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Introduction: Distance Determination

The National Institute of Standards and Technology (NIST) facilitated the development of the initial Firearms Process Map (which

can be accessed via NIST and OSAC process mapping websites) through a collaboration between the NIST Forensic Science

Research Program and the NIST administered Organization of Scientific Area Committees (OSAC) for Forensic Sciences
(specifically OSAC'’s Firearms and Toolmarks Subcommittee) in partnership with the Association of Firearm and Tool Mark
Examiners (AFTE).

The scope of the initial Firearms Process map was limited to core processes within the discipline of firearm and toolmark
examination such as the examination of firearms and the microscopic comparison of fired ammunition components. Several topics
were omitted from the map including individual characteristic databases, toolmark examination, fracture matching and distance

determination.

Some of these topics, however, such as this Distance Determination process map were subsequently addressed by the process
mapping team through additional efforts sponsored by AFTE, and are published and referenced on the NIST process mapping

Website.

’, This process map provides a visual description and attempts to represent all reasonable variations of casework currently performed by firearm examiners. NIST and AFTE do not necessarily support or endorse (as best practices) all of the different steps and paths depicted in this process map. |




Joint AFTE AND NIST Working Group

Firearms 2.0 Process Map (Current Practice)

Distance Determination

PAGE 2
Mar 23, 2026

9200 - Distance Determination: Case Assessment and Preliminary Target Examination

9202
FROM

) Input:
Main Map

Case information (e.g., context, scenario)

Results and observations from other examinations
(e.g., information from comparison, firearm
examination)

Specific question(s) from investigator

Evidence items (e.g., photos, clothing, weapon,
ammunition, fired projectiles, casings, other
relevant item(s))

9204
Assess reason(s) (or investigative question(s)) for
distance determination, e.g.:
Corroborate events that occurred
Establish passage of a bullet through a
medium

Determine proximity or gunshot residue
(GSR) presence, e.g., in cases such as
purported self-defense or suspected
suicide

Establish directionality of projectile travel
Determine maximum distance

9206
Review all the information and/or materials submitted which may include:
e Case information
o Location
o Context
= Number of shooters
= How many shots were taken
= Whether projectile(s) passed through multiple
surfaces
Whether there is information from a previous
firearm examination
Scenario
=  Body
= Indoor vs. outdoor
= Vehicle
= Structure
Limitations (e.g., lack of firearm, condition of evidence, etc.)
Item(s)/evidence submitted, e.g.:
> Ammunition
= Fired ammunition
= Live ammunition
Firearm(s)

Target (item or photos of item)*, e.g.:
= Clothing or other textiles
=  Body
= Object
= Vehicle
Photos (either of scene, context, or target)

9210
Assess for case acceptance as needed,
9209 eg,:
Communicate with Whether items are packaged
investigator as needed appropriately
(e.g., regarding any Whether investigative questions
information, clarifications are appropriate for distance

needed, limitations, etc.) determination
Whether there are examinations

being requested that are not
applicable to distance
determination

9208
Communicate with
investigator?

9212 9216
Does the case meet For the purposes of distance
requirements to proceed, e.g., determination and the associated
per agency policy analyses, is the target a
(PAP)? body/skin?

Perform an observational GO TO -

examination on the body (e.g., 9230 -

for defects or potential
defects)?

Body/Skin

Is there
9222 more evidence
s there another targe to examine per
to examine (e.g., testing
clothing, etc.) plan?

GO TO
REPORTING

GO TO 2500

Return to
3100 (Item
Determination)

