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Overview

Less-than-ethal weapons provice important additinnal opfions for force
supoart as well os serding the corect psychological signal te the perperolors.
Force alternatves used by today's ceferse 1Crees and law enforcementincluds
devices such as tecr gus. mpact weagpons, kinelic energy rounds, flash
grenades, ccowstic guns, sticky ‘oam, snare nefs, stun gurs, strobe lights. etc.

In order to ensure tha: the best possisle solutions to end low-levei conflich,
without erading public suppart and ~onfidence, the use of these devices must
be coodinated into a force cortinuum whose level can be adjusted according
1o the level of provocafion and t~reat.

We propose d rew threat response bosed on olfactory stimuli.  This
approcch, when ntegrated with cther mnovative technologies, wll increase the
user's onfions aicng this confinuum.

Description of Concept

Using offactory stmuli to change and centrol behavioris o navel conceont
for modern warfare (and peacekeeping|. The usual non-etnc! methodology Nas
been basaed upon “sropping’ @ Derperaior and nas praven to be effective in
many. but ~et all, situations. Our proposec malordorant t2chnotogy oppreach is
targeted towards “taking tho fight out” and incapacitating the perpetrator
without causing trauma to fhe body. ‘n cddifion 1o cantroling individuals of
grodps. another important appicalen could be in denying access 1o strategic
areas or equipment.

The proposed system con be used a5 a selectable force that causes 1C
coilgrercl damage, 13 anvironmentaly accentable, and is benign 1o tre user
and/o “friendys” that nesd o be protectea from its effects. It uses & variety of
areqdy proven sachnclogies fo’ delivery and <o pe easily deployed.

Our partner is this program, vip kco-Tek Corporalion. has doveloped Q
product to meet the needs of the militory and low enforcement officials in areas
of crowd control, hostage negeTiation, Alrernative to land mines, and individud!
nattruce adjustment’, This aiernative response foce relies on the body's
physiclogical and psycholcgicel response 1o obroxous oifactorny stimuli.

There are two senses in ocor detectian. One is controlled by the olffactory
nerves and is responsible for odor perceptian and recognition, .15 DErOIMAance is
o tunction of:
¢« molecularstruciure,

- cenfigoration of oder reception s'tes.

. signal generation ¢t ihese stes as a result of a reaction beiween the odorant
ond an enzyme.,

» and ihe relative concentration of the reactant

The second odor perception sysiern is controllad by the rigeminal neve and

serves primarily s o warning systerr aganst subsiances that could be harmiul




The process of odor perceglion is gescribed os:

« tne odorant molecuie arrives and. because of its molecLbar shape and size.
fits into a specific odo- receptor site

+ achemicaireaction occurs between the odor and the stes -esicent z2rzyms
tie reachon causes production of a specific coded eectric signal that is
transmitted to the brain

« I1is signal causes perceplion ard recogninion of the odorent cheracterized
by that signail

Cur proposed systems deliver ¢ maladoraent that is perceived by beth ne
ottactory and tngeminal nerves.  Tre wsuadl response to g person negar the
malodorcnt s immediate nausea, gocgng, vomiting, and  discomfert.
Somrclence can alse be an aeffect. Persons in the area of the maiodorant will
naturally want 1o avold the substance and clear the area. More impertantly,
- tney will *end to exhikit “fight vs. figh!" response to an cbnoxious ador, Thus
lowering the intensity of the conflict. Tha arvysciogical response to nausea and
vomiting usually causes the blood pressure o decrease, aiso a factor in
decreasing intansity nf conflict. In addition, since the olfactory axcns directiy
connect with the hippocampus (memory center) and limbic system jemotional
center) of the brain, on clfactory resoonse in a mammal guite readity becomss
a long-term memcry of emotional discomfort.  Through this mechanism fiuture
behavior can be modified by the ‘Freatl of an obnoxious odor.

