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INTRODUCTION

The Office of National Drug Control Policy (ONDCP) is pleased to have hosted its Fourth
International Technology Symposium. Previous symposia have concentrated on technology
advancements for counterdrug supply reduction, with a focus on support to drug law enforcement
agencies. Our fourth symposium focused on Harnessing Technology for the Five Goals of the
National Drug Control Strategy. .

The opening video by Vice President Gore and the engaging opening sessions led by Director
McCaffrey set the challenge and theme for the week. The audience was challenged to apply their
minds and creative and organizational talents to the problem of reducing drug use through the
Nation. In particular, the participants were encouraged to consider how technology can support the
five goals and 32 objectives of our comprehensive 10-year National Drug Control Strategy.

The Symposium presentations addressed the five goals of the National Drug Control
Strategy, a progress report on recent advances in medical and drug treatment technologies, a status
report on the 10-year Technology Plan from the Science and Technology Committee, and 80
technical papers. These proceedings contain the technical papers presented at the symposium. The
technical papers covered a broad array of topics. These included technology testbeds and test
protocols, technologies and methodologies for nonintrusive inspection, communications,
surveillance and tracking, information systems, chemical sensing for contraband and illicit
substances, and technologies for chemical tagging and trace detection.

In addition to the technical presentations, the symposium provided an Important opportunity
to share the practical considerations and field experiences of law enforcement personnel and to
discuss innovative approaches for integrating advanced technology into law enforcement
applications. ONDCP and CTAC gratefully acknowledge the excellent contributions of the federal,
state, and local U.S. law enforcement personnel who participated in a variety of discussions of these
issues and opportunities, and of the foreign visitors who presented their countries’ experiences. The
many thoughtful and useful information exchanges developed by the symposium participants at the
individual technical sessions are also appreciated. An incredible wealth of information was shared
among the attendees and has been taken back to their respective communities within law
enforcement, industry, and academia.

Dr. Albert E. Brandenstein

Office of National Drug Control Policy
Counterdrug Technology Assessment Center
November 1997
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HARNESSING TECHNOLOGY TO SHIELD AMERICA’S AIR,
LAND, AND SEA FRONTIERS FROM THE DRUG THREAT

Samuel H. Banks, Acting Commissioner of Customs
ONDCP International Technology Symposium
August 19, 1997

Thank you, General McCaffrey. Good afternoon, ladies and
gentlemen. I'm very pleased to speak to you today on counterdrug
enforcement operations at our borders, and in particular, on the
array of technologies we currently use and our technology needs
for the future. '

Protecting our borders against drugs is an integrated team
effort involving Immigration, Coast Guard, DEA, Defense, National
Guard, and many other Federal, state, and local agencies. The
Customs Service is at the center of that team, particularly with
respect to the use of technology, and because it is the agency
that I know best, I’m going to focus my remarks on how we use
technology in support of Goal 4. Along the way, I may give you a
totally new image of the Customs Service, which you may think of
now as only the uniformed airport inspector who checks your bags
and asks a few questions.

The Customs Service is at the center of border interdiction.
Customs seizes 65 per cent of the cocaine, 60 per cent of the
marijuana, and 84 per cent of the heroin that is seized by all
Federal agencies in the United States. We also have a big hand
in stopping the flow of money out of the country to pay for these
drugs.

To achieve these results, we dedicate about 35 per cent of
our budget to drug enforcement. The Customs personnel working on
drug enforcement are not just the uniformed inspectors and canine
officers at the ports, but also special agents working undercover
and investigating drug cases; air crews flying radar-domed air-
craft over South America; marine officers manning our sensor-
equipped intercept and undercover boats in the Caribbean; and
trained intelligence collectors and analysts.

