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Chief of Chemical 

I take great pride in assuming the position of 
Commandant, U.S. Army Chemical School and 
being your Chief of Chemical. As Chief of 

Chemical, my responsibilities encompass both the 
Branch and Personnel Proponent aspect for 
Chemical Operations in the Total Army. 

I have the responsibility to develop and 
document concepts, doctrine, tactics, procedures, 
organizational designs, materiel requirements, 
training programs, training support requirements, 
and manpower requirements for our branch. 

Personnel life cycle functions management for 
the Corps is also within my charter. Further, I am 
obligated to instill in chemical soldiers a sense of 

history, professionalism, and esprit exemplified by 
past chemical soldiers in defending our country. 

T look forward, with your help, to successfully executing these tasks. We in the Corps must work together to achieve consensus and move forward with a single vision as we continue service to our great nation. The way ahead will see numerous new concepts, such as the newly published Biological Defense Concept (TRADOC PAM 525-63) and the Draft Passive Defense Concept for Theater Missile Defense, and the impact of new technologies, such as stand-off detection, biological detection systems, automated warning and reporting, digitalization, bi-/multi-spectral smoke, and nonlethal systems. 

Managing change while maintaining our traditional pillars of technical and tactical competence will require the integration of all our efforts if we are to succeed. Our plan is to focus on war fighting (joint and combined) while responding to the "Operations Other than War" challenges of FM 100-5. I see the keys to success as adapting the Corps strengths to "National/International" initiatives while leveraging technology to improve capabilities and staying in step with the Army of tomorrow as delineated by Force XXI. 

This publication serves a key role in my strategy. We will use this forum to provide focus on key issues and build the USACMLS as a Joint Service NBC Defense Center providing a regional training site with world class facilities. The chemical mission is to provide the Army with units, equipment, and experts focused on NBC defense operations and training, smoke/obscurants, and nonlethal systems. We monitor global and technological developments in NBC warfare to ensure NBC defense overwatch. The Corps will support the nation through security assistance, chemical arms control/verification, demilitarization, and hazardous material management. Let us continue to work together to make the Corps of tomorrow as successful as the Corps o today. I am honored and gladly accept the mission of carrying forward our long-standing traditions of ruling the battlefield by means of the elements. My commitment to you, as your new Commandant and Chief of Chemical, is that I will devote all my skill, experience, and effort to ensuring we remain chemical trained and ready. 
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Information Age Army 
1st Place 

-the Chemical Corps' role 

By CPT Mark Lee 

Somewhere in Southwest Asia avoid the area. The order, instantly 
transmitted to all vehicles, enabled 
the MSF to wheel as one. 

They would support the attack by 
fire, but would not participate in the 
initial breach. 

26 Aug 2004 

0100 

Relieved to see the unit icons The movement, coordinated by the 

on-board navigation systems and he 
VIS, took place quickly. Total 
situational awareness allowed the 

oncern etched the face of the 
mobile strike force (MSF) com-

mander. His MSF was rolling along 
the desert batle space toward enemy 
positions 25 kilometers distant. 

The foe he faced today was far 
superior to the one he faced as a 
companry commander in Operation 
Desert Stom. Equipped with 
advanced anti-tank guided missiles 
and up-armmored T80 variants, the foe 
demonstrated his capability while 
blowing through the defense of his 
western-equipped neighbor in the 
weeks prior. 

The dispersion of the MSF as it 
moved across the desert reflected the 
CO's concern. Spread out in a box 

10 kilometers wide and 5 kilometers 

change direction in unison, the 
commander then adjusted the orders 
to reflect the changes in route. 

Suddenly the hazard warning 
receivers alerted. One of the NBC 
reconnaissance vehicles in the battle 

merging to take place smoothly. 

Advanced field artillery systems, 
coupled with real time targeting from 
UAVs, began to place fire on the 
enemy positions just as the MSFF 
rolled into direct fire range. 

The artillery barrage, coupled 
with the devastating direct fire from 
the MSF, destroyed most of the 

enemy's direct fire capability with the 
first volley. 

Approaching the obstacle bel, 
engineer assault vehicles, paired with 
third generation smoke vehicles, 
broke ahead of the fighting vehicles. 

Just as they closed in on the 

engagement range of the remaining 
enemy positions, the smoke vehicles 
projected their multi-spectral 
obscurants over the breach area. The 

formation had detected a thickened 
G-series nerve agent within the 
rocket impact area. All the remaining 
stand-of detectors in the MSF turned 
to the area. The size of the vapor 

cloud, along with its resulting down-
wind hazard area, quickly appeared 
on the commander's tactical display. 
Again the MSF pivoted as one to 
avoid the contamination. 

As the MSF passed through the 
edge of the vapor hazard area, the 
icons for the company closest to the 
hazard area changed from green to 
amber. Their on-board detectors had 

deep, the MSF presented no lucrative 
targets to the enemy. 

Suddenly the message alern buzzer 
in the batle command vehicle 

detected enough vapor to alarm. 
Most of their vehicle detectors 
cleared once the MSF had emerged 
from the vapor cloud. One platoon 
did not clear. They were closest to 
the impact area. 

As the MSF surged towards the 
objective, the formation closed. The 
contaminated platoon received a 
change in mission through its Inter 
Vehicular Informaion System (1VIS). 

brought the commander out of his 
current event's review and back to 

obscuration, tailored to blind enemy 
sensors only, was all bu invisible to 
the MSF. They could still freely 
engage targets. For the enemy's 
8unner, it was as if someone pulled a 
window shade over their sights. They 
were unable to see anrything beyond 
100 meters in fronn of their positions. 

the task at hand. Unmanned aerial 
vehicles (UA Vs) over the objective 
spotted a launch of enemy rocket 
artillery. The impact foorprint of the 
volley appeared immediately on his 
tactical display. He ordered a change 
in the axis of advance for the MSF 1o 
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intercept by the Theater High Allitude Area Defense and third "ation Pariot ssiles over enemy territory. 
Suddenly, the third icon changed in color and shape, signifying a partial intercept. The recalculated impact point centered on the MS and its recenthy secured objective Mintes laer, the remnants of the modified SCUD-E slammed into the ground almost five kilometers from the MSF position. The stand-off detectors immediately detected nere agent and the MSP once again found itself in a downwind vapor hazard 

ged 

A robot am unwound itself from the top of the FDV and arched over to thhe contamineted tank. 

area. 

