Idaho State Police Firearm/Toolmark Procedure Manual Section 6

Section 6 Gunshot Residues and Range Determination
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Idaho State Police Firearm/Toolmark Procedure Manual Section 6

6.0 Scope and background

The residue and range determination procedures are used to determine m o target
distance. When a firearm is fired gunshot residues, including primer re , burned
gun powder particles, partially burned gun powder particles, unburne powder
particles, vaporous lead and particulate metals, are discharged fro @ firearm. The
residues along with the morphology of the bullet hole may be eff ely used in

*

determining the possible muzzle to target distance. \ b‘

6.1.1 Equipment (section 9 deals with the cali &l@ﬁﬂ an@@]}i?{a}me of

equipment used in firearm and toolmark procedQres) C) \q/

Microscope

Balance \0 (\
Laboratory glassware Q K &
Rulers or Tape measure %

Camera @Q/

Alternate Light Source \(b
Iron

6.1.2 Reagents 0
Sensitized Pap r \$ O
15% Acetch%b ol
5% Hydro oric L&q
Buffer Solution (fo 0(@ hodizonate)
Diph@ﬁ

mine Sol
Di xamide S

ﬁ?nvonium H de:Water 2:5

ater used tions may be tap water)

6.1.8 Visual examifdtion
The visual examination of an item for gunshot residue will include the
examination and/or consideration of the following.
e The presence of vaporous lead (smoke)
The presence of particulate metals (shavings of lead, copper, brass)
The presence of unburned, burned and partially burned gunpowder
A hole in the item
The presence of a visible ring around the perimeter of holes
The location of all holes, tears, etc.
The presence of burning, singeing or melting.
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Idaho State Police Firearm/Toolmark Procedure Manual Section 6

e The presence of any possible masking effects.
Data regarding these physical effects and visible residues shall be included in the
examination notes.
Visual examination may be aided with the use of filtered or IR photography, or
an alternate light source.
6.1.3.1 Interpretation of results for visual examinations

6.1.3.1.1 Indicative of/ Consistent with the discharge of a firearm
e Vaporous lead (smoke)
e Particulate metals 2
e Unburned, burned and partially burned g der
e Melted adhering gunpowder

6.1.3.1.3 Indicative of/ Consistent with a contact shot %Q)
e Ripping or tearing .\0
e Burning or singeing
e Melted artificial fibers o') '\b‘
[ J

Heavy vaporous lead re S % Q
6&0" b\
6.1.3.2 Limitations: Possible masking ef e@g Q\' ,\Q\
Dark background color QO

Blood Staining QO \Qﬁ é&

6.1.4 Microscopic examlnatlorg\(jb
The microscopic exam
examination and/or (@Slder i

@q unshot residue will include the
of e ollowing.

e The presence of rous

e The presence\( met shavmgs of lead, copper, brass)
e The presen d& d and partially burned gunpowder
e Thepre efice of d ering gunpowder

. The nce of bur ngeing, or melting

. Th@ sence of ssible masking effects

6. QﬁQnterpreta@ results for microscopic examinations

6.1.4.1.1 Indicative of/ Consistent with the discharge of a firearm
e Vaporous lead (smoke)
e Particulate metals
e Unburned, burned and partially burned gunpowder
e Melted adhering gunpowder

6.1.4.2 Limitations: Possible masking effects
Dark background color
Blood Staining
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6.1.5 Chemical examinations methods

4

If multiple chemical examinations are going to be performed on an item they must
follow a specific order. Modified Griess first, Dithiooxamide second, Sodium
Rhodizonate.