Most of our technology is geared toward protecting America’s
borders from drugs, but it is also used for our other missions,
like collecting $23 billion in revenues and protecting America
from health and safety threats. We protect America’s kids from
unsafe toys and child pornographers, America’s jobs from unfair
trade practices, America’s businesses from the theft of intel-
lectual property rights, and America’s consumers from unsafe
foods, pesticides, and so on. Our mission is incredibly diverse,
and although my focus today is drugs, we use technology to
support all of our enforcement efforts.
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Now let me focus on our enforcement operations and use of
technology to support the first objective under the National Goal
of shielding America’s frontiers against drugs; that is, to
detect, seize, deter, and disrupt drugs destined for the U.S.

The first thing you have to appreciate is the size of this
job. The United States is a big country with open borders for
the movement of commerce and people. There are over 300 inter-
national ports of entry to protect. The 431 million people using
those ports last year was more than one and one-half times the
population of the United States. The number of people crossing
through our busiest land border port was more than the population
of the United Kingdom. Did you know that a truck crossss from
Mexico every 5 seconds and an ocean container is unloaded from a
ship at Long Beach every 18 to 20 seconds? Do you realize that
just during the 3 days of this Symposium, smugglers will have had
almost 5 million opportunities to smuggle drugs into the United
States hidden among the legitimate vehicles, people, and cargo
moving through our ports?

Our frontiers also include over 10,000 miles of land and
water borders, including the remote coastlines of Hawaii and
Alaska. We’ve also got to contend with thousands of airfields
and marinas within reach of the border. Even with Customs, Border
Patrol, and Coast Guard working 24 hours a day, 365 days a year,
protecting our borders is a very tough job. That’s why we need
technology to support us at every point along the way.

It is obvious that we cannot subject everyone and everything
coming into the U.S. to a rigorous examination. Our first need
is for technology to screen these millions of arrivals in order
to select the bad guys -- that very small portion that are
violators and a high risk for smuggling drugs into the country or
for smuggling currency out of the country.

To give you an example most people can relate to, do you
remember the scene at international airports only a few years
ago? Everyocne lined up first to clear Immigration and then,
after you got your bags, everyone lined up again to clear
Customs. With over 70 million passengers expected for FY97, we
couldn’t keep doing that -- and we don’t. Today, automated
information systems provide us with advance information on 50 per
cent of the passengers arriving at our international airports.

To make this happen, we’ve given passport readers and cther
information technology to the airlines so that when you check in
at Heathrow, Norita, Bogota, and dozens of other overseas
airports, a swipe of your passport through the reader szarts a
flow of information to Customs. We process this data through our
computer lookout system and its links to INS, FBI, NCIC, and




other lookout systems. We also analyze information from the
airline reservation systems regarding your ticket and other
pertinent screening indicators. By the time you arrive in the
U.S., we know who we want to talk to in detail and who is more
likely to move quickly through the entire inspection process.

At the airport, you now will encounter layered inspection
systems that utilize aggressive-alert dogs and mobile X-ray vans
to check baggage and cargo from the airplane. Once inside the
inspection area, there are plain clothes rovers mingling with
passengers and using behavioral analysis and other cues to detect
potential smugglers, supported by passive~alert narcotics
detection dogs and X-ray systems in the baggage areas. We’re
trying drug particle detectors at our airports to check both
passengers and baggage. In addition, we’d like biometric and
facial recognition technologies in order to provide more
information on passengers and pedestrians, to verify identities
against documents, or to identify persons on lookout lists.
These technologies also are important for checking outbound
passengers, baggage, and cargo as we look for currency.

Advance information on the 116 million cars entering the
U.S5. is essential if we are to quickly screen out the ones that
deserve our closest scrutiny. Customs already has a nationwide
database of suspect license plates that also is used by INS; the
plate number is entered manually as you pull up to the inspection
booth. This only takes a few seconds, but inasmuch as we have
only 15 seconds on the average to decide whether a car proceeds
or gets examined, we’d rather have the inspector use that time to
observe the vehicle and its occupants for anything that arouses
suspicion. As a result, Customs and INS have begun the
installation of automated license plate readers for all of our
inbound and outbound vehicle lanes on both the Mexican and
Canadian borders. These will enter the license plates of the
vehicle into our system automatically in lieu of the present
manual entry. In addition, this is the first time we’ll be
capturing information on vehicles as they leave the country.
While we probably won’t be able to stop a car on its way out,
we’ll have ample time to check plate information against a
variety of other data bases, so that we’ll be very well prepared
when that car returns. The Department of Defense has offered us
help in developing an information system to utilize this outbound
data in selecting inbound cars for attention, and we’re
discussing the details of that system right now.

