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SECTION 4 MANAGEMENT REQUIREMENTS

4.1 Organization

Personnel Qualifications, Authorities and Responsibilities

Firearm/ Tool Mark Examiner

Quialifications

The position requires a minimum of a Bachelor’s degree with science courses, from an
accredited college or university. In addition, completion of the Association of Firearm and Tool
Mark Examiners (AFTE) Training Program, the Arkansas State Crime Laboratory Firearm
Examiner Training Program or a comparable program from another forensic laboratory or
institution is required.

Authorities and Responsibilities
A Firearm/ Tool Mark Examiner is responsible for examining firearm and tool mark evidence
submitted by law enforcement agencies within the state of Arkansas, as well as federal agencies.

1. Notates information regarding evidence submitted.

2. Uses a comparison microscope to compare bullets and cartridge cases side-by-side against
those test fired in firearms submitted by various law enforcement agencies. This allows an
examiner to determine whether or not a bullet or cartridge case was fired in the firearm in
question.

3. Determines if a firearm is safe to shoot and functions properly.

4. Enters bullets and cartridge cases into the National Integrated Ballistics Information Network
(NIBIN).

5. Uses a comparison microscope to compare tool marks from the crime scene against test marks
made with the tool submitted by law enforcement agencies. This allows an examiner to
determine if the tool in question was used to make the markings at the crime scene.

6. Conducts range (distance) determination testing.

7. Restores serial numbers on firearms and other objects.

8. Writes a detailed report concerning scientific findings related to the firearm and tool mark
analysis.

9. Appears in state and federal courts to testify as an expert witness in the area of forensic
firearm and tool mark identification and offers opinions based upon scientific analysis in legal
criminal proceedings.

10. Provides technical assistance, information and instruction to law enforcement agencies in
firearm and tool mark techniques and procedures.

11. Performs related responsibilities as required or assigned.
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Chief Firearm/ Tool Mark Examiner

Quialifications

The position requires a minimum of a Bachelor’s degree with science courses, from an
accredited college or university and five years of professional experience as a Firearms Examiner in
a forensic laboratory. The Chief Firearm/ Tool Mark Examiner or designee will have the
appropriate technical training and technical experience in the discipline.

Authorities and Responsibilities

The Chief Firearm/ Tool Mark Examiner is under administrative direction and is responsible for
directing the activities of the Firearm/ Tool Mark Section. The Chief Firearm/ Tool Mark
Examiner has overall responsibility for the technical operations and the provisions of the
resources needed to ensure the required quality of laboratory operations. The Chief Firearm/
Tool Mark Examiner is also responsible for examining firearms and tool marks evidence
submitted by law enforcement agencies within the state of Arkansas, as well as by federal
agencies.

Duties of the Chief Firearm/Tool Mark Examiner include those of a Firearm/ Tool Mark
Examiner, as well as:

1. Supervises a small technical staff by interviewing applicants, making hire/ termination
recommendations, assigning and reviewing work, and training and evaluating the performance of
incumbents.

2. Ensures compliance with ASCLD/ LAB International requirements by implementing the
labwide policies and overseeing the section’s quality assurance program.

Firearm/ Tool Mark Technician

Quialifications

The position requires a minimum of a high school degree. In addition, completion of the
Arkansas State Crime Laboratory NIBIN training manual (FA-DOC-05) is required.

Authorities and Responsibilities
A Firearm/ Tool Mark Technician is responsible for examining evidence submitted for Operation
Shutdown by law enforcement agencies within the state of Arkansas, as well as federal agencies.

1. Notates information regarding evidence submitted.

2. Determines if a firearm is safe to shoot and functions properly.

3. Test fires firearms submitted for Operation Shutdown.

4. Enters bullets and cartridge cases into the National Integrated Ballistics Information Network
(NIBIN).

5. Completes notes related to the evidence that is examined.

6. Appears in state and federal courts to testify to the completed analysis in legal criminal
proceedings.

7. Performs related responsibilities as required or assigned.
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Firearm/ Tool Mark Section Laboratory Support Personnel

Quialifications

The position requirements will be determined by the Chief Firearm/ Tool Mark Examiner and
laboratory administration. Support Personnel may be required to complete the Firearm/ Tool Mark
Section Operation Shutdown Training Manual (FA-DOC-05).

Authorities and Responsibilities

The Laboratory Support Personnel is responsible for performing duties as designated and
assigned by the Chief Firearm/ Tool Mark Examiner.

Duties may include, but are not limited to:

1. Books in and evaluates evidence submitted to Operation Shutdown.

2. Determines if a firearm is safe to shoot and functioning properly.

3. Test fires firearms for entry into NIBIN.
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Firearm/ Tool Mark Section Organizational Chart

Chief Firearms Examiner
James Looney

" i N
Firearms Examiner
Jeremy Carmack
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' . N
Firearms Examiner (Training Officer)
Jenni Floyd
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. . N
Firearms Examiner (Safety Manager)
Steve Hargis
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Firearms Examiner (Quality Manger)
Rebecca Mullen

- J
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Firearms Examiner
Deborah Plant

(. /

. . N
Firearms Examiner
Kelsey Ellison

(. /

Each subordinate is accountable to only one supervisor per function.

The responsibilities of the Firearm/ Tool Mark section Quality Manager include:

1. Maintaining and updating the section’s manuals and documents.

2. Monitoring section practices to verify continuing compliance with policies and procedures.
3. Maintaining and evaluating the section’s instrument calibration and maintenance records and
periodically assessing the adequacy of report review activities.

4. Ensuring the validation of new technical procedures.

5. Working with the lab-wide Quality Manager to seek ways to improve the quality system.

The responsibilities of the Firearm/ Tool Mark section Health and Safety Manager include:
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1. Conducting monthly safety inspections and ensuring that proper practices and procedures are
being followed within the section.

2. Maintaining records of any safety incidents within the section.

3. Maintaining a current copy of the section’s MSDSs.

4. Working with the lab-wide Health and Safety Manager to seek ways to improve the safety
program.

The responsibilities of the Firearm/ Tool Mark section Training Officer include:

1. Overseeing the training of any Firearm/ Tool Mark trainees or new employees.

2. Ensuring the training of Firearm/ Tool Mark section employees in any new instrumentation or
procedures.

The examiner appointed by the Chief Firearm/ Tool Mark examiner or the examiner present in
the section with the highest seniority will serve as a deputy for key management personnel when
the Chief Firearm/ Tool Mark Examiner will be absent for three days or longer. All affected
personnel shall be notified.

All employees will be notified of their responsibilities and expectations concerning the objective
of the ASCL quality system and will be provided feedback on actual job performance through
annual performance evaluations.

The Chief Firearm/ Tool Mark examiner will have routine meetings with the section to convey
information to subordinates.

Document ID: FA-DOC-01 Revision Date: 08/03/2015
Approved By: Channell, Kermit, Moran, Cindy, Looney, Jim, Black, Ryan
Page 7 of 104



4.2 Management System

The purpose of the Firearm/ Tool Mark Quality Manual is to establish general guidelines for the
handling and examination of firearm and tool mark evidence, for the reporting of results and
response to court commitments related to this evidence as well as establishing a quality
assurance program for the discipline.

It is the objective of the Quality Assurance Program to:

1. Monitor, on a routine basis, the examinations and analyses of the Firearm/ Tool Mark
examiners by means of quality control standards and proficiency tests.

2. Verify that all section protocols and procedures are within established performance criteria,
that the quality and validity of the analytical data are maintained and that the raw data gathered
provides a sound foundation for reliable conclusions.

3. Ensure that problems are noted and that corrective action is taken and documented.

The Firearm/ Tool Mark Quality Manual is located in Qualtrax.

The Firearm/ Tool Mark Quality Manual will be reviewed annually by the Chief Firearm/ Tool
Mark examiner and the Firearm/ Tool Mark Quality Manager. This annual review will be
documented in Qualtrax.

Unforeseen circumstances may arise which require immediate deviations from the policies and
procedures of this manual. In such situations, the request for exceptions to policy will be
submitted in writing to the Chief Firearm/ Tool Mark examiner, or designee. The request must
include an adequate description of the circumstances requiring the action, a statement of the
proposed alternative policy and procedure, and the intended duration of the exception. The Chief
Firearm/ Tool Mark examiner will maintain documentation of the approved policy exception.

It is the mission of Firearm/ Tool Mark examiners to insure the quality, integrity, and accuracy of
the examination and analysis of firearm and tool mark evidence through the implementation of a
Quality Assurance Program and to:

1. Provide such services to law enforcement agencies, attorneys, and courts in criminal matters in
accordance with the policies of the laboratory.

2. Provide expert witnesses for criminal judicial proceedings in accordance with the policies of
the laboratory.

The Training Manual (FA-DOC-02) will be used for the training of Firearm/ Tool Mark
Examiners and is tailored to the needs of the ASCL Firearm/ Tool Mark Section. This document
is located in Qualtrax and will be reviewed annually.
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4.3 Document Control

All discipline specific documents (i.e. Firearm/ Tool Mark Section Quality Manual, Training
Manual and all worksheets, etc.) will be prepared by personnel with adequate expertise in the
subject and will be reviewed and approved by the Chief Firearm/ Tool Mark examiner. The
Firearm/ Tool Mark Quality Manual will be reviewed and approved by the Chief Firearm/ Tool
Mark examiner, lab-wide QA Manager, Scientific Operations Director and Executive Director.
All other discipline specific documents will be reviewed and approved by the Chief Firearm/
Tool Mark examiner and the lab-wide QA manager prior to issuing.

The preparer of the document is responsible for:

1. Preparing the document in the proper format.

2. Addressing or resolving comments from reviewers.

3. Tracking the changes of the document.

4. Submitting the document showing the changes and the ‘final” document for review and
approval.

The Chief Firearm/ Tool Mark examiner is responsible for:

1. Ensuring that Quality and Training Manual reviews are completed annually.

2. Reviewing and approving all discipline specific controlled documents.

3. Ensuring that the documents are scientifically suitable for issue.

4. Ensuring that the documents contain the required quality assurance elements (i.e., QC,
measurement of uncertainty, traceability).

Hardcopies of all internal documents can be printed but are considered unofficial. Official copies
will be maintained in Qualtrax.

Any external documents (i.e. reference material, computer software) will be available in the main
room of the Firearm/ Tool Mark section or on the S:drive.