6.1.5.1 Modified Griess Test

The Modified Griess test may be used independently and or in conjunction with
other tests in range determinations. The Modified Griess test utilizes a color
chemistry reaction to help distinguish gunshot residue patterns not visible with the
naked eye or the microscope. The test detects nitrites, a product of complete
burning of gunpowder, by reacting with acetic acid to form mtra% d. This
acid combines with alpha-napthol and produces an orange-red

6.1.5.1.1 Preparation of reagents
(the following may be made in diff amounts usmq%proprlate

ratios) 79
Sensitized Paper: \ % \(1/
Add 0.75 g Sulphani aC| %O /bvater

Add 0.42 g of A ﬁ methanol

Mix solutlons é&d cleah\lray

Saturate f pe ed photo paper or computer

phot in S%Q&

Dry p Hﬂ st n airtight plastic container
Acetlc a@ SOIQ@

Q%Q 15@3C|al acetic acid solution.
@ QK) 06 g of sodium nitrate in 100 ml water.

e filter paper or cotton swabs in the mixture. Dry

{\A O store in an airtight plastic container.

N -
< 6.1. pplication Procedure
irect application

6.1.5.1.2.1. Place sensitized paper directly under area to be tested.

6.1.5.1.2.2. Soak a piece of nitrate-free cheesecloth or filter paper
with the acetic acid solution, and place this over the
reverse side of the evidence.

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

Reversed application
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6.1.5.1.2.4. Moisten the side of the sensitized paper that will be in
contact with the questioned area with the acetic acid
solution.

6.1.5.1.2.5. Place the sensitized paper over the area to be tested.

6.1.5.1.2.6. Place a piece of filter paper or nitrite-free cheesecloth
over the sensitized paper.

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

6.1.5.1.3 Controls )
The control for the Modified Griess procedure consists of %ng a test
mark, utilizing a nitrite test swab, on the edge of each ized paper

being used. An immediate orange color should appedry“The color shift
indicates that the sensitized paper is sensitive to the_presence of nitrites.

6.1.5.1.4 Interpretation of results

Any orange, orange red indications o per the ‘L@ts of the
chemically specific test for the pres éf ni Positive
results shall be documented with ph ogra znl/ results and results
of controls need only be noted. 0

(\
\Q} &

6.1.5.2 Sodium Rhodlzo a’es
The Sodium Rhodlzon |s m@ently and/or in conjunction with
other tests in range det dium Rhodizonate test utilizes a color
chemistry reactio ic f and can effectively be used in
determining th ml% s of bullet holes including the
determinatio &ent oles. Fired bullets passing through clothing
and/or oth bJe t races of lead around the bullet hole. The lead
transfer he@ ces of the bullet, the barrel and/or the primer

hIS Iead tr, can be in the form of minute particles, a fine coating of

res
partlc es e cloud of vaporized lead. At times this lead transfer is
&bvmus nn@lpe around the hole but is more often not visible.
6.1.5.271 Preparation of reagents
(These reagent may be prepared in different quantities with the
appropriate ratios.)

Sodium Rhodizonate saturated solution: Saturate water with
sodium rhodizonate.

Hydrochloric Acid Solution: Prepare a 5% HCI solution (5 mls
conc. HCI in 95 mls of water).

Buffer Solution: Dissolve 1.9g sodium bitartrate and 1.5 g tartaric
acid in 100ml of di water. The may require heat and agitation.
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Acetic Acid Solution: Prepare a 15% acetic acid solution (15 mls
glacial acetic acid in 85 mls of water).

6.1.5.2.2 Application procedures

Bashinsky Transfer Technique

6.1.5.2.2.1. Uniformly dampen a piece of filter paper with Acetic
Acid solution.

6.1.5.2.2.2. Place the treated filter paper over the hol@a to be
tested.

6.1.5.2.2.3. Place a second piece of paper over@ irst and apply
moderate pressure or apply a hot |r%@r approximately 5
seconds.