Since the tactical display clearty showed the time of arrival of the vapor cloud, the task force was able to move to its alternate positions well before the cloud arrived. As the 
deadly cloud passed over the recenaly occupied position, the MSF was 
rolling toward its next objective. The platoon leader of 2010 is in the first grade. 

Using liquid erplosives, the 
engineers quickly breached the obstacle bel. The engineers trans mited data on the cleared lane to the 

decontaminant, coupled with a 
negative pressure return system 
ensured complete decontamination. 
The return system transferred the 
contaminaaed resin to the internal 

task force. Computer-aided planning allowed the MSF vehicles to quickly flow through the breach and resume the atack formation. 

Dismouned infan1ry, equipped 
with the Soldier Integraed Protective Ensemble (SIPE), quickBy cleared and secured the objective. Meanwhile, the contaminaed plaoon moved to link up with the Forward Decon 
Vehicle (FDV). Notified of the 
platoon's impending arrival, the FDV 
operaor quickly powered up the 
detection laser and activated his 

processing tank. Once inside, the 
agent was enzymatically removed 
from the resin and neutralized. The 
processed resin was returned to the 
dispersion tank, ready for future use. Once spot decontamination was complete, the scan resuned. The detector found three more areas of contamination, removing them 
quickly. Total time for this vehicle was 15 minutes. One other vehicle had spots of contamination, the final one cleared. Total time for the entire platoon was 35 minutes. Consolida-tion on the objective was almost complete as the platoon returned to the objective. 

The hazard alert warbled once again. The task force commander watched as the icon for an incoming tactical ballistic missile appeared on the edge of the tactical display. Switching to a larger scale, he saw that the predicted point of impact was in the corps rear area. Two more tactical ballistic missile icons appeared, also targeted at the rear target. "Ought to keep those 84ys on their toes," thought the commander. 

The dawning of the information ag will fundamentally change the 
conduct of warfare. Information age technology, where information 
becomes a form of combat power, will 
change our doctrine, training, and 
operational style. We will no longer 
organize people around weapons 
systems, but will instead organize people around information. The fore 
projection Army must execute any 
mission, any time, anywhere. 

Doctrine drives change. It's our 
charter to ensure the Chemical Corps 
doctrine evolves alongside Army doctrine. Our fundamental mission 
will not change. We must ensure our 
Torces are chemical trained and rea0 

guidance system. The first vehicle, guided by digital cues from the FDV, pulled into position afew minutes later. A robot am unwound itself from the top of the FDV and arched 
over to the contaminaed tank. The 
arm began a pre-programmed, sys-tematic search for contamination. The search took just under five min-
utes and detected no contanination. As the decon specialist reset the robotic arm, the next vehicle moved 

We must prepare to fight in the funu 
as a joint and possibly coalition force 

into position. Halfway through the 
scan, the detector found several spots of contamination. After precisely oulining the extent of the contami-nation, the robotic am rotated the decon head into position. Pinpoint applications of an ionic-resin 

ur The ambiguous threat facing 
us future force creates a tremena Challenge. The proliferation or 

weapons of mass destruction 
JuSt then, two of the icons dis-appeared, signifying a successful ropagates one of the fastest grows 

areats our nation faces today. P 4 
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these weapons and their delivery 
systems in the hands of rogue nations 
and other global gladiators represents 
a tremendous power shift from the 
bipolar world of the Cold War era. 

Another fundamental shift in 

The ability to add value to 
the information is the key 

to digitalization. things chemical" is our policy on the 
use of chemical weapons. The United 

States will no longer use chemical 
weapons to retaliate in kind. On the 

tactical level, the ability to equalize 
the battlefield was a strong deterrent. 
The asymmetrical battlefield we now 
face drives a major shift in the way we 
do business. A vigorous chemical 

training program that minimizes the 
impact of these weapons will be our 
best means of deterrence. Emerging 
technologies in target acquisition 
represent another threat to our future 
force. First generation night observa-
tion devices are readily available on 
the commercial market. The break-up 
of the Soviet Union unleashed a flood 

force...This shared situational 1990. Mass production of arms and 
men was the way of conducting 

operations. Victory over an industrial 
state requires the destruction of not 
only a large part of the armed forces, 
but also a large portion of its 
industrial base. 

awareness, coupled with the ability to 
conduct operations day and night, is 
what will allow information age 
armies to observe, decide, and act 
faster and more precisely than their 
enemies. " 

The velocity of weapons systems 
(both muzzle and ground velocities) 
has almost reached its limits. By 
leveraging information, an informa 
tion age force can apply its combat 
power at the time and place of its 
choosing and decimate a numerically 
superior, industrial-based foe. 

The road to the information age 
Chemical Corps will not be an easy 
one. Our evolution must be an 

In Third Wave or Information Age 

states, productivity results not from 
mass but from precision. This type of 
organization is based more on a 
network model than a factory. Shared 
information leads to situation of these devices. I's only a matter of 

time before the next generation of 
these devices becomes readily 
available to anyone with a "gold 

card. Once highly classified satellite 
imagery is now for sale. Non-mili-

tary satellites such as SPOT and 

LANDSAT now offer resolution down 

awareness. Militarily, this precision 
refers to target identification and 
engagement. Victory over an 
Information Age foe will require 
destruction of the amed forces and 

to 10 meters. We can't forget the 
intelligence provided to any potential 
foe by the ever-present media, 
providing a real time accounting of 

our every operation. 

industrial bases, but also we must 

dominate its information system. 
Using the network model, it's easy 

to make the next step and envision a 
battlefield without massed formations. 

information-based one. No longer can 
we afford to develop equipment and 
doctrine separately. The entire 
development and acquisition cycle, 
from factory to foxhole, will occur 
simultaneously. Our participation in 
the Louisiana Maneuvers and in the 
TRADOC battlelabs must ensure that 

In fact, one of the properties found in 

Information Age organizations is their 
de-massification. Precision replaces 
mass. The servicing of strategic 

targets in Iraq by precision-guided 
munitions represents a good example 

of the application of precision over 

An Information Age Primer 

Far from egg-headed future-speak, 
information age represents a logical 
progression of our society and 

military. The different sources may 
call them waves or ages, but the 
meaning is the same. 