Documents shall be available at all locations where operations essential to the effective
functioning of the laboratory are performed (i.e. lab scenes, etc.).

Employees will destroy outdated documents, in a secure manner, upon receiving updated
documents. It is the employee’s responsibility to verify that they are using the current revision of
any documents.

Revised documents are subject to the same review, approval, documentation and issuance
requirements of the original documents as stated above.
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4.4 Review of Requests, Tenders and Contracts

The customer should be contacted with any questions related to the agency’s request. Case-
related discussions with the customer will be documented on an Agency Contact Form (ASCL-
FORM-06), e-mail, or equivalent document.

Requests for non-routine work must be reviewed by the Chief Firearm/ Tool Mark examiner.
The Chief Firearm/ Tool Mark examiner must initial and date the ASCL Submission Form next
to the request.

The Medical Examiner Section is considered an internal customer. The Evidence Report
generated by the Justice Trax system will serve as the submission sheet for all evidence
submitted by the Medical Examiner’s office. The same process described above will be utilized
to review requests from the Medical Examiner. Unless specifically requested by the investigating
agency, clothing received from the Medical Examiner’s office will not be processed by the
Firearm/ Tool Mark Section for gunshot residue/range determination. A statement will be added
to the Firearm examiner’s report stating to the effect that: “The clothing was not examined at this
time. If further examination is deemed necessary at a later date, please re-submit to the Arkansas
State Crime Laboratory for examination”.

If the contract needs to be amended after work has begun, all affected ASCL personnel shall be
notified.
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4.5 Subcontracting of Test and Calibrations

See ASCL Quality Manual (ASCL-DOC-01).
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4.6 Purchasing Services and Supplies

When the material or service must meet certain specifications in order to correctly perform the
testing, these items and their specifications (i.e. manufacturer, type, grade or other technical data
relevant to the supply or service) will be documented in Qualtrax in the External Supply Request
workflow.

Supplies, reagents and consumable materials that affect the quality of tests are not used until it
has been visually verified by an examiner to ensure that they meet the needed specifications.
Inconsistencies will be reconciled before materials are utilized in casework

As chemicals and reagents are requested, the analysts are responsible for initialing and dating
containers with “Open Date”. Supplies, reagents and consumable materials shall be stored in
accordance with the manufacturer’s recommendations.
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4.7 Service to the Customer

See ASCL Quality Manual (ASCL-DOC-01).
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4.8 Complaints

See ASCL Quality Manual (ASCL-DOC-01).
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4.9 Control of Nonconforming Testing

Nonconforming tests and work are those situations in which the test results or conditions fail to
meet the requirements of the test method or when it is found that the laboratory is not in
compliance with accreditation standards or its own procedures (e.g. testing of standards and
controls, test precision and accuracy, proficiency tests, the care and handling of evidence,
instrument performance). All employees and supervisory personnel must be vigilant for any
indication of nonconforming tests and work.

For Level 1 and Level 2 non-conformities, the Chief Firearm/ Tool Mark examiner and lab-wide
QA Manager will be notified immediately for consultation and to evaluate the significance of the
nonconforming testing or work.

See ASCL Quality Manual (ASCL-DOC-01).
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4.10 Improvement

The laboratory shall strive to continually improve the effectiveness of the Quality Management
System. Opportunities for improvement are identified through various sources, including:

- Corrective and Preventive Action Requests

- Customer surveys

- Annual management reviews

- Internal and external audits

- Employee suggestions

- Annual review of policies and procedures
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4.11 Corrective Action

See ASCL Quality Manual (ASCL-DOC-01).
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4.12 Preventative Action

See ASCL Quality Manual (ASCL-DOC-01).
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4.13 Control of Records

Historical non-electronic case files for the Firearm/ Tool Mark section are stored in the
discipline, the file rooms located in the annex, or in off-site storage.

The Firearm/ Tool Mark section’s quality records, such as the Chemicals and Reagents Log, will
be stored in the discipline and accessible to employees in the discipline.

Observations, data and calculations shall be recorded at the time they are made and shall be
identifiable to the specific task.

Dates should be recorded throughout the records to indicate when the work was performed. The
date the case is started is recorded in the notes or on the case worksheet. Dates of analysis are
documented in the notes or on any supporting documentation (i.e. pictures, GRC data, etc.). The
ending date for work is considered the date recorded in Justice Trax as “Draft Completed”.

The unique identifier for the instruments/equipment used during analysis shall be recorded in the
case record.

Any corrections will be made by an initialed, single strikeout (so that what is stricken can still be
read) by the person making the change. Correction fluid or correction tape may not be used.

When the analyst/examiner has completed the request, they will set the milestone(s) in Justice
Trax to ‘Draft Complete.” Examination records for a request will be considered “stored” once
the request has been draft completed in Justice Trax. If a change to the examination record is
made after this milestone, the original record will remain inthe electronic case file and the
changed record stored with a different name (i.e. amended notes, etc.). There shall be
sufficient information documented on the Firearms Case Review Form (FA-FORM-01) to
determine what was changed

Examination records are any records generated by the analyst/examiner for a case file (e.g. notes,
worksheets, photographs, spectra, printouts, charts and other data). Examination records that are
essential for the evaluation and interpretation of the data must be stored in the appropriate folder
within the ‘Request’ folder in the LIMS case file. The unique Arkansas State Crime Laboratory
(ASCL) case number (YYYY-00000) (handwritten or electronically generated) and the analyst’s
handwritten initials or secure electronic equivalent of initials or signature must be on all
examination records in the case file.

All other records contained in the case file will be considered administrative records and will be
stored in the ‘Case Images’ folder in the LIMS case file. The unique Arkansas State Crime
Laboratory (ASCL) case number (YYYY-00000) (handwritten or electronically generated) must
be on all administrative records in the case file.

Records to support conclusions shall be such that in the absence of the analyst, another
competent reviewer could evaluate what was done and interpret the data.
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When examination records are prepared by an individual other than the issuing examiner, the
initials of that individual(s) shall be on the page(s) of examination records representing their
work. It should be clear from the case record who performed all stages of the
examination/analysis.

Verification is an independent examination of the evidence by another competent analyst to
confirm the primary analyst’s conclusions. Verifications shall be performed by another analyst
qualified in the same discipline/sub-discipline. Verifications must be documented in the case file.
If the confirming analyst draws the same conclusion as the primary analyst, documentation shall
be clear as to what was verified, who performed the verification and the date the verification was
performed. If the individual draws a different conclusion from the primary analyst, both analysts
shall attempt to come to a resolution. If a resolution cannot be achieved, the issue shall be brought to
the attention of the Chief Firearm/ Tool Mark examiner. The Chief Firearm/ Tool Mark examiner
shall consult with the involved parties and resolve the issue. In the case of an off-site
confirmation, the same requirement for documentation applies.

All identifications and eliminations of any firearm, tool mark or fracture match comparisons will
be verified by a second examiner and will be documented on the Firearms Verification Form
(FA-FORM-02). Any characters that are raised during serial number restoration will be verified
by a second examiner and will be documented on the Serial Number Restoration Worksheet (FA-
FORM-10). All conclusions reached during distance determination testing will be verified by a
second examiner and will be documented on the Firearms Verification Form (FA-FORM-02).

Evidence items, (e.g. expended cartridge cases, bullets), transferred to another examiner for
verification purposes shall be recorded on the Firearms Verification Form (FA-FORM-02)
indicating date and time of transfer to the verifying examiner then back to the original examiner.

Investigative information on a particular item may not be released until after a verification has
been completed.

Abbreviations found in the Firearm/ Tool mark section’s Abbreviations List, in the AFTE
Glossary and in firearm and ammunition manufacturer references may be used in examination
records. The Firearm/ Tool mark section’s Abbreviations list (FA-DOC-04) is located on
Qualtrax, the most recent addition of the AFTE Glossary is located on the S:drive and firearm
and ammunition manufacturer references are located in the main Firearm/ Tool mark section
examination room.
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4.14 Internal Audits

See ASCL Quality Manual (ASCL-DOC-01).
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4.15 Management Reviews

See ASCL Quality Manual (ASCL-DOC-01).
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SECTION 5 TECHNICAL REQUIREMENTS

5.1 General

The following rules shall be followed for reagents, chemicals and controls:

e Items with a manufacturer-specified expiration date may not be used after that date without
documentation to support continued reliability .

e For items without a manufacturer-specified expiration date, dates will be based on
experience, industry standard, or scientific consensus.

e Appropriate logs must be maintained within each discipline for reagents and standards used.

e Each analyst must ensure that the controls, reagents and/or chemicals used in their analysis
are of satisfactory quality.

e Controls, reagents, or chemicals which are determined not to be reliable must be removed
from use immediately.

The reliability testing for all reagents shall occur at the time it is made and will be documented in
the Firearm/ Tool Marks Section’s Chemical and Reagent Logbook. Reliability testing for
reagents used in Range Determination testing will also occur on the day of use and will be
documented in the case notes. If a reagent does not meet standards, it will not be used; a new
solution will be prepared, checked to determine if it is working properly and documented in the
Firearm/ Tool Marks Section’s Chemical and Reagent Logbook.

Note: Non-routine reagents prepared for one time use may be recorded with the above
items in the laboratory case notes and any excess reagent discarded after use.

- The use of positive controls will be used to ensure that reagents are working properly.

- Chemicals and solvents used in reagents should be of at least ACS reagent grade.

- Water used in reagent preparation should be reverse osmosis (RO).

- Stock solutions of general test reagents will be prepared, as needed, using good laboratory
practices. After being made, they will be checked as appropriate with the reference material
listed below in Table 1 and the date this is completed will be documented in the appropriate
Firearm/ Tool Marks Chemical and Reagent Log.
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Table 1:

Common Reagents and Appropriate Check Compounds for the Firearm/ Tool Mark Section

Reagent Reference Material
Modified Griess (Sensitized Blanks) Nitrites
Dithiooxamide Copper

Sodium Rhodizonate and Buffer Lead

Diphenylamine

Nitrates (gunpowder)

Fry’s Ferrous metal
Turner’s Ferrous metal
Chromic Acid Ferrous metal

Ferric Chloride

Nonferrous metal

Acidic Ferric Chloride

Nonferrous metal

Phosphoric/ Nitric Acid

Nonferrous metal
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5.2 Personnel

The Chief Firearm/ Tool Mark examiner shall ensure the competence of all who operate specific
equipment, perform tests, evaluate results and sign test reports. Training will be completed under
the supervision of the section’s training officer or another competent examiner.