In addition to this electronic technology, we also use our
canine teams to screen suspect cars waiting to reach the primary
inspection booth. Both dog and inspector are alert to signs of
suspicious behavior as they roam the pre-primary lares.
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We also need enhanced screening systems to handle the
millions of containers and trucks that enter the United States
each year - almost 10 million in FY96 and the number is growing
fast. We began a decade ago to automate the process of getting
advance information on commercial shipments from the importers
and freight forwarders. Then we built a variety of screening
systems to process this electronic information against risk
criteria, historical patterns, and trend analyses and to pick out
the highest risk targets that our people and technology should
concentrate on. Today, we get electronic information on about 98
per cent of the sea cargo that we receive. We’re currently
working on our second generation of automated targeting systems
using rule-based analyses and artificial intelligence features to
select sea containers and trucks that we should then run through
our technology. Some of that work has been supported by ONDCP’s
Counterdrug Technology Assessment Center (CTAC) as well as the
intelligence community. We’re also involved in the many efforts
going on in the U.S. to develop transponder-based electronic
information systems for trucks crossing our Mexican, Canadian,
and individual state borders.

By the way, although I’'ve talked a lot about screening
systems and automated targeting systems, it’s very important that
you realize why these are not the perfect answer against drug
smuggling at our air, land, and sea ports. Advanced screening
can’t provide a lot of help against one of the most prevalent
smuggling methods -- internal conspiracies. These involve the
airport and seaport personnel who handle the aircraft, bags,
containers, cargo, etc. In this smuggling scheme, traffickers
place drugs in baggage, in cargo, in a container, or in a truck
without the knowledge of the legitimate passenger, shipper,
driver, or anyone else who would be checked by the targeting
system. Upon arrival in the U.S., the drugs are removed before
the item ever reaches Customs for examination. A targeting
system focused on the innocent trucker or passenger won’t stop
this kind of smuggling, but as I’1ll describe soon, we hope to
have other technologies that will.

Now let me mention some of the inspection technologies that
we routinely use all around the U.S. These include the mobile
X-ray vans that I’ve already mentioned as well as a variety of
other X-ray systems for baggage, light cargo, and mail; handheld
contraband detectors, commonly called the Buster, that utilize a
small radiocactive source and backscatter detectors to find drugs
secreted in false walls, in tires, in car doors, and a multitude
of other hiding places; fiberoptic scopes to look into gas tanks
and the multitude of hiding places available in every vehicle;
drug sprays and drug wipes to check for drug traces on clothes,
baggage, and vehicles; laser range finders to look between or
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under cargo pallets to measure the inside of a truck and detect
false walls; as well as the drug detection dogs previously
mentioned to check baggage, vehicles, cargo, and mail.

We also make frequent use of less sophisticated equipment
like power drills, needle probes, and other hand tools to check
everything from trucks to briefcases. These “low-tech” items may
not be as sophisticated as the high-tech ones, but that’s not
what’s important. We will use anything that will help our
inspectors find drugs.

To protect our borders against drugs, it is not enough to
Just detect and seize them at the ports, you have to get to the
drug trafficking organizations and their transportation cells.
When we detect a load of drugs being brought into the country,
our Special Agents will often run controlled deliveries that
allow the load to proceed under surveillance on up the ladder of
the drug trafficking groups. These controlled deliveries take us
to major distribution points like Detroit, New York, or Chicago.
Most often the drugs are moved by car or truck, but they can also
go by air or sea. Whatever the route, we can use our sensor-
equipped aircraft and undercover boats to help us run these
controlled deliveries without tipping our hand to the smuggler’s
counter-surveillance. The DEA has designated almost half of our
2,800 Special Agents to run drug investigations stemming from the
borders and our investigative efforts often reach overseas to
prevent drugs from entering the U.S. and to disrupt smuggling
activities. For example, recent investigative work after the
seizure of 2,522 pounds of cocaine in Newark, New Jersey, led to
subsequent cocaine seizures in Spain, which was the source of the
shipments to the U.S.