First Wave or the Agrarian Age 
states fit into our image of a pre-
industrial age society. They make war 
at the operational level. Victory 
comes with the destruction of their 

America's Army remains chemical 

trained and ready. 

Information Age Warfare 

and the Chemical Corps 
mass. 

To take the next step, consider what 
the Chief of Staff of the Army said in 
a recent paper on War in the 

Information Age. "Information age 
armies will develop a shared 
situational awareness. This awareness 

A simply stated path to an infor 
mation age fighting force addresses 

two Third Wave principles, "Digital-
ize and De-massify. " These two 

concepts readily apply to Chemical 

Corps operations. 
results from having common, 
up-to-date, nearly 
and enemy information distributed 
among all elements of a task 

armed forces. Digitalize (Chemical Information) 

Digitalization represents the best 

way to create the shared situation 

mplete friendly 
Second Wave or Industrial Age 

states include the major forces of 
World War II and the Iraqi Army of 
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and removal. Removal and repen 
era-tion of decontaminants will stretch 

capability to tailor these obscurants to 

blind specific wavelengths used by the 

enemy while ours will be unaffected. 

The "dial-a-smoke" capability will 

allow us to still enjoy the advantage 

provided by our current family of 

obscurants. 

awareness General Sullivan spoke about. The human ear/brain combina-tion cannot process the volume of 
information needed for this task. 

capability and reduce our the hazards on 
the battlefield. Imagine a decon site without sumps! However, digitalization cannot bea Simple passing of information from 

one souroe to another. Each 
Another principle is decontaminate only what is necessary. Robotics, executing a precision search for 

contamination, coupled with new detection technologies, will allow the FDV to quickly process potentially contaminated vehicles. On-board 
detectors will speed up the screening process for all tactical vehicles. 

Smoke delivery systems will 

become more maneuverable, 
processing station must be able too 
manipulate and add something to the 
data it passes along. The ability to add 
value to the information is the key to 

digitalization. 
The power of the microprocessor will eliminate the NBC Warning and 

Reporting System messages as we 
now know them. NBCl reports, 
processed on site, define a precise 
hazard alert area. The information age 
Army can calculate the precise hazard 
warning predictions that took two 
Cray super computers to execute in 
the Gulf War. The commander will no 

survivable, and effective. They can 

place these tailored obscurants 
anywhere within the immediate battle 

space at a moment's notice. 
Contamination Avoidance. Stand-

off detection, accelerated (digital) 
alert procedures, and precision vapor 
modeling will act together to take 
Some of the mass out of weapons of 
mass destruction. De-massification 

Our Challenge 
The change we initiate today will 

determine whether the mobile strike 
force commander will benefit from 
the chemical systems described. The 
superstar weapon systems of Opera-
tion Desert Storm began in the late 
1970's and represent the vision of 
leaders of that time. Our challenge is 
to display that same vision. 

The Chemical Corps is stepping out 
toward the 21st Century. The spread 
of nuclear, biological, and chemical 

weapons across the globe gives us one 
of the few growth threats our forces 
face. Chemical trained and ready is a 

journey, not a destination. We know 
where we are going and are moving 

will let us break the ATP-45 hazard 

longer have to keep the GTA 3-6-3 in 
his pocket. Warnings, like those in the 

vignette, will appear on the tactical 
display as an overlay. 

Digitalization will reach far be-
yond the turret of the future fighting 
vehicles. Logistical plans and data 
will also move across the digital 
battlefield. Moving information to the 
combat supporter will allow them to 

use real-time data to plan and execute 

their sustainment operations. 

prediction model. While these 
weapons will still impact over a large 
area of the battlefield, a precise 
definition of the hazard will give the 
maneuver commander more options 
than he enjoys today. In future cases 
the commander will be able to define 
the operational risks that he will 

accept in contamination avoidance. 
Considering the chemical officers 
recommendation, he could accept 
some risk in passing through a vapor 
hazard area in order to meet the 

out. mission requirements. 
Decontamination. De-massifica-De-massify (Chemical Operations) 

tion of decontamination operations is 
an extension of the principles of 

decontamination. 

Precision replaces mass. With 
chemical operations, mass refers to far 
more than numbers. The application 
of de-massification, as it applies to 
our major battlefield mission, follows. 

Smoke Operations. De-massifica-
tion in smoke operations refers to the 

type and way we use obscurants on the 
battlefield. Sensor proliferation will 
drive us to the development of the 

next generation of multi-spectral 
obscurants. We will develop the 

At the time this article ws written, 
CPT Mark Lee was attending the 
Chemical Officer Advance Course. H 
previous assignments include battalion 
chemical officer, 4th Bettelion, 325th 
Auirbome intantry Regiment, 82d Ai 
borne Division: pletoon leader, 21t 

Chemice Company (Airbomel, 82d Ar 
borne Division; NBC staff officer, 820 

Airbome Division Chemical Section 
and aide-de-cemp to the Chief of 
Chemical. CPT Lee ls e graduate of 

the Chemical Officer Basic Course, A 
bome, Air Movement Operations, anO 

Jumpmaster Schools. 