Evidence Testing
Plan

Y

GO TO 2500

Evidence Testing
Plan

Y

9218
Observe and document target item(s) as applicable PAP, e.g., via sketching,
photography, etc. for:

Defects
Number
Directionality
Morphology on textile (singe, burn, tearing, stellate, etc.)
Measurements from each defect to various points on target item
(e.g., side, collar, sleeve, etc.)
° Whether entrance vs exit hole
Material
o Clothing (or other textile)
. Whether it was the outermost garment/target material
. How it was being worn (if applicable), e.g., inside out, tied
around waist, etc.
. Synthetic vs natural fiber
. Color, pattern, size information
° Other surface, e.g., wall, object, etc.
. Any possible intermediate targets
. Defects:
e  Chipped paint/plaster/finish on wood, plastic,
metal, or other surface
° Melting or other deformation of target material
° Three-dimensional features
Packaging, e.g., balled up vs stored hanging or flat

o o o o

GO TO 9250 -
e Assess Firearm
Information

This process map provides a visual description and attempts to represent all reasonable variations of casework currently performed by firearm examiners. NIST and AFTE do not necessarily support or endorse (as best practices) all of the different steps and paths depicted in this process map.
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9230 - Distance Determination: Case Assessment and Target Examination - Body/Skin

9230
Observe and document target item(s) as applicable PAP (e.g.,
via sketching, photography, etc.) for defects:

° Number
° Directionality

° Morphology

° Whether entrance vs exit wound

Defects on skin: 9232 - 9238
= Stippling Based on preliminary 9234 Wil e b wimess reralE GO TO 9250 -
= Forming stellate (tearing) pattern; —————p» ENJsS=IAVE I{o]a 6 (o g T=No (Y (1ol Continue with additional d ballisti pant | Assess Firearm
"star" pattern appear to be at or near analysis? e (s IS0 iEtEnE] @ Information

. Singeing (e.g., hair) pigs)?

° Any bullets, shot, wad etc. retrieved

° Shot pattern (if applicable)

° Measurements (to scale) of locations, size,
width etc for any defects, injuries, or

patterns on skin/body

contact?

v

9235
Document any 923_6 .
findings as applicable Defect consistent with
via notes, sketches, passage of a
Phomgrafhyv video projectile/Defect consistent
ete. with at or near contact
9242

9240 Perform search to obtain
Perform literature information, image, and/or
search? description on potential distance
and/or directionality

GO TO 2500
Evidence Testing
Plan

9244

Examine existing evidence GO TO
(including photographs etc.) to 9716 - End of map
obtain information, and make a to make final

determination regarding distance eIl
determination

more evidence Return to

to examine per 3100 (Item
testing Determination)
plan?

GO TO
REPORTING

This process map provides a visual description and attempts to represent all reasonable variations of casework currently performed by firearm examiners. NIST and AFTE do not necessarily support or endorse (as best practices) all of the different steps and paths depicted in this process map.
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9252
Continue with
additional
analysis?

9256 Has a comparison
Was a suspected been made between a

Based on preliminary
observations, does the
defect appear to be at or
near contact?

FROM

firearm projectile, casing, or other
recovered? evidence item to a
firearm?

9218/9238

v

9253 9254

i d?r?gcé‘gea“;p"’;igble Defect consistent with
via notes, sketches, pa.\ssa_\ge ofa
photography, video projectile/Defect

etc. consistent with at or

near contact

9298
Await and review
the results of the

comparison

9294
Await results of
comparison?
GO TO 2500
Evidence Testing
Plan

9278
9260 Document: 9280
Use other case information, other evidence 9262 e mazel I Ls one a\//allable frofm the
. o ode aboratory/agency reference
(e.g., witness statements, target defects, Is the make and model e  Caliber gollgctioz?
9258 cartridge cases - including their locations, known?

Attempt to obtain a powder particles, shot, etc.), knowledge,
similar firearm? training, and experience to provide
information as to processing the case
utilizing a firearm of similar approximation
to the suspect firearm

Purchase or request

firearm from another agency,
reference collection?

Make request for Is a firearm
similar firearm available?

9266 9268
Obtain a (non) Obtain another
similar (non) similar
firearm? firearm

9264
Continue (noting
limitations)?

Report some information now

about the shot(s) taken and/or firearm
(e.g., whether a projectile passed through
an item, or information about a
contact or close
contact shot)?

9300
Was an Identification

9312
Is the target a

made?

9302
Discuss any issues with 9304
the investigator and Continue?
determine whether to
proceed anyway

Report some information now
about the shot(s) taken (e.g., whether
a projectile passed through an item,

or information about an contact etc.

body/skin?