6.1.5.2.2.4. Remove both pieces of f||t aper and sp%the

Sodium Rhodizonate solutlo@ to the testedq of the
filter paper. s{

6.1.5.2.2.5. Spray the tested r@\)ft é@rwnh the Buffer
solution Q

6.1.5.2.2.6. Spray the't @d areasqf aper with the
Hydrochlorlc sol

6.1.5.2.2.7. Rep pr hole/area to be tested. Both
S|des of oIe Id ted if there is question of

dlrec @
@ \)
\% 5. g @odlum Rhodizonate solution on to the

foned area.
G\Jb 2 ply the Buffer solution to the questioned area
{\, 6.1. 56 . Apply the Hydrochloric acid solution to the
%) questloned area.
OQ &2 2.11. Repeat this process on all hole/areas to be tested.
Q\ O Both sides of a hole should be tested if there is question
of direction.
Swab Technique
6.1.5.2.2.12. Dampen a swab with Acetic Acid.
6.1.5.2.2.13. Swab the area of interest.
6.1.5.2.2.14. Apply Sodium Rhodizonate solution to swab.
6.1.5.2.2.15. Apply Buffer solution to swab.
6.1.5.2.2.16. Apply Hydrochloric Acid solution to swab.

6.1.5.2.3 Interpretation of results
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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. Positive results shall be
documented with photographs, negative results and results of controls
need only be noted.

6.1.5.2.4 Controls

A positive control will be run each day before the reagents are used to
ensure they are working properly. A positive control may b pared by
placing a test mark with a piece of lead on an appropriate rial or by
wetting a swab with a 5% solution of HCI and swabbinQA iece of lead

with it. qaa

6.1.5.3 Diphenylamine test C)
The diphenylamine test utilizes a color chemlstry Eﬂon to |nd|ca h% presence
of nitrates and/or nitrites. Diphenylamine reacts @j th trat mtrites to
give a dark blue color reaction. Some gunp par deposited on
surrounding objects or clothing. This test eff an area in
which a firearm was discharged througE)@e exa&naﬂo@f acuum sweepings or
clothing.

N\
gé
6.1.5.3.1 Preparatlo y b&gé erent quantities with using
appropriate ratios.) XX

Dipheny, N@é S n: .3g diphenylamine to 20ml conc.
sulfuric ixture to 10ml glacial acetic acid.
6.1.5.3.2 ic tl{ﬁ)’r

Exam enc

cally and microscopically.
er particles based on size, color and shape.

Sepa i@ yu

S@%ﬁm&égent in empty spot test well then add unknown
Ies

*&

6 1533 retatlon of results
OQ A dark olor reaction with an unknown particle indicates the presence
Q\ of ni or nitrites. Results will be noted in examination documentation.

6.1.5.3.4 Controls

A positive control of known gunpowder will be tested each day the
reagent is used and the results will be noted in the examination
documentation.

6.1.5.4 Dithiooxamide (DTO)
The DTO test is used independently and/or in conjunction with other tests in
range determination. The DTO test utilizes a color chemistry reaction to indicate
the presence of copper. This test may be effective in determining physical
characteristics of bullet holes including entrance vs. exit holes. A fired bullet
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passing through clothing or other items often leave traces of copper around the
bullet hole. The copper transfer comes from copper-containing bullets, and/or the
barrel of the firearm. The transfer may be in the form of minute particles, a fine
coating of particles, or a fine cloud of vaporized copper. The copper transfer

may be an obvious ring or wipe but is often not visible

6.1.5.4.1 Preparation

Dithiooxamide Solution: 0.2% solution Dithiooxamide in ethanol

(Wiv).

Ammonium Hydroxide solution: 2 parts conc.
hydroxide to 5 parts water. %Q)

6.1.5.4.2 Application Procedure

0@

onium

Place about three drops of Ammonium Hy@e solution Nh?ter paper.
ted

Place the treated paper over the areat
Place a second piece of filter paper
pressure.

solution to the tested area of

6.1.5.4.3 Controls \,

p@(moderate
Remove both pieces of paper ara‘@ace QS @&/ of Dithiooxamide
@

A positive control reagents are used and the
results of the c e examination notes.

A positive cont

y creating a test mark on an
know copper, or by wetting 2 swabs

appropria e f i : i
with th /eg}won' y e solution and rubbing one on a known
piece~o\ ppe&)@ t@ ding the DTO solution to both swabs.

ot O
{@1.5.4.4 In@&;\tion of results
@" Adark gr -gray color reaction, corresponding to the area tested,

OQ indicat sitive reaction for copper. Results will be noted in

Q\ exami n documentation.