An individual selected as a Firearm/ Tool Mark analyst trainee must be able to successfully
complete the Association of Firearm and Tool Mark Examiners (AFTE) Training Program, the
Arkansas State Crime Laboratory Firearm Examiner Training Program or a comparable program
from another forensic laboratory or institution. The training program will be a minimum of 18
months and the completion of any assigned readings, practical assignments, factory tours,
courtroom observation and supervised casework will be documented. If any amount of previous
training from a comparable program from another forensic laboratory or institution has been
completed and documentation of this training is available, the documentation will be reviewed
and the training period shorten as found to be appropriate. At the conclusion of training, the
Chief Firearm/ Tool Mark examiner will ensure that analyst trainees have successfully completed
a competency test prior to performing independent casework.

For analysts whose job responsibility includes report writing, a competency test shall include, at
a minimum:
= Examination of sufficient unknown samples to cover the anticipated spectrum of assigned
duties and evaluate the individual’s ability to perform proper testing methods;
= A written report to demonstrate the individual’s ability to properly convey results and/or
conclusions and the significance of those results/conclusions; and
= A written or oral examination to assess the individual’s knowledge of the discipline,
category of testing, or task being performed.
= Moot court to demonstrate the individuals’ ability to properly convey and present results
of evidence in court.

Moot Court may be waived for analysts receiving training in additional categories of testing
within the same discipline.

Current job descriptions for personnel involved with testing shall be maintained in their
Employee History Binder.

The Chief Firearm/ Tool Mark examiner shall authorize personnel to perform sampling, testing,
issuing of reports, and operating particular types of equipment after successful completion of
training. This competency documentation shall be dated and signed by the Section Chief and
maintained in the Employee’s History Binder.
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Analysts working in the Firearm/Tool Mark discipline shall possess a baccalaureate degree with
science courses.

The Firearm/ Tool Mark section maintains and provides access to literature resources such as
relevant books, journals and other literature dealing with the discipline. Analysts shall document
the literature reviewed, on a monthly basis, in the electronic Literature Review Log maintained
on the S:drive.
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5.3 Accommodation and Environmental Conditions

Access to all of the office areas, microscope examination rooms, tool room, ammunition room,
serial number/ GSR processing room, bullet recovery room, indoor firing range and NIBIN entry
room require a key or security fob for access.

A key box, containing cabinet keys and door keys, is located in the ammunition room of the
Firearm/ Tool Mark section. The key to the key box is kept by the Chief Firearm/ Tool Mark
examiner and a log is maintained within the section documenting when keys are added or
removed from the key box.

The Firearm Reference Collection is accessed by entry through evidence receiving where a log is
maintained regarding entry and exit.

The laboratory has a Health and Safety Manual (ASCL-DOC-08) that must be followed by all
employees and guests. Employees not following the safety guidelines as spelled out in the safety
manual will be subject to disciplinary action. Guests will be asked to leave or conform to the
safety regulations.
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5.4 Test Methods and Method Validation

Introduction

This section provides standard procedures for tests and examinations performed by the Firearm/
Tool Mark examiner. These procedures may involve hazardous materials, operations and
equipment. These procedures do not purport to address all of the safety problems associated with
their use. It is the responsibility of the user of these procedures to establish appropriate safety
and health practices and determine the applicability and normal limitations prior to use. Proper
caution must be exercised and the use of personal protective equipment must be considered (see
ASCL Health and Safety Manual (ASCL-DOC-08) for safety requirements). Personal protective
equipment includes, but is not limited to: lab coats, latex or nitrile gloves, safety glasses, and
hearing protection devices. Proper caution should include strict adherence to the ASCL Health
and Safety Manual.

The ASCL shall use test methods that meet the needs of the customer (refer to Section 4.7
Service to the Customer) and are appropriate for the tests undertaken. The most current version
of the method must be documented and readily available to the analyst for reference unless it is
not appropriate or possible to do so. See ASCL Quality Manual (ASCL-DOC-01) for
information on validation of methods.

Safety Considerations

Examinations performed in the Firearm/ Tool Mark Section are inherently dangerous. These
procedures may also involve hazardous materials, including evidence that may be contaminated
with a biohazard. These procedures do 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 to include strict adherence to the Biological Hygiene Plan in the ASCL Health

and Safety Manual (ASCL-DOC-08) must be exercised.

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

- If needed, consult the appropriate Material Safety Data Sheet (MSDS) for each chemical.

Examination Documentation

Examination documentation must adhere to the requirements described in the ASCL Quality
Manual (ASCL-DOC-1). Appropriate notes should be taken that would allow another examiner
to review and interpret the data and come to the same conclusions as well as to be to repeat
analysis in conditions as close to the original as possible. Notes should be documented on the
appropriate worksheet found either in Qualtrax or Justice Trax.

Trace Material Examination

Firearms, tools and other firearm and tool mark related evidence items recovered during an
investigation may contain trace material transferred from the crime scene. This trace material
may be in the form of blood, tissue, plaster, paint, hairs, fibers, glass, etc. The examiner should:
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- Examine the submitted evidence visually and microscopically for any trace material and
record in notes.
- Contact appropriate section to determine if further examination of trace material is necessary.
- If further examination of trace material is necessary have the appropriate section collect the
material. If the appropriate section has agreed for the firearms examiner to remove the trace
evidence:
* Remove material being careful not to damage the fired evidence.
= Place the removed trace material in a suitable container/packaging for submission to the
appropriate section for further examination.
- If the trace material is not going to be retained for further examination, proceed with the
following steps that are applicable.
= For evidence containing blood, tissue or other biohazards, soak the evidence for at least
one (1) minute in a 10% bleach solution.
= Remove loose material by rinsing the fired evidence with methanol or water.
= Remove plaster by rinsing the fired evidence with methanol or water.
= Remove paint by soaking the fired evidence in methanol or acetone. Use CAUTION with
plastics.
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Section 5.4.1: Physical Examination and Classification of Firearms

Introduction

This section describes the general guidelines for the examination and classification of firearms
received as evidence in the Firearm/ Tool Mark section. Firearms evidence in the laboratory
environment must be handled correctly and treated with respect. Occasionally, loaded firearms
are received in evidence for a particular examination. These, of course, need very special
handling. All firearms must be treated as though they are loaded. This rule cannot be over
stressed and must be followed at all times, whether it’s in the evidence receiving area, firearms
section, test firing area or in court. Safe firearm handling within the laboratory environment
corresponds with safe firearm handling in general. The only way to prevent accidents is to
practice safety at all times.

Preparation
- 10% Bleach Solution
Prepare the bleach solution by combining 10 milliliters of bleach to 90 milliliters of water.

Instrumentation
- Standard Trigger Weights

- Spring Gauge

- As appropriate for length measurements: Ruler (and/or) Tape Measurer (and/or) Non-
Marring dowel

- Balance/ Scale

- Stereo Microscope

- Mallet

Procedure or Analysis

A systematic approach should be used for the physical examination and classification of any
firearm. All observations and findings should be documented in the appropriate worksheet.
Test fires will be marked in such a way as to protect characteristics which may be used for
comparison microscopic examination (chamber marks) and in accordance with the labwide
Quality Manual.

Safe Firearm Handling
- The muzzle of the firearm must always be pointed in a safe direction.

- Prior to any examination, regardless of which section is receiving the firearm, a competent
individual must ascertain the loaded or unloaded condition of the firearm. This process must
be accomplished before the firearm is received by the laboratory.

- Test firing or any examination of the firearm that utilizes live ammunition, or a live
ammunition component, will only be performed in designated test firing areas.
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A firearm will not be placed in the evidence vault or returned to any agency in either a loaded
condition or prior to its loaded or unloaded condition being checked.

General, Visual and Physical Examination

The initial examination of any firearm will include the completion of the Firearm worksheet.
This worksheet will include a physical description, the manufacture data, if available, of the
firearm and will serve as a source to document the condition of the firearm as received and any
tests or comparisons performed. All observations and findings should be documented in the
firearms worksheet.

The firearms worksheet may also include determining the following when appropriate:
- If any trace material present

- Location and type of trace evidence
- Caliber/gauge

- Make/model

- Serial number

- Firing mechanics

- Type of action

- Safeties

- Operating condition

- Trigger pull

- Rifling characteristics
- Barrel length

- Overall length

Pre-Firing Safety Examination
It is the responsibility of the firearm examiner to ensure that all appropriate safety checks are
performed on a firearm or item of ammunition prior to test firing. The following is a list of
safety checks, which shall be considered during the initial visual examination. The examiner
must be mindful that individual case situations may require a more extensive evaluation process
than that which is listed here.
o Decide whether or not a firearm can be safely test fired from the normal hand held position:
e Is the chamber/bore clear?
e Are there any signs of cracks or weaknesses in major parts of the firearm; such as the
frame, slide or barrel?
e Does the firearm function, lock-up or dry fire as you would expect it to?
e Is the correct ammunition being utilized?
o Decide whether it is appropriate to utilize the evidence ammunition:
o Are there signs of reloading? If so, reconsider the need to test fire the evidence

ammunition.
e Are there splits in the cartridge case neck and/or other significant damage to the cartridge
case?
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e Is the ammunition of the correct caliber? This assessment of caliber cannot be based only
on the headstamp.

e Are there existing tool marks on pertinent surfaces of the ammunition?

e |s the ammunition needed for other tests; i.e., range determinations?

o Decide whether or not a Muzzle Loading firearm can be safely test fired from the normal

hand held position:

e Does the chamber/barrel appear sound?

e Do the percussion nipples have oversized flash holes?

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

e s this an "original” muzzleloader or a modern reproduction? "Originals” must always be
remote fired.

Interpretation of Results
If any of the above considerations cannot be answered with a clear "yes" or otherwise rectified
and test firing is necessary, that firearm must be remote fired.

Barrel and Overall Length Measurement of a Firearm

Barrel length is defined as the distance between the muzzle end of the barrel and the face of the
closed breechblock or bolt for firearms other than revolvers. For revolvers, it is the overall
length of the barrel including the threaded portion within the frame. Barrel length normally
should include compensators, flash hiders, etc., if permanently affixed. Overall length of a
firearm is defined as the dimension measured parallel to the axis of the bore from muzzle to a
line at right angles to the axis and tangent at the rearmost point of the butt plate or grip.
Removable barrel extensions, poly chokes, flash hiders, etc., are not part of the measured barrel
length or overall length. Care must be taken if any object is placed down the barrel to help
expedite the measurement. Only a non-marring item may be placed down the barrel.