Decontaminate as soon as possible, 
as far forward as possible. Moving as 
an integral part of the maneuver 

element, the FDV will give the 
commander a quick response 
decontamination asset. New 
technologies in decontaminants will 
break our water dependency. Again, 
robotics will enhance their capability 
by allowing for precise application 

CML 
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The Very Beginning 
-genesis of a chemical agent 

By EugeneJ. McDevitt 

ne of the goals of research in 
chemistry is to explain how molecules 
react with one another to form new 
substances. Modern chemists attempt 
to justify these reactions on an atomic 

scale by speaking in terms of the 

breaking and forming of electron 
bonds between atoms. It is then often 

Bridgeton, Maine, on August 12, 
1896. After serving in the Army from 
1917 to 1919, he received his 
academic training in chemistry at 
Harvard earning a BA in 1921, an 
MA in 1922, and a PhD in 1924. His 
doctoral work was under the 

methylene group, -CH2-, whose 
activity is caused by the electron 
withdrawing nature of the other two 
groups attached to the methylene. 
This condensation can be shown by 
the following equations: 

Supervision of Elmer P. Kohler. They 
co-authored an article in the August 
1923 issue of the Journal of the 

American Chemical Society titled, 
"The Mechanism Underly 
Reaction Between Aldehydes or 
Ketones and Tautomeric Substances of 
the Keto-Enol Type. 

The article deals with a discussion 

For aldehydes: 
possible to generalize a type of reac-
tion for many particular chemicals of 

the same classes. For example: Car-

boxylic acids react with alcohols to the HX H R 
form esters and water. 

-C=C To prove a reaction's mechanism, 

chemists will select known chemicals H 
and predict how they will react by 

carefully controlling the circum-
stances of their interaction. In organic 
chemistry, it is the custom of the 
profession to title specific chemical 
reactions after the author who first 
examined and reported them. 

In the 1920's two American 

Unstable 
of the several possible mechanisms for 
what is known as the Knoevenagel 
Reaction and offers chemical evidence 

Intemediate 

For ketones: 

justifying their explanation. The 
Knoevenagel Reaction is well known 
and is mentioned in just about every 
collegiate level organic chemistry text. 
Compendia such as March or Org 
Reactions give detailed information as 
to the nature of the reaction and its 

X H X 

C =0 + C- C=C 
chemists synthesized a series of new 
compounds whose formation was 
predictable based on a generalized 
reaction that had been first described 
by a German chemist in 1896. They 
did so, not so much to ape the known 
procedure, but to provide themselves 
with a new series of compounds 
whose chemical structure was of 
interest to them. They carefully 
reported their results to the chemistry 
community where they would lay 
dormant for over 20 years. Here is 
their story and the strange result of 
their work. 

ic 
R 

Unstable 
numerous applications. 

Heinrich Emil Albert Knoevenagel 
(1865-1921) was born in Hannover-
Linden in Germs 

Intermediate 

In these equations, the symbol R 

represents any carbon functionality 
such as methyl, ethyl, propyl, phenyl, 
and so forth, while X and Y are 
electron withdrawing groups such as 
CHO, COOR, CN, NO2, and so forth. 

Following his graduation, Corson 
began his teaching career at Middle-
bury College in Middlebury, 
Vermont, in 1924 as an instructor of 

He studied under 
Victor Meyer and received his PhD 
from the University of Goettingen. He 
then followed Victor Meyer to 
Heidelberg, working first as his 
assistant and finally succeeding him 
as professor of chemistry 

His reaction involves the conden-
sation of an aldehyde or a ketone with 
a compound having an active Ben B. Corson was born in 
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they synthesized and characterized 

They include in the tables usual 

information giving reaction solvent 
crystallizing solvent, color, melting 
point, percent yield, Some elemental 
analysis data, and, uniquely, a listing 
titled physiological action. For seven 
of the entries, the physiological action 
is listed as none, but for the other 

three, different entries are given: 

I, benzalmalononitrile, sneeze and 

In a special paragraph, they 

warn the reader of the unusual 

physiological properties of the 

three compounds. 

substituted unsaturated 
tear, chemistry Middlebury was founded in 

1800 and is a liberal arts college. In 

the 1920's Middlebury had a total of 

about 1.00 students. Its four-member 

chemistry department worked in their 

own chemistry building which had 

been erected in 1900. 

malonodinitriles. Malononitrile's 

formula is H2C(CN)2 and one can see 

that it is a compound with an activated 

methylene group. By reacting 
malononitrile with various aldehydes, 

they would create substituted 

dinitriles. Molecules that include a 

XVIIL,m-nitrobenzalmalononitrile, 
sneeze; 

XX, o-chlorobenzalmalononitrile, 

Within one year, Corson was 

promoted to assistant professor. Early 
in 1928, he, along with Hazen and 

Thomas, continued the study of the 

mechanism of the Knoevenagel 
Reaction and offered their final 

double bond, C=C, are called 

unsaturated and show unique chemical 

properties. The Greek prefixes, alpha 
and beta, are indicators to chemists 

that the unsaturation exists between 

sneeze and skin irritant. 

(In chemical literature, compounds 
are given Roman numerals in the 

order in which they occur in the 

article.) 
In a special paragraph, they warn 

the reader of the unusual physiological 
properties of the three mentioned 

above. the first and second carbon of the experimental proof of a mechanism 

not requiring keto-enol tautomerism 

of the aldehyde or ketone. 

They explained that the first step of 

the reaction is the nucleophilic attack 

of the carbanion of the active 

"Physiological Properties.-Certain 
of these dinitriles have the effect of 

malonodinitrile. 

Corson and Stoughton describe 

their process for creating the different 

malonodinitriles starting with ten 

different aldehydes. Their procedure 
is quite clear and has been used by 
several chemists since they first 

sneeze and tear gases. They are 
harmless when wet but to handle the 

bydrogen compound (the methylene 
grouping) on the carbon of the 

carbonyl group of the aldehyde or 

ketone. This reaction would create an 

dry powder is diastrous (sic). Whena 

crystallizing m-nitrobenzalmalonon-
itrile, for instance, the alcohol 
solution should not be boiled very reported it. 

Dinitriles. "Preparation. -Equivalent 
quantities of aldelyde and malono-
nitrile were dissolved in a suitable 

much since the alcohol vapor has a 
peppery sting. In sneezing caused by 

m-nitrobenzal- malononitrile (XVID) 
the mucous discharge from the nose 

becomes bright yellow on exposure o 

air. In sneezing caused by 
o-chlorobenzalmalononitrile (XX) the 

face smarts, especially if damp. The 

Smarting is intensified by washing 
Most of the discomfort can be avo1ded 

ifa gas mask is worm whenever dry 
solid is handled. However, the 

unstable intermediate alcoholic 
compound. This, in tun, loses a 

molecule of water to form the final 

product. The nature of the chemical 
bonding in the electron withdrawing 
groups fosters the formation of what 

we refer to as a double bond between 

solvent and afew drops of piperidine 
added with shaking. The solution 
warmed up somewhat and became 
more or less reddish. Within fifteen 
minutes the mixture was solid with 

the carbon of the aldehyde/ketone and 
the methylene carbon. 