GO TO
9330 -
In-depth target
examination

9308

or close contact shot)?

9288
Obtain similar
firearm

\4

9290

Document:
Make
Model
Caliber
Serial number
Barrel length
Other physical attributes

9272
Document any

findings as applicable
via notes, sketches, GO TO 8000

photography, video - Reporting
etc.

*If the case involves a
body/skin target there
would be no further
in-depth examination of
the target as there is no
alternate light source
(ALS) use, chemical
testing etc., just straight to
the evidence loop

9274
*Conduct further (e.g., in-
depth) examination of
target?

GO TO 2500
Evidence
Testing Plan

Document any
findings as applicable
via notes, sketches,
photography, video

ore evidence

to examine per

testing
plan?

GO TO
REPORTING

GO TO
9580 -
Ammunition

Return to
3100 (Item
Determination)

GO TO
9330 -
In-depth target
examination

GO TO 2500
Evidence
Testing Plan

This process map provides a visual description and attempts to represent all reasonable variations of casework currently performed by firearm examiners. NIST and AFTE do not necessarily support or endorse (as best practices) all of the different steps and paths depicted in this process map.
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9338
Examine target
under stereo

microscope?

9340
Review under
microscope for any
additional

2 atlio
9342
Document, photograph, and/or sketch any additional information,
e.g.:

. Measure defect(s)

. Unburnt or partially burnt morphology of powder
particles, e.g., flat, square, spherical, extruded powder
shapes

9344
Is there any other
trace evidence or other
debris present?

Document via sketch, photo,

9346

video etc.:
Item(s) as observed
Where it was found
Measurements in
context to clothing,
area on body, etc.

observations . Pieces of metal, e.g., pieces of jacket, lead etc.
° Details of any trace evidence, e.g., blood, dirt, mud, paint,
glass, other fluids, other debris
° Observe each defect for:
° Particle pattern, e.g., spread, consistency with an
at or near contact shot, etc.

9330
If not already completed, document information (or any additional information) from target item(s) PAP, e.g.,
via sketching, photography (with scale), photography with alternate light source, video, etc.:

N |

° Defects - general

: gpmligr i ° Consistency with projectile entry vs exit
° N:ger;rl]c;rlljglyy o Morphology, e.g., consistency with bullet hole(s)
° Whether entrance vs exit hole ’ Efcmmg' melting, singeing, wipe mark

o Absence or presence of defects in different areas of the target
° Presence of other trace evidence, e.g., blood, dirt, mud, paint, glass, other fluids, other debris
° Material
° Clothing (or other textile)
= Whether it was the outermost garment/target material
. How it was being worn (if applicable), e.g., inside out, tied around waist, etc.
. Synthetic vs natural fiber
- Color, pattern, size information

° Defects:
. Singeing
. Burning
. Ripping —
. Tearing
. Forming stellate pattern
Ll Measurements from each defect to various points on target item (e.g., side, collar, 9358
sleeve, etc.) :

e  Other surface, e.g., wall, object, etc. 9350 D.etermlne- Wheth(?r to proceed
° /Smf/ pgssible intermediate targets o308 Collect, preserve, and 9352 with chemical testing based on
° efects: : . ¢ : h as:

= Chipped paint/plaster/finish on wood, plastic, metal, or other surface Collect/preserve any package any evidence A.re there _def_ects consistent actors such as
= Melting or other deformation of target material ST @ fEeE as necessary and with a projectile (e.g., bullet, Whether the defect was
= Three-dimensional features evidence? N —_— pellet, etc.) perforation? at or near contact

e  Packaging, e.g., balled up vs stored hanging or flat § contact investgator or .

o Additional observations from opening packaging laboratory PAP Shot pattern
Agency policy or SOP
9354
Continue
- anyway?
9334 9336

Document any
additional findings as
applicable via notes,

Use appropriate additional
tools to assist in visualizing
potential areas of interest, sketche§, photography,
patterns, and/or defects on video etc.

target \/\

Utilize additional tools
(e.q., filter photography, alternate

light source) to assist in
visualization and
documentation?