The rouseating effecr usually dasts for several hours: this time span can be
adjusted by varying the concentration of ‘he malodorant,

The operator of the rralodorant delivery system. and/ar other “friendly”
oersonnel in the areg that neec to be protected. are equipped with q speciaily
‘ormulaied enzymatic-based “counteractant” agend. This counteragent slocks
the perception of the malodorous formuation by comsuming the enzyme
responsibie for the sense of smell. This effectively prevents the generation of the
signal necessary for the parcepiion of tha maledor. Because they are specific to
he formulation, the counteragents are not common substgnces and would no.
be readiy avaiiable to "haose that *he maiodorant mcterat is being used agains:,

Trese counteragents do nat:

+ fatigue the olfoctory system
»  gotas odor masking agents
¢« regct chemically with the fornulatior

A combination of malodorous substancas and smell infensifiers is used i tre
tarmulatior of our proposed material. The obnoxious odor § derived primanly
from twe different classes of chemicas, short chain sulfur compounds and an
aromatic intensifier. The arrounts of nese substances delivered is variable;
concentrations with an efective dose are nearly two orders of mognitude less
Ihon LD SO producing a sa‘e alterrative n non-le~hal technology.

The oder can last for minutes or doys depending on the forrulaton ard
arwironirent in which 1 s daliverad  The material is environmentatly safe in
concentrations used for crowd control or atiitude adjustment and will naturally
evgporate over fime. A specially formulaied bacteiy solution can neutralize
the malodorant within 2 1o 3 hours atterit s applied,




Other components can be added o the malodcrant tor operarion specific
purposes. these include marking dves josrmanrent/ non-permanent, fluorescent,
and iidescent].

Areas of Application

Tre use of malodarants for situation - antrol can be kensficialina wice range

of aracs. These include:

s peagceful disparson of unruly crowds or mops

« incopacitation of instigaters or other key personnel

. denial of access to specific areas

. seaceful clearing of personnet from siructures and facilities

.  con'rol of movement of crowds

. neutratization of vehices, aircraft, vessels, anc faciities

+ an adutant in hostage negotiations wheare e materict may be used wih
both the perpet-ator and some hostages: they would become nawseous with
ro long jerm heaith effects 10 aither. The substance could give the other
hostages an advanfage in subduing the offender whie protecting the safety
of the hostages

. an aternative fo anti-personnet landmines and/or a ‘itst Ing warning device
to civilior personnel not to enfer an area
Capabiities of the proposed apmioach ffolowing the BAA annauncement

cufline) nclude:

1. An cdjustable/selectable tool. The material can ke used with a nomber cf
existing oelivery systems including e Unaer-the-darrel Tactical Pain® Bol
systemn {UTPBS) developed Dy the U.S. Army, the PesaceKeener (o "2 gouge
shiotgun round). o pocket-sized sling-shot, and @ 40mm grenace. The UTPBS
mourts directly unde- the barrel ¢f @ standard M-16AZ and can use d variety
of paint balls loaded with different {armulations soectic 1o threat, distance 1o
target, etc. Tne currentrange of the UTPBS is appraximately 100 rrelers.

2. Capabiitias >100 merers, Alterations in the UTFBS and/or ballistics of
the paint balls, as well as improvement in fhe PegcekKeeper can
increase the cument 1ange imitatinrs.  Furtner~—ore, the proposed
technology can be usec with G variety of other delvery systerrs. such
as such as a unmanned aeral vehicle and remoiely controled
sprayers, of by using ¢ round developed for a smake grenade
launcher.

3. Control/isolation of personnel, equipment, and areas. This material
can be deployed/released around a perimeter o
incapaci-ate personnel, seize personrel, deny access to vehicles and
personnel, clear focilties ot personnel, disable/neutralize the use of
vehicies, aircraft, vassels, and other facilifies.

4. Replacemenl of AP mnes. This technology provides an eftective non-
lethal alternative to anfi-personrel landmines.



Risk Areos

Cne advantage of the proposed matara. s that t~e formulation can he
easity changed so that it con oe tailored o address specific areas of the world,
For example, in Qreds wnere open sewers are commaen, a different malodarant
formulation based an tha* odor alone Ay e iess effective then the proposed
material. We estimate tnat approximately 1% tc 2% of tha world-wide population
willnot be effected in a sufticient amoun! by the ma.odarant due to offactary or
broin demage.,

The classes of substances thar we Dropose far usc in our farmulation have
a number of hendling risks prior to being diluted in the manufacturng process.
These are best addressed with proper handling. operahoral safely training. and
the use of prefective clothing and resairarers ir the menufacturing areas. Strict
quekty conmrol measures will be followed to ensure thot tne malodorant
concentratiors in the delivary systems cre well balow toxic levels.,

if & personis shot i the eve oy ¢ pain bali or sho:gun round, there will be
damcge due fo trauma. Abko, Ihe maloacran: liquid can cause iritafion i *he
eye.