Later in 1928 Corson co-authored a 

crystalline condensation product. t is 
advisable to carry ou the reaction in 
an open beaker in order to facilitate 
removal of the solid. These 
condensations can be run without 

paper with Roger W. Soughton titled, 
Reactions of Alpha, Beta-Unsatura 
ted Dinitriles. " Stoughton had 
received his BA from Middlebury in 
1927 and worked with Corson in 1927 
and 1928. Their paper moves on 
beyond the possible question of the 
mechanism of the Knoevenagel 
Reaction to the use of the reaction to 
form a series of compounds called 

solvent, but the products are apt to be 
dark colored. Solvent is desirable. 

majority of the dinitriles reported in 

this paper have no irritant effect. 
The abstract of their article in 

They wil, in the major portion of 
their paper, subject some of these new 
compounds to a series of reactions to 
examine their unsaturated nature. In 
tables IA and IB [of their paper]they describe the ten new dinitriles that 

Chemical Abstracts also clearly states 
the unusual physiological effects of 

three new compounds.' 
Roger Stoughton continued his 

education at the University of Ilino 

receiving his doctorate working o 
Koger Adams, a giant in the field 0 
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In our moments of idealism, most synthetic organie chemistry. Roger 
Adams had worked under Elmer P. 

Kohler at Harvard as had Ben B. of us chemists imagine and hope 
that some day we will make a 

Corson. Stoughton's work at Ilinois 
had no connection with his earlier 
work at Middlebury. He served as a 
research associate in the Department discovery that will aid humankind. of Pharmacy at Vanderbilt University 

and finally worked for the 
Mallinckrodt Corporation. All of his 
later work dealt with compounds of 

pharmacological interest. He 
published about 25 papers during his 

career in chemistry. He died a young 
man in St. Louis in 1957. 

Ben B. Corson continued at 

Middlebury for several more years, 
being promoted to associate professor 
in 1929, but his reported research 

showed interests in different areas of 

large number of different 
malononitriles on tumors. 

Ihe auhor wishes to make the 

o-Chlorobenzylidine malononitrile 
showed no unique activities. 

The table below shows the number 
of times o-chlorobenzalmalononitrile 

has been mentioned in the chemical 

following acknowledgements: 
Robert Buckeye, Archivist, Middle 

bury College 
The Alumni Office of Harvard Uni-

versity 
Sean Maloney, Associate Librar-

ian, Siena College 
Lydia Tarnavsky, Professor of Mod-

ern Languages, Siena College 

literature since Corson and Stoughton 
first reported it. 

In our moments of idealism, most 
of us chemists imagine and hope that Notes chemistry. He was very active in the 

work of developing and checking 
procedures for the synthesis of organic 
compounds to be reported in Organic 
Synahesis. By the way, one on which 
he worked was the synthesis of 

malononitrile. In 1931 he moved to 

Knoevenagel, Chem. Ber., 27, 2346 
(1894). 

Knoevenagel, Chem. Ber., 29, 172 
(1896). 

Corson and Kohler, Journal of the 
American Chemical Society, 45, 1974 

(1923). 
Editor, Zeit. Angew. Chem., 35, 29 

(1922) 
°Corson, Hazen, and Kohler, Journal 

of the American Chemical Society, 50, 

913 (1928). 
Corson and Stoughton, Journal of 

the American Chemical Society, 50, 

2825 (1928). 
Chemical Abstracts 22:4514 (1928). 
Sturz and Noller, Journal of the 

American Chemical Society, 71, 2949 

(1949) 
Can. Res. 12, 565-72 (1952). 

Years of Listing Number of Entries 
1927-1936 1 

1937-1946 
1947-1956 

the Universal Oil Products Company, 1957-1966 
and then in 1939 to the Mellon 1967-1976 80 

Institute, where a majority of his work 
dealt with the chemistry of fuels. He 1977-1986 88 

1987-1993 
Corson and Stoughton's article 

48 authored or co-authored over 100 
articles in chemistry. He died at 
Ventura, California, in 1987. 

Corson's and Stoughton's article on 
dinitriles has been cited by many 
chemists seeking to synthesize similar 

compounds, but none seem too eager 
to repeat their work on compound 
XX, o-chlorobenzylidine malono 
nitrile, or (2-chlorophenyl) methylene 
propanedinitrile as it is currently 
named. An article published in 1949 
repeats and expands most of the work 
of Corson and Stoughton but misses, 
either accidently or purposefully, any 
mention of the formation of the 

some day we will make a discovery 
that will aid humankind. Corson's 
work in fuels was to seek to provide 
the world with a better source of 
energy for civilization. Stoughton's 
work in pharmacology was a direct 
effort to reduce the suffering in the 
world. Neither Corson nor Stoughton 
would have ever imagined that the 

minor, uninmportant, nonuseful 
compound that causes sneezing and 
skin irritation that they had prepared 
early in their careers in chemistry 
would be produced by the thousands 
of tons for use in Vietnam, by police 
forces for riot control, and would be 
known worldwide by the combined 
first initials of their last names, CS. 