The technology used by Customs Special Agents is typical of
most investigative organizations -- covert tracking systems,
miniaturized video and audio surveillance systems, telephone
wiretap equipment, night vision devices, secure communications,
and so on. And like the other investigative agencies, we need
new intercept technology to deal with the increasing use of
cellular and digital phones, secure faxes, and the Internet;
smaller and more reliable surveillance equipment; better power
supplies for all of our devices; and communications capabilities
that the criminals can not detect or disrupt.

Now let me highlight the operations and technology that
particularly emphasize protecting the southern tier of the U.S.;
i.e., the Southwest Border, Puerto Rico, and the Virgin Islands,
in accordance with Objective Two of the national counterdrug goal
of shielding America’s frontiers.
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The major drug smuggling threat in the 1980's was by small
aircraft flying drugs into Florida, the Caribbean, and across our
southwest border. With help from the Department of Defense, we
built a fleet of sensor-equipped aircraft based all alcng the
southern border supported by 15 radar-equipped tethered aerostats
providing low altitude surveillance reaching from California into
the Caribbean to Puerto Rico. The level of air intrusions
dropped from more than 300 in fiscal 1988 to less than a dozen
per year now.

Our success in disrupting the direct air route into the U.S.
led the traffickers to land their aircraft short of the border in
Mexico and to move their loads across the border between and
through the ports. 1In response, the Border Patrol increased
their resources and their efforts along the Mexican border,
forcing more smuggling, and more violence, into the ports.

In the early 90's, drug traffickers simply put large loads
of cocaine in private automobiles often without much attempt at
concealment. When we’d make a move to inspect their vehicle,
their means of escape was to just step on the gas, ram anything
in their way, and make a high speed get-away onto the streets or
highways beyond the port: a tactic we call port-running. As we
shut down port-running, the traffickers increased their use of
trucks, primarily empties, to carry concealed loads of thousands
of pounds of cocaine at a time.

To cope with the increased smuggling through the Southwest
border ports in cars and trucks, Customs instituted Operation
Hard Line. Operation Hard Line emphasized unpredictable
inspection methods, increased investigations, intelligence-driven
operations, and changes in the flow of traffic through the port
along with greater and innovative uses of technology. We also
increased the use of the National Guard to assist us in operating
many of our inspection systems and maintaining the controlled
movement of vehicles and cargoes through our ports -- cften the
Guard would bring their own Busters and other devices to assist
in this role. Today we have 620 National Guard troops augmenting
our resources nationwide, with 300 of them concentrated on the
Southwest Border.

The technology components of Hard Line are a mix cf low,
medium, and high-tech devices and systems. To stop the port-
runners, we use concrete posts or bollards that we raise and
lower hydraulically, stop-sticks dropped by inspectors in front
of suspect cars to deflate tires, and concrete highway parriers
to corral groups of cars and eliminate straight runs frzom the
entry gate to the exit. As a result of these measures, port
running dropped from 879 attempts in 1994 to about 330 attempts



in 1997. To further reduce these numbers, Customs and INS are
looking at additional ways to safely stop cars attempting to run.
through the port or make a U-turn back into Mexico.

Moving up the technology scale in support of Operation Hard
Line, we increased our use of dogs and handheld inspection
devices like the Buster, fiberoptic scopes, and range finders as
part of a layered inspection process that encourages inspection
of a car or truck at any point in its passage through the port.
The automated license plate readers for cars and trucks are
another element of the Hard Line technology improvements.

