from the chamber and remove from the

breech.

6.1.9 If the gast, Yr s¥ne reason, cannot be loosened from the chamber,
Cerrosaf C melted out of the barrel. This is accomplished by removing

%acing breech end in a large container of water and heating to
e W melting temperature.

rrosafe™ can be reused as necessary.

6.1.11 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 SECTION IN FIREARMS/TOOLMARK MANUAL

7.1 NONE Q\

8.0 REFERENCES

8.1 Striupaitis, Peter P., "Bore Casting Techniques for Caliber D§sigrgjgfn of Rifles,” AFTE
Journal, Vol. 15, No. 2, p. 88.

8.2 Poole, Robert A., "Mikrosil Casting Material Infor
p. 80.

Journal, Vol. 15, No. 2,

N
N
Q-Q\z\
v
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FA-II-5

FIREARM REFERENCE COLLECTION

1.0 INTRODUCTION
1.1 A Firearm Reference Collection is maintained by the laboratory fow

scientific reasons, to include:
1.1.1 To identify the make, model, and source of evid s
agp

1.1.2 To provide exemplar firearms for various scierNfic urposes

scientists/evidence technicians or in dev w technology for the
scientific examination of firearms.

which might otherwise compromise an eviden .
1.1.3 To provide an exemplar resource f % w forensic
opi

1.1.4 To provide a source of fir sp for the temporary repair of
evidence firearms for test-firing purp\yses.

1.1.5 To provide a resq
a crime scene.

the identification of firearms parts recovered at

1.1.6 To providQaNgsoyfe for the location and style of firearm serial
numbers.

1.2 OTHER N) PROCEDURES

fe Frearm Handling

.2.2 Wmmunition Reference Collection
20S ONSIDERATIONS

his 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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3.0 PREPARATION

3.1 NONE

4.0 INSTRUMENTATION
4.1 NONE \

5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS

5.1 NONE (LQ
6.0 PROCEDURE or ANALYSIS \

6.1 A Firearm Reference Collection must be mai Qer strict regulations and
controls. Firearms which are deemed unsuitab r geiggtific purposes should be
verifiably destroyed. The laboratory and sps§cly firearm identification section
normally assumes all responsibility for se trol and disposition of these
firearms.

6.2 A record should be made aggagon as practical after the receipt of a firearm
intended for the reference coi@
This entry should include Napgrcable;

6.2.1 Lab Log h gun added to the collection is given the next
sequential gUMb¥y, eFPyyA#H###, where "yy" is the year, "A" indicates the
Anchor a rime Lab location, and "#### is a sequential number,
starting 01 assigned to the first gun of the year)

ig
rage location (the specific nail peg, or shelf location, etc.)
2.3 g aliber
2.4 Make
6.2.5 Model
6.2.6 Serial Number
6.2.7 Gun type

6.2.8 NCIC code
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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.
6.3 The "CRIME LAB FIREARM COLLECTION" log is a computerize tab,
which is tracked in the Crime Laboratory’s LIMS (Laboratory Infoggagtion
Management System). The information recorded for each fireard in 6.2

above.
6.4 If the submitting agency does not accompany the {jg x an official transfer

form, it is recommended that a receipt be issued for € % rm received for the
reference collection or destruction utilizing a stangaiZ8i#rm. The respective log
number assigned to each firearm should be recyrdegfogpthis form. Copies of all
documents accompanying a firearm will b ni\ed ¥Nd stored in the laboratory’s
LIMS.

6.5 The firearm reference collection shbulpedisplayed and maintained in such a
manner as to prevent deteriorajimglo the firearms and to facilitate their inventory,
safety and control.

6.6 All firearms receiveqgor gferdCe or disposal should have their assigned log
number inscribed on t d/or receiver. Furthermore, all firearms placed in
the reference collagiion§ho¥ be tagged or marked in such a manner so as to

display that fir a& ion within the collection.
7.0 7.0 APPRO TION IN FIREARMS/TOOLMARK MANUAL

7.1 N@NE

8.0R

‘ QAFTE Glossary, 3rd Edition
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FA-II-6

AMMUNITION REFERENCE COLLECTION
1.0 INTRODUCTION \
ca

1.1 The Ammunition Reference Collection is defined as a collect taloging of
both cartridges and components utilized for various scientifi include:

1.1.1 To identify the manufacturer's cartridge desigritio source of
evidence ammunition or component parts ther ‘

1.1.2 To provide an exemplar resource folfirafhindw€w forensic
scientists/evidence technicians or in dev&opi w technology for the

scientific examination of firearms.

1.1.3 To provide a resource for iderggfcation of ammunition components
recovered at a crime scene.

1.2 OTHER RELATED PRO(
1.2.1 Safe Firear,
1.2.2 Firearms Rgfe e Collection
2.0 SAFETY CONSI Tl

2.1 Thisp nvolves hazardous materials, operations and equipment. This

proce do%g not purport to address all of the safety problems associated with its
use. IQis theQesponsibility of the user of this procedure to establish appropriate safety

actices and determine the applicability of regulatory limitations prior to
. er caution must be exercised and the use of personal protective equipment
m®§ be considered.

3.0§REPARATION

3.1 NONE
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4.0 INSTRUMENTATION

4.1 NONE

5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS \(b
5.1 NONE Q

6.0 PROCEDURE or ANALYSIS

6.1 The nature of the laboratory's ammunition refereng
limited by the space, storage containers and comp
the following should be considered;

ctigf will be dictated or
ent available. However

6.1.1 Use of architect blue print cabyj
the collection.

6.1.2 Use of clear plastic tubes ®r e for storage of each ammunition entry,
each entry consisting of gigleast one whole cartridge and one cartridge broken
down into its compona [

6.1.3 Recording gffrtrigeje WOrmation such as:

6.1.3.1 u rer

1.&? t weight
. ullet style or configuration

60¥®.3.4 Manufacturer's Index

6.1.3.5 Headstamp

6.1.3.6 Other pertinent information
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6.1.4 Each item in the Firearms Bullet Collection is to be uniquely identified
and documented. The collection will be housed in storage containerg_utilizing
caliber and/or other manufacturer's data as appropriate to organiz a
comparison is made and reported, the specific ammunition refeggnce stagldard
utilized must be identified in the case file. e\

6.1.5 A spreadsheet will be created that contains a lisy

long gun ammunition in the collection. This spread t i
maintained to reflect changes.

andgun and

7.1 NONE

7.0 APPROPRIATE SECTION IN FIREARMS/TOOLMA%%

8.0 REFERENCES (L\
8.1 AFTE Glossary, 3rd Edition \

N
N
Q-Q\z\
v
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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 fireargh a myg#num
of two test shots (or test fires) should be fired and recovered. Regagery hods
include the water tank, the cotton waste recovery box, and the b. The type of
firearm and ammunition tested will usually dictate the type N ethod used.

re
The water recovery tank is usually used to recover bullets om guns, rifles, and
slugs fired from shotguns.

Test shots or test fires are treated as evidence, %ge:

e given a unique item number,
e tracked from the time of creation, a
e packaged for return to the agen ith firearm used to produce them.

1.2 OTHER RELATED PROCERURES

1.2.1 Safe Firearm

oes not purport to address all of the safety problems associated with its
the responsibility of the user of this procedure to establish appropriate safety
ealth 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 ri

3.0 PREPARATION \
3.1 NONE Q

4.0 INSTRUMENTATION %
4.1 NONE

5.0 MINIMUM ANALYTICAL STANDARDS and COV\\O S

5.1 NONE

6.0 PROCEDURE or ANALYSIS \(‘L
6.1 The examiner should consider markingWe bullet and cartridge case of each test
shot with:

6.1.1 laboratory c u nd/or

6.1.2 item numixer /

6.1.3 exa\ rkings.
6.2 The exgmi h®uld consider indexing and sequencing each shot and perform
these figagti if neécessary.

6.3 PNyper hljaring and eye protection must be worn.
e that the water level is appropriate.
nsure 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 shqul

obtained.
6.10 Recover the bullets using a net, pole, or some other appro %.
6.11 Ejected discharged cartridge cases must be retrieved. e pgatch the
discharged cartridge cases are commercially available.
7.0 APPROPRIATE SECTION IN FIREARMS/TOOLMARK@
7.1 NONE (L
8.0 REFERENCES \
8.1 "New Ballistics Tank from Detroit-ArmoMo on Allows Fast Recovery Without
Projectile Distortion.” AFTE Journal, Vol. 16;§o. 3, p.106.

8.2 "Bullet and Cartridge Case Reg o@ AFTE Journal, Vol. 16, No. 2, p.75.

N
N
Q-Q\z\
v
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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 fire a rgfMmum

of two test shots (or test fires) will be fired and recovered. Recov eth¥gs include
the water tank, the cotton waste recovery box, and the bullet tra;%z/pe of firearm
and ammunition tested will usually dictate the type of recov e sed. The
cotton waste recovery box is usually used to recover bulle®§ fro ndguns, rifles,
and slugs fired from shotguns.

Test shots or test fires are treated as evidence, %ge:

e given a unique item number,
e tracked from the time of creation, a
e packaged for return to the agen ith firearm used to produce them.

1.2 OTHER RELATED PROCERURES

1.2.1 Safe Firearm

oes not purport to address all of the safety problems associated with its
the responsibility of the user of this procedure to establish appropriate safety
ealth 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 Q

4.0 INSTRUMENTATION %
4.1 NONE

5.0 MINIMUM ANALYTICAL STANDARDS and COV\\O S

5.1 NONE
6.0 PROCEDURE or ANALYSIS \(‘L

6.1 The examiner should consider marking'We bullet and cartridge case of each test
fire with:

6.1.1 the laborato caeQer and/or
6.1.2 the item n %/or

6.1.3 the ﬁsmarkings.

6.2 The exgmi X

these fgagti

Id consider indexing and sequencing each shot and perform
if neécessary.

6.3 PNyper hljaring and eye protection must be worn.
xaminer should consider wetting the first section of cotton in the box.

he 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) cartridge the
firearm during the initial testing of the firearm.
m

ing both
hould be

6.10 Fire the firearm through the shooting port. If the firearm is cg
single and double action modes, a minimum of one (1) shot per

obtained.

6.11 Bullets should be recovered by searching throug ttq, g partitions as
guides.

6.12 Ejected cartridge cases must be retrieve vifles t0 catch the discharged

cartridge cases are commercially available

7.0 APPROPRIATE SECTION IN FIREARMYTOO K MANUAL
7.1 NONE K

8.0 REFERENCES

8.1 AFTE Journal, February

8.2 AFTE Newsletter, 16, p.

8.3 "Bullet and Car '% ecovery", AFTE Journal, Vol. 16, No. 2, p.75.
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FA-III-3

BULLET TRAP
1.0 INTRODUCTION \

1 .1 In order to perform a microscopic comparison of a submittedfiré&m, a’minimum
of two test shots or test fires should be fired and recovered. % ethods

include the water tank, the bullet recovery box (or cotton d the bullet trap.
The type of firearm and ammunition tested will usually g
method used. The bullet trap is usually used to test fi %
the fired projectile(s) is not necessary.

Test shots or test fires are treated as ewdc?t\ efore:

e given a unigue item number,
e tracked from the time of creatio

e packaged for return to theg ency the firearm used to produce them.

1.2 OTHER RELATED PR
1.2.1 Safe Fire
1.2.2 Remaig Firig
1.2.3 DQgnMgding
Imed Cases

2.0 SAFETYRCONJPIDERATIONS

rocedure involves hazardous materials, operations and equipment. This
pgedure does not purport to address all of the safety problems associated with its
. 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 used.

2.3 The examiner must consider the practicality and/or desirability of Wea‘%me

form of bullet resistant clothing.
2.4 One should be aware of the maximum velocity of the projectilg a@be fired

testing must be done either at an outdoor range facility or gcd bullets can be
fired into an intermediary material, such as a cardbo |leWwith paper, which is
placed in front of the backstop. It is advisable to ¢ a%t iring through

intermediary material whenever testing any cet@firgriiie=n no cases should armor-

piercing or other ammunition designed for perfoXatin rd materials, such as steel,
be fired in the bullet trap).

3.0 PREPARATION \

3.1 NONE

4.0 INSTRUMENTATION

4.1 NONE

5.0 MINIMUM ANALYT] ANDARDS and CONTROLS
5.1 NONE \

6.0 PROCED NALYSIS

exagpiner should consider marking the cartridge case and/or shotshell of
testsnot with the:

6.1.1 the laboratory case number and/or
6.1.2 the item number and/or

6.1.3 the examiner's markings.
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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. %
6.4 Ensure that the exhaust fans or system is turned on. \

6.5 Ensure all warning systems are activated. Q

6.6 The examiner should consider loading no more than t % ges into the
firearm during the initial testing of the firearm.

6.7 Fire the firearm into the front of the trap. If thes \pable of firing both

single and double action modes, a minimum of (@) sfot per mode should be
obtained.
6.8 Ejected cartridge cases must be regieVved ces to catch the discharged
cartridge cases are commercially avail :

7.0 APPROPRIATE SECTION IN FI S/ITOOLMARK MANUAL
7.1 NONE

8.0 REFERENCES

8.1 McBrayer, Willia %t? Another Water Tank and Bullet Stop!" AFTE Journal,
Vol. 10, No. 2, ’T\

8.2 "Bullet and Idd®Case Recovery", AFTE Journal, Vol. 16, No. 2, p.75

O
<&
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FA-111-4

REMOTE FIRING
1.0 INTRODUCTION \
gt it

1.1 During the course of examining a firearm, it may be determing
unsafe for the examiner to fire the firearm by holding it as d C
to obtain test standards from this firearm, the firearm sho

handguns.

1.2 OTHER RELATED PROCEDURES \(L
1.2.1 Safe Firearm Handling (L

1.2.2 Downloading \

1.2.3 Primed Cases

ould be
IS necessary
remotely. The

2.0 SAFETY CONSIDERATIQ,

2.1 This procedure invi§ve ardous materials, operations and equipment. This

procedure doesgo rt to address all of the safety problems associated with its

use. Itisther N)ri‘lity of the user of this procedure to establish appropriate safety
d determine the applicability of regulatory limitations prior to

must @e congi
ropriate hearing and eye protection must be used.

2.3y he examiner must consider the practicality and/or desirability of wearing some
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 (b
3.1 NONE \
4.0 INSTRUMENTATION

4.1 NONE %
5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLQ
5.1 NONE

6.0 PROCEDURE or ANALYSIS

6.1 The examiner should consider marfag th let, cartridge case and/or shotshell
of each test shot with the:

6.1.1 laboratory case nd/or

6.1.2 item numbe d/o
[ )

essary.

6.1.3 examiner'§m
6.2 The examinx onsider indexing and sequencing each shot and perform
. N

ring and eye protection must be worn.

up thEe chosen remote firing device, as per guidelines set forth by the
r, in front of the appropriate recovery system.

Place firearm in device. It is recommended that the examiner first dry-fire the
rm 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 SECTION IN FIREARMS/TOOLMARK MANUAL Q

7.1 NONE %

8.0 REFERENCES

8.1 Biasotti, A. A., "Vise/Rest for Remote Firing," AFT{ JOgrn ol. 11, No. 4, p.16.

N

N
N
Q-Q\z\
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 rN
he

devices, it may be necessary to reduce or change the powder lo rtridge in
order to obtain a velocity suitable for safely collecting test stand comparison
purposes. Even with a reduced load, it may be necessary toffiregh arm remotely.

1.2.2 Remote Firing \
1.2.3 Primed Cases (L
1.2.4 Water Tank Recovery \

1.2.5 Cotton Waste Re Box
1.2.6 Bullet Trap

2.0 SAFETY CONSIDERATIQN

1.2 OTHER RELATED PROCEDURES \
1.2.1 Safe Firearm Handling (LQ

procedure doeygoNgurport to address all of the safety problems associated with its
use. Itis tiy ibility of the user of this procedure to establish appropriate safety

and h pragtices and determine the applicability of regulatory limitations prior to
use. lgoper Paution must be exercised and the use of personal protective equipment
) .

idered.
Appropriate hearing and eye protection must be used.

3. EPARATION

2.1 This procedx s hazardous materials, operations and equipment. This

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 rel@s.
6.2 Remove existing powder. Q
6.3 Weigh the pulled bullet.

6.4 Consult a reloading manual, such as the Speer Rgiagdi ual which contains
data for reduced loads, and obtain the powder ch -w-

eight of the pulled
bullet and the new velocity needed.

6.5 Weigh out the appropriate powder cha Ny pl§e in existing cartridge case.

6.6 Seat the bullet back into the cartrid&ase ng a mallet or a reloading press.
6.7 If appropriate powder is not available, a®educed load using 50% of the original
powder can be used. It shoulggle TRed that great care must be taken when
performing this type of dovignlONg 0% downloading CANNOT be used with slow
burning powders. 50% adNg CANNOT be used with many non-canister

powders. In these situ all wad of tissue paper should be placed above the
gunpowder to holgthe Qunp®vder against the flash hole.

6.8 When utili
the barrel
of eac t

wnloaded ammunition it is imperative that the examiner checks
cfons between each firing. The bullet, cartridge case, or shotshell
ot should be marked appropriately.

7.0 APP IAT@ SECTION IN FIREARMS/TOOLMARK MANUAL

pon 5.5.2 Calibration Standards
NCES

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 \
gt it

1.1 During the course of examining a firearm, it may be determing ould be
unsafe for the examiner to fire the firearm as designed. If it i gcefsary to obtain

test standards for comparison purposes, the firing conditi f tige fyearm can be
tested using a primed empty cartridge case or shotsh \
1.2 OTHER RELATED PROCEDURES Q
1.2.1 Safe Firearm Handling \(L
1.2.2 Bullet Trap (L
2.0 SAFETY CONSIDERATIONS \

use. It is the responsibil]
and health practices &

use. Proper cautiqg mu
must be consi

be€Xxercised and the use of personal protective equipment

2.2 Approggiat riMg and eye protection must be used.

2.3 Tige exa r must consider the practicality and/or desirability to wear some form
of QulINyt resigtant clothing.
3.0P ION
ONE

4.0 [(WSTRUMENTATION

4.1 NONE
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5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS

5.1 NONE

6.0 PROCEDURE or ANALYSIS %

6.1 Obtain a primed empty cartridge case in the desired caliber oggull'th®gullet of a
live cartridge using an inertia bullet puller or reloading press, retnly the
S

S the desired
g only the primed

primed cartridge case. For shotguns, obtain a primed empty;
gauge or cut open a live shotshell removing all componeny,
shotshell.

6.1.1 Commercial firing pin testing device%@wle for shotguns and may

be used.