Eugene J. McDevitt received hi 
BS end MS from St. Boneventure 
University. As en ROTC gaduete he 
served for twe yeers in Materil 
Commandet Edgewood Anenal 
Marylend. Folowing his mitery 
sevice, he was employed as an 
orgenic chemist in the Test Division 
of the Chemical Research and 
Development Labs. He has teught at 
Siene College since 1960. He has 
taken many courses and don 

reseerch et Rensselew Polytechnic 
Institute His goal ls to continue the 
story of the development of CS from 
te decovery to its curent usege. 

iritant compound. The first article 
that specifically mentions o-chloro-

benzylidine malononitrile is in Cancer 
Research. This article deals with the 
measurement of possible activity of a 
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Integrate NBC 

-commander's planning guidance for the NBC staff 

By MAJ Ralph F. Ker 

H "I want the attached chemical company (-) to support the brigade's main 
effort. Coordinate NBC threat analysis in detail with the $2 staff to best 
conduct our offense to avoid contamination. If we can't avoid it, my intent is 
to fight contaminated. If maneuver units become contaminated any time after 
H-2 tH-hour being LD), they are to fight contaminated until such time that 
decon can be conducted. This does not include the reserves. 

"Plan and coordinate decon sites to allow flexibility and prompt execution. 
Look at conducting operational decon at our initial objectives to return 
fighting units back into battle. Priority of decon during the fight is to the 
reserves, combat Support, and combat service support elements. I want the 
staff to analyze the decon plan of the reserves in detail; 1 do not want the 
reserves conducting decon operations when it is time to commit them. Before 
and after the main battle, priority is to maneuver and field artillery units. 
Stress these priorities with the task force NBC staffs and ensure they compy 
with this directive. 

Iwant the smoke platoon to support the main attack. We'll retain 
command and control of the smoke platoon at brigade level; the main effort 

task force commander will have his hands full. Develop a comprehernsive plau that integrates all our available assets and is event driven, not t 
Use the NBC recon squad to support mobility of our maneuver units Coordinate with the $2 to integrate NBC recon into the R&S plan and tne 

inclusion of NBC into the decision support template. I want the staff to consider conventional recon assets for augmenting NBC recon ana vi and want to place this squad in direct support of the main effort, so analyze a coordinate this with the main effort task force S3 and NBC staft. It is unacceptable 
a specialty platoon and/or a maneuver company/team. I will, however, o brigade elements tighting degraded by MOPP and in protective postura concerned about our soldiers' ability to quickly identify chemical hazdru minimizing casualties due to chemical agents. I want chemical detense equipment reports scrubbed thoroughly and cross-leveling of essentia directed, if necessary. 

We have a great opportunity to use our NBC assets as the conhilities. multipliers that they are and I want to take full advantage of their c8po What are your questions7" 

Ow many times have you wit 

nessed the omission of NBC when the 

commander gave his planning guid-
ance for an upcoming operation? 
Without some initial guidance to fo-

cus the integration of NBC assets and 

NBC protection measures, the NBC 
staff is left in a void. 

Integrating NBC defense measures 
will be much easier when your 
commander provides guidance on how 
he sees NBC assets supporting the 
operation and specifies acceptable or 
non-acceptable risks in regard to troop 
protection measures. Working with 
our commanders to integrate NBC 
defense operations will provide for 
success on the integrated battlefield. 

A brigade commander's NBC 

planning guidance example allows us 

to identify and study the essential 

areas of concern for NBC operations. 
In this example, a heavy division 

chemical company (-) with head-

quarters section, the mechanized 

smoke platoon, one decontamination 

platoon, and one NBC reconnaissance 

squad are attached to the brigade. The 

brigade is the division's main effort 

for an offensive operation. The 

commander is speaking to the NBC 

staff (sidebar, right): 

driven. 

lose major combat power to contamination; that 
pt 

am 

ano 

tems 
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The commander must issue guidance 
to the NBC staff on a variety of 

subjects to set the course for not only 
employing NBC recon, decon, and 
smoke elements, but also NBC 
protection measures. Guidance must 
encompass the whole of the operation, 
not just a single phase. If this does not 

occur, the NBC staff must seek 

specifics or clarification and be 
prepared to provide advice and/or 

recommendations. The guidance 
should allow for flexibility and 
sustainability and provide sufficient 
focus to optimize NBC support for the 
scheme of maneuver. 

Guidance must encompass 
the whole of the operation, 

not just a single phase. 
command, is the commander's intent 
for fighting contaminated. Our 

commander has specified that, if 
necessary, he intends to have his 
elements fight contaminated. They 
will not be immediately pulled out of 
the fight. 

This is significant because it lets his 
subordinates know when to expect to 
conduct decon if required; therefore, 
they can devote their attention to 
fighting. This is also significant 
because it gives the staff the 
groundwork of what to plan for in 
regard to decon operations. The 

and coordinated, and the use of 

projected smoke, VEESS, smoke pots 
and grenades must be synchronized. 

Protection measures should 

We will identify the key areas and 
look at the specifics of this guidance 
to effectively implement NBC 

operations in accordance with the 
commander's intent. By identifying 
the key areas, we give ourselves a 

mental checklist of the areas we 

predominately be found in unit field 
standing operating procedures, but 
due to nature of the NBC threat, the 
commander may feel it necessary to 
direct specific active and/or passive 
measures for the staff to develop, 
plan, and coordinate. 

NBC Reconnaissance. The 
commander directed the use of NBC 
recon to support mobility of maneuver 
units. If there is any doubt as to what 
the commander means by this or any 
other guidance/directions, seek 
clarification. Insure you understand 
the commander's meaning to plan and 
coordinate operations to meet his 
intent. He wants NBC recon forward 

expect the commander to address. 
This will allow us to ensure 

commander stated that should comprehensive guidance is provided 
in the future so we can solicit infor- maneuver units become contaminated 

after H-2, they will conduct 
operational decon when the initial 
objectives have been secured, at the 
earliest. 

mation should it be omitted. The key 

areas of NBC planning guidance are: 

the commander's intent for fighting 
contaminated; employment considera-
tions for NBC assets; acceptable or 

non-acceptable risks; MOPP level 

guidance; and any other NBC 

concerns the commander may have. 
NBC planning guidance, along with 

the guidance issued to the rest of the 

staff, provides a common starting 

point for planning and provides focus 
for development of courses of action 

by the staff. 