The high end of our technology scale is directed at
smuggling in commercial trucks. As you can imagine, a truck
provides a multitude of hiding places for drugs: tires, gas
tanks, walls, roof, chassis, false walls, and many more. We get
about 3.5 million trucks a year across the southwest border, and
if we gave each a full narcotics examination we’d have trucks
backed up clear to Mexico City within a matter of days. We’d
also shut down the U.S. auto industry and other businesses
depending on just-in-time deliveries from plants in Mexico.
Instead, we employ an examination strategy stressing selective,
flexible, and unpredictable inspections at every port; what we
need now are examination technologies that support this strategy.

The first technology deployed specifically for examining
trucks is the fixed site truck X-ray that scans the largest
tractor-trailer rig in a single pass and provides transmission
and backscatter images from both sides of the wvehicle. It’s not
the biggest or most sophisticated truck X-ray system in the
world, but for us it is practical, affordable, and most

importantly -- very effective. Our first system has detected
over 28,564 pounds of drugs since it began operation, along with
19 illegal aliens and a variety of other contraband. The

prototype was developed for us by the Department of Defense
Counterdrug Technology Development Program (CTDP); in just a
little over a year we will have six more in operation, with an
eighth system early in 1999.

The DOD program has also produced a mobile truck X-ray that
provides many of the features of the fixed site system in a
totally self-contained 32 foot truck capable of going to any port
on the border. The first of these systems was backscatter only,
but in October we will begin evaluating a prototype with both
transmission and backscatter. This system can examine trucks of
any size as well as cars and even some cargos. We have high
expectations for this system for both counterdrug and anti-
terrorism applications.
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Checking for drugs placed in the load-carrying section of
propane tankers and other thick-walled gas or bulk carriers is a
particularly difficult problem. The gamma-imager for trucks is a
joint effort of Customs, ONDCP’s CTAC, and DOD’s CTDP to solve
this particular problem. The prototype system is relatively
straight-forward in concept, operation, and appearance, and it
has proven to be exceedingly useful and durable during several
months of operational use by Customs. An improved version for
scanning trucks is presently being funded by DOD.

Operation Hard Line and its supporting technology have been
somewhat successful along the southwest border. Drug seizures
are up, the ratio of inspections per seizure is down, attempts at
port-running are down, and investigative cases and arrests are
being made all over the country as a result of intelligence
gained at the ports. ©Not surprisingly, the past 2 years have
seen a resurgence of drug trafficking through Puerto Rico and the
Caribbean. We have expanded Hard Line into that area and the
Coast Guard, DEA, and FBI are increasing their resources as well.

To deal with the increased quantities of drugs we expect
will be smuggled in sea and air cargo shipments, we are working
right now with the DOD CTDP on a joint program to develop
technology for use in seaports and airports in south Florida,
Puerto Rico, and around the country. This program will produce a
new generation of X-ray systems to examine bigger and heavier
loads than we can currently handle, from LD-3 air cargo pallets
to loaded sea-going containers. We also will be looking at how
our new and existing systems can be used together to improve our
overall effectiveness against drug smuggling in a “system of
systems” concept. Many of these technologies will be mobile or
relocatable so we can move our egquipment between ports to meet
changing threats and intelligence leads; this alsoc means we can
put the technology right at the point where the container or
pallet is dropped off the carrier, helping us to detect internal
conspiracies before anyone has a chance to remove the load. You
will hear more about these new technologies in the next 2 days.
We look forward to their successful deployment over the next 18
to 24 months.

Objective Two emphasizes intelligence and information-driven
operations along the southern tier and we are linking technology
to this aspect as well. Our intelligence teams along the borders
utilize automated information systems, communications intercept
equipment, drug particle detectors, the mobile truck X-ray, and
other technology to learn what the smugglers are doing, including
how they are reacting to our detection efforts. This enables us
to react quickly to changes in smuggler tactics and reduce the
smuggling opportunities available to the traffickers.
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As you know, drug traffickers will change their tactics in
response to our enforcement activities; a reality that again
affects our needs and criteria for technology. The counter-
measures employed by smugglers include shifting their crverations
to other locations or modes of entry and changing concealment
methods to defeat our inspection equipment, just as thev once
tried hot pepper to discourage our dogs. They also spy on our
operations, using spotters to assess our every move; they use
communication codes and equipment that are difficult tc inter-
cept; and of course, they try to monitor our own commurications.
We defeat some of these countermeasures by our use of multiple
inspection technologies, audio and video monitoring, ccunter-
surveillance measures, and the Service-wide use of voice privacy
radios, but we can still use new equipment that will mzke the
smuggler’s life even more difficult.

