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OUTLINE

• Introduction, background and  general tasks

• Human Effects Advisory Board panel members

• Overview of the HEAP processes and products

• Blunt impact munitions Working Group findings and
opinions

• Brief overview of other HEAP assessments

• Summary
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• To use non-lethal weapons successfully in the
field, commanders must…

– be able to evaluate non-lethal alternatives
and select the best weapon

– have confidence that the employment
consequences will lessen the
confrontation level

– be able to predict the most probable effects
on the population

– have confidence the weapon will work as
intended

INTRODUCTION
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BACKGROUND

• Established in April 1998

• Serves as independent technical advisor and
trusted agent to the JNLWD for all human
effects/NLW matters

• Composed of non-DoD individuals from academia
and industry

• Provides independent assessment of human
effects data and models

• Initial task: Review NLW blunt impact munitions

• First panel convened 2–4 November 1998
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HEAP TASKS

• Definitions of non-lethality for non-lethal
weapons

• Assessment of availability and validity of effects
data and models

• Assessment of non-lethal effects on the general
population
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PANEL MEMBERS
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HOLISTIC APPROACH
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TERMS AND ISSUES

TERMS
• Non-lethal, incapacitation, and reversibility

ISSUES
• Large variability of the human population

• Large variability of scenarios

• Large variability of population within each scenario
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HUMAN VARIABILITY

“…hit in the chest by hockey puck caused heart to stop…”
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HUMAN VARIABILITY

“…shot 12 times!…”
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SWETT CURVE



HEAP   Human Effects Advisory Panel

John M. Kenny
22 March 2000

BLUNT IMPACT MUNITIONS WORKING GROUP
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STATEMENT OF WORK

1. Evaluate amount and validity of data to support
NLW effect analysis.

2. Evaluate DoD methodology to generate and
validate data.

3. Assess and recommend methods to generate and
verify effect curves.
– Suggest alternative graphical methods
– Include recommendation of the proper mix of

modeling and data sources
– Evaluation extrapolation methods
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STATEMENT OF WORK (cont’d.)

4. Create a quantitative definition of non-lethal
weapons. The definition should also address the
terms:
– Incapacitation
– Reversibility (permanent damage)

5. If insufficient data exist, identify shortfalls and
create a plan of action to correct the deficiency.
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• The panel chairman:
– Encouraged the participation of the entire panel.
– Kept the panel focused and on track.
– Attempted to gain consensus when appropriate.
– Encouraged both critical and creative comments…

everyone’s view was important.

• The panel chairman was assisted by facilitators
and a weapons expert.

• The panel received presentations on the current
state of data gathering and modeling as well as
possible paths for future human research.

PANEL PROCEDURES
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FINDINGS:  TASK 1 – Data Assessment

•  impact munitions effects on the general
population

• The panel found that there were
insufficient:
– weapons performance data.
– weapons effects data.
– data for extrapolation.
– data to measure incapacitation.
– data to generalize to the population.

• Conclusion: no validated incapacitation
data are known to exist.
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EXISTING BLUNT TRAUMA DATA

INJURY
• Cerebral contusion

• Skull fracture

• Mandible fracture

• Rib fracture

• Lung contusion

• Heart lesions

• Heart rupture

• Ventricular fibrillation

• Liver laceration

TEST SUBJECT
• Human cadaver

• Human cadaver

• Swine

• Sheep

• Swine

• Swine

• Swine

• Swine

• Swine

?
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INSUFFICIENT BLUNT TRAUMA DATA

• Eye injury

• Zygomatic fracture

• Maxilla fracture

• Cranial fracture

• Pericardial disruption

• Aorta damage

• Spleen injury

• Intestine injury

• Fetus injury

• Reproductive organ injury

?
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FINDINGS:  TASK 2 – Methodology
Assessment

• WRAIR’s Interim Total Body Model incorporates
the best blunt trauma data and models available.
However, the model:

– Is not validated.

– Is incomplete.

– Contains confounding and bias factors.

– Lacks system integration.

– Lacks a broader focus.

– Lacks applicability to the human population.
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FINDINGS:  TASK 2 – Methodology
Assessment (cont’d.)

• Conclusion: The current Service
methodology has a number of recognized
deficiencies and is incapable of
confidently predicting the probability of
injury from blunt impact weapons.
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FINDINGS:  TASK 3 – Methodology
Analysis

• Methodology needed:

– Observational studies are critically important to
answer the questions of interest. From a
biostatistician’s perspective, it is difficult to
extrapolate with confidence from animals and
cadavers to human populations.

• Methodology to generate data:

– Combination of existing and new data collection
techniques.

– The data collection effort must be integrated and
focused.
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FINDINGS:  TASK 3 – Graphic Display

Effect curves
– When the data become available, the presentation of the data

should be targeted to your audience. There is no single
correct method.

– Strategic:

– Tactical:

– User:
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FINDINGS:  TASK 4 – Definitions

• Quantitative definition of non-lethality weapons
munitions.  This definition included these
components:

•Incapacitates 98%
of the population

•No effect on 1% of
the population

•Permanent damage
to 1% of the
population of which
.5% will die

•Temporary effect:
30 minutes or less
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FINDINGS:  TASK 4 (cont’d.)

• Permanent damage is uncorrectable. It alters
living capabilities and activities.

• Incapacitation means that the individual will not
be able to do one, some, or all of the following:
– Run/walk

– Perform voice communications

– See (visual signaling)

– Use weapons (fire or throw)

– Drive vehicles

– Construct (barricades, fighting positions)
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FINDINGS:  TASK 4 (cont’d.)
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FINDINGS: TASK 5 – Recommendations

• Plan of action

– Coordinate, prioritize and focus data
collection efforts.

– Coordinate and focus modeling efforts.

– De-emphasize blunt impact R&D and look to
other techniques.

– Consider models which have more universal
application.
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FINDINGS: TASK 5- Data Collection Plan
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• There were not sufficient data to create desired effect
curves.

• There were no models that predicted incapacitation.

• There is a distinct disconnect between the
expectations of the user community and the
information that is being provided by the data
collection and modeling community.

• There does not appear to be an organization that is
responsible for generating non-lethal effect curves or
determining incapacitation caused by blunt impact
weapons.

SUMMARY – Panel Conclusions
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Sticky Shocker

•Low impact wireless
projectile

•54mA – similar to
Stun Gun

•Series of shocks
over 8 – 12 seconds

•HEAP major
concerns:

•Blunt impact
•Incapacitation
mechanism is not
understood
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Modular Crowd Control Munition

•Claymore mine with sting
balls

•Max range – 30 meters

•Hit probability – 80%

•Min range – 2 meters

•HEAP major concerns:

•Multiple strikes

•Eye damage
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Non-Lethal Crowd Dispersal Round

•40mm round with sting
balls

•Max range – 30 meters

•Hit probability – 80%

•Min range – 15 meters

•HEAP major concerns:

•Multiple strikes

•Eye damage
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Portable Vehicle Arresting Barrier

•Designed to stop a 7
ton vehicle traveling
at 60 mph in 100 feet
or less
•Stopping force will
not exceed 2 Gs
•HEAP major
concerns:

•Report in
progress
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• The panel continues to serves as an
independent technical advisor and trusted agent
to the JNLWD for all human effects/NLW matters

• Provided independent assessment of human
effects data and models of several NLWs

• The panel will review other NLW techniques over
the next two years.

• Innovative use of the peer review process by the
JNLWD.

SUMMARY