9355
Document any findings
as applicable via
notes, sketches,
photography, video
etc.

Return to
3100 (Item
Determination)

more evidence
to examine per
testing
plan?

9356 GO TO 2500 GOTO

REPORTING

Evidence
Testing Plan

No defects
observed

This process map provides a visual description and attempts to represent all reasonable variations of casework currently performed by firearm examiners. NIST and AFTE do not necessarily support or endorse (as best practices) all of the different steps and paths depicted in this process map.
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9370 - Distance Determination: Examine for Shot Pattern

FROM

9354/9358

9376

9370 9371 Examine shot pattern which may include
Are there Document any findings 9372 using tools such as one or more of the
defects consistent with being as ?Dp“iakt"iv'a Defect(s) consistent 9374 following:
created by components fired notes, sketches, with being created by Assess shot pellet 9:
photography, video >
from a shot shell pellets fired from a pattern?

Measuring device
etc.

(e.g., pellets, wad, shot shell o Pre-measured overlays
etc.)? > Ruler/measuring tape

9378
Document results via photography, video,
sketch, etc.:

Pattern

Diameter

Path(s) of pellet(s)

Consistency with entrance vs exit
Any firearm related information
as a result of observations

Stringing
Laser \/_\

z
O

9382
Continue to
further testing, e.g.,
witness panels?

GO TO
9580 -
Ammunition

No

'

9384
Document any findings, as

etc., including any reasoning as Was the defect Defect consistent

applicable for not conducting consistent with at or with at or near

chemical testing, e.g., at or near
contag&t e%c_ near contact? contact Plan

N

9390
Does it appear there are
defects consistent with a projectile
(e.g., bullet, pellet, etc.)
perforation?

9392

Defect(s) consistent
with passage of a
projectile

9394
No defects observed/ not
consistent with the
passage of a projectile

needed via sketches, photos, 9386 9388 GO TO 2500
Evidence Testing

more evidence

to examine per
testing
plan?

GO TO
REPORTING

GO TO
9400 -
Chemical

Testing:
Nitrites

Return to
3100 (Item
Determination)

This process map provides a visual description and attempts to represent all reasonable variations of casework currently performed by firearm examiners. NIST and AFTE do not necessarily support or endorse (as best practices) all of the different steps and paths depicted in this process map.
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9400 - Distance Determination: Chemical Testing - Nitrites

9404 9410

9400 : Perform testing of controls, e.g.,: Evaluate results (e.g., color
Choose method for testing 940_2 9403 « Test target item away from defect 9405 9406 9408 change, other indicators of
for nitrites based on target Perform any preparation of sample(s) as Select area(s) on area (e.g., acetic acid test to Document controls ere results of positive Select area(s) on target i '

Perform nitrite whether there is a positive
testing vs. negative result, any

information about whether

a pattern is present etc.)

needed per SOP, e,g,: performed
Assembly, matching of a pattern,
and orientation of target (e.g.,
garment, textile, etc.)

Determine positive and negative
controls and area (s) on target

based on SOP and test used

and SOP (e.g., Griess,
modified Griess, Marshall's,
overlay nitrite sheets
method, etc.)

and negative controls
as expected?

on which to perform
nitrite testing

target on which to
perform testing of
controls

make sure the positive and
negative controls are working)

« Test a control on test materials to
be used (e.g., the nitrite test No

paper paper/overlay) *

9407 L

Perform troubleshooting activities
such as testing the materials being 9411
used (nitrite test paper, chemicals, Document results (e.g., via notes, photography, etc):

. o e  Color change, if any (e.g., as indicator of
negative control, positive control, positive result)

etc.) and taking appropriate actions . Controls (positive and negative)
as needed based on results (e.g., . Pattern
testing positive and/or negative ° Density

controls on a different area on the = "Blood or other fluids .
that may have an effect

evidence garment, obtaining new . Diameter

test paper, using different/new o Number of particles observed
batch of chemicals, etc.)