6.1.6 Test Pattern Methods

In muzzle to target determinations if observations support the findings of a "contact shot"
no comparison is necessary. If the observations do not support a "contact shot " finding,
a hypothesis will be formed based on observations and use the comparison procedures

described in 6.1.6.1 or 6.1.6.2.

6.1.6.1 Non-shot pellet test pattern production

It is an essential prerequisite that the suspected firearm and ammunition consistent

with the suspect ammunition be utilized.
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4

6.1.6.1.1 Preparation
Attach appropriate sized piece of an appropriate test material to nitrite-free
cardboard backing board.

Tests should be shot in increasing or decreasing range increments until a
distance is established both shorter and longer than, that which reproduces
the gunshot residue patterns on the suspect item.

If the test patterns are obtained outside, they must be obtain ﬁnrlng
appropriate weather conditions. It must not be raining ori\ strong

winds present.
cf’

6.1.6.1.2 Interpretation of results \C)

By utilizing the suspect firearm and approp ammunitio tb§ possible
to obtain a reproduction of a gunshot patt e‘s@m a suspect
item. Therefore one can ascertaln I‘OXI that a

particular firearm's muzzle was fro the sysp en it was shot.
The witness sheets will be store @ntral in th ¥ The location of the
sheets will be documented |

6.1.6.2 Shot pellet test patte

It is an essential prereq us rearm and ammunition consistent
with the suspect ammu

©

2)

6.1.6.2. par@ﬁ
The t edi t test patterns is an appropriate sized piece of
bo r or cloth attached to cardboard.

sts should@g% in increasing or decreasing range increments until a
distance i lished, both shorter and longer than that which reproduces
the sho@ms on the suspect item.

If thqust patterns are obtained outside, they must be obtained during
appropriate weather conditions. It must not be raining or have strong
winds present.

6.1.6.2.2 Interpretation of results

By utilizing the suspect firearm and appropriate ammunition it is possible
to obtain a reproduction of a shot pattern present on a suspect item.
Therefore one can ascertain the approximate distance that a particular
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firearm's muzzle was from the suspect item when it was shot. The witness
sheets will be stored centrally in the lab. The location of the sheets will be
documented in the case notes.

6.2 Safety

6.3 Possible Results for Range Determinations ,@

These procedures involve hazardous materials. It is the responsibility of the user
of these procedures to establish appropriate health and safety practices. Proper
caution to include adherence to test firing rules and the use of personal protective
equipment must be considered to avoid exposure to potential hazards. Consult the
appropriate MSDS for each chemical prior to use. %)

.\0

There are many possible results relating to muzzle to target d@nce and the reporting
of residues and shot patterns. This section is included as ide for the
frequently reported results. It should not be construed -inclusive 0\ |t|ng to
the examiner in reporting examination results. < *

) %

Item XXX was examined and found to exh it hoI S ﬂf/ Wlth the passage
of projectiles in the XXX (area of target) \

Item XXX was examined and f age that was consistent with
having been produced by the r@s ro %

Visual and chemical e t|o and areas surrounding the holes
revealed a gunshot re a

Visual and che \au e holes and areas surrounding the holes
failed to reyeal; gun e Pattern.

Porth\rﬁ)g(xﬁre L@d»in distance determination testing.
T@amage four@em XXX is consistent with a contact gunshot.
O

Q‘ Based on te@smg the firearm submitted in item XXX and the ammunition

submitted in or similar to item XXX, it was determined that the gunshot residue
pattern found on item XXX is consistent with a muzzle to target distance greater
than XXX but less than XXX.

The absence of a gunshot residue pattern on Item XXX precludes the
determination of a muzzle to target distance.

The absence of gunshot residue on Item XXX indicates a muzzle to target
distance greater than XXX.
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