Integration of NBC assets and 

timely execution of NBC protective 

This portion of guidance not only 
provides a time frame for decon 
operations, but also tells the NBC 

staff, chemical company commander, 
and the decon platoon leader the time 
period (H-2) they can plan to break 
down and prepare for repositioning, if 

they are not involved in executing a 

in the battle as opposed to using them 

in the brigade's rear area. 
You might develop options to 

employ the NBC recon and present 
these in a decision brief format to get 
final approval for their mission. When 

developing options for this asset, refer 

to FM 3-19, NBC Reconnaissance, to 

quickly review employment concepts 
or ideas and coordinate with the unit's 

mission. 

Considering NBC Assets 

Our commander gave employment 
considerations for NBC reconnais-

leadership on technical aspects which 

might influence their employment. 
The commander told us to consider 

sance, decontamination, and smoke 

operations along with NBC protection 
measures. Just because you do not 
have all these NBC assets chopped to 

your unit for a mission does not mean 

you should not consider these type 

operations. Conventional recon assets 

(scouts, for example) can be used to 

conduct NBC recon. Integration of 
organic decon assets must be planned 

using conventional recon assets for 

NBC purposes and vice-versa. There 

is no reason to leave NBC recon 

measures will be made much easier 

with this focus. Let's review the NBC 

planning guidance and look at the 

specifics in each area of concern so 

we'll be better prepared to initiate the 

planning process in a field 

environment. 

elements out of the recon-counter 

recon battle, just as there is no reason 

to not use scouts to augment NBC 

recon. In this case, the commander 

provided specific command and 
control guidance for the recon squad. 

Had this not been given, you would 

Fighting Contaminated 

Of major significance not just to the 

NBC staff, but to the entire 

11 
January 1995 



the logistics channels. Ensure the 
flexibility of the MOPP system is 

considered and that the recommended 
MOPP level falls within common 
sense. There is no need to place an 
entire command in MOPP if they are 
not all expected to be in a hazard area 

clarification. Also, be prepared to 

develop options to accomplish his 

intent and coordinate other available 

also propose a command or support 
relationship and be prepared to defend 
it when making the recommendation. 

Decontamination. The commander 
told us to look at conducting 
operational decon at our initial 
objectives and gave general guidance 
for priorities. He did not, however, 

state under whose command and 

smoke assets (that is, projected/ 
indirect smoke, VEESS, smoke pots, 

and smoke grenades). You must wear 

your hat as "Synch Smoke" to ensure 

effective integration and synchroniza-

tion of smoke to support maneuver. 

Other Concerns 
This is the proverbial "catchall" 

portion that is open for any NBC 

areas that the commander may want to 
discuss or that you, the NBC staff 
may desire to seek guidance on. Our 

commander stated his concern for 

identifying chemical hazards and 
desire to minimize casualties, and 
directed CDE reports be serubbed. 
This may be interpreted as making 
sure equipment is readily supplied and 
refresher training conducted in certain 

areas. We could see any of several 

issues addressed here to include: 

control the platoon is to operate or 

any concerns for conduct of thorough 
decon operations. Remember, 
planning guidance is to focus the staff 
on developing a course of action; for 

us the focus is on integrating our 

combat support with the scheme of 

Acceptable/Non-acceptable Risks. 

The commander informed us that it 

is acceptable to fight degraded by 

placing soldiers in MOPP, but 

unacceptable to lose major combat 

power to contamination. With this 

guidance, we can plan to integrate 
NBC recon to support maneuver units 

(to prevent the entering of contami-

nated areas) and integrate protection 
measures. Other areas the commander 

maneuver. 

Decon integration is simplified with 
the application of our doctrinal 

principles (found in FM 3-5, NBC 
Decontanination). Combining these 
principles with the commander's 
guidance, planning and preparing for 
decon operations can be integrated 
effectively. Coordination with the task 

force NBC staffs, the supporting 
chemical unit and other supporting 
units (medical for patient/casualty 
decon, MP for route control, for 

example) must address specifics for 
effective decon operations to occur. 

Work through details during the 

planning and preparation phases to 

prevent confusion at the decon site 
and not keep soldiers in MOPP longer 

than necessary or away from the fight. 
Smoke Operations. Like the NBC 

recon squad, the commander gave 

general employment instructions for 

the smoke platoon and specific 

guidance for the command and 
control. Again, if you are not sure of 

the commander's intent (that is, 

support the main attack"), seek 

may address include time periods for 
conducting NBC operations in 

relation to other critical events, 
maneuvering friendly units in smoke, 
use of other assets (MPs for decon site 
traffic control, for example) in close 

proximity to contamination, and/or 
troop safety criteria. 

command and control of decon sites; 
patient/casualty decon; additional 
active and/or passive NBC protection 
measures to emphasize and enforce; 
critical information requirements of 
an NBC nature, and so forth. 

Your role as an NBC staff member 
MOPP Level 

is to plan NBC defense operations 
IAW the commander's intent. Our commander did not provide 

any guidance concerning MOPP 

levels specifically, but he did state that 
he was willing to have units fight 
degraded by MOPP. Therefore, we 
must inquire to seek particular 
concerns and be prepared to make a 
recommendation. Do not make a 

Planning and coordinating these 
operations will be much easier when 

you receive guidance that covers the 

key areas identified in this article. 

Applying the key areas of NBC 
planning guidance will facilitate 

effective integration of NBC 

operations and assets to avoid 
contamination and minimize he 

effects of hazards on the battlefield. 

recommendation or accept a "field 

standing operating procedure MOPP 
status" in haste. As Operation Desert 

Shield/Operation Desert Storm taught 
us, MOPP suits are not only 
expensive, they can place a strain on 
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US Army Technical Escort Unit 

-DOD's hazardous materials handlers 

By CPT Victorie A. Kost-Swinson 

D uring the period of 5 January 
1993 to 2 February 1993, the United 

States Army Technical Escort Unit 

distinguished itself while executing an 
emergency response munitions recov-
ery mission at Spring Valey, Washing-

ton, DC, Operation Safe Removal. 
The Technical Escort Unit was on site 
within hours and swiftly established it-
self as a key player in the recovery ef 
fort, interfacing closely with local 

law enforcement agencies, disaster 
preparedness and emergency medi-
cal response teams. Using rudimen-
tary tools coupled with hard work and 

steadfast determination, the unit 
quickly and safely began unearthing a 

myriad of World War I era suspect 

chemical munitions. Unit personnel 
worked long and arduous hours and 

safely excavated, assessed, stored, 
packaged and transported, and/or de-
stroyed a total of 147 munitions items 
and a great amount of scrap muni-
tions and components. The unit per-
formed this tedious task without inci 
dent while thrust under the intense 
scrutiny of local and national news 
media and a weary public. The profes-
sionalism, superb technical knowl-

edge and dedication displayed by unit 

members were outstanding." [Army 
Superior Unit Award, General Orders 
Number 12, dated 13 May 1993.] 