6.2 Proper hearing and eye protection mu% n.
6.3 Ensure that the exhaust fans or syNis ned on.
6.4 Ensure that the range doorgemegsed.

ase, primed empty shotshell or commercial
firing pin testing device 4 mber of the firearm and test fire in front of the

bullet trap.

6.6 When utilizirfqga T™ggd empty it is imperative that the examiner checks the barrel
[ emyeen each firing.

6.7 Re e firearm has more than one action.
6.8 ORain ajtests.
7.0A TE APPENDICES
ONE
8.0 NEFERENCES

8.1 NONE
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FA-IV-1

CALIBER DETERMINATION

1.0 INTRODUCTION
1 .1 Caliber, or the base diameter, is one of the class characteristics o&re llet.

The determination of caliber will aid the examiner during the idenjgigation

aliber may be
aMgg#volved.

elimination of a suspect firearm. If no firearm is submitted, the b
used in determining the General Rifling Characteristics of thff fi

1.2 OTHER RELATED PROCEDURES
1.2.1 Trace Material Examination Q
1.2.2 GRC Utilization

2.0 SAFETY CONSIDERATIONS

2.1 This procedure may also involve hdza&gouS materials to include evidence that
may be contaminated with a biggggard. This procedure does not purport to address
all of the safety problems as ith its use. It is the responsibility of the user of
this procedure to establis g safety and health practices and determine the
applicability of regulat prior to use.

2.2 Proper cautiogto infude¥strict adherence to Universal Precautions and the Blood

Borne Pathog nﬂ t be exercised.
oal protective equipment must be considered to avoid exposure

2.3 Theu

to any hazards.
3.0 PRE T10
4. MENTATION

4.1 Comparison Microscope
4.2 Stereomicroscope

4.3 Calipers/Micrometer
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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 any fired JNlet.
condition of the bullet will determine which steps can be used.
6.1.1 Compare the base diameter of the evidence bu @with known
unfired and/or fired test standards.
6.1.2 Measure the base diameter of the evide N uSing a measuring
device and compare this measurement wi N easurements published
in reference literature.
6.1.3 Determine the number and wj ofYheMands and grooves and compare
to Appendix G, Table 6, of the AETE G ry (3rd Edition).
6.1.4 Physical characteristics of theidence bullet, such as weight, bullet
shape, composition, no figuration, and number and placement of
etermination.

cannelures may aid N
6.2 INTERPRETATION@ TS:
6.2.1 Calib%e s a numerical term without the decimal point. If the
la

base is i e examiner may only be able to determine that the
' sistent with a range of calibers or that the caliber cannot be

evidenc
det i

7.0 APPRORRIAT CTION IN FIREARMS/TOOLMARK MANUAL
ectiOn 5.5.2 Calibration Standards
7.Section 4.13.2.1 Worksheets
8.0QEFERENCES
8.1 Mathews, J. Howard, Firearms Identification Vol. 1, 1973.

8.2 Barnes, Frank C., Cartridges of the World, 7th Edition, 1993.
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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 sco
Firearm/Toolmark Section. Q

N
N
Q-Q\z\
v
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FA-IV-3
AIR GAP
1.0 INTRODUCTION

1.1 One of the class characteristics used in the discipline of firearm id@ificaggd is

the width of the land impressions and groove impressions. Thesegiggasuygents aid

the examiner during the identification or elimination of a suspect @‘ If no firearm
. alp

is submitted, these measurements will be used in determinigg t >ral Rifling
Characteristics of the firearm involved. Several instrument§can sed to obtain
these measurements. The air gap procedure utilizes ri microscope and a
micrometer.

1.2 OTHER RELATED PROCEDURES (L

1.2.1 Trace Material Examination

1.2.2 GRC Utilization \

1.2.3 Stereomicroscop ometer
1.2.4 Stereomicrogglpe

1.2.5 Stereomi pedGrid

1.2.6 Me ojection Scope

2.0 SAFETY CONSIDPRANWONS

2.1 ThyfPFrocqlure may also involve hazardous materials to include evidence that
may I cont@minated with a biohazard. This procedure does not purport to address

th ty problems associated with its use. It is the responsibility of the user of
dure to establish appropriate safety and health practices and determine the
icability 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 \%
5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS Q

5.1 NONE

6.0 PROCEDURE or ANALYSIS

o

6.1 In measuring a fired bullet to determine the
groove impression, it is paramount that the poi
measurement comply with the discipline-wj
anchor points shown below.

nd impression or the
r beginning and ending a
his practice utilizes the

6.1.1 The fired bullet in questiorfis§gouhted on one stage of the comparison
microscope. The digital rgigcometer is mounted on the other stage. Both
stages must be using @ magnification level (objective setting) and be in

focus.

6.1.2 Align the of gfle measurement gap (opening) of the micrometer

with the imgge oNthe ¥ppropriate land impression being measured and record
m

the meas the nearest hundredth or thousandth of an inch or

appropr xasurement.
3 eat the above utilizing the groove impression.

6. RPPETATION OF RESULTS:

2.1 It may be necessary to measure several of each land and groove

v impression in order to record a reliable measurement.
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7.0 APPROPRIATE SECTION IN FIREARMS/TOOLMARK MANUAL
7.1 Section 5.5.2 Calibration Standards
7.2 Section 4.13.2.1 Worksheets \

8.0 REFERENCES g
8.1 U.S. Department of Justice, Federal Bureau of Investigation, §ICIE, inalistics

Laboratory Information System (CLIS) Operating Manual, 19§8.

8.2 Walsh, J. F., "Accuracy, Speed and Conversion in swrements," AFTE

Journal, Vol. 9, No. 1, p. 50.

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

N

N
N
Q-Q\z\
v
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FA-IV-4

STEREOMICROSCOPE - GRID
The State of Alaska Crime Lab does not employ a stereoscope equipped Wlt

measuring system in the Firearm/Toolmark Section. Q

q/Q
N

N
N
Q-Q\z\
v
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FA-IV-5
STEREOMICROSCOPE — MICROMETER
The State of Alaska Crime Lab does not employ a micrometer-equipped ster
in the Firearm/Toolmark Section. Q

N
N
Q-Q\z\
v
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FA-IV-6

STEREOMICROSCOPE — RULER

1.0 INTRODUCTION
One of the class characteristics used in the discipline of firearm identificationN\the gigth of

the land impressions and groove impressions. These measurements ai exangner
during the identification or elimination of a suspect firearm. If no firear itted, these
measurements will be used in determining the General Rifling Chajaciyri f the firearm

involved. Several instruments can be used to obtain these measNemefitgpThe
stereomicroscope - ruler procedure utilizes a stereomicrosc@ a Wand held ruler.

1.1 OTHER RELATED PROCEDURES
1.1.1 Trace Material Examination \
1.1.2 GRC Utilization \(L

1.1.3 Stereomicroscope - Grid

1.1.4 Stereomicroscop meter
1.1.5 Air Gap

1.1.6 Measuring¥ro on Scope

2.0 SAFETY CONSI N
2.1 Thisp ay also involve hazardous materials to include evidence that
may b, ntagjnated with a biohazard. This procedure does not purport to address
all of ge saf@ty problems associated with its use. It is the responsibility of the user of
r

e to establish appropriate safety and health practices and determine the
fity of regulatory limitations prior to use.

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

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

3.1 NONE
4.0 INSTRUMENTATION

4.1 Stereomicroscope \%
5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS Q

5.1 NONE

6.0 PROCEDURE or ANALYSIS
6.1 In measuring a fired bullet to determine the wg %and impression or the

groove impression, it is paramount that the poi r beginning and ending a
measurement comply with the discipline-wj r&cti his practice utilizes the
anchor points shown below.

6.1.1 The fired bullet in questiormh held or mounted on a steady surface
beneath the stereomicrogagl

6.1.2 The land impr
perpendicular to S

6.1.3 Measure t ce between both anchor points of a land impression
and reco surement to the nearest hundredth or thousandth of an
inch or riate measurement.

6.1 pea®the above utilizing the groove impression.
6.2 IN{ERPRETATION OF RESULTS:
@Q.l It may be necessary to measure several of each land and groove
impression in order to record a reliable measurement.
7. PROPRIATE SECTION IN FIREARMS/TOOLMARK MANUAL

7.1 Section 5.5.2 Calibration Standards

7.2 Section 4.13.2.1 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 Measurementg," %
Journal, Vol. 9, No. 1, p. 50.
8.3 AFTE Newsletter, No. 4, December 1969, p. 28. (LQ

N
N
Q-Q\z\
v
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FA-IV-7

GRC UTILIZATION

1.0 INTRODUCTION
1 .1 The FBI's General Rifling Characteristics File can be utilized whejgttemgi#g to
determine a list of possible firearms that could have fired an evid ulNy when the

correct firearm was not submitted.

1.2 OTHER RELATED PROCEDURES %

1.2.1 Trace Material Examination Q
1.2.2 Stereomicroscope — Ruler (L

1.2.3 Stereomicroscope — Grid

1.2.4 Stereomicroscope — Microw
1.2.5 Air Gap

1.2.6 Measuring Proje$ Wwpe
2.0 SAFETY CONSIDERATIOLS

2.1 This procedurg maygalsWNvolve hazardous materials to include evidence that
may be contamifgteT™Wwg§ a biohazard. This procedure does not purport to address
all of the safet N}ms associated with its use. It is the responsibility of the user of
this proce ablish appropriate safety and health practices and determine the
applic y ONgegulatory limitations prior to use.

r glution to include strict adherence to Universal Precautions and the Blood
athogen Plan must be exercised.

. S§ he use of personal protective equipment must be considered to avoid exposure
to any potential hazards.

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 The General Rifling Characteristics File can be acces e(t%PQGRC System
ile.

of the NCIC, the PC software version, or the current printot§ of
I

N

ch of the above
evidence bullet.

6.2 Follow the operating instructions listed specific

6.3 INTERPRETATION OF RESULTS:
6.3.1 The GRC File is an investifative @i
all-inclusive list of firearms avail&b i

7.0 APPROPRIATE SECTION IN FI S/TOOLMARK MANUAL

nd should not be construed as an
those particular rifling characteristics.

7.1 Section 4.13.2.1 WogfShee

8.0 REFERENCES
8.1 U.S. Department W Federal Bureau of Investigation, NCIC, Criminalistics

u
Laboratory Infor KSystem (CLIS) Operating Manual, 1978.

curacy, Speed and Conversion in Rifling Measurements," AFTE
.1, p. 50.

8.2 Walsh, J
JournalfVol.

8.3 e tter, 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 determine th@gau e,
manufacture, and if the wad contains markings suitable for compgdigon, tg firearm
that discharged it. 6

1.2 OTHER RELATED PROCEDURES %

1.2.1 Trace Material Examination Q
1.2.2 Stereomicroscope — Ruler (L

1.2.3 Stereomicroscope — Grid

1.2.4 Stereomicroscope — Microw
1.2.5 Air Gap

1.2.6 Measuring Proje$ Wwpe
2.0 SAFETY CONSIDERATIOLS

2.1 This procedurg maygalsOWNvolve hazardous materials to include evidence that

may be contamifgteT™Wwg§ a biohazard. This procedure does not purport to address
all of the safet N}ms associated with its use. It is the responsibility of the user of
this proce ablish appropriate safety and health practices and determine the
applic y ONgegulatory limitations prior to use.

r glution to include strict adherence to Universal Precautions and the Blood
athogen Plan must be exercised.

. 5S¢ he use of personal protective equipment must be considered to avoid exposure
to any potential hazards.

3.0 PREPARATION

3.1 NONE
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4.0 INSTRUMENTATION
4.1 Comparison Microscope
4.2 Stereomicroscope
4.3 Micrometer \%
4.4 Caliper

5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS %Q

5.1 NONE

6.0 PROCEDURE or ANALYSIS (LQ

6.1 Determine gauge size by; \
6.1.1 Directly comparing of evidgnc n laboratory standards of similar

t
manufacture or composition by a the base of evidence to the bases
of the standards until a similar size iN¥found.

6.2 Measurements mayy b&gbjgfihed by utilizing:

6.1.2 Measuring the b
measurements to Ao

eter of the wad and comparing these
urements may also determine gauge size.

he 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 o efibagdy fluids, the
examiner may not be able to specifically deterny ug@gfize. The examiner
should also recognize that some manufacture t§uplicate the design of
another manufacturer.
7.0 APPROPRIATE SECTION IN FIREARMS/TQ % ANUAL
7.1 Section 5.5.2 Calibration Standard
7.2 Section 4.13.2.1 Worksheets \

8.0 REFERENCES

8.1 NONE

N
N
Q-Q\z\
v
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FA-IV-9
SHOT DETERMINATION
1.0 INTRODUCTION

1.1 By examining recovered shot pellets, the examiner may be able t terrgig® the
actual shot size. The determined size can then be compared to tRasghot loaded
in submitted live shotshells or to the size that the submitted disc % shotshell was
marked to have contained.

1.2 OTHER RELATED PROCEDURES
1.2.1 Trace Material Examination Q

1.2.2 Stereomicroscope — Ruler

1.2.3 Stereomicroscope — Grid

1.2.4 Stereomicroscope — Micr r
1.2.5 Air Gap
1.2.6 Measuring Projectigfl Sco

2.0 SAFETY CONSIDERATIQN

may be conta ith a biohazard. This procedure does not purport to address
all of the lems associated with its use. It is the responsibility of the user of
this pr, uryo establish appropriate safety and health practices and determine the

applidgbility Wf regulatory limitations prior to use.

2.1 This procedx so involve hazardous materials to include evidence that
atg w

er caution to include strict adherence to Universal Precautions and the Blood
ne 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

3.1 NONE

Page 74 of 211

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 Work Instructions
Issued: 9/14/2013 Version: FTMWI 2013R0
Effective: 9/14/2013 Status: Archived

4.0 INSTRUMENTATION
4.1 Comparison Microscope
4.2 Stereomicroscope
4.3 Micrometer \%
4.4 Caliper Q
5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS (L
5.1 NONE Q

6.0 PROCEDURE or ANALYSIS

6.1 The examiner may use one or all of the Qeloy te ques to determine shot size:

6.1.1 Visual/Microscopic Compg{is
6.1.1.1 Determine the to;aN\ber of pellets received.

6.1.1.3 Dejffmj i umber of pellets suitable for comparison
e

purpose e if pellet sizes all appear to be similar in size. If
sevegral dijereNPsizes are present, determine each specific size.

X:eo pare laboratory standards of known shot sizes side by side
' vidence pellets until a known shot size is determined. A

{

S

6.1.1.2 Determi|

omposition of the pellets.

ereomicroscope may aid in this determination. This can be done one
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
6.1.2.1 Record the total number of pellets received.

6.1.2.2 Determine the composition of the pellets.
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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 number weighed

6.1.2.6 Consult known pellet weights in Table 1 of ix G of the
AFTE Glossary (3rd Edition) and determine shift SN ch
corresponds to evidence shot.

6.1.2.7 Record findings on appropriate t. The weight of the
evidence pellets can also be directif’c to weight of standards
using the same number of pellets\htil g sgnilar known weight is

obtained.
6.1.3 Measuring Pellet Size \

6.1.3.1 Determine the total number of pellets received.

% pmposition of the pellets.

2 number of pellets suitable for comparison
purpose te if pellet sizes all appear to be similar in size. If
se igrent sizes are present, determine each specific size.

Q3. MChoose the best specimen and measure diameter using a
iP% and record in hundredths or thousandths of an inch or the
ropriate 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.
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7.0 APPROPRIATE SECTION IN FIREARMS/TOOLMARK MANUAL

7.1 Section 5.5.2 Calibration Standards

7.2 Section 4.13.2.1 Worksheets %
8.0 REFERENCES g
8.1 Association of Firearm and Toolmark Examiners Glossary, % 9094,

N
N
Q-Q\z\
v
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FA-IV-10

PHYSICAL EXAMINATION & CLASSIFICATION OF FIRED BULLETS

1.0 INTRODUCTION \%

1.1 The initial examination of any fired bullet evidence will includ ompletion of a
worksheet. These worksheets will include the physical descy fired
evidence and will serve as a source to document the condi{i®n gf the evidence as

received and any tests or comparisons performed.

1.2 OTHER RELATED PROCEDURES Q
1.2.1 Trace Material Examination \(L
1.2.2 Stereomicroscope — Ruler (L
1.2.3 Stereomicroscope — Grid \

1.2.4 Stereomicroscop ometer
1.2.5 Air Gap
1.2.6 Measurin cjgfn Scope

1.2.7 Cal\O ination
2.0 SAFETY CORQISI NS

2.1 TifS proceyre may also involve hazardous materials to include evidence that

cont@minated with a bio-hazard. This procedure does not purport to address
th ety problems associated with its use. It is the responsibility of the user of
protedure to establish appropriate safety and health practices and determine the
ycability 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 Q
4.3 Micrometer (L
4.4 Caliper
4.5 Scale/Balance Q
5.0 MINIMUM ANALYTICAL STANDARDS and N (OL

5.1 NONE
6.0 PROCEDURE or ANALYSIS \

6.1 A worksheet will be filled g
individual laboratory policyfTh

6.1.1 If any tra eriggpresent.
6.1.2 Th .
X

1.3.1 Recording weight of bullets in grains.

O

arding to the appropriate Appendices and
include noting the following:

6.1.3.2 Recording weight of slugs in ounces.
¥].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.

6.1.7 The measured width of the groove impressions.
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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. \%

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 Q
6.1.13.3 Flared Base

6.1.13.4 Other Marks

6.1.14 The presence of gunpow%d/or powder imprints adhering to the
base.

6.1.15 The conditig

6.2 Additional in&'o about the bullet/projectile can be compiled. See the current
worksheet entyesW theSe optional data entries.
7.0 APPROPRIA ON IN FIREARMS/TOOLMARK MANUAL
7.1 SQction §5.2 Calibration Standards
tion 4.13.2.1 Worksheets

ppendix 3 - 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 NUMBE O,
August 1969, p.13.