Program Plan and Estimated Costs

The section above outings g wide variety of applicaticns for the proposed
norlethal technclogy. Space !mitatiors tor this white paper it detailed
discussions covering this range. However, we can orovide ¢ hrief description o
three projects, containing estimated schedole and cost as excmpigs showing
how the technology could »e Ceveloped for less-than-iethal applicatior:s.

1. Developmen and test of an optimized Qelivery systam and operational
procedures. Working ir close collaberation with the Marine Corps [or their
aesignee) SAIC would develop o delvary system optimized for a specific
cperatioral scenaro vsing painttals and/or snarguns.  This would incluce
engineering design, fagrication, and fests fo assecs Dallistic properties and
improve the performarce of the dedvery system. It would also include
Jdevelopment of operation procedsres and trairing of cersonnel in the use of
raoderants and he pro*otype delivery syster. A fieid deamonstration woula
be planned ond exacutzd near e complation of this program. Tne
proposed ROM cost for this 4-moanth program wolng be $1 50K, Delivercbles
would inciude the protoype delivery system, ‘raining, ond a Techrical
Reporl. Estimated ROM costs for each fellow an syslem hardware wouid be
<h2K.

o

Development _and lest of a mose delivery systemn ‘o matodorans
counteragents. The userns of the maczorant, and other “friendivs” in the area
musl be protected ffom the effects of ‘he maioaoran:. The counteragents
for ‘his purpose have been deveiaped, however, an effective optimized
delivery system for the counteragents has nal. Curent practice is to rub a
small amount of the counteragent iquid urder fne nose. This has shown to




he effective in sho-t-term testing bul it is recognized *hat it does nof prasant o
long-term souton. This pragram will resJltir an effective delivery device for
iong-term  counleragent provided protectian.  Although @ number of
possiblities exist, it is expected mat the most universal use will be found in ¢
faze mask, similar io a raspirctor o gas mesk, incorporating a replaceabis
caridge confaining the courteragent. The grogram would include traning
in mask use and o fisld demaonsiration woulc e pianned ard executed near
a2 completion of this program. The proposed ROM cost for this i2-montn
program weuld be $450K.  Deiverakles would incude a number of the
prototype protective systems (<20 units], troinng, cnd o Techrical Report,
esimoted cosis for each fuliow on system haroware would be <$5C0,

7 An Air-noree Spray Delivery Sysiemn. Curmrent delivery systems are imited in
ronge anc area coverage. Ths program would develop a spray (or strecm)
celivery system for deployment from an airborne platform. The piatform
couid be a manned [or unmanned includirg helicootars, fired wing aircraft,
bhrrps, and aerofoils, The sprayer would ailow o guick release of spray or
sreams of liquic over a wicer orga than that achieved Lsing gun-based
celvery sysems The pregram would include engireering design,
faprcation, and performance tests of the aeiivery system, hardware for
attachmrent to the platform, and the spray reeqse mechanism. i would aiso
inciude raining of persornel i the use of the protolype delivery systern and
aevelopment of operation procadures. A field cemonsirahon would be
planned and executed near the completion of this program. The propesed
ROM cost for this 18-month orogram wouid be $5C0K.  Teliverables waula
irclude the protolype deivarny system. -roining. and o Technical Repaort.
Estimated costs for eacn foiow on hordware system would be <§10K.

Reccuse of the variety and range in applicability of our proposed
maloderant technology. we nelievz that tha Marine Corns would be bes* served
by discussing potenticl appiications directly with SAIC 2 focus on @ number of
effective soluticons o specific problerms, & detailed proposal could be
deveoped based on these discussions.