Revolvers

Measure the distance from the breech end of the barrel to the muzzle, excluding the cylinder.
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.

Firearms Other Than Revolvers

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.

Overall Length
Measure the distance from the butt to the muzzle. Measurement shall be made parallel to the
bore.
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Interpretation of Results

- When a firearm is received with its barrel cut-off or length shortened in any manner, it will be
measured and recorded on the firearm’s worksheet. If the barrel is shorter than the legal length
(16 inches for a rifle and 18 inches for a shotgun) the barrel length will be documented on the
report.

- When a long gun is received with its barrel and/or stock cut-off or overall length shortened in
any manner, the overall length will be measured and recorded on the firearm’s worksheet. If the
overall length of the firearm is shorter than the legal length (less than 26 inches for rifles and
shotguns) the overall length will be documented on the report.

- If the barrel or stock of a firearm has not been altered in any way it is the examiner’s discretion
whether or not to record the barrel or overall lengths.

- Measurements will be recorded in inches. The ruler used will be documented in the notes.

Uncertainty of Measurement
The uncertainty of measurement for the Firearm/ Tool Mark section will be reported when a
length is reported.

Measurement of uncertainty has been studied for length measurements. The estimation of
uncertainty will be calculated for both barrel length measurements and overall length
measurements.

An uncertainty budget was created using all appropriate measurement data and will be
maintained on Firearm/ Tool Mark Uncertainty Budget Form (FA-FORM-63).

The estimation of uncertainty will be recalculated when significant changes in the budget occur
(i.e. increase or decrease in number of examiners, new standard ruler).

Traceability is established for this measurement through the performance verification of the ruler
used to the make the measure. The performance verification is completed using a NIST certified
standard ruler with a calibration certificate.

Equipment used in this method includes:
- Multiple steel rulers with 1/16 inch scale markings of the same type
- Wooden dowel when applicable.

o Calculating the Estimation of Uncertainty
The following uncertainty components were considered:

- Temperature - Standard ruler uncertainty
- Measuring ruler uncertainty - Length scale readability
- Multiple analysts - Training and experience level of analyst

- Technique used

The effect of temperature on the stainless steel rulers was evaluated and determined to have an
insignificant effect as an uncertainty component and will not be included in the calculations.
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The following is a list of the uncertainty components that will be included in the uncertainty
calculations and how they were evaluated:

Uncertainty Component Method of Evaluation

Temperature

Standard ruler uncertainty Type B

Measuring ruler uncertainty Type B

Length scale readability Type B

Multiple analysts Type A (covered in reproducibility data)
Training and experience level of analyst Type A (covered in reproducibility data)
Technigue used Type A (covered in reproducibility data)

e Type A uncertainty is determined through the documentation of repeatable data.

= Data for the calculation of the Type A uncertainty will be attained with each
examiner measuring the barrel length and overall length of a rifle or shotgun from
the Firearm Reference Collection.

= The amount of data collected should be greater than 30 measurements. It is
recommended that three measurements per day are taken for a total of five days by
each examiner in the section.

= The ruler used by the examiner in case work will be used by that examiner for these
measurements.

= Data will be collected for overall length measurement and for barrel length
measurements both using a dowel inside the barrel and by measuring the exterior of
the barrel. Measurements will be available on the S:drive.

= The mean and standard deviation of the data will be calculated.

= Reproducibility data will be expressed in inches and converted to a decimal. The
data is considered to have a normal distribution and the standard deviation of the
data will be divided by 1.

e Type B uncertainties arise from characteristic biases present in the measuring system that
cannot be completely eliminated. The standard uncertainties for Type B uncertainties
will be evaluated as follows:
= The certificate of calibration for the standard ruler and the measuring rulers will be

reviewed. It can be assumed that a normal distribution with a coverage factor of 2

and a coverage probability of approximately 95% was used.

- The reported uncertainty on the certificate will be divided by 2 to determine the
standard uncertainty.

= Length scale readability is the smallest increment that can be detected by the ruler

being used for the measurement. The uncertainty budget will have an entry at the

“zero” and the 36 inch mark using the appropriate length scale readability.

- The length scale readability will be expressed in inches, evaluated as a rectangular
distribution and divided by V3 to determine its standard uncertainty.

e The Combined Uncertainty (Ucombined) IS determined using the formula:

Ucombined = \/(Uzprocess + Uzreadabilty + Uzreadabilty + Uzcalibration), (U = Type A and Type B
uncertainties)

e The Expanded Uncertainty (Ueypanded ) IS determined using the formula:

Uexpanded = Ucombined X K (K = coverage factor)
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= For a large amount of data (n>30)
- 95.45% confidence, k = 2
- 99.73% confidence, k =3
e After calculation, the Expanded Uncertainty will be evaluated to determine if it is
acceptable. If it is found not to be acceptable, possible changes or improvements to areas
of the method should be considered. If any changes are made, the estimation of
uncertainty should be re-evaluated.
e The calculated Expanded Uncertainty will be used in the estimated uncertainty of
measurement.

o Reporting the Estimated Uncertainty
e The estimation of uncertainty for the Firearm/ Tool Mark section will be reported when a
length is reported and will be expressed as an expanded uncertainty and include the
coverage factor.
e All lengths will be reported in 1/16™ of an inch. The units of the measurement result and
the estimated uncertainty must be the same. All lengths will also be reported at the
99.73% coverage probability.

Reporting Example:
The overall length of the 01-AA shotgun was found to be 25 1/16 inches +/- 5/16 of an inch at a
coverage probability of 99.73%.

The barrel length of the 02-AA rifle was found to be 15 1/16 inches +/- 4/16 of an inch at a
coverage probability of 99.73%.

Malfunctioning Firearm/ Operability Testing

A firearms examiner may be called upon to examine a firearm to determine if the firearm will
malfunction. Many of these cases will deal with the question: "Will the firearm fire without
pulling the trigger?" In these instances it should be the goal of the examiner to acquire a detailed
account of the incident by thoroughly examining and testing the firearm. The examiner should
attempt to conduct his/her examinations in a manner so as not to alter the firearm. Damage
caused by the examiner may prevent the examiner from determining the cause of the reported
malfunction. However, there may be occasions when damage may occur. Any change to the
firearm must be specifically documented in the examiner’s notes.

Malfunctioning Firearm/ Operability Testing should include the following, when appropriate,

and be documented in the examiners notes and the results included on the report:

e Visual and physical examination of the firearm. Any observations should be noted, including
the functionality of the safeties.

e If possible and safe, test firing of the firearm and any malfunctions should be noted.

e Trigger Pull Examination

e Impact Test

e Push Off Test
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Visual and Physical Examination of Firearm
No one procedure can sufficiently outline the steps necessary to examine all firearms for any
malfunction. However, the following list of examinations should serve as a guideline for the
examiner.

o Physical Check (Condition of Firearm as Received):

Cocked/uncocked

Safety position

Loaded/unloaded

Cartridge position

Stuck cartridges/discharged cartridge cases
Presence and/or location of flares

o Visual Abnormalities:

Barrel (loose, etc.)

Receiver (condition)

Slide (condition)

Parts broken or missing especially:
* The firing pin

= The ejector or

» The extractor

Screws (loose or missing)
Alterations or adaptations

Sights

o Action (External):

Relationships of the action parts

Correct assembly

The proper locking of the action on closing
Cylinder rotation (securely locks)

Hand relationship to the ratchet (worn)

Trigger pull (single action, double action) and striking of hammer.

o Action (Internal):

Hammer notch(s)

= Worn

=  Burrs

= Dirt, etc.
Sear

= Worn

= Broken

= Burrs, etc.
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o Safeties (relationships and general parts relationship)
= Broken
= Altered, etc.
= Signs of any tampering or faulty assembly.
o Safeties:
e (Drop hammer several times to check the following safeties.)
o Yi, %, Full Cock, Seating check (any false seating positions, pull off/push off, etc.)
e Grip, magazine, disconnector: function
e Thumb/Finger — note positions when firearm will fire
e Rebound hammer or inertia firing pin
e Position of the slide or bolt in order to fire
e Condition of safeties
o Action Check:
e Check feeding

= Magazine

= Carrier or lifter

= Feed ramp

= Magazine lips, etc.
e Slamfire

= Extractor and/or ejector markings on evidence cartridges/discharged cartridge cases
= Unusual marks exhibited on the cartridges/discharged cartridge cases.
= Check for any inherent “quirks” known about the particular firearm based on
literature or case data
o Test Fire Firearm (also see 5.4.1 “Test Firing and Recovery of Test Fires” section):

e Note any operational problems

e Ammunition involved (proper cartridge, type, reloads, etc.)

e Check consistency of the impression on test and evidence

Trigger Pull Examination

Trigger pull is defined as the amount of force, which must be applied to the trigger of a firearm
to cause the sear to release. This examination can provide vital information regarding the
mechanical operating condition of the firearm. The trigger pull of a firearm can be obtained
utilizing standard trigger weights, which make contact with the trigger at a point where the
trigger finger would normally rest.

The trigger pull examination normally is conducted after the firearm has been successfully test
fired. There is a remote possibility that the firearm may be damaged during this examination.
o Standard Trigger Weights
e Single Action Trigger Pull:
= Ensure that the firearm is unloaded.
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Cock the firearm.

Hold the firearm with the muzzle vertical.

Rest the trigger hook of the standard trigger weight hanger on the trigger where the
average finger would normally rest, making sure it is not touching any other part of
the firearm, with the weights hanging parallel to the bore of the firearm.

Add the weights until the sear releases.

Check two or three times, resetting the sear connection after each attempt. Record the
heaviest weight at which the sear will hold and not release. Record the lightest
weight necessary to cause consistent sear release. This will be the trigger pull range.
Note any revolver cylinder chamber that alters the trigger pull

It should be noted that measuring the trigger pull of a rimfire firearm should not be
performed on an empty chamber. A “dummy” cartridge should be used. The
examiner must also take into consideration the potential for damage of a centerfire
firearm and may wish to use a “dummy” cartridge in this instance as well.

e Double Action Trigger Pull:

Ensure that the firearm is unloaded.

Hold the firearm with the muzzle vertical.