8.2 Association of Firearm and Toolmark Examiners Glossary, 3rd Ediy 9

s

N

N
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FA-IV-11

PHYSICAL EXAMINATION & CLASSIFICATION OF FIRED CARTRIDGE%ES

N

1.1 The initial examination of any fired cartridge case evidgrge Will de the
completion of a worksheet. These worksheets will include &ge p al description of

the fired cartridge case and will serve as a source to NNt the condition of the
evidence as received and any tests or compariso NOrmped.
1.2 OTHER RELATED PROCEDURES

1.2.1 Trace Material Examination (L\
1.2.2 Stereomicroscope - Ruler\

1.2.3 Stereomicroscop

1.0 INTRODUCTION

1.2.4 Stereomicrogfopg - ometer

1.2.5 Air Gap
1.2.6 Mexe ojection Scope
1.2¢C termination

2.0 SAFETYCONSIMGRATIONS
h edure may also involve hazardous materials to include evidence that

ntaminated with a biohazard. This procedure does not purport to address
alNgf the safety problems associated with its use. It is the responsibility of the user of
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 Q
4.2 Stereomicroscope (L
4.3 Micrometer

4.4 Caliper (L

4.5 Measuring Projector
4.6 Scale/Balance \

5.0 MINIMUM ANALYTICAL STAND and CONTROLS
5.1 NONE

6.0 PROCEDURE or ANAL

6.1 A workshee ed out according to the appropriate Appendices and
individual laboggt olicy. This may include noting the following:

6.1. ny wace material present.

6.1.2®aliber

6.1.3 The possible manufacturer/marketer of the item.
6.1.4 Ignition System

6.1.4.1 Centerfire or

6.1.4.2 Rimfire or

6.1.4.3 Other
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6.1.5 Shape of cartridge.
6.1.6 Description of cartridge and primer.
6.1.7 Description of head stamp.
6.1.8 Description of Firing Pin Impression. \%
6.1.9 Description of other markings, to include: Q
6.1.9.1 Breech Face Markings (L
6.1.9.2 Extractor
6.1.9.3 Ejector Q
6.1.9.4 Resizing Marks (L

6.1.9.5 Chamber Marks

7

6.1.9.6 Anvil Marks

6.1.9.7 Magazig
6.1.9.8 Ej
6.1.9.9

6.2 Additional j a about the cartridge/cartridge case can be compiled. See
the current worlheNg entries for these optional data entries.

7.0 APPROPJRTEGECTION IN FIREARMS/TOOLMARK MANUAL

ion §.5.2 Calibration Standards

on 4.13.2.1 Worksheets

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

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

PHYSICAL EXAMINATION & CLASSIFICATION OF FIRED SHOTSH%

N

1.0 INTRODUCTION g
1.1 The initial examination of any fired shotshell evidence influ e completion

of a worksheet. These worksheets will include the physical

shotshell and will serve as a source to document the N
received and any tests or comparisons performew

oY the evidence as

1.2 OTHER RELATED PROCEDURES

1.2.1 Trace Material Examination (L\
1.2.2 Stereomicroscope — RuleN

1.2.3 Stereomicroscop
1.2.4 Stereomicrogfop ometer

1.2.5 Air Gap
1.2.6 Mexe ojection Scope
1.2¢C termination

2.0 SAFETYCONSIMGRATIONS
h edure may also involve hazardous materials to include evidence that

ntaminated with a biohazard. This procedure does not purport to address
alNgf the safety problems associated with its use. It is the responsibility of the user of
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

4.2 Stereomicroscope

4.1 Comparison Microscope (LQ

4.3 Micrometer

4.4 Caliper (L

4.5 Measuring Projector
4.6 Scale/Balance \

5.0 MINIMUM ANALYTICAL STAND and CONTROLS
5.1 NONE

6.0 PROCEDURE or ANAL

6.1 A workshee ed out according to the appropriate Appendices and
individual laboggt olicy. This may include noting the following:

6.1. ny wace material present.

6.1.2 §he possible manufacturer/marketer of the item.
Ignition System

6.1.3.1 Centerfire or

6.1.3.2 Rimfire or

6.1.3.3 Other

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

6.1.6 Description of head stamp.
6.1.7 Description of Firing Pin Impression.
6.1.8 Description of other markings, to include: \%
6.1.8.1 Breech Face Markings Q
6.1.8.2 Extractor (L
6.1.8.3 Ejector
6.1.8.4 Resizing Marks (LQ

6.1.8.5 Chamber Marks
6.1.8.6 Anvil Marks

6.1.8.7 Magazine Marks \
6.1.8.9 Ot

6.2 Additional informatRyn the shotshell can be compiled. See the current
worksheet entri e optional data entries.

7.0 APPROPRIA@N IN FIREARMS/TOOLMARK MANUAL

7.1S 2 Calibration Standards

7 jon ¢0.13.2.1 Worksheets
8.0R ES
v owe, Walter, J., "Laboratory Worksheets" AFTE NEWSLETTER NUMBER

0
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 (b

1.0 INTRODUCTION

1.1 In order for an examiner to identify an item of fired evigefgcepa the firearm
that produced it, a microscopic comparison utilizing a compgris icroscope must
be performed. The comparison microscope allows thq erto place the
evidence on one side of the microscope and the k dard on the other side.
This procedure may also be used to compare ty® ungngwn pieces of fired evidence
together to determine if they can be associgigd \§ th@gfame firearm.

1.2 OTHER RELATED PROCEDURE
1.2.1 Examination and Physical Cla%gification of Fired Evidence

1.2.2 Examination and )| Classification of Fired Cartridge Cases

1.2.4 TraceQE mination
2.0 SAFETY CONSI N
2.1 Thisp ay also involve hazardous materials to include evidence that
may k@l inated with a biohazard. This procedure does not purport to address
r

.

all of ge saf@ty problems associated with its use. It is the responsibility of the user of
e to establish appropriate safety and health practices and determine the
fity of regulatory limitations prior to use.

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

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

4.0 INSTRUMENTATION
4.1 Comparison Microscope \%
4.2 Stereomicroscope

5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS %Q

5.1 NONE

6.0 PROCEDURE or ANALYSIS
6.1 The procedure steps below do not hav by pe ed in the order listed;

e
however, all steps must be considered an% ssed:
6.1.1 Select the correct objectivNag cation) setting and ensure that the

objectives are locked in place.
6.1.2 Select the corre pculars (eyepieces).

6.1.3 The illuminggondight®) used must be properly adjusted. Oblique lighting
is usually prefe

6.1.4 Corfga nown fired evidence to either another piece of unknown
fired eviqgn®yor a known standard by placing the unknown fired evidence on
the tage and the other piece of unknown fired evidence or known

dam on the right hand stage.
.54l he entire unknown should be considered.

¥1.6 If an identification is not initially made, the examiner should consider the

following factors:
6.1.6.1 Angle of lights

6.1.6.2 Type of lights

6.1.6.3 The need for additional known standards
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6.1.6.4 The position of the evidence, the tests or both

6.1.6.5 The possibility of using magnesium smoke.

6.1.6.6 The possibility of cleaning the firearm.

6.1.6.7 The possibility that the firearm itself has change\%
6.2 INTERPRETATION OF RESULTS:

6.2.1 A sufficient correspondence of individual chara@erigtic | lead the
examiner to the conclusion that both items (evidencqan s) originated

from the same source. Q
6.2.2 An insufficient correspondence of inqividqua racteristics but a
correspondence of class characteristics Wll | e examiner to the
conclusion that no identification or afpn Yould be made with respect to
the items examined.

N

6.2.3 A disagreement of class ¢ eristics will lead the examiner to the
conclusion that both ite idence and tests) did not originate from the
same source.

6.2.4 A signific igMOreemment of individual characteristics will lead the
examiner to the'§o n that both items (evidence and tests) did not
originate ame source.

suitable microscopic characteristics will lead the examiner to
that the items are not suitable for comparison.

6.2.6 Q[ Ydentifications 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.
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7.0 APPROPRIATE SECTION IN FIREARMS/TOOLMARK MANUAL
7.1 Section 4.13.2.1 - Range of Conclusions
7.2 Section 5.5.2 Calibration Standards \%
7.3 Section 4.13.2.1 Worksheets Q

8.0 REFERENCES

8.1 Howe, Walter, J., "Laboratory Worksheets" AFTE NEW, T NERWUMBER TWO,
August 1969, p.13.

8.2 Association of Firearm and Toolmark Examiners sqhry 3rd Edition, 1994.

8.3 DeForest, Gaensslen, and Lee, Forensic Sen@e: Introduction to Criminalistics,

McGraw- Hill, New York, 1983. \

N
N
Q-Q\z\
v
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FA-IV-14

TRACE MATERIAL EXAMINATION

1.0 INTRODUCTION
1.1 Fired Evidence recovered during an investigation may contain tra ateyg

transferred from the crime scene. This trace material may be in tha lood,

importance of this evidence and, if further examination of thg’tr
necessary, remove and preserve a sample of the trace mﬁl
XM

trace material may also be necessary to allow the pr
evidence.

1.2 OTHER RELATED PROCEDURES
1.2.1 Examination and Physical Cl#gsifgatyn of Fired Evidence

1.2.2 Examination and PhysicalNi

1.2.3 Examination and wal Classification of Fired Shotshells

tion of Fired Cartridge Cases

1.2.4 Microscopic @#mp

2.0 SAFETY CONSIDERATI

may be conta with a biohazard. This procedure does not purport to address
all of the s associated with its use. It is the responsibility of the user of
to establish appropriate safety and health practices and determine the
gulatory limitations prior to use.

2.1 This proced&m so involve hazardous materials to include evidence that

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

NFPA Listings
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NFPA LISTING
CHEMICAL wazino | "hazans | | “HAzamo | WAzARD
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 ERZAMMABILITY
HAZARD

2.5 WARNING! Methanol is flammable and ca s@la ERE FLAMMABILITY
HAZARD \

2.6 WARNING! Acetic acid is capable d% and can pose a SEVERE
REACTIVITY HAZARD

2.7 The use of personal protecj uipment must be considered to avoid exposure
to any potential hazards.

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

3111 Nc cid Solution:

1.T% Prepare a 15% Acetic Acid Solution utilizing concentrated
cial Acetic Acid and distilled water.

0% Bleach Solution:
3.1.2.1 Prepare a Bleach Solution utilizing Bleach and distilled water
4. UMENTATION
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 tr m I
and record in notes.

6.2 Determine if further examination of trace material is nec Q
ar

6.2.1 If further examination of trace material IS necx

6.2.1.1 If necessary, consult the appr

of any trace evidence.

ion prior to the removal

6.2.1.2 Remove material bei r&ul ¥¥t to damage the fired
evidence.

6.2.1.3 Place the remov e naterial in a suitable
container/packagiggafor submission to the appropriate section for further
examination.

6.2.2 If the trace
proceed with th

ot going to be retained for further examination,
steps that are applicable.

6.4. vidence containing blood, tissue or other biohazards, soak
gdence for at least one (1) minute in a 10% bleach solution.

.2.2® Remove loose material by rinsing the fired evidence with
thanol 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.

Page 94 of 211

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 Work Instructions

Issued: 9/14/2013 Version: FTMWI 2013R0
Effective: 9/14/2013 Status: Archived

7.0 APPROPRIATE SECTION IN FIREARMS/TOOLMARK MANUAL

7.1 Section 5.5.2 Calibration Standards
7.2 Section 4.13.2.1 Worksheets \
8.0 REFERENCES

8.1 Howe, Walter, J., "Laboratory Worksheets" AFTE NEWSLE@QER TWO,

August 1969, p.13.

8.2 Association of Firearm and Toolmark Examiners Gl s@
%

dition, 1994.

8.3 DeForest, Gaensslen, and Lee, Forensic Sciencq trgduction to Criminalistics,

McGraw-Hill, New York, 1983. (L

N
N
Q-Q\z\
v
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FA-IV-15

OPEN CASE/UNSOLVED CASE FILE
Open case/unsolved case evidence retained for future comparisons, if presefjn t ,
would be maintained by the Firearm and Toolmark unit of the IaboratoryQ

S

N

N
N
Q-Q\z\
v
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INTEGRATED BALLISTIC IDENTIFICATION SYSTEM %

NOTE: The NIBIN Section was officially suspended in February of 2009. ThN

instrumentation and data linkage to ATF was removed early in 2010. SyjgisSioNgf fired
evidence for inclusion in the NIBIN database is the responsibility of the % possessing

the evidence. \(L
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RD-I-1
VISUAL EXAMINATION \%
1.0 INTRODUCTION Q
1.1 When a firearm is fired, gunshot residues in the followj % discharged

from the firearm:
1.1.1 burnt gun powder patrticles

1.1.2 partially burnt gun powder particle (L

1.1.3 unburnt gun powder particles

1.1.4 vaporous lead \

1.1.5 particulate metals

1.2 These gunshot residu
effectively be used in d

the morphology of the bullet hole can

1.3 OTHER RELAJEDRR DURES

1.3.1 N}ic xamination

2.0 SAFETY CO TIONS

2.1 TS pro re may also involve hazardous materials to include evidence that
minated with a biohazard. This procedure does not purport to address
safety problems associated with its use. It is the responsibility of the user of
t rocedure to establish appropriate safety and health practices and determine the
icability 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 Q
5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS

5.1 NONE

6.0 PROCEDURE or ANALYSIS (LQ
6.1 The visual examination of an item for @ngnhot§esidue will include the examination
and/or consideration of the following:
6.1.1 The presence of vaporous%smoke)
6.1.2 The presence ofQg te metals (shavings of lead, copper, brass)

6.1.3 The prese art®lly burnt and/or unburnt gunpowder

6.1.4 The % elted adhering gunpowder
6.1.5 A

O8N the'item

e pResence of a visible ring around the perimeter of holes
location of all holes, tears, missing buttons, etc.

6.1.3 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, bra\
6.3.1.3 Unburned Gunpowder (morphology)

6.3.1.4 Melted Adhering Gunpowder (LQ
6.3.2 Indicative of/ Consistent with the Passag Il 4

6.3.2.1 A hole in the item Q

6.3.2.2 Visible ring around the e@holes

6.3.2.3 Location of all holgs, Yeag, sing buttons, etc.
6.3.3 Indicative of/ Consistent wkontact Shot

6.3.3.1 Ripping

6.3.3.2 Bugfin

6.3.3.3 Ite ficial Fibers
x Vaporous Lead Residues
. ocation of all holes, tears, missing buttons, etc.

ible Masking Effects

6.3.4
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 SECTION IN FIREARMS/TOOLMARK MANUAL (b
7.1 Section 4.13.2.1 Worksheets \

8.0 REFERENCES

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

8.2 Dillon, John, H., "A Protocol for Gunshot Residue\exa
Distance Determinations”, AFTE Journal, V.

N

N
N
Q-Q\z\
v
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RD-1-2

MICROSCOPIC EXAMINATION
1.0 INTRODUCTION \

1.1 When a firearm is fired, gunshot residues, in the following fo@ distharged

from the firearm;
1.1.1 burnt gun powder patrticles

1.1.2 partially burnt gun powder particles Q
1.1.3 unburnt gun powder particles (L

1.1.4 vaporous lead

1.1.5 particulate metals \

1.2 These gunshot residues alggmgith the morphology of the bullet hole can
effectively be used in determ Q possible muzzle to target distance.

1.3 OTHER RELATED DORES

1.3.1 Visual ExaNin n

ay also involve hazardous materials to include evidence that
jrated with a biohazard. This procedure does not purport to address

re to establish appropriate safety and health practices and determine the
ity of regulatory limitations prior to use.

W 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 (LQ
6.0 PROCEDURE or ANALYSIS \
6.1 The microscopic examination of an item for Que will include the
examination and/or consideration of the followiRg"
6.1.1 The presence of vaporous ledgl (InoRe)

6.1.2 The presence of particula etaff(shavings of lead, copper, brass)

6.1.3 The presence of p;

®

6.1.6 Thx of a visible ring around the perimeter of holes

burnt and/or unburnt gunpowder

6.1.4 The presenc

6.1.5 A hole in

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

presence of burning or singeing or melting
1.94he presence of any possible masking effects
P1.10 The direction of artifacts surrounding the hole

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

6.3 INTERPRETATION OF RESULTS:

6.3.1 Indicative of/ Consistent with the Discharge of a Firearm.
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6.3.1.1 Vaporous Lead (smoke)

6.3.1.2 Particulate Metals (shavings of lead, copper, brass)

6.3.1.3 Unburned Gunpowder (morphology)

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

6.3.2.1 A hole in the item

6.3.2.2 Visible ring around the perlmete

6.3.2.3 Location of all holes, tears, ons etc.
6.3.3 Indicative of/ Consistent with a_Con¥gct

6.3.3.1 Ripping or Tearln

6.3.3.2 Burning or Slngelng

6.3.3.3 Melted 4 @ ibers
6.3.3.4 He pgls Lead Residues
6.3.3.5 L&a all holes, tears, missing buttons, etc.

6.3.4 P

sﬁ ing Effects
. ark Background Color
4.2 Blood Staining

f the above observations support the findings of a "contact shot" no
mparison 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.
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7.0 APPROPRIATE SECTION IN FIREARMS/TOOLMARK MANUAL
7.1 Section 5.5.2 Calibration Standards
7.2 Section 4.13.2.1 Worksheets \

8.0 REFERENCES

8.1 Anonymous, (1970). "Gunshot Residues and Shot Patt ey\"
Enforcement Bulletin, Vol. 39, No. 9, p.7.

8.2 Dillon, John, H., "A Protocol for Gunshot Residu
Distance Determinations”, AFTE Journal, V

N

ingtions in Muzzle-To-Target
.32.

» NO.

N
N
Q-Q\z\
v
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RD-II-1

MODIFIED GRIESS - DIRECT APPLICATION TECHNIQUE (DAT)%

1.0 INTRODUCTION \
1.1 The Modified Griess-Direct Application Technique (DAT) is ugedNdependently
and/or in conjunction with other tests in range determination % fied Griess-
DAT test utilizes a color chemistry reaction to help distinggy ofscyre or faint
gunpowder patterns. This test detects nitrites, a prod e @eomplete burning of
gunpowder, by reacting with acetic acid to form nitro is acid combines with
alpha-naphthol and produces an orange-red colof’r

1.2.2 Second- Sodium K onate
1.2.3 Third- Dithio mi
1.3 OTHER RELATE C RES

1.3.1 Mo@{l ss- Reversed Application Technique

m$hodizonate Procedure- Bashinski Transfer Technique
ium Rhodizonate Procedure- Direct Application Technique
ithiooxamide

20S NSIDERATIONS

his 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.
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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 \%

HEALTH | FLAMMABILITY | REACTIVITY

HAZARD HAZARD HAZARD ZARD
Sulfanic Acid 3 3 1 RR B
Alpha Napthol 3 1 1
Dihydrochloride 2 1 XY
Methanol i) 3
Sodium Nitrate 1 0
Glacial Acetic Acid 1 3 1

2.4 Chemical Warnings \

2.4.1 WARNING! Sulfary id is toxic and can pose a SEVERE HEALTH
HAZARD.

2.4.2 WARNIN
FLAMMABILIT

cid is flammable and can pose a SEVERE

2.4.3 WANI ulfanilic Acid is a strong corrosive and can pose a SEVERE

CONTA %ARD.
4 RNING! Alpha Naphthol is toxic and can pose a SEVERE HEALTH
HAZ .
2.28°% WARNING! Dihydrochloride is a strong oxidizer and can pose a
VERE CONTACT HAZARD.

