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ABOUT DTIC AND DSIAC 
The Defense Technical Information Center (DTIC) collects, disseminates, and analyzes scientific 
and technical information to rapidly and reliably deliver knowledge that propels development 
of the next generation of Warfighter technologies. DTIC amplifies the U.S. Department of 
Defense’s (DoD's) multibillion dollar annual investment in science and technology by collecting 
information and enhancing the digital search, analysis, and collaboration tools that make 
information widely available to decision makers, researchers, engineers, and scientists across 
the Department. 

DTIC sponsors the DoD Information Analysis Center’s (IAC’s) program, which provides critical, 
flexible, and cutting-edge research and analysis to produce relevant and reusable scientific and 
technical information for acquisition program managers, DoD laboratories, Program Executive 
Offices, and Combatant Commands. The IACs are staffed by, or have access to, hundreds of 
scientists, engineers, and information specialists who provide research and analysis to 
customers with diverse, complex, and challenging requirements. 

The Defense Systems Information Analysis Center (DSIAC) is a DoD IAC sponsored by DTIC to 
provide expertise in nine technical focus areas:  weapons systems; survivability and 
vulnerability; reliability, maintainability, quality, supportability, and interoperability; advanced 
materials; military sensing; autonomous systems; energetics; directed energy; and non-lethal 
weapons.  DSIAC is operated by SURVICE Engineering Company under contract FA8075-14-D-
0001. 

A chief service of the DoD IACs is free technical inquiry (TI) research, limited to 4 research hours 
per inquiry.  This TI response report summarizes the research findings of one such inquiry 
jointly conducted by DSIAC. 
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ABSTRACT 
The Defense Systems Information Analysis Center (DSIAC) received a technical inquiry seeking a 
better understanding of how to articulate and include risk of significant injury (RSI) parameters 
in future non-lethal weapons (NLW) effects requirements documents for the U.S. Army and 
Marine Corps.  DSIAC reached out to a NLW subject matter expert from the SURVICE 
Engineering Company to provide information on the current and future course of RSI 
parameters for NLW solutions. 
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1.0  TI Request 

1.1  INQUIRY 
How would risk of significant (RSI) parameters best be utilized in future non-lethal weapons 
(NLW) military solutions? 

1.2  DESCRIPTION  
The inquirer sought to understand how to best articulate and include RSI parameters in future 
Joint Non-Lethal Effects (JNLE) requirements documents for the U.S. Army and Marine Corps. 

2.0  TI Response 
The Defense Systems Information Analysis Center (DSIAC) contacted Nathan Rush, a subject 
matter expert in NLW from the SURVICE Engineering Company, to respond to the inquiry.  Mr. 
Rush provided the following information on the current and future course of RSI parameters for 
NLW solutions.  

2.1  PRESENT COURSE 
The JNLE Initial Capabilities Documents for counter personnel and counter materiel addresses 
the following military problem [1]:   

The Joint Force Commander, operating in complex environments, lacks 
sufficient capability to immediately neutralize or incapacitate targets 
without causing permanent injury, death, or gross physical destruction.   

Inherent in the process is determining the RSI posed by the identified NLW solution.  This 
process is ongoing and continually being refined.  RSI is a metric intended to evaluate the risk of 
an NLW causing significant or permanent injury. It is also a required element for fielding non-
lethal (NL) capabilities, as NLW developers must identify the necessary amount of NL stimuli to 
achieve the desired effect while remaining with the bounds of acceptable injury risk 
(reversibility).  Reversibility refers to the ability to return the target to its preengagement 
functionality, usually measured by the time and level of effort required for recovering the 
target.  Permanent injury is defined as physical damage to a person that permanently impairs 
physiological function and restricts the employment or other activities of that person for the 
rest of his or her life.  RSI is fundamentally a measure of the propensity of an NLW to cause 
irreversible injury [1].  

The U.S. Department of Defense (DoD) Instruction on “Non-Lethal Weapons (NLW) Human 
Effects Characterization” [2] establishes policy, assigns responsibilities, and provides 
procedures for a human effects characterization process in support of developing NLW, NL 
technologies, and NLW systems.  It also establishes health care capability indexes as a basis to 
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determine the RSI from NLW.  The characterization of the human effects of NLW is conducted 
during the materiel development process to assess the likelihood of achieving the desired 
effects and identify RSI for counterpersonnel systems and the RSI for collateral damage to 
humans from countermateriel systems.  RSI is the probability of causing a permanent injury 
given limited first responder capability, such as self-aid, buddy-aid, and combat lifesaver skills.  
It is identified as a key system attribute, usually measured in a percentage.    

It is critical that the capability developer, in coordination with the materiel developer, correctly 
articulates RSI in a requirements document.  The RSI for any given weapon is identified by the 
capability developer, as RSI assists in materiel development and enables force commanders to 
understand the potential risks associated with the use of specific NLW.  However, it is 
challenging to determine the appropriate percentage of RSI for a particular NLW, as the 
purpose of NLW is to reduce civilian casualties, determine intent, and capture high-value assets.  
The capability developer must determine what impact that causing irreversible injury (including 
death) has on the probability of mission success and what the trade-off is for mission success 
between the intended effect and the non-intended collateral effects.  This trade space has to be 
quantifiable and testable in estimating the expected rate of causing permanently disabling 
injuries for an NLW when it is used as intended. In determining RSI for a given system, the 
capability developer must use it as an estimate of the statistical parameter for reversibility for 
the (future) population of individuals engaged with the NLW.  It estimates a property of the 
group, not individuals, and should be written such that it clarifies the group to which it is meant 
to apply.  In the absence of definite and precise estimations, the capability developer errs on 
the side of overestimating RSI.   

Once established, the RSI is used by the respective Service test and evaluation agencies to 
determine if the system meets the identified RSI requirement.  To assist the Services in the RSI 
determination process, the Joint Non-Lethal Weapons Directorate (JNLWD) Human Effects 
Office leads the RSI Technical Working Group.  Its purpose is to provide a forum to establish 
consistent, systematic, and scientifically rigorous processes to evolve RSI calculation 
methodologies for NLW.  The group works to develop standard methods to characterize RSI and 
better communicate RSI to the Services.  The RSI Technical Working Group’s conclusions are 
reviewed by the Human Effects Review Board (HERB), an independent DoD board established 
to ensure appropriate scientific processes are used to characterize the human effects of all DoD 
NLW programs.      

2.2  FUTURE COURSE 
In the continuing effort to characterize RSI and better communicate RSI to the Services, the 
JNLWD is preparing a series of NLW human effects handbooks for various systems, such as 
acoustic, retinal, blunt trauma, flashbang, and active denial technology.  The purpose of the 
handbooks is to provide an end state for NLW human effects characterization, including RSI.  
The handbooks are intended for capability developers, materiel developers, and the test and 
evaluation community.  They will also be used by the HERB as a reference.  The handbooks 
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should help to improve efficiency in the NLW development and acquisition process when 
determining and testing RSI. 

2.3  DSIAC JOURNAL ARTICLE  
Mr. Rush identified the DSIAC Journal article “Developing and Fielding Non-Lethal Weapons:  
The Marine Corps and Army Approach,” which outlines the U.S. Marine Corps and Army 
approach to developing and fielding NLWs.  It also contains information provided by the Joint 
Non-Lethal Weapons Program support officers of the Marine Corps and the Army [3]. 
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