We also have enlisted American industry and businesses to
help protect the U.S. against drugs. Our Carrier Initiative
Program involves airlines, shipping lines, and truckers to assist
us in stopping drugs from entering this country through their own
use of inspection and security technologies. For example, 747's
loaded with hundreds of boxes of cut flowers arrive daily from
Colombia; these boxes were a serious smuggling threat until the
airlines began their own X-raying of every box on arrival in
Miami. One carrier even has closed circuit TV displays in Miami
that monitor loading operations in Bogota, and others are
considering buying their own large container and cargo X-ray
systems. The Program currently has over 3,300 participants and
has stopped thousands of pounds of drugs from reaching our shores
or getting through our ports. Last year, we started a new
partnership with U.S. businesses, the Business Anti-Smuggling
Coalition, to combat the smuggling of drugs in goods shipped by
these companies from Mexico and other countries into the U.S.

The goal of these industry partnerships is to eliminate the use
of legitimate business shipments and commercial carriers as a
major opportunity for narcotics traffickers.

Objective Three under the goal of shielding America’s
frontiers stresses improving cooperation with Mexico, Caribbean,
and other transit zone countries. We use technology ir a number
of ways to accomplish this objective, but I’d like to focus on
our air and marine programs. ’

Many folks don’t know that Customs has an air force of 136
aircraft, including surveillance and tracking aircraft that are
flying over Colombia, Peru, Bolivia, and the transit zcne. These
long-range P-3's are equipped with radar domes just lixes AWACS;

a technology program that many people thought was impcssible
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until we went out and did it. Our air fleet also includes 26
Citation-II jet intercept/tracker aircraft that are equipped with
the Air Force’s F-16 radar and the Navy’s FLIR; seven of these
Citations are supporting counterdrug activities in Central and
South America and two more are in Mexico. By the way, this was
another Customs development program that provided the model for
others to follow. We also operate other sensor-equipped fixed
wing ailrcraft and helicopters in the U.S. to track smuggler
aircraft and-boats and to support controlled deliveries, covert
surveillances, and apprehensions by Customs or other agencies.
The technology needs for our air operations include satellite-
based tracking systems, long-range optics, and improved
interagency communications.

Our marine fleet of 84 vessels is a mix of high-speed
intercept craft and unmarked small boats used for surveillance
and undercover operations. Smugglers are making extensive use of
air drops to boats waiting off the Bahamas and the Caribbean, and
our aircraft and marine interceptors work together and in concert
with the Coast Guard to disrupt these operations and intercept
the load-carrying boats before they reach shore. Our boats have
been rammed and shot at more than once by smugglers trying to
avoid capture, and we could use a stun-gun or other method to
stop smuggler boats trying such dangerous tactics. We also need
marine radar and infrared and infrared sensors to detect low-
profile vessels and jet-skis, underwater acoustic systems to
detect unusual marine activity, and better devices to look for
towed and parasitic concealments underwater.