9412
Was the result positive Ye
for nitrites?

9424 9425
Was a pattern Document results via
observed? photography, video, sketch, etc.:
: o Pattern L
o Diameter
. Consistency with
entrance vs exit

NN

Y

9426
Document no pattern
observed; defects consistent

with discharge of a firearm
(e.g., ...Smoke
residue,particulate lead
shavings or solidified droplets,

9428

Continue?

unburned gunpowder,
partially burned gunpowder,
buffer material,

pellet pattern)
Y

9414

Document no reaction
observed for nitrite test

9416

9430

Defect(s) consistent
with discharge of a

firearm

GO TO 2500
Evidence
Testing Plan

(see info box) Continue?

9418
Does it appear there are

defects consistent with a projectile

(e.g., bullet, pellet, etc.)
perforation?

Possible reasons for no chemical
reaction, no color change observed:

o Muzzle too far away

o There were intervening
objects, blood
interference
Handling issues (too
rough and particles
disrupted/dislodged),
etc.

9422

Defect(s)

9420
No defects observed/ not
consistent with the
passage of a projectile

with passage of a
projectile

consistent

GO TO 2500
Evidence
Testing Plan

9432
Perform copper
testing?

9436

Perform lead testing

anyway?

GO TO
9460 -
Chemical
Testing:
Copper

GO TO
9520 -
Chemical
Testing: Lead

more evidence

to examine per
testing
plan?

GO TO
REPORTING

9438
Continue (e.g., to create

Return to
3100 (Item
Determination)

witness panels (including
max distance)?

9448
as the material being
tested the result of a

witness panel?
9440

Defect(s) consistent
with discharge of a
firearm

GO TO 2500 GO TO
! 9580 -
Evidence Ammunition
Testing Plan

RETURN TO
9710 - Witness
Panels

This process map provides a visual description and attempts to represent all reasonable variations of casework currently performed by firearm examiners. NIST and AFTE do not necessarily support or endorse (as best practices) all of the different steps and paths depicted in this process map.
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9460 - Distance Determination: Chemical Testing - Copper

9462 9464

9460 Perform any preparation of sample(s) as 9463 Perform testing of contrals, e.g.,: 9468
needed per SOP, e,g,: Select area(s) on « Test target item away from defect 9465 9466 Select area(s) on A

Assembly, matching of a pattern, and target on which to area (e.g., test to make sure the Doc%?r?cg:;%gtmls - ere results of positive target on which to Perform

and SOP, e.g., orientation of target (e.g., garment, perform testing of positive and negative controls are and negative controls perform copper copper testing

. : as expected? .
Dithiooxamide (DTO), 2-NN, textile, etc.) controls working) : testing
wipe test. etc. Determine positive and negative « Test a control on tes.t materials to
controls and area (s) on target based be used (e.g., the wipe test paper
on SOP and test used paper, etc.) No ;

* 9471

9467 Document results (e.g., via notes,
Perform troubleshooting, such as photography, etc):
testing the materials being used e Color change, if any (e.g.,
(test paper, chemicals, negative as mﬁlmator of positive
contrs)l, positive c.ontrol,.etc.) and . E‘i)s#trlls (positive and
taking appropriate actions as negative)
needed based on results (e.g., —
9473 GO TO testing positive and/or negative
9472 Document results via 9520 - controls on a different area on the
Was the result positive 3 & photography, video, . evidence garment, obtaining new
sketch, etc. Chemical . B
for copper? ) Testing: Lead wipe test paper, using
9 different/new batch of chemicals,
etc.)

9470
Evaluate results (e.g.,
color change, other
indicators of whether there
is a positive vs. negative
result, etc.)

Choose method for testing
for copper based on target

No

more evidence Return to

+ to examine per 3100 (Item
testing Determination)
9474 9480 plan?

Document no
reaction observed

9484 9490 9418

Was the result of
copper testing performed
positive?

Perform lead testing
anyway?

Does it appear there are
defects consistent with a projectile
(e.g., bullet, pellet, etc.)
perforation?

Was the result of
nitrite testing
performed
positive?