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
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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 10 %
3.2 Sensitized Blank:
3.2.1 Add 0.75 grams of Sulfanilic Acid to 150 millilite water and

mix
3.2.2 Add 0.42 grams of Alpha Napthol to 150 ol methanol and mix.

3.2.3 Once both the solutions in step 1 ar@p ed mix them together in
a clean photo tray.

3.2.4 Saturate pieces of filter paper¥or @esewsitized photo paper in this
solution. K

3.2.5 Once the sensitizeggalanks are dry, store in an airtight plastic container.

3.2.6 Utilizing these , Mix the quantity desired
3.3 Acetic Acid Soluti

3.3. ix X15% Glacial Acetic Acid solution.

3.4 Nitrite Tes \
1¥gssolve 0.6 grams of Sodium Nitrite in 100 milliliters of distilled water.
4

.2 Baturate pieces of filter paper or cotton swabs in this mixture.
.3 Store in an airtight plastic container.
w OTE: LABEL ALL CONTAINERS WITH:
3.5.1 Name of solution
3.5.2 Date of preparation

3.5.3 Initials of Preparer
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3.5.4 Expiration date, if applicable
3.6 Document newly made solutions in the Firearm/Toolmark Reagent Log.
4.0 INSTRUMENTATION
4.1 Scale/Balance \%
5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS

5.1 The Minimum Analytical Standards & Controls for the Mgdifigd ss-DAT

procedure consists of placing a test mark, utilizing a Nitrite \{est , on one of the
sensitized blanks being used. An immediate orange ¢ |0 appear on the
sensitized blank. This color shift indicates that th blank is sensitive to the
presences of nitrites.

6.0 PROCEDURE or ANALYSIS \

6.1 Place the sensitized blank (photo r- Ision side down or sensitized filter
paper) over the area to be tested.

6.2 Soak a piece of nitrite freg
and place this over the reyffrse

6.3 Apply heat and pr&s™ wig an iron until the acetic acid solution treated paper is

dry.

6.4 INTERPR NN F RESULTS:
6
he

y or®nge, orange-red indications on the paper are the results of the
mj specific test for the presence of nitrite residues
7

7.0 AP, SECTION IN FIREARMS/TOOLMARK MANUAL
Section 5.5.2 Calibration Standards

Section 4.13.2.1 Worksheets
8.0 APPROVED SUPPLIERS

8.1 VWRSP.com
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9.0 REFERENCES
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 Anonymous, (1970). "Gunshot Residues and Shot Pattern Test", F.B.I. [a
Enforcement Bulletin, Vol. 39, No. 9, p.7.

9.3 Fiegel, F. and Anger, V., (1972). Spot Tests in Inorganic Analysis, ., Elsevier

Publishing Co., New York, New York. (L

N
N
Q-Q\z\
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) is us
independently and/or in conjunction with other tests in range detegig{pati
Modified Griess-RAT test utilizes a color chemistry reaction to hé
obscure or faint gunpowder patterns. This test detects nitritfs,

incomplete burning of gunpowder, by reacting with acetic agid tqf
This acid combines with alpha-naphthol and produceg g

1.2 It should be noted that if multiple chemical e
performed on an item they must follow a speciY r.

1.2.1 First- Modified Griess or Simifiecl GRess

1.2.2 Second- Sodium RhodizoN

1.2.3 Third- Dithiooxam;

nitrous acid.
red color reaction.

are going to be

1.3 OTHER RELATED P S

ct Application Technique
1.3.2 SOc\ izonate Procedure- Bashinski Transfer Technique

m$ghodizonate Procedure- Direct Application Technique

iooxamide
2.0 SAE DERATIONS

procedure involves hazardous materials. This procedure does not purport to
ss 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.
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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 (b

2.3 NFPA Listings

HEALTH | FLAMMABILITY | REACTIVITY | CONT
HAZARD HAZARD HAZARD HA
Sulfanic Acid 3 3 1 CcO |
Alpha Napthol 3 1 1
Dihydrochloride 2 1 1 OX
Methanol 1 3 0
Sodium Nitrate 1 0 0
Glacial Acetic Acid 1 3

2.4 Chemical Warnings

2.4.1 WARNING! Sulfanilic Aciamic and can pose a SEVERE HEALTH

HAZARD.
2.4.2 WARNING! S a

FLAMMABILITY DY

d is flammable and can pose a SEVERE
2.4.3 WARNINGYS llic Acid is a strong corrosive and can pose a SEVERE

CONTAC\ D.
A4, IN&5! Alpha Naphthol is toxic and can pose a SEVERE HEALTH

4.5 WARNING! Dihydrochloride is a strong oxidizer and can pose a
RE CONTACT HAZARD.

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
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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 T, %
3.2 Sensitized Blank:
3.2.1 Add 0.75 grams of Sulfanilic Acid to 150 miIIiIite water and

mix.

3.2.2 Add 0.42 grams of Alpha Naphthol to 15% s Of methanol and mix.

3.2.3 Once both the solutions in step 1 ar@p
a clean photo tray.

ed mix them together in

3.2.4 Saturate pieces of filter paper¥or @esewsitized photo paper in this
solution. K

3.2.5 Once the now sengiiiged blanks are dry, store in an airtight plastic
container.

3.2.6 Utilizing th ppPOoN®ns, mix the quantity desired

3.3 Acetic Acid Solutio

i &o cial Acetic Acid solution.

olve 0.6 grams of Sodium Nitrite in 100 milliliters of distilled water.

3.3.1

3.4 Nitrite

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

3.4.3 Store in an airtight plastic container.

Page 113 of 211

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 Work Instructions
Issued: 9/14/2013 Version: FTMWI 2013R0
Effective: 9/14/2013 Status: Archived

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/Toolm (Itggog.
4.0 INSTRUMENTATION
4.1 Scale/Balance Q

5.0 MINIMUM ANALYTICAL STANDARDS and NRRO

procedure consists of placing a test m g a Nitrite Test Strip, on one of the
sensitized blanks being used. An immediat®orange color should appear on the
sensitized blank. This color shy ates that the sensitized blank is sensitive to the
presences of nitrites

5.1 The Minimum Analytical StandardN olg Yor the Modified Griess-RAT
utili

6.0 PROCEDURE or ANAL

egensitized blank that will be in contact with the questioned
olution.

6.1 Wipe the side
area with the acl

6.2 Place ngzed blank (photo paper - emulsion side down or filter paper) over
the ar b sted.

ece of filter paper or nitrite free cheese cloth over the either the
ized blank or evidence depending on what is being used for a blank.

JQ\pply heat and pressure with an iron until the acetic acid solution treated paper is
dry.
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6.5 INTERPRETATION OF RESULTS:

6.5.1 Any orange, orange-red indications on the paper are the res f the
chemically specific test for the presence of nitrite residues \

7.0 APPROPRIATE SECTION IN FIREARMS/TOOLMARK MANUAL
7.1 Section 5.5.2 Calibration Standards Q
7.2 Section 4.13.2.1 Worksheets (L
8.0 APPROVED SUPPLIERS Q
8.1 VWRSP.com (L

9.0 REFERENCES

9.1 Dillon, John, "The Modified Griess Test:N: ally Specific Chromophoric Test for
Nitrate Compounds in Gunshot Residues”, AMTE Journal, Vol. 22, No. 3, p.248.

9.2 and Shot Pattern Test", F.B.l. Law

9.3 oot Tests in Inorganic Analysis, 6th Ed., Elsevier
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RD-11-3

SODIUM RHODIZONATE - BASHINSKI TRANSFER TECHNIQUE (B%

1.0 INTRODUCTION \
1.1 The Sodium Rhodizonate-Bashinski Transfer Technique (BT; sed
independently and/or in conjunction with other tests in rang % ions. The
Sodium Rhodizonate- (BTT) utilizes a color chemistry reaqti®n t@lat is specific for lead
and can effectively be used in determining the physicglsghaNactdig
including the determination of entrance vs. exit holes! lets passing through

d the bullet hole. This

particles, a fine coating of
powder particles or a fine cloud of vapQriz t times this lead transfer is an

obvious ring or wipe around the hole b m

Modified Griess - Reverse Application Technique

1.3.3 Sodium Rhodizonate Procedure- Direct Application Technique

1.3.4 Dithiooxamide
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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 practicefa

determine the applicability of regulatory limitations prior to use.
I Ve eQuipment

2.2 Proper caution must be exercised and the use of personal p

must be considered to avoid exposure to dangerous chemic the
appropriate Material Safety Data Sheet (MSDS) for each igal r to use.
2.3 NFPA Listings
2.3 NFPA Listings \
HAZARD WAZARD | HAZARD
Sodium Rhodizonate 2 0
Hydrochloric Acid 0
Sodium Bitartrate N 0 0
Tartaric Acid 0 1 0
Glacial Acetic Acid 2 2 3

2.4 Chemical Warning

241 W,
HAZARD.

N Wglydrochloric Acid is toxic and can pose a SEVERE HEALTH

2

: RNING! Glacial Acetic Acid is capable of detonation and can pose a
SEV

REACTIVITY 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 REPARATION

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

3.2 Sodium Rhodizonate Solution:
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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 gr%%ric Acid in

100 milliliters of distilled water.

3.4.2 This usually requires both heat and agitation t&co e in a reasonable
amount of time.

3.5 Acetic Acid Solution Q
NN.

3.5.1 Prepare a 15% Acetic Acid so

3.6 NOTE: LABEL ALL CONTAINER&H
3.6.1 Name of solution
3.6.2 Date of prepara

3.6.3 Initials of P r

3.64 Expir@e, applicable
3.7 Docum made solutions in the Firearm/Toolmark Reagent Log.

en|e
4.0 INSTRUMEN O

4.1 S@le/B&ance
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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 perforgi e
Sodium Rhodizonate procedure on this control sample the examiner deterggine if
in fact the Sodium Rhodizonate solution is reacting. K

5.2 An alternative set of Standards & Controls for the Sodiu % ate test
consists of utilizing cotton swabs dampened with a 5% Hygfgchpric'®Cid solution.

One of the treated swabs is rubbed against a piece of knovg le his swab is then
processed with the Sodium Rhodizonate test to insur test is reacting
TR

properly. Another treated swab is rubbed on the i psted. This must be well
away from any holes examined. This swab is t>\ cessed with the Sodium

Rhodizonate test to insure that the item bemed not produce a false positive.

6.0 PROCEDURE or ANALYSIS
6.1 Uniformly dampen a piece of filter r%with the Acetic Acid Solution.

6.2 Place the treated filter pa¢§

the hole/area to be tested.

v
segfnds.

6.3 Place an additional g&p e first and apply moderate pressure or apply a
I

hot iron for approxima

6.4 Remove the of paper and spray the Sodium Rhodizonate Solution on to
the tested areNgf filter paper.

6.5 Spr este® area of the filter paper with the Buffer Solution (this step is
optiorAl).

pr e tested area of the filter paper with the Hydrochloric Acid Solution.

QRepeat this process on all holes/areas to be tested. Both sides of a hole should
v sted if there is a question of entrance vs. exit.
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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 SECTION IN FIREARMS/TOOLMARK MANUAL \
7.1 Section 5.5.2 Calibration Standards Q
7.2 Section 4.13.2.1 Worksheets (L

8.0 APPROVED SUPPLIERS: Q
8.1 VWRSP.com (L

9.0 REFERENCES

9.1 Dillon, John, "The Modified Griess Test: RChergigflly Specific Chromophoric Test for
Nitrate Compounds in Gunshot Residue®",;RETE Journal, Vol. 22, No. 3, p.248.

9.2 Anonymous, (1970). "Gunshot ESIOes and Shot Pattern Test", F.B.I. Law
Enforcement Bulletin, Vol. 3 D) .

9.3 Fiegel, F. and Anger, V ). #pot Tests in Inorganic Analysis, 6th Ed., Elsevier
Publishing Co., Ne% ork.

<&
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RD-11-4

SODIUM RHODIZONATE - DIRECT APPLICATION TECHNIQUE (DAT)

1.0 INTRODUCTION
1.1 The Sodium Rhodizonate- Direct Application Technique (DAT) is di

independently and/or in conjunction with other tests in range detegaginatioNg. The
Sodium Rhodizonate- (DAT) utilizes a color chemistry reaction tecific for lead
[

and can effectively be used in determining the physical charffct Of bullet holes
including the determination of entrance vs. exit holes. Fire§bull assing through
clothing and/or other objects often leave traces of leag tN€ bullet hole. This
lead transfer comes from the surfaces of the bulle plind/or the primer
residue. This lead transfer can be in the form o cles, a fine coating of
powder particles or a fine cloud of vaporized le es this lead transfer is an
obvious ring or wipe around the hole but igfmde &teh invisible.

N\

1.2 It should be noted that if multiple c icafgkaminations are going to be
performed on an item they must follow a spNcific order.

1.2.1 First- Modified

1.2.2 Second- Sqfiu
1.2.3 Third- Dithigoxagfde

1.3 OTHER R D PROCEDURES

Griess - Direct Application Technique

ified Griess - Reverse Application Technique

Sodium Rhodizonate Procedure- Bashinski Transfer Technique (BTT)
1.3.4 Dithiooxamide

2.0QAFETY CONSIDERATIONS

2.1 This procedure involves hazardous materials. This procedure does not purport to
address all of the safety problems associated with its use. It is the responsibility of the
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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 eguipment
must be considered to avoid exposure to dangerous chemicals. Consult tge
appropriate Material Safety Data Sheet (MSDS) for each chemical priwse.

2.3 NFPA Listings Q
2.3 NFPA Listings o &5

HEALTH FLAMMABILITY

HAZARD HAZARD ARD
Sodium Rhodizonate 2 0
Hydrochloric Acid 3
Sodium Bitartrate 1 0
Tartaric Acid 0 0

Glacial Acetic Acid ﬁ )

2.4 Chemical Warnings

2.4.1 WARNING! g#dr Acid is toxic and can pose a SEVERE HEALTH
HAZARD.
2.4.2 WARNQNGNGlaclal Acetic Acid is capable of detonation and can pose a
SEVE A ITY HAZARD
2.5 iner must use eye protection, and work within a fume hood or
e qsSpot vent. The examiner may wish to consider wearing a respirator
and gpves.

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

3.3 Hydrochloric Acid Solution:
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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 grams of T Acid in
100 milliliters of distilled water.

amount of time.

3.5 Acetic Acid Solution: (L

3.5.1 Prepare a 15% Acetic Acid solution. Q
3.6 NOTE: LABEL ALL CONTAINERS WITH: (L

3.6.1 Name of solution
3.6.2 Date of preparation \
3.6.3 Initials of Preparer

3.6.4 Expiration date,

3.4.2 This usually requires both heat and agitation to com@%asonable

3.7 Document newly magle g#lutic

4.0 INSTRUMENTATIOQ
NONE \

5.0 MINIMUM A%L STANDARDS and CONTROLS
5.1 TNe Starglards & Controls for the Sodium Rhodizonate test consists of first
z ontrol cloth swatch containing known gun smoke (soot) and partially
npowder on one of the sensitized blanks being used. By performing the

Sy umM Rhodizonate procedure on this test mark the examiner can determine if in
the Sodium Rhodizonate solution is reacting properly.

S in the Firearm/Toolmark Reagent Log.

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
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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.

6.0 PROCEDURE or ANALYSIS (b
6.1 Spray the Sodium Rhodizonate Solution on to the questioned areN

6.2 Spray the tested area with the Buffer Solution.
6.3 Spray the tested area with the Hydrochloric Acid Solu

6.4 Repeat this process on all holes/areas to be test s of a hole should
be tested if there is a question of entrance vs. ex

6.5 INTERPRETATION OF RESULTS:

6.5.1 A violet or purple colored rlng ogespwnding to the margin of the hole,
or a violet or purple colored stal nding to the area tested constitutes
a positive reaction for lead.

@

taNErds

7.0 APPROPRIATE SECTION IN K {S/TOOLMARK MANUAL

7.1 Section 5.5.2 Calibrgffon

7.2 Section 4.13.2.1

8.0 APPROVED SU % .

8.1 VWR

k S

9.0 REFERHNCE

¥ The Modified Griess Test: A Chemically Specific Chromophoric Test for
pounds in Gunshot Residues”, AFTE Journal, Vol. 22, No. 3, p.248.

9. ., (1970). "Gunshot Residues and Shot Pattern Test", F.B.l. Law Enforcement
ulletin, Vol. 39, No. 9, p.7.

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-II-5
DITHIOOXAMIDE (DTO)
1.0 INTRODUCTION

1.1 The Dithiooxamide (DTO) test is used independently and/or in co cti th
other tests in range determination. The DTO test utilizes a color
indicate the presence of copper. The DTO test reacts with co

also react with cobalt, leaving an amber color reaction an
color reaction. This test can effectively be used in detgf™gi
characteristics of bullet holes including the determy rance vs. exit holes.
Fired bullets passing through clothing and/or o oRjec™®ften leave traces of
copper around the bullet hole. This copper tran s from the surfaces of a
copper containing bullet and/or the barrel @ tfge filfgarm. This copper transfer can be
in the form of minute particles, a fine Cﬁting der particles or a fine cloud of

vaporized copper. At times this copper®tragsfeYis an obvious ring or wipe around the
hole but is more often invisible.

1.2 It should be noted that |
performed on an item th

hemical examinations are going to be
w a specific order:

1.2.1 First- Mo gss or Simplified Griess

1.22S c&j m Rhodizonate
1.2QT ithiooxamide

1.3 OFHER

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 Sodium Rhodizonate Procedure- Direct Application Technique (DAT)

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 protectife equj nt
must be considered to avoid exposure to dangerous chemicals. CgnsAlt
appropriate Material Safety Data Sheet (MSDS) for each chemid % to use.

2.3 NFPA Listings \(L

2.3 NFPA Listings

CONTACT
HAZARD

CHEMICAL
Dithiooxamide

oxy

Ammonia
Ethanol

2.4 Chemical Warnings

2.4.1 DANGE 00 ide is a strong oxidizing agent and can pose an
EXTREMELO AZARD.

NG! mmonia is toxic and can pose a SEVERE HEALTH

NING! Ethanol is flammable and can pose a SEVERE
ABILITY HAZARD.