Rest the trigger hook of the standard trigger weight hanger on the trigger where the
average finger would normally rest, making sure it is not touching any other part of
the firearm, with the weights hanging parallel to the bore of the firearm.

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

Check two or three times, resetting the sear connection after each attempt. Record
the heaviest weight at which the sear will hold and not release. Record the lightest
weight necessary to cause consistent sear release. This will be the trigger pull range.
Note any revolver cylinder chamber that alters the trigger pull.

It should be noted that measuring the trigger pull of a rimfire firearm should not be
performed on an empty chamber. A “dummy” cartridge should be used. The
examiner must also take into consideration the potential for damage of a centerfire
firearm and may wish to use a “dummy” cartridge in this instance as well.

o Spring Gauge
e Single Action Trigger Pull:

Ensure that the firearm is unloaded.

Cock the firearm.

Hold the firearm with the muzzle parallel to the spring gauge.

Ensure the Spring Gauge indicator is “zeroed”.

Rest the trigger hook of the Spring Gauge on the trigger where the average finger
would normally rest. Make sure it is not touching any other part of the firearm and
the Spring Gauge is parallel to the bore of the firearm.
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= Apply pressure to the Spring Gauge, until the sear releases.

= Check two or three times, resetting the sear connection after each attempt.

= Record the lightest weight(s) necessary for sear release.

= Note any revolver cylinder chamber that alters the trigger pull.

= |t should be noted that measuring the trigger pull of a rimfire firearm should not be
performed on an empty chamber. A “dummy” cartridge should be used. The
examiner must also take into consideration the potential for damage of a centerfire
firearm and may wish to use a “dummy” cartridge in this instance as well.

e Double Action Trigger Pull:

= Ensure that the firearm is unloaded.

= Hold the firearm with the muzzle parallel to the spring gauge.

= Ensure the Spring Gauge indicator is “zeroed”.

= Rest the trigger hook of the Spring Gauge on the trigger where the average finger
would normally rest. Make sure it is not touching any other part of the firearm and
the Spring Gauge is parallel to the bore of the firearm.

= Apply pressure to the Spring Gauge, until the sear releases.

= Check two or three times, resetting the sear connection after each attempt.

= Record the lightest weight(s) necessary for sear release.

= Note any revolver cylinder chamber that alters the trigger pull.

= |t should be noted that measuring the trigger pull of a rimfire firearm should not be
performed on an empty chamber. A “dummy” cartridge should be used. The
examiner must also take into consideration the potential for damage of a centerfire
firearm and may wish to use a “dummy” cartridge in this instance as well.

Interpretation of Results

The results acquired are only an approximation and a different technique may lead to a different
trigger pull weight. The trigger pull is normally recorded to the nearest ¥ pound weight
increment.

Impact Test

A mallet is used to strike the firearm in various locations (ex: frame, slide, back strap area) while
in a cocked position in an attempt to determine if impact will cause the firearm to discharge. The
impact test is normally conducted after the firearm has been successfully test fired. The cocked
external hammer should not be directly struck. There is a remote possibility that the firearm may
be damaged during this examination.

Interpretation of Results
Whether or not the firearm could be discharged by striking various surfaces of the firearm should
be documented.

Push-Off Test
This test is to be performed on single action firearms. Hand pressure is applied to the hammer or
hammer area of a cocked firearm in order to determine if the hammer will fall. The push-off test
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is normally conducted after the firearm has been successfully test fired. There is a remote
possibility that the firearm may be damaged during this examination.

Interpretation of Results
Whether or not the hammer of the firearm could be made to fall by pushing on the hammer area
should be documented.

Rusty Firearm Examination

Rusty firearms or those found in water, etc. may be submitted for examination. Immediate
attention must be given to these firearms to prevent further damage to the firearm. The examiner
should instruct the agency that recovers the firearm to submit the firearm in a container of the
fluid in which the firearm was recovered. If this is not practical, the agency can be instructed to
immediately and thoroughly spray the firearm with a water-displacing product such as WD-40®
or other similar product to prevent further deterioration. It should be noted that the firearm
might be too rusted to be functional. Any firearm that cannot be unloaded must be examined in
an area designated for firing firearms (preferably a range).

An examiner must take all necessary steps to ensure that the firearm is unloaded. If it cannot be
readily verified to be unloaded it must be examined in an area designated for the firing of
firearms. Determining whether or not a firearm is unloaded may necessitate a complete
disassembly or in some cases, destruction (i.e., cutting)

- The examiner must determine to what extent restoring the firearm is necessary (i.e., for test

firing, for recovering manufacturer information, serial number, etc.).

- Soak the firearm in penetrating oil, de-rusting solvents or similar material.

- Periodically check the firearm until the firearm functions, or the desired information is
recovered. Clean the firearm with gun cleaning solvent, cleaning patches and cloth. Care
must be taken if any object is placed down the barrel. Only a non-marring item should be
placed down the barrel.

- Record findings on observations on the firearms worksheet.

Sound Suppressor Examination

A silencer or sound suppressor is any device attached to the barrel of a firearm designed to
reduce the noise of discharge. Silencers can be commercially produced or homemade. They are
typically tubular metal devices, but may vary in shape or form.

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

device.

- Examiner will document and record his/her findings.

- After an initial examination, a report can be issued that the device is, or is characteristic of, a
silencer or sound suppression device.
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- Testing of a firearm and firearm/silencer combination must be conducted in an appropriate
setting, usually a range.

In many instances the noticeable reduction in sound between the firing of the firearm with the
device attached versus the firing of the firearm without the device is sufficient to determine that
the device is a sound suppressor.

Test Firing and Recovery of Test Fires

In order to perform a microscopic comparison of a submitted firearm, a minimum of two (2) test
shots should be fired and recovered. Recovery methods include the water tank and the cotton
waste recovery box. The type of firearm and ammunition tested will usually dictate the type of
recovery method used. The water recovery tank and the cotton waste recovery box are usually
used to recover bullets from handguns, rifles and slugs fired from shotguns. The indoor firing
range is usually used to test fire firearms when the recovery of the fired projectile(s) is not
necessary. One should be aware of the maximum velocity of the projectile that can be fired into
a particular water tank, as well as the proper water depth needed for firing. One should be
aware of the maximum velocity of the projectile that can be fired into a particular cotton waste
recovery box.

e Test fired bullet and cartridge case samples are to be treated as reference material only. If a
test fired bullet/cartridge case is used for comparison purposes at a later date, it will be
documented on the examiner’s report as being a reference bullet/cartridge case previously
test fired in the firearm and retained at the Arkansas State Crime Laboratory.

o Test fire reference collections will be maintained in a secure area accessible by Firearms
Section personnel. Archived material will be stored in a secure area in the ASCL Annex.

e A test fire information card will be filled out to include the ASCL case #, item # and
identifying information (if available) for the test firearm. The test fire information card will
be stored with the test fired bullets and cartridge cases.

e The examiner should consider marking the bullet and cartridge case of each test shot with
the:

o Full or abbreviated laboratory case number and
o Full or abbreviated item number and/or
o Examiner’s initials

e |If the examiner does not, or is unable to, mark the test fired bullet/cartridge case with the
above information, then the package containing the test fires and information card will be
sealed and initialed.

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

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

e The examiner should consider the number of cartridges being loaded into the firearm during
the initial testing of the firearm.

e Discharged bullets and ejected discharged cartridge cases must be retrieved before the next
firearm can be fired into the water tank.

o Water Tank Recovery

e Ensure that the water level is appropriate.

e Ensure that all lids or doors of the water recovery tank are closed and properly secured.

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

e Recover the bullets using the vacuum tube.

o Cotton Waste Recovery Box

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

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

- Ensure that all lids or doors of the box are closed and properly secured.

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

e Bullets should be recovered by searching through cotton, using partitions as guides.

o Indoor Firing Range

e |f the firearm is capable of firing both single and double action modes, a minimum of one
(1) shot per mode should be obtained.

e The examiner should check the range to make sure no materials are left behind.

o Remote Firing

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

e Place firearm in device. It is recommended that the examiner first dry-fire the firearm in
the remote firing device before using live ammunition.

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

e Obtain fired tests.

Downloading
Due to the limitations of a firearms identification section's bullet recovery devices, it may be

necessary to reduce or change the powder load of the cartridge in order to obtain a velocity
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suitable for safely collecting test standards for comparison purposes. Even with a reduced load,
it may be necessary to fire the firearm remotely.
- Pull the bullet of the cartridge using an inertia bullet puller or a reloading press.

- Remove existing powder.

- Weigh the pulled bullet.

- Consult a reloading manual, such as Lyman, and obtain the powder charge for the weight of
the pulled bullet and the new velocity needed.

- Weigh out the appropriate powder charge and place in existing cartridge case.

- Loosely pack a small piece of tissue or other similar material into the case to fill the gap
between the bullet and powder.

- Seat the bullet back into the cartridge case using a rubber mallet or a reloading press.

- If appropriate powder is not available, a reduced load using 50% of the original powder can
be used. It should be noted that great care must be taken when performing this type of
downloading. 50% downloading CANNOT be used with slow burning powders. 50%
downloading CANNOT be used with many non-canister powders.

- When utilizing downloaded ammunition it is imperative that the examiner checks the barrel
for obstructions between each firing. The bullet, cartridge case, or shotshell of each test shot
should be marked appropriately.

Primed Cartridge Case/Shotshell

During the course of examining a firearm, it may be determined that it would be unsafe for the

examiner to fire the firearm as designed. If it is not necessary to obtain test standards for

comparison purposes, the firing condition of the firearm can be tested using a primed empty

cartridge case or shotshell.

Obtain a primed empty cartridge case in the desired caliber or pull the bullet of a live cartridge

using an inertia bullet puller or reloading press, retaining only the primed cartridge case. For

shotguns, obtain a primed empty shotshell in the desired gauge or cut open a live shotshell

removing all components, retaining only the primed shotshell. Commercial firing pin testing

devices are available for shotguns and may be used.

- Proper hearing and eye protection must be worn.

- Ensure that the exhaust fans or system is turned on.

- Ensure all warning systems are activated.

- Load the primed empty cartridge case, primed empty shotshell or commercial firing pin
testing device into the chamber of the firearm and test fire in front of the bullet trap.

- When utilizing a primed empty it is imperative that the examiner check the barrel for
obstructions between each firing.

- Repeat if the firearm has more than one action.