SSG Wayne Danjou fin the hole) and other Technical Escort Unit personnel at the 
burial pit at Spring Valley. 
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The Past 

TEU was established 20 January 

1943 as the Guard and Security 

Division of the Chemical Warfare 

Service. Its original home was Camp 

Sibert, Alabama. The unit's initial 

mission was to conduct chemical 

munitions movements during World 

War II. TEU moved to Edgewood 

Arsenal in 1944. By the end of the 

war it had become the United States 

focal point for decontanmination, 

demilitarization, and disposal of 

thousands of tons of unused and cap 

tured chemical agents and munitions. 

Mr. Earnie Bryant, a former TEU 

sergeant major who now works for the 

unit as a DA civilian, recalls some of 

the missions in which he participated. 

"I remember going out on these ships 

full of rounds encased in concrete 

coffins.' We'd rig 'em with explo-

sives [the ships], and get on another 

boat and watch "em go down. We had 

to stay until we were sure all the 

coffins' sank...some of them would 

come back to the surface. 
" He con-

im Major and Kim McGhee, Technical Escot Unit personnel, pack HE munitions for 

transpot to AP Hill for destruction. 

ducted these operations off the coast 

of New Jersey. 
Mr. Billy Russell was assigned to 

TEU in the late sixties and again in 

the early eighties. He remembers 

doing open pit burns of all kinds of 

agents "back before the EPA was such 

a hassle." He participated in sea 

dumps off the coast of Okinawa in the 

late sixties and "did lots of escorts." 
In addition, Mr. Russell participated 
in Operation Redhar, the movement of 

chemical munitions from Okinawa to 

Johnston Atoll. It was the first large 
scale move of chemical munitions to 

the atoll. The Weteye bomb move 

ments from Denver, Colorado, to 

Tooele Army Depot, Utah, in 1980 

and 1981 were the last major munition 

moves for TEU for some time. 

located at Dugway Proving Ground, 

Utah. Its sixth detachment is located 

at Pine Bluff Arsenal, Arkansas. 

Operation Safe Removal was the 

Department of Defense's (DOD) first 

service response force operation. 

Working closely with Military District 

of Washington personnel, the Techni 

cal Escort Unit (TEU) spearheaded 

both the emergency response phase 

and Operaion Safe Removal. TEU's 

participation in this mission ensured 

the successful completion of a 

potentially disastrous operation. 

The unit's mission is one of the 

most diverse and unique in the 

military. TEU is a specialized 
chemical operations unit responsible 
for joint service, worldwide response 

for technical escort and recovery, 
stabilization, movement and disposal 

of lethal chemical agents, munitions, 
and related materials. 

The Unit The unit is responsible for emer 

gency response to Chemical Accident/ 

Incident Response Assistance opera-
tions in support of the DOD. In 
addition, TEU is one of the few 
assignmens in the Army where 
chemical and explosive ordnance 
disposal soldiers work with real 
chemical agents and munitions on a 
regular basis, in forms ranging froma 
one-ton storage container to a 
one-milliliter glass vial. 

TEU is a one-of-a-kind DOD asset. 

Aligned under the Chemical and Bio 

logical Defense Command, the unit is 

configured as a battalion. The unit's 

130 members include an equal mix of 

chemical and explosive ordnance dis-

posal soldiers and Department of the 

Army civilians. Its headquarters and 

three detachments are at Edgewood 

area, Aberdeen Proving Ground, 

Maryland. A fifth detachment is 

The Present 

The unit underwent a major chang 

in 1989. Up until then the unit was 

predominately military, the only 
civilians were on staff. In 1989 DA 

directed that the unit civilianize, due 
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TEO 

Mr. Dennis A. Anderson prepares fora decon operation during Operation Safe Removal, Spring Vley, Washington, DC, January 1993. 

chemical munitions from Europe. 
Retrograde, as the operation was 
commonly called, took a year to plan. 
Coordination efforts included DOD 
DA, the Federal Republic of 
Germany, the US Navy, and the US 
Air Force. According to Mr. Thomas 
Swinson, a former TEU soldier and 
current TEU civilian, "Trains came 
every day for a week from the railhead 
at Miesau [to the port at Nordenham] 
with containers full of rounds to load 

to a decreased authorization for TEU operation to include road, rail, 
and sea escorts and require joint 
service assets and multinational 

soldiers. The unit opened detachment 
positions to civilians. Many of the 
civilians who filled the jobs were 
retired, former members of TEU and 
former soldiers in general. The 
civilianization stopped before it was 
complete. The "new' TEU had 
civilian detachments with military 
leadership and a military commandd 
group. While some saw this as a 
change for the worse, the civilians 
actually lent a continuity that was not 

possible with the continual military 

personnel changes. 
In 1990 TEU took the spotlight 

once again. This time the mission was 
Operation Steel Box, the removal of 

cooperation. 
Steady change marked the next few 

years. Initially, TEU's operations 
focused on emergency responses and 
agent escorts. Unit personnel logged 
thousands of travel miles responding 
to missions around the world. 

on the ships." TEU personnel loaded 
two US Merchant Marine ships and 

stayed on them for the 45-day voyage 
to Johnston Atoll. This was TEU's last 
large-scale chemical munitions move 
Additionally, Retrograde was the last 

Response missions included unearthed 
World War II era chemical gas 
identification kits at Fort Jackson, 
South Carolina, and Fort Richardson, 
Alaska; a possible disposal site at 
England Air Force Base in Louisiana; 
and possible use sites in foreign 
countries. The unit began to get 
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