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 Dithiooxamide Solution:

3.2.1 Prepare a 0.2% Dithiooxamide solution in ethanol.

3.3 Ammonia Solution:
3.3.1 Prepare a 2:5 ammonia solution in distilled water \
3.4 NOTE: LABEL ALL CONTAINERS WITH:

3.4.1 Name of solution (LQ

3.4.2 Date of preparation

3.4.3 Initials of Preparer (LQ

3.4.4 Expiration date, if applicable
3.5 Document newly made solutions inghe”Firgagg? Toolmark Reagent Log.
4.0 INSTRUMENTATION
4.1 Scale/Balance
5.0 MINIMUM ANALYTICAL A and CONTROLS

5.1 The Standards & Cgnt r the DTO test consists of testing a piece of known
copper. A piece per dampened with an aqueous solution of Ammonium
Hydroxide (2 Npl d to a known source of copper. By performing the DTO
proceduregn t oMtrol sample the examiner can determine if in fact the DTO test is
reactin

lterrghtive set of Standards & Controls for the DTO test consists of utilizing
s dampened with the ammonia solution. One of the treated swabs is

ed against a piece of known copper. This swab is then processed with the DTO
0 insure that the test is reacting properly.

6.0 OCEDURE 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.
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6.3 Place a second piece of filter paper over the first and apply moderate pressure for
approximately 5 seconds.

6.4 Remove both pieces of filter paper and place several drops of the Dithigoxamide
Solution to the tested area of the filter paper.

6.5 Repeat this process on all holes to be tested. Both sides of a holeN
tested if there is a question of entrance vs. exit.
6.6 INTERPRETATION OF RESULTS:
6.6.1 A dark greenish-gray color reaction, corregonqng @fthe area tested,
constitutes a positive reaction for copper, and % or reaction,
corresponding to the area tested, constitujes § e reaction for nickel.
7.0 APPROPRIATE SECTION IN FIREARMS/TQ % ANUAL
7.1 Section 5.5.2 Calibration Standard
7.2 Section 4.13.2.1 Worksheets \

8.0 APPROVED SUPPLIERS

8.1 VWRSP.com
9.0 REFERENCES A}
9.1 Lekstrom, J.A. onSWR.D., "Copper and Nickel Detection on Gunshot Targets by
Dithiooxamide TEPR, rnal of Forensic Sciences, Vol. 31, No.4, p. 1283.

9.2 Steinbey® M., Wgist, Y., and Tassa, M., "A New Field Kit for Bullet Hole Identification",
JournaRpf For@insic Sciences, Vol. 29, No. 1, p. 169.

9.3 and Anger, V., (1972). Spot Tests in Inorganic Analysis, 6th Ed., Elsevier

shing Co., New York, New York.
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RD-11-6

SIMPLIFIED GRIESS AND SODIUM RHODIZONATE %

1.0 INTRODUCTION \7
1 .1 The Simplified Griess and Sodium Rhodizonate test is used ndently

and/or in conjunction with other tests in range determination lified Griess
and Sodium Rhodizonate test utilizes color chemistry reac§®ns p distinguish
obscure or faint gunpowder and lead patterns. The Griggs Rt f the test detects
nitrites, a product of the incomplete burning of gunpd % reacting with acetic
acid to form nitrous acid. This acid combines wit SNgl Reagent and produces a

brownish-red color reaction. The follow-up So ogizonate portion of the test
detects lead. The lead present combines \yRhe\reaent to produce a magenta color
reaction.

1.2 It should be noted that if multiple cAerMgal'examinations are going to be
performed on an item they musjgdaow a specific order.

«

Rigodizonate

1.2.3 Thir ghi [
1.3 0THER R PROCEDURES

dified Griess- Direct Application Technique

1.2.1 First- Modifie Bimplified Griess

1.2.2 Second-

.3.24podium Rhodizonate Procedure- Bashinski Transfer Technique
.3 Sodium Rhodizonate Procedure- Direct Application Technique
1.3.4 Dithiooxamide
2.0 AFETY 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
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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 eguipment
must be considered to avoid exposure to dangerous chemicals. Consult tge
appropriate Material Safety Data Sheet (MSDS) for each chemical priwse.

2.3 NFPA Listings Q
2.3 NFPA Listings

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

2.4 Chemical Warnings
2.4.1 WARNING! S is toxic and can pose a SEVERE HEALTH
HAZARD.
2.4.2 WARNINGYS llic Acid is flammable and can pose a SEVERE
FLAMMA\ ZARD.
A4, I

I Sulfanilic Acid is a strong corrosive and can pose a SEVERE

4.4 WARNING! Marshall's Reagent is toxic and can pose a SEVERE
H 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 gpv

3.0 PREPARATION \

3.1 NOTE: ALWAYS ADD ACID TO WATER. NEVER ADD WA@ ACID.

3.2 Sensitized Blank: (}
3.2.1 Add 5.0 grams of Sulfanilic Acid to one i tilled water and mix.
3.2.2 Add 5.0 grams of Marshall's Reag % r of methanol and mix.
3.2.3 Once both the solutions in ste xr repared mix them together in
d

a clean photo tray with Glacial Ace i aratio of 7:7:1
(Sulfanilic/Marshall’s/Acetic). \

3.2.4 Saturate pieces of filigr paper or desensitized photo paper in this solution
in a suitable container. a photo tray.
3.2.5 The blanks gffe use after the excess liquid is allowed to drip

back into the piRgtONay

3.3 Nitrite and L abric Swatches:
3.31Te x firearm into typical fabric material at a close range where

unp®wder and sooty lead residues are noted.

3.3.2 Jut small swatches of this fabric. Typically four small one inch by one
atches can be obtained by cutting the close range pattern into
adrants.

3.3.3 Store in a bulk container.
3.4 Sodium Rhodizonate test solutions:

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
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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 stored OVM It

loses efficacy.
3.4.4 Prepare a 5 percent Hydrochloric Acid solution 0 milliliters of

concentrated HCI into one liter of distilled water.

3.5 NOTE: LABEL ALL CONTAINERS WITH: Q

3.5.1 Name of solution

3.5.2 Date of preparation

3.5.3 Initials of Preparer

3.5.4 Expiration date, if icable (NO date indicates indefinite expiration.)

4.0 INSTRUMENTATION

4.1 Scale/Balance
5.0 MINIMUM ANALYTIQA ARDS and CONTROLS

5.1 The Minim \Jytical Standards & Controls for the Simplified Griess and
Sodium RINgdj procedure consists of processing a Nitrite and Lead Test Fabric
. iIMygoediate brownish-red color should appear on the sensitized blank for
the GRess p@rtion of the exam. This color shift indicates that the sensitized blank is
pti e presence of nitrites. A follow up spraying of the sensitized blank with
®im Rhodizonate solution and 5 percent Hydrochloric Acid solution should
rewgal a magenta color. This color shift indicates that the sensitized blank is sensitive
e presence of lead.

6.0 PROCEDURE or ANALYSIS

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

6.3 Apply heat and pressure with an iron or photo mounting heat press urgill acetic
acid solution treated paper is dry. Optimum results with the heat presfgan b
obtained by 225 degree heat and pressure for 30 seconds.

w ce test

e heat press.

6.4 It is recommended that photographs be taken of the cont
sheets, and known test sheets immediately after removingt

6.5 If no reaction is noted on the test sheets allow th S\O
reexamine. A second set of photos is recommend

6.6 Follow up by spraying the sheets with the iu odizonate solution. Spray
until the papers are covered with an even WA Yelfs 4

6.7 It is recommended that photograp}&a of the sheets at this time.

6.8 Next spray the sheets with the 5 percen®HCI solution. Spray until the yellow
background color disappears

night and

6.9 It is recommended thyfl pRot hs be taken of the sheets at this time.
6.10 INTERPRETATI SULTS:

6.10.1 A ro -red indications on the paper are the results of the
sPgcific test for the presence of nitrite residues

ny magenta indications on the paper are the results of the chemically

speci st for the presence of lead residues.
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7.0 APPROPRIATE SECTION IN FIREARMS/TOOLMARK MANUAL

7.1 Section 5.5.2 Calibration Standards
7.2 Section 4.13.2.1 Worksheets \
8.0 APPROVED SUPPLIERS:

8.1 VWRSP.com (LQ

9.0 REFERENCES
9.1 Dillon, John, "The Modified Griess Test: A Chemic g Chromophoric Test for
Nitrate Compounds in Gunshot Residues”, AFT urgalgVol. 22, No. 3, p.248.

9.2 Shem, Robert J. “A Simplified Griess and Sgdi odizonate Test,” AFTE Journal,
Winter 2001, Vol. 33, No. 1, pp. 37-39. x

9.3 Anonymous, (1970). "Gunshot Residues and®hot Pattern Test", F.B.I. Law
Enforcement Bulletin, Vol. 39, 7.

9.4 Fiegel, F. and Anger, V.,
Publishing Co., New Y

N
&
v

ests in Inorganic Analysis, 6th Ed., Elsevier
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RD-II-1

NON-SHOT PELLET TEST PATTERN PRODUCTION %

1.0 INTRODUCTION \n
1.1 In order to properly perform a muzzle-to-target range determ g exdmination,
it is usually necessary to attempt to reproduce the gunshot rg Npatgprns present

consistent with the suspect ammunition be utilizegf.

1.2 OTHER RELATED PROCEDURES %
1.2.1 Shotgun Test Pattern Pro CW dure
1.2.2 Safe Firearm Handling K

2.0 SAFETY CONSIDERATIONS

2.1 This procedure doe
with its use. Itis the r
appropriate safetyg@nd Real

limitations prioy K
2.2 Prope%o clude strict adherence to any and all Firing Range rules must

to address all of the safety problems associated
of the user of this procedure to establish
ractices and determine the applicability of regulatory

be exeys d the use of personal protective equipment must be considered to
avoid@xposgreo any potential hazards.

ropriate hearing and eye protection must be worn when applicable.
3: EMGQRATION
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 \‘b
6.0 PROCEDURE or ANALYSIS Q
6.1 Tests generally should be shot one per piece of target n%
6.2 Tests should be shot in increasing or decreasing c \crdfNents until a
distance is established, both shorter and longer th , duces the gunshot
I

residue patterns on the suspect item. It is esse tat ™e#suspect firearm and
appropriate ammunition be used for these testsY

6.3 INTERPRETATION OF RESULTS: (}
6.3.1 By utilizing the suspect fir%n appropriate ammunition it is possible

to obtain a reproduction gfa gunshotresidue pattern present on a suspect
item. Therefore one cag qain the approximate bracketed distance that
particular firearm's gfuzZWg W3

from the suspect item when it was shot
7.0 APPROPRIATE SECTI I RMS/TOOLMARK MANUAL
7.1 Section 4.1 sheets

8.0 REFER Q
/0

8.1 Ang '‘Gunshot Residues and Shot Pattern Test", F.B.l. Law Enforcement

_ .@ ol. 39, No. 9, p.7.

8. lloy John, H., "A Protocol for Gunshot Residue Examinations in Muzzle-To-Target
istance Determinations”, AFTE Journal, Vol1.22, No.3, p.257.
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RD-I111-2

SHOT PELLET TEST PATTERN PRODUCTION %

1.0 INTRODUCTION \n
1.1 In order to properly perform a muzzle-to-target range determ g exdmination
involving a shotgun, it is usually necessary to attempt to rep % Ehot patterns
present on the suspect item. This reproduction is accomp d py ghooting tests at
varying distances until the shot pattern present on the PRct i is reproduced. It
is an essential prerequisite that the suspect firearm a % nition consistent with

the suspect ammunition be utilized.
1.2 OTHER RELATED PROCEDURES

1.2.1 Non Shot Pellet Test Pattggn Pro pONn Procedure

1.2.2 Safe Firearm Handling
2.0 SAFETY CONSIDERATIONS

to address all of the safety problems associated
of the user of this procedure to establish
ractices and determine the applicability of regulatory

2.1 This procedure doe
with its use. Itis the r
appropriate safetyg@nd Real

limitations prioy K
2.2 Prope%o clude strict adherence to any and all Firing Range rules must

be excys d the use of personal protective equipment must be considered to
avoid@xposgreo any potential hazards.

ropriate hearing and eye protection must be worn when applicable.
3: EMGQRATION
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 \‘b
6.0 PROCEDURE or ANALYSIS Q

6.1 Tests generally should be shot one per piece of target,ngediq.

6.2 Tests should be shot in increasing or decreasing c \crdfNents until a
distance is established, both shorter and longer th , duces the shot
patterns on the suspect item. It is essential that tlfe Spsp®effirearm and appropriate
ammunition be used for these tests.

6.3 INTERPRETATION OF RESULTS:

6.3.1 By utilizing the suspect firdarfgant appropriate ammunition it is possible
to obtain a reproduction gfa gunshotresidue pattern present on a suspect
item. Therefore one cag qain the approximate bracketed distance that
particular firearm's gfluzZa wg¥ from the suspect item when it was shot

7.0 APPROPRIATE SECTI I RMS/TOOLMARK MANUAL

7.1 Section 4.13& sheets
8.1 Anon., §1970)§'Gunshot Residues and Shot Pattern Test", F.B.I. Law Enforcement
B : ,No. 9, p.7.

8.0 REFERENC

, John, H., "A Protocol for Gunshot Residue Examinations in Muzzle-To-Target
e Determinations”, AFTE Journal, Vol.22, No.3, p.257.

Di

8.3 Willon, John, H. "A Protocol for Shot Pattern Examinations in Muzzle-to-Target
Distance Determinations”, AFTE Journal, Vol. 23, No. 1, p.49.

Page 138 of 211

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 Work Instructions
Issued: 9/14/2013 Version: FTMWI 2013R0

Effective: 9/14/2013 Status: Archived

T™M-I-1

EXAMINATION AND PHYSICAL CLASSIFICATION — TOOL %

1.0 INTRODUCTION \
1.1 The initial examination of a tool will include the completion offa [2ygratory
worksheet. This worksheet will include the physical descripti ge t@ol. It will also
serve as a source to document the condition of the evide asffecgived and any
tests or comparisons performed with the tool.
1.2 OTHER RELATED PROCEDURES Q
1.2.1 Trace Material Examination \(L
1.2.2 Test Standards (L
2.0 SAFETY CONSIDERATIONS \
ddress all of the safety problems associated with
ber of this procedure to establish appropriate

2rmine the applicability of regulatory limitations
lude strict adherence to Universal Precautions and

prior to use. Proper cayti
the Blood Borne Rgthodgn P¥in must be exercised and the use of personal protective
equipment must& ered to avoid exposure to any potential hazards.

3.0 PREPARATI%
3.1 NgE !
4.0 IN

TION

This procedure does not purp
its use. It is the responsibilj
safety and health practi

Q Stereomicroscope
5. IMUM ANALYTICAL STANDARDS and CONTROLS

5.1 NONE
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6.0 PROCEDURE or ANALYSIS

may include noting the following.

6.1.1 If any trace material is present. \
6.1.2 The class characteristics of the tool (LQ

6.1 A laboratory worksheet utilized for a tool examination should be filed @s

6.1.3 The type of tool

6.1.4 The brand name of tool Q

6.1.5 The size of the tool (L
6.1.6 The condition of the tool (L\
6.1.7 Type of tests conducted (iN
6.1.8 The medium used sting
7.0 APPROPRIATE SECTION | I S/ITOOLMARK MANUAL

7.1 Section 4.13.2.1 \§o e

8.0 REFERENCES \
8.1 DeFore aengslen, and Lee, Forensic Science: An Introduction to Criminalistics,

McGrag- Hill, Qlew York, 1983
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TM-I-2

TRACE MATERIAL EXAMINATION — TOOL
1.0 INTRODUCTION \
t

1.1 Tools recovered during an investigation may contain trace m@ ransferred
from the crime scene. This trace material may be in the for % ssue, plaster,
paint, hairs, fibers, glass, etc. The examiner needs to eval{e tjje gnportance of this
evidence and, if further examination of the trace mategadis Necqg€ary, remove and
preserve a sample of the trace material present. Re ce material may also
be necessary to allow the proper examination a W2 tool

1.2 OTHER RELATED PROCEDURES

1.2.1 Examination and Physical LlaSsiffcggon — Tool
2.0 SAFETY CONSIDERATIONS

0 address all of the safety problems associated
e user of this procedure to establish
ices and determine the applicability of regulatory

with its use. It is the respggSibi

appropriate safety and pr

limitations prior to use:r aution to include strict adherence to Universal
L

2.1 This procedure does not

Precautions and |oQd Borne Pathogen Plan must be exercised and the use of
personal prot tl\ ent must be considered to avoid exposure to any potential
hazards.

Co

EMICAL HAZARD | ' MAZARD | "HAZARD | HAZARD
15% Acetic Acid 2 2 3
10% Bleach 2 0 1
Methanol 1 3 0
Acetone 1 3 0
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2.3 Chemical Warnings

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

2.3.2 WARNING! Methanol is flammable and can pose a SEV E‘b
FLAMMABILITY HAZARD.

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

2.4 The examiner must use eye protection, and work \3iling fugg€ hood or utilize a
spot vent. The examiner may wish to consider wearing a r&ator and gloves.

3.0 PREPARATION (L
3.1 NOTE: ALWAYS ADD ACID TO WATIR. \E ADD WATER TO ACID.
3.2 15% Acetic Acid Solution: \

3.2.1 Prepare a 15% Ac cid Solution utilizing Concentrated Glacial Acetic
Acid and distilled water.

3.3 10% Bleach Solutio
3.3.1 Prepa@’ ach Solution utilizing Bleach and distilled Water
4.0 INSTRUMENT \

A
5.0 MINIMUM A L STANDARDS and CONTROLS
5.1 N@NE

6.0P or ANALYSIS

6.yExamine 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/ c%or
submission to the appropriate section for further examination. R
6.4 If the trace material is not going to be retained for further exn, proceed
with the following steps that are applicable.

0h rds, soak the
ution.

6.4.1 For evidence containing blood, tissue or Qiker
evidence for at least one (1) minute in a 10% IR

6.4.2 Remove loose material by rinsing (tv methanol or water.
6.4.3 Remove plaster by soaking th€ il INa ¥5% acetic acid solution.

6.4.4 Remove paint by soaking toofgf alcohol or acetone.

7.0 APPROPRIATE SECTION IN FIREARMS/TOOLMARK MANUAL

7.1 Section 5.5.2 Calibrati

7.2 Section 4.13.2.1 et

8.0 REFERENCES

slen, and Lee, Forensic Science: An Introduction to Criminalistics,
York, 1983
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TM-I-3

TEST STANDARDS
1.0 INTRODUCTION

1 .1 In order to compare a questioned toolmark with a suspect topl, 18t stahdards or
marks are usually made with the suspect tool. The basic objg®yeNQ pEparing test
standards is to attempt to duplicate the manner in which tiqc%®ooffwgs used to produce

the evidence or questioned toolmark.