- Obtain all tests.

Operation Shutdown
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A subsection of the Firearms/ Tool Mark section at the Arkansas State Crime Laboratory,
Operation Shutdown utilizes the technology provided by the Bureau of Alcohol, Tobacco,
Firearms and Explosives (ATF) through its National Integrated Ballistics Information Network
(NIBIN) to record images of bullets and cartridge cases. By Arkansas Statute 12-12-324, all
firearms used in the commission of a crime must be submitted to the Arkansas State Crime
Laboratory. Some firearms do not need immediate comparison work, and are submitted for test
firing, with the test bullets and test cartridge cases examined for suitability for NIBIN entry.
Evidence bullets and cartridge cases, not needing immediate comparison work, are also
submitted and examined for suitability for NIBIN entry. The appropriate worksheet will be
completed and a NIBIN Firearm Evaluation Form will be completed and will be available on
iResults.
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Section 5.4.2: Physical Examination and Classification of Fired Projectiles

Introduction

This section describes the general guidelines for the examination and classification of fired
bullets, slugs and shotshell pellets. The evidence will be marked in such a way as to protect
characteristics which may be used for comparison microscopic examination (chamber marks)
and in accordance with the labwide Quality Manual.

Instrumentation
- Comparison Microscope

- Stereo Microscope

- Caliper

- Scale/Balance

- Measuring Projection Scope
- Micrometer

Preparation
- 10% Bleach Solution
Prepare the bleach solution by combining 10 milliliters of bleach to 90 milliliters of water.

Procedure or Analysis

A systematic approach should be used for the physical examination and classification of fired
projectile evidence. All observations and findings should be documented in the appropriate
worksheet.

Fired Bullet and Slug Evidence

General, Physical and Visual Examination

The initial examination of any fired bullet/slug evidence will include the completion of a Bullet
or Shotshell Component worksheet. These worksheets will include the physical description of
the fired evidence and will serve as a source to document the condition of the evidence as
received and any tests or comparisons performed.

All observations and findings should be documented in the appropriate worksheet and may also
include determining the following when appropriate:
- If any trace material is present

- The caliber

- The bullet/slug weight should be measured in grains
- The number of lands and grooves on a fired bullet

- The direction of twist

- The measured width of the land impressions
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- The measured width of the groove impressions
- The composition of the bullet/slug
- The bullet style
- The possible manufacturer/marketer of the bullet/slug/projectile
- Addescription of the base of the bullet
- The type and position of cannelures
- Any extraneous markings to include:
= Skid marks
= Shave marks
= Flared base
= Other marks
- The presence of gunpowder and/or powder imprints adhering to the base
- The condition of the fired evidence as received
- The suitability of the fired evidence for comparison purposes

Caliber Determination

Caliber, or the base diameter, is one of the class characteristics of a fired bullet. The
determination of caliber will aid the examiner during the identification or elimination of a
suspect firearm. If no firearm is submitted, the bullet's caliber may be used in determining the
general rifling characteristics of the firearm involved.

The following may be utilized to determine the caliber of any fired bullet. The condition of the
bullet will determine which steps can be used.

- Measure the base diameter of the evidence bullet using a measuring device and compare this

measurement with known measurements published in reference literature.
- Compare the base diameter of the evidence bullet directly with known fired test standards.

- Determine the number and the widths of the land and groove impressions (see section 5.4.2.
Measuring Land Impression and Groove Impression Widths) and compare to Table 6 in
Section 4 of the AFTE Glossary, 5th Edition to find the corresponding diameter.

- Physical characteristics of the evidence bullet, such as weight, bullet shape, composition,
nose configuration, and number and placement of cannelures, may aid in caliber
determination.

Interpretation of Results

Caliber is written as a numerical term and will be depicted with the decimal point when
applicable. If the base is mutilated, the examiner may only be able to determine that the
evidence is consistent with a range of calibers or that the caliber cannot be determined.

Measuring Land Impression and Groove Impression Widths

Another class characteristics used in the discipline of firearms identification is the width of the
land impressions and groove impressions. These measurements aid the examiner during the
identification or elimination of a suspect firearm. If no firearm is submitted, these measurements
will be used in determining the General Rifling Characteristics of the firearm involved. The
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comparison microscopes have specific software for measurements. The air gap method utilizes a
comparison microscope and a micrometer.

In measuring a fired bullet to determine the width of the land impression or the groove
impression, it is paramount that the points used for beginning and ending a measurement comply
with the discipline-wide practice. This practice utilizes the anchor points shown below in Figure
1.

SPOOVE Land
" Impression s Impression .

Figure 1: Anchor points of Land and Groove Impressions

o Comparison Microscope using Software

e The fired bullet in question is mounted using the microscope bullet holder.

e The operating instructions for the microscope being used to measure land and groove
impression widths should be followed.

e Measure the distance between both anchor points of a land impression using the
comparison microscope’s software and record the measurement to the nearest hundredth
or thousandth of an inch.

e Repeat the above utilizing the groove impression.

o Air Gap Method

e The fired bullet in question is mounted on one stage of the comparison microscope. The
micrometer is mounted on the other stage.

- Both stages must be using the same magnification level (objective setting) and be in
focus.

¢ Align the image of the measurement gap (opening) of the micrometer with the image of
the appropriate land impression being measured and record the measurement to the
nearest hundredth or thousandth of an inch.

e Repeat the above utilizing the groove impression.

o Stereo Microscope with a caliper

e The fired bullet in question is either held or mounted on a steady surface beneath the

stereo microscope.
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e Measure the distance between both anchor points of a land impression using calipers and
record the measurement to the nearest hundredth or thousandth of an inch.

e Repeat the above utilizing the groove impression.
Interpretation of Results
It may be necessary to measure several of the suitable land and groove impressions in order to
obtain a reliable measurement. At a minimum, one land impression measurement and one groove
impression measurement, recorded to the nearest hundredth or thousandth of an inch, should be
recorded in the notes for each bullet. For multiple bullets previously identified as having been
fired from the same firearm, the land and groove impression widths of only one bullet need to be
measured.

GRC Utilization

The FBI's General Rifling Characteristics (GRC) File utilizes caliber and rifling characteristics
of the evidence bullet in an attempt to generate a list of possible firearms that could have fired
the evidence bullet. This can be used when no firearm has been submitted for comparison to the
evidence bullet(s). The GRC specifications can be accessed using various software utilities or a
printed reference file.

Interpretation of Results

The GRC File is an investigative aid and should not be construed as an all-inclusive list of
firearms available with those particular rifling characteristics. Information obtained from the
GRC File will be included in the report as found appropriate.

Shotshell Pellets

General, Physical and Visual Examination

The initial examination of any shotshell pellet evidence will include the completion of a
Shotshell Component worksheet. This worksheet will include the physical description of the
fired evidence and will serve as a source to document the condition of the evidence as received
and any tests or comparisons performed.

All observations and findings should be documented in the appropriate worksheet and may also
include determining the following when appropriate:

- Determine the total number of pellets received.

- Determine the composition of the pellets.
- The condition in which the pellets were received.
- The weight and diameter of the pellets.

Shot Size Determination

By examining recovered shotshell pellets, the examiner may be able to determine the actual shot
size. The determined size can then be compared to the shot size loaded in submitted live
shotshells or to the size that the submitted discharged shotshell was marked to have contained.
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The examiner may use one or all of the below techniques to determine shot size:
o Visual/Microscopic Comparison

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

e Compare laboratory standards of known shot sizes side by side with the evidence pellets
until a known shot size is determined. A stereo microscope may aid in this
determination.

e Record findings on worksheet.

o Comparison by Weight

e Determine the number of pellets suitable for weighing. Make note if pellet sizes all
appear similar. If several sizes present, determine each specific size.

e Weigh the pellets in grains.

e Divide weight of pellets by total number weighed if multiple pellets are weighted
together.

e Consult known pellet weights in Table 5 of Section 4 of the AFTE Glossary, 5th Edition
and determine shot size, which corresponds to evidence shot.

e The weight of the evidence pellets can also be directly compared to weight of standards
using the same number of pellets until a similar known weight is obtained.

o Measuring Pellet Size

e Determine the number of pellets suitable for comparison purposes. Make note if pellet
sizes all appear similar. If several sizes present, determine each specific size.

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

e Consult known pellet sizes in Table 5 of Section 4 of the AFTE Glossary (5th Edition)
and determine shot size, which corresponds to evidence shot.

Interpretation of Results

It may be possible to determine the shot size and composition of the pellets. Record results on
worksheet. If the pellets are mutilated, the examiner may only be able to determine that the
evidence is consistent with a range of shot sizes or that the shot size cannot be determined.
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Section 5.4.3: Physical Examination and Classification of Fired Cartridge
Cases and Loaded Cartridges

Introduction

This section covers the general guidelines for examination and classification of fired cartridge
case and loaded cartridge evidence. The evidence will be marked in such a way as to protect
characteristics which may be used for comparison microscopic examination (chamber marks)
and in accordance with the labwide Quality Manual.

Instrumentation
- Comparison Microscope

- Stereo Microscope

Preparation
- 10% Bleach Solution
Prepare the bleach solution by combining 10 milliliters of bleach to 90 milliliters of water.

Procedure or Analysis

A systematic approach should be used for the physical examination and classification of fired
cartridge case and loaded cartridge evidence. All observations and findings should be
documented in the appropriate worksheet.

Fired Cartridge Cases

The initial examination of any expended cartridge case evidence will include the completion of
an Expended Cartridge Case worksheet. These worksheets will include the physical description
of the fired evidence and will serve as a source to document the condition of the evidence as
received and any tests or comparisons performed

General, Physical and Visual Examination
The following should be considered:
- If any trace material present

- Caliber
- The possible manufacturer/marketer of the item
- Ignition System
= Centerfire
= Rimfire
= Other
- Shape of cartridge case
- Description of cartridge case and primer
- Description of head stamp

Document ID: FA-DOC-01 Revision Date: 08/03/2015
Approved By: Channell, Kermit, Moran, Cindy, Looney, Jim, Black, Ryan
Page 51 of 104



- Description of firing pin impression
- Description of other markings, to include:

= Breech face markings

= EXxtractor

= Ejector

» Resizing marks

= Chamber marks

= Anvil marks

= Magazine marks

= Ejection port markings

= Other marks

Interpretation of Results
Markings on the fired cartridge case should be examined and, as appropriate, compared to tests
from a firearm or with other cartridge cases.