GO TO
REPORTING

9494
Consistent with discharge
of a firearm*/Defect(s)
consistent with passage of
a projectile

9492
Consistent with

. 9482 9504 . ) RETURN TO discharge of a
(_30nt|nue (e.g._, creat_e as the material being 9710 - Witness firearm* “Indicative of the discharge
witness panels including tested the result of a panels of a firearm:
A . * Smoke residue
max distance, etc.)? witness panel? > (Reiahys e iR
or solidified droplets
* Unburned gunpowder
« Partially burned
gunpowder
« Buffer material
* Pellet pattern

GO TO 2500
Evidence
Testing Plan

GO TO 9486 9488 :

9580 - Was the result of Defect(s) consistent

copper testing performed with passage of a
positive? projectile

Ammunition

9420
Not consistent with the
passage of a projectile

This process map provides a visual description and attempts to represent all reasonable variations of casework currently performed by firearm examiners. NIST and AFTE do not necessarily support or endorse (as best practices) all of the different steps and paths depicted in this process map.
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9520 - Distance Determination: Chemical Testing - Lead

9520
Choose method for
testing for lead based
on target and SOP
(e.g., Sodium

FROM
9434/9436
9478/9480

rhodizonate, wipe test)

9521
Perform any preparation of sample(s) as
needed per SOP, e,g,:

Assembly, matching of a pattern,
and orientation of target (e.g.,
garment, textile, etc.)
Determine positive and negative
controls and area (s) on target
based on SOP and test used:

9522
Select area(s) on
target on which to
perform testing of

controls

9523

Perform testing of controls, e.g.,:

« Test target item away from defect area
(e.g., acetic acid test to make sure the
positive and negative controls are
working)

« Test known lead standard (e.g., lead
bullet or other positive lead standard)

» Test a control on test materials to be
used (e.g., wipe test paper paper,
overlay, etc.)

9532 9554
Was the result positive for
lead? observed?

Was a pattern

9558
Document presence of pattern
(e.g., vaporous cloud); based
on agency policy, possible
confirmation of consistent
with discharge of a firearm;
consistent with passage of a

as the material being
tested the result of a
witness panel?

9572

9424
Document controls
performed

"

9525
Are the results suitable
to continue?

9527
Perform troubleshooting such as
testing the materials being used
(test paper, chemicals, negative
control, positive control, etc.) and
taking appropriate actions as
needed based on results, (e.g.,
testing positive and/or negative
controls on a different area on the
evidence garment, obtaining new
test paper, using different/new

Select area(s) on target
on which to perform lead

9528
9529
Perform lead
testing
testing
9531

9530
Evaluate results (e.g., color
change, other indicators of
whether there is a positive

Vs. negative result, any
information about whether a
pattern is present etc.)

N

Document results (e.g., via notes,
photography, etc):
. Color change, if any (e.g., as
indicator of positive result)
. Controls (positive and
negative)
. Vaporous lead/color pattern
° Intensity of color
o Diameter

bullet

batch of chemicals, etc.)

No
v RETURN TO

9710 - Witness
ENES L J

9556
Document no pattern
observed; based on agency
policy and results confirming
that itis consistent with
discharge of a firearm;
consistent with passage of a
bullet

GO TO
9580 -
Ammunition

Y

9534
Document no
reaction observed
(see info box)

9536
Continue?

9550 9552
9546 Was the result o Consistent with discharge of
Was copper testing copper testing a firearm*/Defect(s) ~
performed? performed consistent with passage of a
positive? projectile

*Indicative of the discharge
of a firearm:

9538
Was the result of
nitrite testing performed
positive?

9540
Was copper testing
performed?

9542
as the result of copper
testing performed
positive?

9548
Consistent with

* Smoke residue

« Particulate lead shavings
or solidified droplets

« Unburned gunpowder

« Partially burned
gunpowder

« Buffer material

« Pellet pattern

discharge of a firearm*

9544

Defect(s) consistent with
passage of a projectile

Is there
more evidence
to examine per

testing

plan?

Return to
3100 (Item
Determination)

GO TO
REPORTING

This process map provides a visual description and attempts to represent all reasonable variations of casework currently performed by firearm examiners. NIST and AFTE do not necessarily support or endorse (as best practices) all of the different steps and paths depicted in this process map.
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9580 - Distance Determination: Ammunition Assessment (1 of 2)

Was there ammunition found that
can potentially be used in testing (e.g.,
unfired ammunition, ammunition in
the magazine, etc.)?