1.2 OTHER RELATED PROCEDURES Q
Wol

1.2.1 Examination and Physical Classific
1.2.2 Trace Material Examination-T®ol
1.2.3 Physical Examination & Clasicalion-Toolmark
1.2.4 Trace Material E jon-Toolmark
1.2.5 Evidence Eygffuatio
2.0 SAFETY CONSIDERATIQN

2.1 This proced volve hazardous materials, operations and/or equipment.
t Mts of a cylinder and/or lock are under spring tension and may
ard. This procedure does not purport to address all of the safety
iated with its use. It is the responsibility of the user of this procedure
propriate safety and health practices and determine the applicability of
itations prior to use. Proper caution must be exercised and the use of
protective equipment must be considered to avoid exposure to any potential
hagrds.

2.2 The examiner should consider using eye protection.
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3.0 PREPARATION
3.1 Test Media:
3.1.1 The initial test media must be soft enough to prevent alterati%he
tool's working surface.
3.1.2 Lead is usually the material utilized. \
3.1.3 Subsequent tests might require the use of a har, %dia to better

reproduce the toolmarks.

4.0 INSTRUMENTATION

4.1 NONE Q
5.0 MINIMUM ANALYTICAL STANDARDS and @)

5.1 NONE \
6.0 PROCEDURE or ANALYSIS

6.1 A systematic approach s @ used for the production of test marks or

standards. Consideratio oL INgadiven to:
6.1.1 Areas of rRcefgugf on the tool in question.
e.

6.1.2 Dire§ytio

6.1g INgdPN f test standards/marks.
PRI ATION OF RESULTS:
ee Microscopic Comparison Procedure
7.0 APREOPRIATE SECTION IN FIREARMS/TOOLMARK MANUAL
Section 4.13.2.1 Worksheets
8.0 KEFERENCES

8.1 DeForest, Gaensslen, and Lee, Forensic Science: An Introduction to
Criminalistics, McGraw- Hill, New York, 1983

Page 145 of 211

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 Work Instructions
Issued: 9/14/2013 Version: FTMWI 2013R0
Effective: 9/14/2013 Status: Archived

TM-II-1

EXAMINATION AND PHYSICAL CLASSIFICATION — TOOLMARK

1.0 INTRODUCTION
1.1 In order to compare a questioned toolmark with a suspect tool, it iw to

evaluate the toolmark. This evaluation will consist of a physical eyalgatiorfgnd
classification of the toolmark. This evaluation will help determine ourse the rest

of the examination should take. The basic objective in evalufiting aNy#stioned
toolmark is to determine the suitability and classification o%t olgnark.

1.2 OTHER RELATED PROCEDURES Q
1.2.1 Examination and Physical Classifi W)o
1.2.2 Trace Material Examination-T£0 \
1.2.3 Test Standards \

1.2.4 Trace Material Exa tion-Toolmark
2.0 SAFETY CONSIDERATION

2.1 This procedure do. uggort to address all of the safety problems associated
with its use. It is the re3or Wity of the user of this procedure to establish
appropriate saf alth practices and determine the applicability of regulatory
limitations pri N Proper caution to include strict adherence to Universal
Precautio ood Borne Pathogen Plan must be exercised and the use of
tive equipment must be considered to avoid exposure to any potential

4.0QSTRUMENTATION

4.1 Stereomicroscope
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5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS
5.1 NONE

6.0 PROCEDURE or ANALYSIS

6.1.2 Class of tool that made the toolmark. Q
6.1.3 Major and minor classes of toolm

6.1.4 Physical characteristics of to X

6.1.5 Direction of toolmark. \ t

6.2 INTERPRETATION OF RE TS:

6.2.1 If the toolmarkg & for comparison the examination may continue.

6.2.2 If the tool
examination ma\co

N FIREARMS/TOOLMARK MANUAL
llbration Standards

.2.1 Worksheets

€ same class characteristics as the suspect tool the

7.0 APPROPRIATE

7.2 Sdction
80R

8 DeMyrest, Gaensslen, and Lee, Forensic Science: An Introduction to Criminalistics,
aw- Hill, New York, 1983
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TM-11-2
TRACE MATERIAL EXAMINATION — TOOLMARK

1.0 INTRODUCTION \
1.1 Toolmarks recovered during an investigation may contain tra teria
transferred from the crime scene. This trace material may bgg . of blood,
tissue, plaster, paint, hairs, fibers, glass, etc. The examin eefs tp evaluate the
importance of this evidence and, if further examinatio th\ trag® material is
necessary, remove and preserve a sample of the tra | present. Removal of
trace material may also be necessary to allow th p mination and testing of a
toolmark.
1.2 OTHER RELATED PROCEDURES
1.2.1 Examination and PhysicalNi tion — Toolmark
1.2.2 Microscopic Com
2.0 SAFETY CONSIDERATION
2.1 This procedure do pygort to address all of the safety problems associated
with its use. It is tigg resgonsWllity of the user of this procedure to establish
appropriate safeqgan Ith practices and determine the applicability of regulatory

limitations prio . Proper caution to include strict adherence to Universal
Precautio tMy Blood Borne Pathogen Plan must be exercised and the use of
pers?@ ive equipment must be considered to avoid exposure to any potential
haza
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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

2.3.1 WARNING! Acetic acid is capable of det \ n@cCan pose a
SEVERE REACTIVITY HAZARD.

2.3.2 WARNING! Methanol is flammabl %pose a SEVERE
FLAMMABILITY HAZARD.

2.3.3 WARNING! Acetone is flafznabl can pose a SEVERE
FLAMMABILITY HAZARD

utilize a spot vent. e &amiger may wish to consider wearing a respirator

2.4 The examiner mus % e protection, and work within a fume hood or
and gloves.
3.0 PREPARATION

3.1 NOTE: A AD® ACID TO WATER. NEVER ADD WATER TO ACID.

3.215% A olution:

3.2.1@rpare a 15% Acetic Acid Solution utilizing Concentrated Glacial Acetic

d distilled water.
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 anNor gnotes.
6.2 Determine if further examination of trace material is necessary.
6.3 If further examination of trace material IS necessary; %
6.3.1 If necessary, consult the appropriate secij r\r t@he removal of any
trace evidence.

6.3.2 Remove material being careful no %e the tool.

6.3.3 Place the removed trace matdgialgn suitable container/packaging for
submission to the appropriate s@: rgfirther examination.
be r

6.4 If the trace material is not going to ined for further examination, proceed

with the following steps that a

cable.
6.4.1 For evidencggontamiglolood, tissue or other biohazards, soak the
evidence for at e minute in a 10% bleach solution.

6.4.2 Rem lo&ge nTaterial by rinsing the tool with methanol or water.

6.4.3 REWgO laster by soaking the tool in a 15% acetic acid solution.

move paint by soaking the tool in alcohol or acetone.
7.0 APPRORRIATEISECTION IN FIREARMS/TOOLMARK MANUAL
yon 5.5.2 Calibration Standards
ection 4.13.2.1 Worksheets
8.0 FERENCES

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 \
r

1.1 In order for an examiner to identify a toolmark back to the to odliced it, a
microscopic comparison utilizing a comparison microscope ormed. The
comparison microscope allows the examiner to place the erfe pn one side of the

microscope and the known standard on the other side gQis\pro@gfiure may also be
used to compare two unknown toolmarks together to yINe if they were made by
a single tool.

1.2 OTHER RELATED PROCEDURES
1.2.1 Examination and Physical LlaSsiffrggon
1.2.2 Trace Material Examinatio&
1.2.3 Test Standards

2.0 SAFETY CONSIDERATIQ,

2.1 This procedure majin hazardous materials, operations and/or equipment.
a cylinder and/or lock are under spring tension and may

Some compone
present a mis k/rd. This procedure does not purport to address all of the safety
problems ith its use. It is the responsibility of the user of this procedure
to est ropriate safety and health practices and determine the applicability of
regulfgory lingitations prior to use. Proper caution must be exercised and the use of

' ective equipment must be considered to avoid exposure to any potential

3.1 NONE
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4.0 INSTRUMENTATION

4.1 Comparison Microscope

4.2 Stereomicroscope
5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS \

5.1 NONE Q
6.0 PROCEDURE or ANALYSIS

6.1 The procedure steps below do not have to be perjgmmgeN

however, all steps should be considered and/or addre %
6.1.1 Select the correct objective (magnN
objectives are locked in place. Sele e QOIT

order listed;

)getting and ensure that the
set of oculars (eyepieces).

6.1.2 The illumination (lights) u mu properly adjusted. Oblique lighting
is usually preferred.

6.1.3 Compare the un olmark to either another unknown toolmark or a
known standard by unknown toolmark on the left hand stage and

a
the other unkno ogpmaNgr known standard on the right hand stage.

6.1.4 The entirﬁ must be considered.
6.1.5 If rm tion is not initially made, the examiner should consider the
[ Cl8ys:

followin

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:

examiner to the conclusion that both items (evidence and tests)oriQi

6.2.1 A sufficient correspondence of individual characteristics will | the
t
from the same source.

6.2.1.1 This is defined as an Identification by the lossary.

6.2.2 An insufficient correspondence of individual acgerigtics but a
correspondence of class characteristics will leagathe Y xafgfer to the
conclusion that no identification or elimination Q with respect to the
items examined.

6.2.2.1 This is defined as an Iggorlu by the AFTE Glossary. An
inconclusive can be further % :
m

6.2.2.1.1 Inconclusive N greement of individual characteristics
and all discernible class chara®teristics, but insufficient for an

identification.

6.2.2.1.2 | ngl B: Agreement of all discernible class
characteg itgout agreement or disagreement of individual
characterigtic e to an absence, insufficiency, or lack of

re NV

I8 Inconclusive C: Agreement of all discernable class
aratteristics and disagreement of individual characteristics, but
ufficient for an elimination.

A disagreement of class characteristics will lead the examiner to the
nclusion 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 re&' ese

indexing marks are taken.

7.0 APPROPRIATE SECTION IN FIREARMS/TOOLMARK MANL%Q

7.1 Section 4.13.2.1 Range of Conclusions

7.2 Section 5.5.2 Calibration Standards (LQ\

7.3 Section 4.13.2.1 Worksheets

7.3 Section 4.13.2.12 Verifications (L\

8.0 REFERENCES

8.1 DeForest, Gaensslen, and ¢ Science: An Introduction to Criminalistics,

McGraw- Hill, New York

8.2 AFTE GLOSSARY gth ENtio

N
&
v

ection 1- Firearms Identification
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TM-III-1

MAGNESIUM SMOKING

1.0 INTRODUCTION
1.1 Magnesium smoking is a technique of reducing the glare of a shinjgbje
lightly coating the surface with fine magnesium smoke.
1.2 This smoking is traditionally done manually, however a dj %ring system

used for coating Scanning Electron Microscopy (SEM) sp\e ight also be

used.
2.0 SAFETY CONSIDERATIONS Q

2.1 This procedure involves hazardous material§, opgigflons and equipment. This
procedure does not purport to address all fe® problems associated with its
use. It is the responsibility of the user g€ thls p ure to establish appropriate safety
and health practices and determine tthic ility of regulatory limitations prior to
use. Proper caution must be exercised and¥he use of personal protective equipment

must be considered to avoid to hazardous conditions. Consult the
appropriate MSDS for eac grior to use.

2.2 NFPA
HEALTH FLAMMABILITY REACTIVITY CONTACT
CH EMI HAZARD HAZARD HAZARD HAZARD
Magnesium 1 4 3

23D ERNyagnesium Ribbon is highly flammable and can pose an EXTREME
FLAMYABILETY HAZARD.

ING! Magnesium Ribbon is capable of detonation and can pose a
ERE REACTIVITY HAZARD.

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
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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 on the NFEA code

4.0 INSTRUMENTATION

4.1 Diode Sputtering System (if used) \
5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS (LQ

5.1 NONE
6.0 PROCEDURE or ANALYSIS Q
6.1 MANUAL SMOKING:
6.1.1 The short pieces of magnesiurgggblRn It.
6.1.2 The object to be smoked ig p¥s r the smoke generated by the

burning magnesium.

6.1.3 If the object collectsgoo much smoke, wipe the smoke off and repeat the
process.

6.1.4 The coating gfo ht enough to see the color of the item smoked

through the coagl smgke.
6.2 AUTOMATED@N ;
2. &)p te instructions for the particular instrument should be

ection 4.13.2.1 Worksheets

8.0EFERENCES
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
placed on the microscope's stages a silicon rubber cast can
toolmarks in question. There are also occasions when a c
received as evidence. In either case, any test standard
cast in order to perform a comparison. Mikrosil™, Du % or other types of
silicon rubber casting material (which are similar aeHurally are equivalent)
may be used as long as the manufacturer's ins§Jcti re followed.

1.2 OTHER RELATED PROCEDURES:

1.2.1 Test Standards \

1.2.2 Microscopic Com

2.0 SAFETY CONSIDERATION

2.1 This procedure invgl rdous materials, operations and equipment. This
procedure does n%rt address all of the safety problems associated with its
use. Itis the resypsi of the user of this procedure to establish appropriate safety
and health pra xnd determine the applicability of regulatory limitations prior to
use. Prop tioRmust be exercised and the use of personal protective equipment

must nsMgred to avoid exposure to hazardous conditions. Consult the
approqriate [WSDS for each product prior to use.

xaminer must consider the use eye protection, and work within a fume hood
tilize a spot vent. The examiner may wish to consider wearing a respirator,
es, and an apron

3.0 EPARATION
3.1 NONE
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4.0 INSTRUMENTATION

4.1 NONE
5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS \

5.1 NONE Q
6.0 PROCEDURE or ANALYSIS (L
6.1 Prepare the casting material as per manufacturer’ \: ns.
6.2 Cascade the casting material over the toolm Qt.
6.3 Allow the cast the appropriate amount g im%.
6.4 Gently lift the cast off the toolmark. {L
6.5 Consideration must be given to plaMentifying marks as well as orientation
marks on the back of the cast.
7.0 APPROPRIATE SECTION | I S/ITOOLMARK MANUAL

7.1 Section 4.13.2.1 ee

8.0 REFERENCES

8.1 ANON., "Mikrosi \g Material Information” AFTE Journal, Vo1.15, No. 2, p. 80.

8.2 Barber,
AFTE

Cassidy, F.H., "A New Dimension with 'Mikrosil' Casting Material",
.19, No. 3, p.328
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TM-IV-1
MISCELLANEOUS CYLINDER EXAMINATION
1.0 INTRODUCTION

1.1 The forensic application of locksmithing can play an important parfiég cringig®!
investigations and yield a wealth of valuable toolmark evidence.

investigation in their case.

1.2 OTHER RELATED PROCEDURES: \(L
1.2.1 Lock Set Examination Procedure Q
1.2.2 Key Examination Procedure \(L

2.0 SAFETY CONSIDERATIONS

2.1 This procedure may involve hazarm erials, operations and/or equipment.
Some component parts of a cyligger and/or lock are under spring tension and may
present a missile hazard. Thigproce§lure does not purport to address all of the safety
problems associated withg the responsibility of the user of this procedure
to establish appropriat ealth practices and determine the applicability of
regulatory limitations py
personal protectj
hazards

ent must be considered to avoid exposure to any potential

2.2Thee grerYould consider using eye protection.

3.0 PREPAHATIO

O
4 S MENTATION

4.1 Stereomicroscope
5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS

5.1 NONE
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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 and N%r
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. \(L
Q

clgeclp and note the operating

6.1.5 Examine the plug face and the keywaye

6.1.6 If a key is submitted with the cylin
condition of the cylinder.

6.2 MISCELLANEOUS CYLINDER INWA AMINATION:

6.2.1 Disassemble cylinder

6.2.2 Microscopically & the combination pins.

6.2.3 Microscopidgllygfxan®ie the plug.
6.3 INTERPRETATION QF R

6.3.1 Inappro '%rk on the combination pins would indicate that an instrument
een used.

presence of master pins in the cylinder would indicate that the cylinder is
pA§of a master system.

6.3.4 The presence of pick resistant driver(s) would indicate that the cylinder would
be harder to compromise.

6.3.5 Inappropriate marks on the combination pins would indicate that the marks are
a disguise to conceal something else.
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6.3.6 Inappropriate marks in the plug would indicate that the marks are a disguise to
conceal something else.

7.0 APPROPRIATE SECTION IN FIREARMS/TOOLMARK MANUAL

7.1 Section 5.5.2 Calibration \%

7.2 Section 4.13.2.1 Worksheets

8.0 REFERENCES (L
& '

8.1 Robinson, Robert L., "Complete Course in Professiq thing" Chicago, lllinois:
Nelson-Hall, 1983 %

Q)

N
N
Q-Q\z\
v
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TM-IV-2

KEY EXAMINATION
1.0 INTRODUCTION \

1.1 The forensic application of locksmithing can play an importar@ pa&in criminal
investigations and yield a wealth of valuable toolmark evide % hmination of
physical security devices (locks) may lead the investigato nfw gvenues of
investigation in their case. \

1.2 OTHER RELATED PROCEDURES:

1.2.1 Lock Set Examination
1.2.2 Miscellaneous Lock Cylinder Bxaghingiion

2.0 SAFETY CONSIDERATIONS \

and health practices and determine the applicability of
to use. Proper caution must be exercised and the use of

4.0QSTRUMENTATION

4.1 Stereomicroscope
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5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS

5.1 NONE
6.0 PROCEDURE or ANALYSIS

6.1 KEY EXAMINATION \%
6.1.1 Examine and note the overall condition of the key. Q
6.1.2 Examine and note any signs of key fatigue. (L
6.1.3 Note whether the key is duplicate or origi
6.1.4 Note the information on the key bow,
6.1.5 Examine and note number of cgmbNati uts.
6.1.6 Examine and note what tyK cpMe made the combination cuts.

6.2 INTERPRETATION OF RESULTS:

6.2.1 The condition of § N ay indicate the amount of use the key has
been exposed to.

stgghped on the bow of a duplicated key may indicate
tioNOf the cultter.