Loaded Cartridges

The initial examination of any loaded cartridge evidence will include the completion of an
Ammunition worksheet. These worksheets will include the physical description of the evidence
and will serve as a source to document the condition of the evidence as received and any tests or
comparisons performed.

General, Physical and Visual Examination
The following should be considered:
- If any trace material present

- Caliber
- The possible manufacturer/marketer of the item
- Ignition System
= Centerfire
= Rimfire
= Other
- Description of head stamp
- Shape of cartridge case
- Description of the loaded bullet
- Description of any other markings present, which may include loading marks and firing pin
impressions.

Interpretation of Results

Any markings on the loaded cartridges should be examined and, as appropriate, compared to
tests from a firearm or with another cartridge or cartridge case. Possible use of loaded cartridges
for test firing purposes should also be considered and any such use will be documented in the
notes. The use of any loaded cartridges for test firing purposes will also be included in the report
and it will be indicated that these items were retained at the lab.
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Section 5.4.4: Physical Examination and Classification of Fired Shotshell,
Wadding and Loaded Shotshell Evidence

Introduction

This section covers the general guidelines for examination and classification of fired shotshell,
wadding and loaded shotshell evidence. The evidence will be marked in such a way as to protect
characteristics which may be used for comparison microscopic examination (chamber marks)
and in accordance with the labwide Quality Manual.

Instrumentation

- Comparison Microscope
- Stereo Microscope

- Digital Calipers

Preparation
- 10% Bleach Solution
Prepare the bleach solution by combining 10 milliliters of bleach to 90 milliliters of water.

Procedure or Analysis

A systematic approach should be used for the physical examination and classification of fired
shotshell, wadding and loaded shotshell evidence. All observations and findings should be
documented in the appropriate worksheet.

Fired Shotshells

The initial examination of any fired shotshell evidence will include the completion of an
Expended Shotshell worksheet. These worksheets will include the physical description of the
fired evidence and will serve as a source to document the condition of the evidence as received
and any tests or comparisons performed.

General, Physical and Visual Examination
The following should be considered:
- Ifany trace material is present

- Gauge/bore/caliber
- The possible manufacturer/marketer of the item
- Ignition system
= Centerfire
= Rimfire
= Other
- Shape of the shotshell
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- Description of the shotshell and primer
- Description of the head stamp
- Description of the firing pin impression
- Description of other markings, to include:

= Breech face markings

= Extractor

= Ejector

» Resizing marks

= Chamber marks

= Anvil marks

= Magazine marks

= Ejection port markings

= Other marks

Interpretation of Results
Markings on the fired shotshell should be examined and, as appropriate, compared to tests from a
firearm or with other fired shotshells.

Wadding

The initial examination of any wadding evidence will include the completion of a Shotshell
Component worksheet. This worksheet will include the physical description of the evidence and
will serve as a source to document the condition of the evidence as received and any tests or
comparisons performed.

General, Physical and Visual Examination
The following should be considered:
- If any trace material is present

- Shape of wad

- Gauge

- Possible manufacturer/marketer of the wad using reference materials (i.e., ammunition
database) and indicate in notes the number assigned to this reference

- Description of wad composition

- Microscopic examination of any striations suitable for identification of the wad back to the
shotgun that fired it

Wad Gauge Determination
By examining wadding, the examiner may be able to determine the gauge size, manufacture, and
if the wad contains markings suitable for comparison to the firearm that discharged it.
- Determine gauge size by:
= Directly comparing the evidence to known laboratory standards of similar manufacture or
composition by comparing the base of evidence to the bases of the standards until a

similar size is found.
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= If evidence shotshells are submitted, it may be necessary to disassemble one for the
determination of gauge size or manufacturer.
= Gauge size can also be determined by measuring the base diameter of the wad and
comparing these measurements to known measurements.
- Measurements may be obtained by utilizing a:
= Caliper
» The air gap method
= The stereo microscope with ruler/micrometer/caliper
- Record all information on the appropriate worksheet.

Interpretation of Results

It may be possible to determine gauge and possible manufacturer of the wadding. Record results
on worksheet. If the wad is mutilated or soaked with blood or other body fluids, the examiner
may not be able to specifically determine gauge size and may only be able to determine that the
evidence is consistent with a range of gauges or that the gauge cannot be determined. The
examiner should also recognize that some manufacturers might duplicate the design of another
manufacturer.

Loaded Shotshells

The initial examination of any loaded shotshell evidence will include the completion of an
Loaded Shotshell worksheet. These worksheets will include the physical description of the
evidence and will serve as a source to document the condition of the evidence as received and
any tests or comparisons performed.

General, Physical and Visual Examination
The following should be considered:
- If any trace material present

- Gauge
- The possible manufacturer/marketer of the item
- Ignition system
= Centerfire
= Rimfire
= Other
- Description of head stamp
- Description of case material, case length and base brass
- Description of the loaded projectile(s)
- Description of any other markings present, which may include loading marks and firing pin
impressions.

Interpretation of Results

Any markings on the loaded shotshells should be examined and, as appropriate, compared to
tests from a firearm or with another shotshell or fired shotshell. Possible use of shotshells for test
firing purposes should also be considered and documented.
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Section 5.4.5: Microscopic Examination

Introduction

In order for an examiner to identify an item of fired evidence back to the firearm that produced
it, a comparison utilizing a comparison microscope must be performed. The comparison
microscope allows the examiner to place the evidence on one side of the microscope and the
known standard on the other side. This procedure may also be used to compare two unknown
pieces of fired evidence together to determine if they were fired in the same firearm.

Instrumentation
- Comparison Microscope

- Stereo Microscope

Preparation
- 10% Bleach Solution
Prepare the bleach solution by combining 10 milliliters of bleach to 90 milliliters of water.

Procedure or Analysis
All observations and findings should be documented in the appropriate firearm or fired evidence
worksheets.

Microscopic Comparison

The procedure steps below do not have to be performed in the order listed; however, all steps
must be considered and/or addressed:
- Select the correct objective (magnification) setting and ensure that the objectives are locked

in place.

- Select the correct set of oculars (eyepieces).

- The illumination (lights) used must be properly adjusted. Oblique lighting is usually
preferred.

- If afirearm is included as part of the evidence, compare the test fires produced from this
firearm to determine what microscopic characteristics are reproducing.

- Compare unknown fired evidence to another piece of unknown fired evidence or to a known
standard by placing the unknown fired evidence on one stage and the other piece of unknown
fired evidence or known standard on the other stage.

- The entire unknown should be considered.

Subclass Characteristics
When examining an item of fired evidence it is important for the examiner to evaluate the
markings observed for potential subclass characteristics. Caution should be exercised in
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distinguishing subclass characteristics from INDIVIDUAL CHARACTERISTICS. Subclass
characteristics are discernible features of an object which are more restrictive than CLASS
CHARACTERISTICS in that they are:

- Produced incidental to the manufacturing process.

- Are significant in that they relate to a smaller group source (a subset of the class to which
they belong).

- Can arise from a source which changes over time.

- Examples may include: bunter marks, broach cut marks, concentric circled breech face
marks, etc.

Identification Not Evident
If identification is not initially evident, the examiner should consider the following factors:
- Angle of lights

- Type of lights

- Need for additional known standards

- Position of the evidence, the tests, or both

- Possibility of cleaning the firearm or tool and producing new tests
- Possibility that the firearm or tool has changed

- Possibility that a different firearm or tool was used

- The entire unknown should be considered

- The possibility of using magnesium

Interpretation of Results
o ldentification

e Agreement of a combination of individual characteristics and all discernible class
characteristics where the extent of agreement exceeds that which can occur in the
comparison of tool marks made by different tools and is consistent with the agreement
demonstrated by tool marks known to have been produced by the same tool.

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

o Inconclusive

e (1) Some agreement of individual characteristics and all discernible class characteristics,
but insufficient for an identification. (2) Agreement of all discernible class characteristics
without agreement or disagreement of individual characteristics due to an absence,
insufficiency, or lack of reproducibility. (3) Agreement of all discernible class
characteristics and disagreement of individual characteristics, but insufficient for an
elimination.

e This will lead the examiner to the conclusion that no identification or elimination could
be made with respect to the items examined.

e When results are inconclusive, the reason shall be documented in the laboratory report.
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o Elimination
e Significant disagreement of discernible class characteristics and/or individual
characteristics.
e This will lead the examiner to the conclusion that both items (evidence and tests) did not
originate from the same source.
o Unsuitable
e A lack of suitable microscopic characteristics.
e This will lead the examiner to the conclusion that the items are not suitable for
comparison.

Verifications
All identifications and eliminations must be verified by a second examiner.
- Verifications will be documented on a Firearms Verification Form (FA-FORM-02) and

include what was verified, who performed the verification and the date the verification was
performed.

- If the confirming analyst draws the same conclusion as the primary analyst, documentation
shall be clear as to what was verified, who performed the verification and the date the
verification was performed. If the individual draws a different conclusion from the primary
analyst, both analysts shall attempt to come to a resolution. If a resolution cannot be
achieved, the issue shall be brought to the attention of the Chief Firearm/ Tool Mark
examiner. The Chief Firearm/ Tool Mark examiner shall consult with the involved parties
and resolve the issue.

Additional Documentation
Additional types of documentation that may be considered are as follows:
- Photomicrograph depicting comparison or characteristics

- Sufficient notes
Diagrams
Sketches

References

- Association of Firearm and Tool Mark Examiners Glossary, 5th Edition, 2007.

- Howe, Walter, J., “Laboratory Work sheets” AFTE Newsletter, 1969, Vol. 1, No. NLO2, p.
12.
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Section 5.4.6: National Integrated Ballistics Information Network (NIBIN)

Introduction

The National Integrated Ballistics Information Network (NIBIN) is a computerized system for
acquiring, storing and searching the images of bullets and cartridge cases. NIBIN images
portions of the surface (land engraved areas) of a bullet and the primer/firing pin and ejector
areas of fired cartridge cases using optical and electronic technology. These images are then
stored in databases and sophisticated algorithms are used to correlate the images against each
other using filters such as caliber, rifling specifications, date of crime and date of entry. These
correlations produce lists of possible matches with the highest score at the top of the list. A
firearms examiner or NIBIN technician can then call up the images to compare them side by side
on a monitor. If a possible association is found during this screening process then the physical
items are compared by a firearms examiner utilizing traditional comparative microscopy
techniques. A new employee with the Firearms/ Tool Mark section (or subsection Operation
Shutdown) cannot use the NIBIN technology until they have been properly trained and received
clearance through the Bureau of Alcohol, Tobacco, Firearms and Explosives (ATF). Cautions
pertaining to electrical equipment and computer storage media should be observed by anyone
utilizing the NIBIN technology.