Will the ammunition
found at the scene be used
for testing (e.g., is there enough,
does lab policy allow for use
of evidence in
testing)?

9584
Determine ammunition
needed for use in witness
panels (e.g., including
amount, number of rounds,
etc.)

9586
Is a corresponding
type of ammunition available
from reference collection (including
estimated amount needed
for witness
panels)?

9588
Make request for same
type of ammunition from
another source

9604

Designate ammunition
for use in witness panels
(e.g., including number
of unspent rounds, etc.)

9608
Use reference ammunition
in addition to found
ammunition?

GO TO 9584

9590

N

Is the ammunition
available?

9600

B Purchase necessary

Purchase

ammunition (e.g., same
type or similar)

ammunition?

9602
Use other (non-similar)

reference ammunition
anyway?

GO TO
9620 -
Ammunition
Assessment
(2 of 2)

9610
Document:
Make
Caliber/gauge
Shot shell size
° Pellet size

Head stamp information
Type (e.g., hollow point,
cartridge, full jacket,
shot shell)

9592
Document:
. Make
e  Caliber/gauge
. Shot shell size
° Pellet size
. Head stamp information
e  Type (e.g., hollow point,
cartridge, full jacket,
shot shell)

N

9612

Output:
Case information (e.g., information from comparison)
Case context
Scenario
Specific question(s) from investigator
Evidence items (e.g., photos, clothing, weapon, ammunition,
fired projectiles, casings, other relevant item(s))
Results from visual examination of target
Results of chemical testing
Firearm (e.g., either exact one used in shooting or
alternative being used for testing)
Ammunition (e.g., enough to continue; either
found at the scene or ammunition most similar to those
believed to have been used in the incident)

GO TO
9670 -
WIGESS
Panels

This process map provides a visual description and attempts to represent all reasonable variations of casework currently performed by firearm examiners. NIST and AFTE do not necessarily support or endorse (as best practices) all of the different steps and paths depicted in this process map.




Joint AFTE AND NIST Working Group

Firearms 2.0 Process Map (Current Practice)

Distance Determination

PAGE 11
Mar 23, 2026

FROM 9602

9620
Was chemical testing
performed

9622
Were there
defects consistent with being

9624

9626
as the result of nitrite
testing performed
positive?

9628
Was copper testing
performed?

9620 - Distance Determination: Ammunition Assessment (2 of 2)

9636
Was copper testing

9632
Was the result of
copper testing performed
positive?

performed?

GO TO 9652

9634
Defect(s) consistent
with passage of a
projectile

more evidence

to examine per
testing
plan?

GO TO
REPORTING

Return to
3100 (Item
Determination)

Defect(s) consistent with
being created by shot
shell components

created by components fired
from a shot shell
(e.g., pellets, wad,
etc.)?

9660
Defect(s) consistent with
discharge of a
firearm/Defect(s)
consistent with passage of
a projectile

9638
Was the result of 9652 9656
copper testing Was lead testing Was the result of lead
performed performed? testing positive?
positive?

GO TO 2500
Evidence
Testing Plan

GO TO 2500
Evidence

. 9658
Testing Plan

9654 Defect(s) consistent with

Defect(s) consistent with discharge of a
discharge of a firearm/Defect(s)

firearm/Defect(s) consistent consistent with passage of
with passage of a projectile a projectile

9650
Defect(s) consistent with
discharge of a
firearm/Defect(s) consistent
with passage of a projectile

9640 9644
Was lead testing Was the result of lead
performed? testing positive?