6.2.3 If Wy e-cutting machine is used, striae may be compared with
othgq k oMwith the cutter.
T

7.0 APPROHRI CTION IN FIREARMS/TOOLMARK MANUAL
e .5.2 Calibration
Section 4.13.2.1 Worksheets
8. ENCES
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 importar@ pa&in criminal
investigations and yield a wealth of valuable toolmark evide % hmination of
physical security devices (locks) may lead the investigato nfw gvenues of
investigation in their case. \

1.2 OTHER RELATED PROCEDURES:

1.2.1 Key Examination
1.2.2 Miscellaneous Lock Cylinder Bxaghingion

2.0 SAFETY CONSIDERATIONS \

and health practices and determine the applicability of
to use. Proper caution must be exercised and the use of

4.0QSTRUMENTATION

4.1 Stereomicroscope
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5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS

5.1 NONE
6.0 PROCEDURE or ANALYSIS

6.1 LOCKSET EXTERNAL EXAMINATION: \%
6.1.1 Examine and note the overall condition of the Iocst
6.1.2 Examine and note all the functions of the loc w
6.1.3 Examine and note the wear on the bolt, sy lXt, ti-shim device or
anti-friction device. SQ

6.2 LOCKSET INTERNAL EXAMINATION: (L
6.2.1 Examine and note the overallCoritidg of the Interior of the lockset.

6.2.2 Examine and note worn, N maged or missing parts.

6.2.3 Examine and note eration of the lockset to see if it functions as
designed
7.0 APPROPRIATE SECTIO EMRMS/TOOLMARK MANUAL

7.1 Section 5.5.2 Calibigtio

NVO sheets

8.1 Robins@n, RoRert L., "Complete Course in Professional Locksmithing™ Chicago, lllinois:
N - 83

7.2 Section 4.

8.0 REFERENC
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TM-IV-4
SAFE TYPE EXAMINATION
1.0 INTRODUCTION

1.1 The forensic examination of a safe can play an important pa acrimmal
investigation. This type of examination may have to be donegmg®&{ieldgbecause of

the size and weight of a safe.

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

1.2.1 Many safes are repaired after a bulNylar the examination must be

done prior to any safe repair.
1.2.2 What appears to be an acwf urglary may prove to be staged.

1.3 Results of a safe examinatiggamay aid detectives in establishing a crime pattern.

1.4 OTHER RELATED PR
1.4.1 Safe Ext pnation
1.4.2 Safe rn& Examination
2.0 SAFETY CONSI IONS

2.1 Thigegyo®gdure may involve hazardous materials, operations and/or equipment.

Somegcomp t parts of a cylinder and/or lock are under spring tension and may
gsile hazard. This procedure does not purport to address all of the safety

associated with its use. It is the responsibility of the user of this procedure

personal protective equipment must be considered to avoid exposure to any potential
hazards.

2.2 A burglarized safe may have some jagged pieces of metal.
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2.3 The examiner should consider using eye protection.

3.0 PREPARATION

3.1 NONE
4.0 INSTRUMENTATION \

4.1 Stereomicroscope

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

6.1 In order to determine the type of safe bgj a d, the examiner must look for
or consider the following:

6.1.1 Manufacturer's IdentificatiN) r Tag

6.1.2 Underwriters Laboysegies Classification label.

'®

iggltssociation is no longer in existence.

6.1.4 Co and features of the safe.
6.2 INTERPR OF RESULTS:

"1 Jzyfes generally fall into one of six categories, these being:

6.2.1.1 The unit is a burglary resistant money safe.
Q 6.2.1.2 The unit is a fire resistant safe.

6.1.3 Safe Manufa hnal Association, Inc. Classification label.

6.1.3.1 Mgt

6.2.1.3 The unit is a composite safe, which has both fire and burglary
resistant qualities.

6.2.1.4 The unit is an encased/cladded money safe (money safe
encased in concrete and steel outer lining).
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6.2.1.5 The unit is a combination safe, such as a fire resistant safe with
money safe inside.

6.2.1.6 The unit is a floor safe.

7.0 APPROPRIATE SECTION IN FIREARMS/TOOLMARK MANUAL \%

7.1 Section 5.5.2 Calibration

7.2 Section 4.13.2.1 Worksheets Q
8.0 REFERENCES (L
8.1 Robinson, Robert L., "Complete Course in Professiq w ithing" Chicago, lllinois:
Nelson-Hall, 1983
V

8.2 Paholke, Arthur R., SAFE RECOGNITION, N
Examiners 1970 Conference.

f Firearm and Tool Mark

8.3 Paholke, Arthur R., PHYSICAL SECURI CES Part IV and Part V, Chicago
Police Department Training Bullegiga/olume XVI, Number 1 (1975)

N
N
Q-Q\z\
v
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TM-IV-5
EXTERNAL SAFE EXAMINATION
1.0 INTRODUCTION

1.1 The forensic examination of a safe can play an important pa acrimmal
investigation. This type of examination may have to be donegmg®&{ieldgbecause of

the size and weight of a safe.

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

1.2.1 Many safes are repaired after a bulNylar the examination must be

done prior to any safe repair.
1.2.2 What appears to be an acwf urglary may prove to be staged.

1.3 Results of a safe examinatiggamay aid detectives in establishing a crime pattern.

1.4 OTHER RELATED PR

1.4.1 Safe Typ j
1.4.2 SafeQEx mination
2.0 SAFETY CONSI \ONS
2.1 Thi @ay involve hazardous materials, operations and/or equipment.
Som@n t parts of a cylinder and/or lock are under spring tension and may

C sile hazard. This procedure does not purport to address all of the safety
a)s associated with its use. It is the responsibility of the user of this procedure

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 Q

5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS (L
5.1 NONE

6.0 PROCEDURE or ANALYSIS
6.1 The steps below do not have to be perf in order listed; however, all
steps should be considered and/or addresged@NORe, photograph and/or sketch any
damage to the outside surfaces of the f§gfe b nd/or door. Measure the diameter
of any and all holes; triangulate their Idta the sketch of the safe. Note,
photograph and/or sketch any refgrence mark(s) that could have been made during

the compromise of the safe. i ptograph and/or sketch any toolmarks on the
exterior surfaces of the sg#.

6.2 INTERPRETATIO LTS:
6.2.1 Alt inal determination should be made until both an internal

U
and ex %ammation has been completed, the following information can
be qgte rom these types of examinations.

< | 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.

Page 170 of 211

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 Work Instructions

Issued: 9/14/2013 Version: FTMWI 2013R0
Effective: 9/14/2013 Status: Archived

7.0 APPROPRIATE SECTION IN FIREARMS/TOOLMARK MANUAL

7.1 Section 5.5.2 Calibration
7.2 Section 4.13.2.1 Worksheets \
8.0 REFERENCES

8.1 Robinson, Robert L., "Complete Course in Professional Loc, @icago, lllinois:

Nelson-Hall, 1983
8.2 Paholke, Arthur R., SAFE RECOGNITION, Associatj n@ m and Tool Mark
Examiners 1970 Conference. %

8.3 Paholke, Arthur R., PHYSICAL SECURITY I rt IV and Part V, Chicago
Police Department Training Bulletin VolumeWXV N¢nber 1 (1975)

N

N
N
Q-Q\z\
v
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TM-IV-6
INTERNAL SAFE EXAMINATION
1.0 INTRODUCTION

1.1 The forensic examination of a safe can play an important pa acrimmal
investigation. This type of examination may have to be donegmg®&{ieldgbecause of

the size and weight of a safe.

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

1.2.1 Many safes are repaired after a bulNylar the examination must be

done prior to any safe repair.
1.2.2 What appears to be an acwf urglary may prove to be staged.

1.3 Results of a safe examinatiggamay aid detectives in establishing a crime pattern.

1.4 OTHER RELATED PR
1.4.1 Safe Typ

1.4.2 Safe rrl EXamination

C sile hazard. This procedure does not purport to address all of the safety
a)s associated with its use. It is the responsibility of the user of this procedure

2.0 SAFETY CONSI IONS
2.1 Thigagyo®gdure may involve hazardous materials, operations and/or equipment.
Som@n t parts of a cylinder and/or lock are under spring tension and may

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 Q

5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS (L
5.1 NONE

6.0 PROCEDURE or ANALYSIS Q

6.1 The steps below do not have to be perf in order listed; however, all
steps should be considered and/or addregge

6.1.1 Note, photograph and/or SN damage to the inside surfaces of the
safe body and/or door.

6.1.2 Note, photogra @ ketch the position of the lock box, bolt works,
cam and relocker

6.1.3 Note, phoRggreghgfhd/or sketch any toolmarks on the interior surfaces of
the safe.

6.2 INTERPR N OF RESULTS:

1%though no final determination should be made until both an internal
and egte®nal examination has been completed, the following information can
rmined 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 SECTION IN FIREARMS/TOOLMARK MANUAL

7.1 Section 5.5.2 Calibration

7.2 Section 4.13.2.1 Worksheets %

8.0 REFERENCES

8.1 Robinson, Robert L., "Complete Course in Professional Loc, @icago, lllinois:

Nelson-Hall, 1983
8.2 Paholke, Arthur R., SAFE RECOGNITION, Associatj n@ m and Tool Mark
Examiners 1970 Conference. %

8.3 Paholke, Arthur R., PHYSICAL SECURITY I rt IV and Part V, Chicago
Police Department Training Bulletin VolumeWXV N¢nber 1 (1975)

N

N
N
Q-Q\z\
v
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TM-V-1

POLISHING

1.0 INTRODUCTION
1.1 Many valuable items manufactured today have serial numbers forwr n.
p

These numbers are usually die stamped. This process produces m sion of

the metal or plastic in the area immediately surrounding and a s tance below
the penetration of the die. Serial numbers are removed and/fr Opli d in a variety
of ways. The serial number may be restored if the removagblit n is not taken

during obliteration. The Polishing procedure ca ive independently but is
more often used in conjunction with vario heat restoration procedures
1.3 OTHER RELATED PROCEDURE

1.3.1 Chemical \

1.3.2 Electro-Chemica!

past the previously mentioned compression zone.

1.2 It is desirable to remove (polish) the grinding I ratches introduced
e gff
(caNOr

1.3.3 Magnetic

1.3.4 Heat

o

ureMnvolves hazardous operations and equipment. This procedure
to address all of the safety problems associated with its use. It is
Mility of the user of this procedure to establish appropriate safety and

2.0 SAFETY CONSI

E per Caution must be exercised and the use of personal protective equipment
be considered to avoid exposure to hazardous conditions.

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.

Page 175 of 211

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 Work Instructions

Issued: 9/14/2013 Version: FTMWI 2013R0
Effective: 9/14/2013 Status: Archived

3.0 PREPARATION

3.1 NONE
4.0 INSTRUMENTATION

4.1 NONE \‘b
5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLS Q

5.1 NONE

6.0 PROCEDURE or ANALYSIS
6.1 Note and record any visible characters prior Q

6.2 Polish the area of the obliteration using githe a:
6.2.1 Dremel type tool with a sagdirtg/pipli g disc.
6.2.2 Fine grit sand paper. \

6.3 Depending on the extent g

mirror-like removing all sc
or desirable to remove

t hes.
6.4 INTERPRETALIO F
6.4.1 If Nra ers become visible note these characters.
6

4
4. afcters do not become visible, proceed to the appropriate chemical
r

@ storation procedure.

7.0 A TE SECTION IN FIREARMS/TOOLMARK MANUAL
ection 4.13.2.1 Worksheets

7.2 Appendix 1 - 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 N m!eb
Recovery", AFTE Journal Vol. 21, No. 2, p.174. \

8.3 Bureau of Alcohol, Tobacco and Firearms Laboratory, Serial Num toration
Handbook, 1999. (L

N
N
Q-Q\z\
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TM-V-2

CHEMICAL RESTORATION %

NOTE: See Appendix 6 for serial number restoration on firearms.
1.0 INTRODUCTION

1.1 Many valuable items manufactured today have seyminguxba¥8 for identification.
These numbers are usually die stamped. This proges w s a compression of
the metal or plastic in the area immediately sur g™ a short distance below
the penetration of the die. Serial numbers are ré&nov nd/or obliterated in a variety

of ways. The serial number may be restorgl Ikh&yeMoval/obliteration is not taken
past the previously mentioned compreﬂ&i

1.2 The chemical restoration procedure or§9metimes referred to as the chemical

the decrease of that ite
chemical etching will

.3.1 polishing
.2 Electro-Chemical
1.3.3 Magnetic

1.3.4 Heat
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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 approgri
and health practices and determine the applicability of regulatory limitggons
use. Proper caution must be exercised and the use of personal prg e%wpment
must be considered to avoid exposure to hazardous conditions. Nt the
appropriate MSDS for each chemical prior to use

2.2 NFPA Codes

HEALTH | FLAMMABILITY | REACTI NPACT
HAZARD HAZARD HA D RD
Cupric Chloride 3 0 ol
Hydrochloric Acid 3 0
Ethyl Alcohol 0 3 0
Nitric Acid 3 0 0 CIRY oo
Ferric Chloride 2 0
Sodium Hydroxide 3 0 1

2.3 Chemical Warnings

2.3.1 WARNIN
HAZARD.

2.3.2 NG. ydrochloric Acid is toxic and can pose a SEVERE HEALTH
HAZAR
3

NING! Nitric Acid is toxic and can pose a SEVERE HEALTH

! rigg is toxic and can pose a SEVERE HEALTH

AZARD.
4 WARNING! Nitric Acid is a strong solvent possessing oxidizing
properties that can pose a SEVERE HEALTH HAZARD.
Q 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 NI :

3.2 Fry's Reagent Q
3.2.1 90 grams Cupric Chloride (CuCly) (L
3.2.2 120 mL Hydrochloric Acid (HCI) Q\

3.2.3 100 mL distilled water (H,0) (L
3.3 Turner's Reagent \

3.3.1 2.5 grams Cupric Chloride@

3.3.2 40 mL Hydrochloric Acid (HCI)

3.3.3 25 mL Ethyl Alc

3.3.4 30 mL distidgd yfiter ¥1,0)
3.4 Davis Reage

Nﬁu ic Chloride (CuCly)

mIWydrochloric Acid (HCI)

3415

3.4.390 ML distilled water (H20)
%% Nitric 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) Q
3.8 10% Sodium Hydroxide (L
3.8.1 10 grams Sodium Hydroxide (NaOH)
3.8.2 100 mL distilled water (H,0)
4.0 INSTRUMENTATION \
5.0 MINIMUM ANALYTICAL STANDARDS d% LS
5.1 NONE a&

6.0 PROCEDURE or ANALYSIS

6.1 Initial inspection of t
character remnants a

ber area for coatings, trace material or any
sibly determining the method of obliteration

rocedure" if necessary.

6.2 Utilize the "R,
6.3 Determine xal number medium's physical properties, i.e. magnetic or non-
magnetic

6.4 UQlize afpropriate chemical reagent
6.4.1 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 Q
6.4.2.5 Diluted Fry's Reagent

6.5 Apply the chemical solution to the area of oblitera
applicators or swabs that have been moistened witQ) t

cotton tip
cal solution.

6.6 INTERPRETATION OF RESULTS:
6.6.1 If any characters become visi§le oteqhese characters
7.0 APPROPRIATE SECTION IN FIREARM OLWARK MANUAL

7.1 Section 4.13.2.1 Workshee

Q)

8.1 Treptow, Richard,&N book of Methods for the Restoration of Obliterated Serial
Numbers, NASARQ1

7.2 Appendix 1 - Serial Nyghb bration

8.0 REFERENCES

8.2 Polk, DonaldNgfanM&iessen, Bill, C. "Metallurgical Aspects of Serial Number
Recoveff", AE ournal Vol. 21, No. 2, p.174.
hol, Tobacco and Firearms Laboratory, Serial Number Restoration

8.3 B
1999.
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TM-V-3

HEAT

1.0 INTRODUCTION
1.1 Many valuable items manufactured today have serial numbers for Ngntifi n.

These numbers are usually die stamped. This process produces mpragsion of
the metal or plastic in the area immediately surrounding and a s@ance below
the penetration of the die. Serial numbers are removed and/fr Opli d in a variety
of ways. The serial number may be restored if the removagblit n is not taken
past the previously mentioned compression zone.

1.2 The Heat procedure is suitable for restoratio meers in plastic. The die

ing" plastic. A side effect of

stamping or embossing process is a form of "c
' Ist heat. Therefore the

cold working is the decrease of that item's
utilization of this procedure will affect the d area of the obliterated number
faster and to a greater degree than th worked area surrounding it. This
procedure, in conjunction with the polishinQ€procedure, is an effective way to restore
an obliterated serial number i

1.3 OTHER RELATED PROC S:
1.3.1 Polishing
1.3.2 Ele &ical
AN

2.0 SA DERATIONS

hiS"procedure involves hazardous materials, operations and equipment. This
oSedure 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
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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 (b
3.1 NONE \
4.0 INSTRUMENTATION

4.1 NONE (LQ
5.0 MINIMUM ANALYTICAL STANDARDS and CONTROLQ

5.1 NONE (L
6.0 PROCEDURE or ANALYSIS

6.1 Apply heat to the area of obliteratic&iizi high intensity lamp.

6.2 Continue the application of heat until th®plastic in the obliterated area starts to
liquefy.

6.3 INTERPRETATION R )

6.3.1 If any chalgc come visible note these characters.
7.0 APPROPRIATE S\/ FIREARMS/TOOLMARK MANUAL

7.1 Sectiog 4.

orksheets

7.2 Aghendi 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 N m!eb
Recovery", AFTE Journal Vol. 21, No. 2, p.174. \
8.3 Bureau of Alcohol, Tobacco and Firearms Laboratory, Serial Num toration

Handbook, 1999.

8.4 Roberts, Van, "Restoration of Serial Numbers in Plastic’, J@fnal ,\Vol. 13, No. 4,

i S
N

N
N
Q-Q\z\
v
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TM-V-4

MAGNETIC

1.0 INTRODUCTION
1.1 Many valuable items manufactured today have serial numbers for Ngntifi n.
These numbers are usually die stamped. This process produces mpragsion of

the metal or plastic in the area immediately surrounding and a s tance below
the penetration of the die. Serial numbers are removed and/fr Opli d in a variety
of ways. The serial number may be restored if the removagblit n is not taken

past the previously mentioned compression zone.

1.2 The Magnaflux® technique is used by metalj@r Qetect surface or
subsurface flaws in iron or steel. Magnetic partNJ€s, §pghed to a magnetized
specimen, outline the obliterated characte c®Essful restoration. A side effect
of cold working is the increase of that item gg®tism. Therefore, the utilization of
this method will affect the compresseddga ofgfle obliterated number rather than the
non cold-worked area surrounding it. This §ocedure, in conjunction with the polishing
procedure, is an effective way4# ore an obliterated serial number in nonmagnetic
metal. The Magnaflux® te ondestructive, and can be applied without
hindering other restoratigfl mgth N

1.3 OTHER RELAQ URES:
1.31P I&‘

Chemical
2 A Y CONSIDERATIONS

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

HAZARD HAZARD HAZARD HAZARD
9CM Prepared Bath 1 4 0
7HF Prepared Bath 1 4 0
14AM Prepared Bath 1 4 0
SKC-S 1 3 0 XY,
Cleaner/Remover

SEVERE SAFETY HAZARD
2.3.2 WARNING! 7 HF PrepareN
SEVERE SAFETY HAZARD

2.3.3 WARNING! 14 A “@ red Bath is highly flammable and can pose a

2.3 Chemical Warnings
2.3.1 WARNING! 9Cm Prepared Bat is&]l mmable and can pose a
th i

ighly flammable and can pose a

SEVERE SAFETYSAAZARD

2.3.4 WARNIN -gPCleaner Remover is highly flammable and can pose
a SEVER FYY FAZARD

2.4 The exami uld consider the use of eye protection, and work within a fume
hood or utiy t vent. The examiner may wish to consider wearing a respirator
and g

U\light source is being used, the examiner must protect against exposure
= eves and minimize exposure to the skin.