Instrumentation
- IBIS BrassTrax-3D

- IBIS MatchPoint+

Preparation
None

Procedure or Analysis
- Atest fire information card will be filled out as described in section 5.4.1 Test Firing and

Recovery of Test Fires.

- If the examiner does not, or is unable to, mark the test fired bullet/cartridge case with the
case number and item number, then the package containing the test fires and information
card will be sealed and initialed.

- The NIBIN bullet and cartridge case samples are to be treated as reference material only. Ifa
test fired bullet/cartridge case is used for comparison purposes at a later date, it will be
documented on the examiner’s report as being a reference bullet/cartridge case previously
test fired in the firearm and retained at the Arkansas State Crime Laboratory.

- Test fired bullet and cartridge case reference samples will be maintained in a secure area
accessible by Firearms Section personnel. Archived material will be stored in a secure area
in the ASCL Annex.
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- For Firearms requests, a notification of entry into the NIBIN system will be included in the
examiner’s report.

- For Operation Shutdown requests, a NIBIN Firearm Evaluation Form will be completed and
will be available on iResults.

Analysis of Evidence for NIBIN Entry
The examiner must ensure that:
- Any evidence bullet selected for entry into NIBIN must have at least one clear and distinct

land engraved area and must have sufficient individual characteristics to be able to affect a
match.

- Any evidence cartridge case selected for entry into NIBIN must have sufficient individual
characteristics within the firing pin impression and/or within the breech face marks on the
primer to affect a match.

- If there are more than one matching evidence bullet and/or cartridges case suitable for entry
into NIBIN, the examiner should select the best one for entry or, if necessary, more than one
if different individual characteristics reproduce better on different tests.

- Any information about the identification of evidence bullets/cartridge cases to each other and
the selection of certain specimens for entry into NIBIN must be documented within the case
notes.

- A potential match generated by the NIBIN system must be confirmed by microscopic
examination of the original evidence at the laboratory. A laboratory report is then issued to
the appropriate agencies for their further action.

Cartridge Case Entry
- Cartridge cases from certain pistol and rifle calibers will be routinely entered into NIBIN.

This will include cartridge cases from semi-automatic pistols of caliber .32 Auto or larger
and cartridge cases from 7.62 x 39mm caliber rifles.

- Cartridge cases from all other caliber pistols and rifles and all revolvers, shotguns and
derringers will be entered on an as needed basis.

- The examiner should consider marking the sides of the cartridge case to indicate where the
extractor and/or ejector markings are for proper alignment.

- Open the BrassTrax-3D software and enter the specimen information as outlined in the
operators’ manual or the IBIS Training Course student handbook.

Bullet Entry
- Instrumentation at the Arkansas State Crime Laboratory currently does not support bullet

entry.

References
- IBIS BrassTrx-3D and MatchPoint+ Operation manuals
- IBIS Training Course Student Handbook.
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Section 5.4.7: Range Determination

Introduction

When a firearm is fired, gunshot residues are discharged from the firearm. These residues can be
in the form of burnt gunpowder particles, partially burnt gunpowder particles, unburnt
gunpowder particles, vaporous lead, and particulate metals. Muzzle-to-target distance
determination is based on gunshot residue examinations and/or shot patterning examinations.
Gunshot residues along with the morphology of the bullet hole or the size of the pellet pattern
can effectively be used in determining the possible muzzle-to-target distance.

With exception of contact or near contact shots, valid conclusions in muzzle-to-target distance
examinations must be reached through tests which are conducted to reproduce the physical
parameters related to the incident.

If no pattern of gunshot residue suitable for comparison is developed on a piece of evidence,
distance testing using the suspected firearm is not required.

Unless specifically requested by the investigating agency, clothing received from the Medical
Examiner’s office will not be processed by the Firearms Section for gunshot residue/range
determination. A statement will be added to the Firearm’s report stating to the effect that: The
clothing was not examined at this time. If further examination is deemed necessary at a later
date, please re-submit to the Arkansas State Crime Laboratory for examination.

All conclusions made during range determination testing will be verified by a second examiner
and documented using the Firearms Verification Form (FA-FORM-02).

Instrumentation
- Stereo Microscope

- Sony DSCF828 Digital camera
- Hoya R-72 Infrared filter

- Incandescent light source

- Scale/Balance

Preparation

Haemo-Sol Cleaning Technique

The Haemo-sol cleaning is used independently and/or in conjunction with other tests in range

determinations. The Haemo-sol cleaning technique is a method of removing blood deposit from

bloodstained clothing in an effort to make visible the underlying gunshot residue deposits. With

careful treatment, the blood should be removed and the underlying residues should be visible.

- Prepare a 2% weight/volume Haemo-Sol solution.

- Place the bloodstained clothing in a shallow tray covering the affected area with the Haemo-
sol solution.

- Let soak, undisturbed for 8-12 hours. Carefully pour off Haemo-sol solution and air dry.

Filter solution if necessary.
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Chemical Preparation

Refer to the Firearm/ Tool Mark Section’s Chemical and Reagent Logbook for instructions on
the preparation and verification of specific chemicals and reagents and for the documentations of
these preparations.

- Diphenylamine (DPA)solution

- Sensitized photo paper

- 15% Acetic Acid

- Nitrite Test Strips

- Saturated Sodium Rhodizonate solution

- 5% Hydrochloric Acid

- Tartaric Buffer solution

- 0.2% Dithiooximide (DTO) solution

- Ammonia Hydroxide solution

Minimum Analytical Standards and Controls

Reagents will be checked prior to use in case work, as appropriate, and documented in the case
notes. Methods for verifying the reagent’s reliability are located in the Firearm/ Tool Mark
Section Chemical and Reagent Logbook.

Test Panel Preparation
- Attach appropriate sized pieces of cotton twill material or a piece of the evidence material to

a nitrite free cardboard backing board for non-shot pellet test patterns.
- The test media for shot pellet test patterns is an appropriate sized piece of poster board,
cardboard or heavy paper.

Procedure or Analysis

A systematic approach should be used for the visual and microscopic examination of an item for
gunshot residues. Evidence will be marked in accordance with the ASCL labwide Quality
Manual.

Visual and Microscopic Examination

All observations and findings should be documented in the appropriate Gunshot Residue
worksheet. These worksheets will include a physical description of the evidence and will serve
as a source to document the condition of the evidence as received and any tests performed.

The visual and microscopic examination of an item for gunshot residue will include the
examination and/or consideration of the following:
- The presence of vaporous lead (smoke)

- The presence of particulate metals (shavings of lead, copper, brass)
- The presence of partially burnt and/or unburnt gunpowder

- The presence of melted adhering gunpowder

- Aholein the item
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- The presence of a visible ring around the perimeter of holes
- The location of all holes, tears, missing buttons, etc.

- The presence of burning or singeing or melting

- The presence of any possible masking effects

- The direction of artifacts surrounding the hole

Data regarding these physical effects and visible residues must be included in the examiners
notes.

Infrared (IR) Photographic Examination

The Infrared (IR) Photographic examination is used independently and/or in conjunction with
other tests in range determinations. The IR examination utilizes filtered color photography to
help distinguish obscure or faint gunpowder patterns. This test detects residue patterns, a
product of the incomplete burning of gunpowder, by unmasking the dark colored background to
produce a visualization of available residues or patterns.

Place the object to be photographed on to a suitable stand (copy) or table and illuminate with a
good source of bright incandescent light (200w). Screw the IR filter onto the end of the camera
lens, set the camera to “NIGHTSHOT” and photograph with automatic camera settings. It is
recommended that you also take standard black and white or color photographs to document
your work.

Interpretation of Results
o Indicative of/or consistent with the discharge of a firearm

e Vaporous lead (smoke)
e Particulate metals (shavings of lead, copper, brass)
e Unburned gunpowder (morphology)
e Melted adhering gunpowder
o Indicative of/ consistent with the passage of a bullet
e Aholein the item
e Visible ring around the perimeter of holes
e Location of all holes, tears, missing buttons, etc.
o Indicative of/ consistent with a contact shot
Ripping or tearing
Burning or singeing
Melted artificial fibers
e Heavy vaporous lead residues
- If the above observations support the findings of a “contact shot” no comparison is
necessary. This conclusion will be verified by a second examiner and documented on the
Firearms Verification Form (FA-FORM-02).
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- 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.

- Possible masking effects

= Dark background color
= Blood staining
= Intervening object

Chemical Processing

It should be noted that if multiple chemical examinations are going to be performed on an item
then a specific order must be followed:

- First - Diphenylamine

Second - Modified Griess

Third — Dithiooxamide

Fourth - Sodium Rhodizonate

Diphenylamine Test

The Diphenylamine (DPA) test is used independently and/or in conjunction with other tests in

range determination. The DPA test utilizes a morphological and color chemistry reaction to

indicate the presence of cellulose and nitrates. The DPA test reacts with cellulose to produce a

morphological change resulting in a significant swelling to the granule and to produce a dark

greenish-blue to nearly black color reaction. This test can effectively be used in determining the

physical presence of discharged gunpowder particles including the determination of entrance

versus exit holes and the presence of gunshot residues.

- Place one granule of gunpowder into a clean spot plate.

- Place one to two drops of acetone onto the granule; observe the swelling of the granule from
one to two times its original size and becoming semi-translucent.

- Place one to two drops of Diphenylamine solution onto the swollen particle; observe the
color reaction.

Interpretation of Results

- A swelling of the granule is a positive reaction of acetone with cellulose.

- A dark greenish-blue color reaction, corresponding to the swollen area tested, constitutes a
positive reaction for nitrates.

Modified Griess Test

The Modified Griess test is used independently and/or in conjunction with other tests in range
determinations. It utilizes a color chemistry reaction to help distinguish obscure or faint
gunpowder patterns. This test detects nitrites, a product of the incomplete burning of gunpowder,
by reacting with acetic acid to form nitrous acid. This acid combines with alpha-naphthol and
produces an orange-red color reaction.

o Direct Application Technique (DAT)
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e Place the se