9648
Defect(s) consistent
with discharge of a

firearm

9642 GO TO 2500
Defect(s) consistent Evidence

with discharge of a .
firearm Testing Plan

This process map provides a visual description and attempts to represent all reasonable variations of casework currently performed by firearm examiners. NIST and AFTE do not necessarily support or endorse (as best practices) all of the different steps and paths depicted in this process map.
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Distance Determination

9670 - Distance Determination: Witness Panels

9670

Input:
Case information (e.g., information from comparison)
Case context
Scenario
Specific question(s) from investigator
Evidence items (e.g., photos, clothing, weapon,
ammunition, fired projectiles, casings, other relevant
item(s))
Results from visual examination of target
Results of chemical testing
Firearm (e.g., either exact one used in shooting or
alternative being used for testing)
Ammunition (e.g., enough to continue; either found
at the scene or ammunition most similar to those

9672
Does the request involve a
body (or skin contact), e.g., is

skin?

the entrance/exit on

9676
Communicate with medical
examiner or coroner and
make arrangements to view
injuries, or obtain information

9674
Communicate with
medical examiner or coroner, e.g.,
for additional
information?

as needed

9680
Make arrangements as
necessary with investigator,
point of contact, or other
authority to go to scene

9678
Go to the scene,
e.g., to get additional
information?

9684
Document:
. Height of shooter
9682 e  Angle of shooter to target
Is there information e  Measurements of target

available about the (e.g., height, diameter,

believed to have been used in the incident)

shooter vs the distance, etc.)
. Info from witnesses or case
target?

(e.g., contact or
near-contact, or other
context)

] \/\

9686

9696

Based on case information,
appearance of the defect(s)
knowledge, training, and experience,
design witness panel(s) (e.g.,
determine the appropriate
textile/material(s), and other

9692
Choose the items of
evidence ammunition to
proceed with for testing

Use evidence ammunition

Perform test fires
(e.g., in consecutive
increments to cover

predetermined
distance brackets)

Perform initial evaluation on pattern

9694

from witness panel to the evidence
item based on visual observation
(e.g., visible defect appearance, any

9698
Document panels and
results PAP (e.g., via
photographs with scale

gunpowder residue that may be etc.)

present, and the size, diameter, and

parameters including distance
increments, etc.)

9690
Choose the items of
reference ammunition
to proceed with for
testing

pattern of any powder patrticles, shot
pattern, linearity*, etc.)

9710
Evaluate results:
Compare overall pattern from
witness panels to the evidence item
(e.g., diameter, linearity*; vaporous
lead pattern; nitrite pattern; copper
and/or lead testing results; size,
diameter, and density of any powder
particles, etc.)

FROM
9448/9504
9572

Based on the initial evaluation,
do there appear to be enough panels in
order that the resulting pattern(s)
encompass both immediately larger and
smaller areas than the evidence

GO TO
9400 -
Chemical
testing

9708
Perform chemical testing
on the material(s) from
witness panels?

RETURN

9714
Do there appear to be enough
panels in order that the resulting pattern(s)
encompass both immediately larger and smaller
areas than the evidence item, e.g., in order
to determine the
bracketing or max distance?

9712
Document panels and
results PAP (e.g., via
photographs with scale
etc.)

RETURN TO

TO 9686

9686

9718
Make final quantitative
determination of
distance bracket or max
distance (PAP)

9716
Provide guantitative
determination?

v

9721
Document final
determination

\/\

9720
Make final qualitative
determination of
distance bracket or max
distance (PAP)

9722
Output:
Results of chemical testing
Possible distance brackets or max
distance

Qualitative or quantitative statements
regarding distance brackets or max
distance, e.g., numeric measurements
VS. non-numeric (contact, intermediary,
distant) - See Statements

Uncertainty of measurement

Statements:
» Max distance: the distance was greater than contact, but
less than X distance
« Distance (Qualitative): The distance was contact,
intermediary, or distant
« Distance (Quantitative): The area around the hole in the
(describe area) of the ____initem___ was microscopically

GO TO 2500

Evidence Testing
Plan (On Prev Page)

examined and chemically processed for the presence of
gunshot residues and a pattern of residues was found.
Using the firearm in item ___ with the cartridges in item ____
(or) cartridges like those represented in item ____this pattern
of residues was reproduced at a distance of between
and .

This process map provides a visual description and attempts to represent all reasonable variations of casework currently performed by firearm examiners. NIST and AFTE do not necessarily support or endorse (as best practices) all of the different steps and paths depicted in this process map.
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