3.1 NONE
4.0 INSTRUMENTATION

4.1 UV light source (if 14AM Prepared Bath is being used).
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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

6.1 Ascertain whether the specimen is suitable for testing g X® by
placing a magnet on the area of obliteration. The specimerNs s le if it can be
magnetized.

6.2 Clean the area of obliteration with the SKC-S§CIcgn mover by spraying this
I

onto the surface and wiping. Allow this to dry be&pre eeding.
6.3 Apply Prepared Bath to the area of obMer ith a disposable pipet.

6.4 Place the magnet behind the area ®f 8giteYation, with the poles on either side of
the area. This placement may b justed to reveal more or different areas of the
obliteration.

6.5 If 14AM (Fluoresce rgwa ath is being used, observe the characters under
a black light.

6.6 INTERPRE F RESULTS:
6.6.1 No haracters that become visible prior to proceeding with each
step:
6.6.2 § any characters do not become visible, proceed to the appropriate

cal restoration procedure
7.2 APPQOPRIATE SECTION IN FIREARMS/TOOLMARK MANUAL

7.1 Section 4.13.2.1 Worksheets

7.2 Appendix 1 - Serial Number Restoration
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8.0 REFERENCES

8.1

8.2

8.3

Treptow, Richard, S., Handbook of Methods for the Restoration of Obliterated Serial
Numbers, NASA, 1978.

Polk, Donald, E. and Giessen, Bill, C. "Metallurgical Aspects of Serial N m!eb
Recovery", AFTE Journal Vol. 21, No. 2, p. 1 74. \

Bureau of Alcohol, Tobacco and Firearms Laboratory, Serial Num toration

Handbook, 1999.
O'Reilly, W.E. Magnetic Restoration of Serial Number. 7: 26-27.

Schaefer, Jeffrey. Serial Number Restoration Obs i E Journal 19(3): 276-

278
Turley, Dennis M. Restoration of Stamp Mayfs \e Components by Etching and

Magnetic Techniques. JFS 32(3): 640-6&

N
N
Q-Q\z\
v
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TM-V-5

ELECTROCHEMICAL
1.0 INTRODUCTION \
S fONIdentTfication.
S bression of

sport distance below
erated in a variety
jteration is not taken

1.1 Many valuable items manufactured today have serial numbe
These numbers are usually die stamped. This process prod
the metal or plastic in the area immediately surrounding a
the penetration of the die. Serial numbers are removegsg
of ways. The serial number may be restored if the re %\
past the previously mentioned compression zon

1.2 The electrochemical technique using thgestaRda emical etchants is an
enhanced form of chemical restoration, in ghi@h tNg application of a voltage potential
assists the oxidation of the specimen. PJge die ping process is a form of "cold-
working" metal. A side effect of cold wOrkiNg is the decrease of that item's ability to
resist chemical attack. Therefogmgge utilization of this method will affect the
compressed area of the oblite mber faster and to a greater degree than the
non cold-worked area sug#unad his procedure, in conjunction with the polishing
procedure, is an effecy cstore an obliterated serial number in magnetic

metal.

1.3 OTHER RELR]E OCEDURES:

1.3.4 Chemical

2.0AFETY 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
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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, and workfithin a )me
hood or utilize a spot vent. The examiner may wish to consider weari espirator
and gloves.

3.0 PREPARATION (L
3.1 NONE \

4.0 INSTRUMENTATION Q
4.1 Power source \

5.0 MINIMUM ANALYTICAL STANDARDS d% LS
5.1 NONE K

6.0 PROCEDURE or ANALYSIS

6.1 Attach the specime the pOMive terminal of the power supply via an alligator
clip.

enchant and is t0 the negative terminal of the power supply via an alligator

6.2 Thoroughly \ otton tip of an applicator with the appropriate chemical
CYhi
clip, beingeger 0 SO on a moistened area at the base of the cotton tip.

with the alligator clip.

w ERPRETATION OF RESULTS:
6.5.1 Note any characters that become visible prior to proceeding with each

step, as well as during the wiping process

6.3 T‘n on ’1 ower supply and adjust the voltage to 6V.
% area of obliteration, being careful to not touch the surface of the
T
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7.0 APPROPRIATE SECTION IN FIREARMS/TOOLMARK MANUAL

7.1 Section 4.13.2.1 Worksheets

7.2 Appendix 1 - Serial Number Restoration \%
8.0 REFERENCES

8.1 Treptow, Richard, S., Handbook of Methods for the Restorajid ojO ated Serial
Numbers, NASA, 1978.

8.2 Polk, Donald, E. and Giessen, Bill, C. "Metallurgical As f%erial Number
Recovery”, AFTE Journal Vol. 21, No. 2, p.174.

8.3 Bureau of Alcohol, Tobacco and Firearms L atyy, $erial Number Restoration
Handbook, 1999.
s dn S

8.4 Turley, Dennis M. Restoration of Stampm
Magnetic Techniques. JFS 32(3):440-649.

teel Components by Etching and

8.5 Deats, Marcellus. Serial Nu Restdration Information. AFTE Journal 12 (3): 82-83.

8.6 Matthews, J. Howard. Fj ntification. Volume I, pp. 77-80. Charles C.

8.7 Miller, Ken E.,
4(3): 38.
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APPENDIX 1

SERIAL NUMBER RESTORATION \%

The Bureau of Alcohol, Tobacco and Firearms have provided the, f@loviin ormation. It
details the method that they and several other laboratories are utiNing ategorize their

serial number restoration analysis. Q

N
N
Q-Q\z\
v
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Section Two Serial Number Removal Definitions and Codes

Guide Q
To Illegal Firearms \q/

Trafficking Investiga (@

l Number Removal

Q Definitions and Codes

Guide To Hlegal Firearms Trafficking Investigations

ATF National Tracing Center
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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 o milling cutters. Indivi
drill impressions may be classified (round base or iangle base). Additionally, individual marks on
firearms or comparative test samples conducted with the suspect drill bit may be positively identified th
comparative analysis and tool mark identification (casting), .

Engraved/Electric Scribe - ELS
An electric scribe or power assisted pointed engraving tool is used to obliterate or disfi
engraved depression of the serial number and the surrounding by making several oW th
pressing the scriber into each element of the serial number until it is unreadable.

Ground/Abrasive Grinding Device/Coarse Surface - GR##
The stamped or engraved depression of the serial number and surroundins
common plane and the resulting relieved surface area is g
consistent in alterations produced with the edge of a course
position which produces an easily discemed *Cross-grain” or *

[Ragecz]
Ground/Abrasive Grinding Device/Smoo!
| Page -15 |

common plane and the resulting relieved surface
consistent in alterations produced with the edge ofNine
wheel's rotation which produces an *In-line” gri

Ground/Abrasive Grinding Dg
The area containing the serial numgf
alterations produced with a bench 4
relief is achieved using an aly@si

dee/Concave Surface - GRV ’

-held motorized grinding tool, The charscteristic concave
ary file cutting in the same plane of the wheel's rotation

Peened/Comp
A series of manually
or similar tool and

er - PND
pressions (pecning marks) administered repetitively with a hammer
(hE serial number to render it unreadable,

Device/Punch - PUN
applied impact depressions (punch marks or holes) administered at random or in a
the serial number to render it unreadable. Individual punch marks may be classified
hitionally, similar marks on other firearms or comparative test samples conducted with the
may be positively identified through comparative analysis and tool mark identification

nch

gffhed/Broad Tipped Hand Tool - SCB

oroad tipped hand tool such as a chisel or standard blade screwdriver is sed to repeatedly scratch the
stamped or engraved depression of the serial number and the surrounding area until the number is
unreadable.

‘, Py, 75 | Scratched/Pointed Hand Tool - SCN
. A pointed hand tool similar to an awl or scribe is used to repeatedly scratch the stamped or engrav.
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,

ernate DRI Signature Hand-held Motorized Drill or Drill Press
impression may also exhibit Each character ol the serial number may be

an angular cut which is classified drilled out individually and the resulting impression

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

ATF National Tracing Center Guide To Hlegal Firearms Trafficking Investigations

[I Paéc 11
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Serial Number Removal Definitions and Codes ‘
Engraved/Electric Scribe - ELS

A power-assisted pointed engraving tool is used to obliterate or disfigure the stamped or engraved
depression of the serial number and the surrounding by making several passes over the area or p
the scriber into each element of the serial number until the it is unreadable,

o
="
| o e
- pr—
— = -
- — BO2007Y ™
———— -

Detail Of Altered Area
Exhibiting ELS Characteristics

Serial Number Is Obliterated
by Making Multipie 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 characleristics.

Alternate ELS Signature <

Inserting the power assisted scriber inlo each elerment

{ 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

[| Paie -12|
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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.

Serial Number Removed
with Spherical Carbide Burr Resulting a
well Defined Depression with a Coarse Surf
Exhibiting a "Cross-grain” Grinding Signgtu

(AT

Shank Mounted Rotary Cutters,
Carbide Burrs and Grinding Wheels
Small diameter cutters and burrs
are more easily controlled and may be

concentrated in restricted areas

such as the serial number inserts
and-held on polymer frames,
orized Grinding Wheel Bench Grinder and
lar or bias edge grinding Hand Drill with Grinding Wheel
produces the “Cross-grain Larger Diameter abrasive wheels are generally
grinding signature. used to 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
Page -13
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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

Serial Number Removed
With a Fine Grit Grinding Wheel
Resulting in a Smooth Relieved Area
Exhibiting an “In-line® Grinding Signa!

Shank Mounted Grinding Devim

Fine abrasive wheels and sanding drums

generally produce a smooth shallow
relief with feathered edges.

Bench Grinder and

Hand Drill with Grinding Wheel

Large diameter fine gril abrasive wheels are

\ enerally used 1o alter larger areas with flat surlaces.

Hand-held Motorized Sanding Drum
Small diameter sanding devices may be used
fo address contoured surfaces.

Abrasive Grinding Devices used in Serial Number Removal that produce the GRS characteristics
ATF National Tracing Center

Guide To Hlegal Firearms Trafficking Investigations

| 1 Paét -14
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Serial Number Removal Definitions and Codes

- L3 - -
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 characteris
concave relief is achieved using an abrasive wheel or rotary file cutting in the same plane of the whu‘r\
rotation which produces an "In-line” grinding signature.

Detail Of Altered Area
Exhibiting GRV Characteristics

Serial Number Removed
With Grinding Wheel
J Resulting In Concave Area
Exhlhiting an “In-line” Grinding Signature

i 3
/
= f

M | ‘| | Rotary cutters and small abrasive wheels
d8lll  generally produce a well defined L.
vertical relief,

" Shank Mounted Grinding Devices -“" " "'"*:

=
I
| Hand-held Motorized Rotary File
Bench Grinder and :
Hand Drill with Grinding Wheel o T b uvi
(Whge diameter abrasive wheels generally produce P

a shallow cut with a less defined vertical relief,

Abrasive Grinding Devices used in Serial Number Removal that produce the GRY 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

With a Hammer or Similar Tool
Resulting in a Defaced Area Exhibiting a

= . P
:FIT J Jf}) "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 samp
conducted with the suspect punch may be positively identified through comparative analysis and t

R mANeten (ae) Detail Of Altered Area
Exhibiting PUN Characte

K | )

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” Signa

Punch Point Styles
Used to render the serial

Alternate PUN Signature Punch or Counter-sink
A punch administering a blow at an acute angle  Held perpendicular 1o the impacted surface
to the impacted surface produces a plowed or produces a symmetrical deprassion
staked depression and exhibits less identifiable which is more easlily 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

epeatedly 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 [i=
to repeatedly scratch the seral numberand (5
surrounding area which generally results iy
in a *V- Grooved Channel™ characterizing
the “Angular Elched Signature®.

e
Engraving Devices used in Serial Number Removal that produce the SCB characteristics

ATF National Tracing Center Guide To Hlegal Firearms Trafficking Investigations
[ [| ]’aie -18
Page 203 of 211
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 Work Instructions
Issued: 9/14/2013 Version: FTMWI 2013R0
Effective: 9/14/2013 Status: Archived

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 \
MODEL LOMM Exhibiting SCN Characte
. 4@! CAL. SMM AUTO, Lt —

With an Awl or Scriber by
. Repeatedly Scratching the Surface

Resulting in a Defaced Area S —
Exhibiting a Random Scratching S§na : :

N/

Pointed Hand Tools
; Awis, nails and hardened steel scribers
‘ are used lo deface the surface of the frame
and render the seral number unreadable,

Engraving Devices used in Serial Number Removal that produce the SCN characteristics

ATF National Tracing Center Guide To Ilegal Firearms Trafficking Investigations
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APPENDIX 2

PHYSICAL MATCHING
1.0 INTRODUCTION

Physical matching is the total or partial reconstruction of a broken, f%ted, or
separated object. This section outlines the procedures used in fie ent of two or
more evidence fragments to determine if they were at one tim§ Joingdg® form a single
object. When an object has been torn, broken, or separajg®™nrn\ pi®Ce of it has the
potential to match another piece of it when they are p % t® one another. In
forensic investigations, this is called physical or frgc g. Because both the
composition of an object and the stress applied to xea e always unigue, when
something is broken, torn, or separated, the efigc® oNh€ pieces will always have
characteristics that identify them with eachypther. n the pieces fit together, an
examiner can conclude they were original t Wthe same object. Physical (or fracture)

match is such an important conceptdn evidence presentation that it is considered to be
scientific evidence in courts of |

2.0 PREPARATION

2.1 Anything that tqn, broken, or separated can be physically matched. Items
commonly u phySical matching analysis include:
lastiCs

. SS

o Metal

e Wood

e Car parts

e Paper

e Currency

e Tape

e Cloth
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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 b rkghgs
on the surface or within the three-dimensional structure of t ct

e The pieces contain unique shapes.

3.0 INSTRUMENTATION (LQ
3.1 Stereomicroscope \
3.2 Comparison microscope with camera Q
3.3 Alternate light source \(L
4.0 PROCEDURE (L

4.1 Before making any attempt at physic hing, known and unknown pieces are
kept separate.

irregularities in the surface of the two pieces,
occurred during the break.

4.2 Inspect the shape of th
and any striations th

4.3 Examine the compos
deformation.

4.4 \When workin

e pieces for similarities in age, texture, and

XIass, preliminary observations regarding color, thickness,
curvaturey reence, and surface features are made to eliminate pieces or to
assiffe tha ieces could be from a single object. A mechanical fit is then

ted gb determine if broken edges of unknown pieces lock together with
es nown origin. Accidental characteristics such as scratches, striations,
etc. may aid in this reconstruction.

cw paper fragments utilizing alternate light sources.
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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 whi
from use, abuse, and wear, such as fractured edges and surface str'i&ns.

a

4.7 In order for an examiner to identify two fragments as parts of ogfe ™
microscopic comparison utilizing a stereomicroscope shoul
stereomicroscope allows the examiner to place the evidgnge
field.

4.8 A fragment can be positively identified if it can e]
fragment (“jig saw puzzle” fit) and/or the contj
can be established across the break or tear b&we

em’s surface markings
e two fragments.

5.0 DOCUMENTATION

5.1 Photography is the recommended mmo documentation for physical matches.
6.0 LIMITATIONS

6.1 This laboratory does ng#hayge apability of performing chemical analysis for the
purpose of fragment risgn.

N
&
v
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APPENDIX 3

1.0 INTRODUCTION

Submittal of firearm and toolmark evidence to the laboratory is addr in
discipline manual for the Evidence section:

PACKAGING OF EVIDENCE FOR SUBMITTAL TO THE LABORATO%

not puncture the packaging.”

Firearm personnel should be consulted on issues in

“Guns, knives, tools, etc. should be wired to the bottom <f\b X S e item does

C packaging questions.

2.0 SAFETY

2.1 Firearm personnel should be consulte®onlisses involving specific safety

guestions. \

3.0 PREPARATION
3.1 None

4.0 INSTRUMENTATION

4.1 None \

5.0 PROCED

5.1 Lgfded rms
regvergl time or protocol when an agency can or will submit a loaded firearm and if so,

10 you wish it to be boxed and delivered?

ere are situations where the lab would receive loaded firearms.

¢ Loaded guns should be hand-carried (not mailed) and any outside packaging boldly and
clearly labeled to indicate the loaded condition.

e Once the gun is at the lab an experienced lab person familiar with firearms should
unpackage the gun and unload it as soon as possible. It should not be put into storage at
the lab in a loaded condition unless that is the only option.
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¢ Common sense should rule the day. Keep fingers away from triggers and safeties. Any
handling of the firearm must be with the muzzle pointed in a safe direction.

e However, | encourage everyone to treat every gun as if it is loaded with the safety in the
“off” position. Keeping a heightened state of alert while handling guns will be able in

the event of an unanticipated discharge.
5.2 Fired Bullets \

iscarged Cartridge Cases

protocol above, eliminating the rinse step (1).

6.0 DOCUMENTATION
6.1 None
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APPENDIX 4

SHOOTING INCIDENT RECONSTRUCTION or BULLET TRAJECTORY

O.)
q/Q\
Q
(l/

PROTOCOLIN PREC

N
N
Q-Q\z\
v
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APPENDIX 5

REVISION HISTORY

Changes from FTM 2013R0 to LPWI 2013R0 Change effective 09/14/2013

Renamed manual Firearm and Toolmark Work Instructions (FTMWI 2013R0

Removed Appendix 2 - Critical Reagents from this manual:

Moved to new Firearms/ToolmarkManual (FTM 2013R1)
Appendix 1 - Range of Conclusions

Appendix 3 - Calibration Standards and Instrumentation Mai
Appendix 4 — Worksheets

Appendix 5 - Reports and Case Files
Appendix 7 — Verifications

Appendix 8 — Abbreviations
Appendix 10 - Uncertainty of Measurement in G rreWength

Changes 7.0 Appendices references to k& m/Toolmark Manual and Appendices references.

N
N
Q-Q\z\
v
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