The fourth objective under this goal is to support research
and technology. I believe that no other agency in the world can
match the extent and breadth of the Customs Service investment in
interdiction technology. ©Our field troops are willing users of
this technology and we are committed to its use in accomplishing
our mission. '

Our research and technology efforts are in lockstep with
ONDCP’s Counterdrug Technology Assessment Center and with the
programs of DOD, FAA, DOE, and other domestic and international
enforcement agencies. We are excited about the current efforts
with DOD and the other development programs 1’ve described, but
we still have lots of unmet needs. There are almost 300,000
railroad cars coming from Mexico each year and Customs and the
Border Patrol need better ways to examine them for drugs and
aliens. We need ways to quickly check passenger vehicles for
drugs without causing 5 hour delays or requiring everyone to get
out. We need technology to find cocaine and heroin carried on
or in the bodies of air passengers and pedestrians. We need
technology to deal with cyber-smuggling -- the use of the
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Internet by drug traffickers to conduct their activities and keep
their records. The heart of our counterdrug enforcement strategy
is a layered process that provides many opportunities to detect
the smuggler and disrupt his operations; we want every smuggler
to run a gauntlet that he doesn’t even know exists, and we need
technologies that support this concept.

I hope my remarks have given you an idea of how important
technology is to the protection of America’s borders against
drugs. We are committed to the effective use of technclogy to
satisfy Goal 4 of the National Drug Control Strategy. We know
that the job of protecting our borders cannot be done solely by
people, but neither can it be done solely by technology. There
is no silver bullet. This job requires effective and affordable
technology operated by and supporting trained and dedicated
personnel -- and we intend to achieve exactly that. Our national
success requires a full time effort from a coordinated, focused,
and dedicated team, supported by the best available technology.
That team includes American industry and I look forward to your
continuing support.

Thank you very much.



1-12



Progress Reports on Key Medical
and Treatment Projects
- (Session 10)






Current Developments in Cocaine Monoclonal Antibodies

Dr. Donald Landry
Columbia University
College of Physicians and Surgeons
722 West 168™ Street
New York, NY 10032
(212) 305-6874

Cocaine reinforces its self-administration the greater the rise and rate of rise to peak
serum concentrations. Catalytic antibodies are artificial enzymes which could reduce serum
cocaine concentrations, deprive the abuser of cocaine’s reinforcing effect, and thus favor
extinction of the addiction. Catalytic antibodies are elicited by immunization with a stable
analog of a transition-state for a chemical reaction. Cocaine can be deactivated by hydrolysis of
its benzoyl ester group and an analog of the transition-state for this ester hydrolysis will elicit
_antibodies which are highly specific esterases against cocaine. These artificial enzymes would
bind and hydrolytically deactivate cocaine, thus freeing themselves for further binding. Through
our new method for synthesizing phosphonate monoesters, we constructed several phosponate-
based transition-state analogs of cocaine hydrolysis. Using these analogs, monoclonal antibodies
were elicited and, thus far, nine anti-analog antibodies with hydrolytic activity against cocaine
have been elicited. The activity of one of these antibodies, 15A10, is already sufficient to test its
effect on cocaine-induced reinforcement and toxicity in animals models of addiction and
overdose. We are also investigating novel strategies in analog design, and have undertaken
structural analysis and mutagenesis studies of the most potent catalytic antibodies in hand, in
order to optimize enzyme activity in preparation for antibody humanization and clinical trials.
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Developing Medications for Drug Abusers

Dr. Michael Kuhar
Emory University
954 Gatewood NE
Atlanta, GA 30329
(404) 727-1737

Medications for opiate, nicotine and alcohol abuse are proven to be effective. They
reduce drug use, improve the addict’s health, relationships and productivity. However, there are
no medications for methamphetamine, cocaine, or amphetamine addicts. Given that these drugs
are now serious threats to the health, well being and safety of our society, the development of
medications for these drugs, referred to as psychostimulants, is a national priority.

Many kinds of medications are needed. Just as there are many kinds of medications used
to control cardiovascular diseases, we will need more than one kind of medication to treat
methamphetamine addiction. We will need medications to control craving and “out-of-control”
drug seeking, to reduce toxicity, and to prevent relapse. Because securing the addict to a
treatment program is how treatment must begin, our group has been developing medications
which are a first, critical intervention, which we expect will allow the addict to stop destructive
behavior and begin treatment.

An obvious defining feature of drug addiction is out of control drug seeking behavior.
This often leads to performance of crime and a series of self destructive episodes that can effect
all aspects of an addict’s life. Many addicts leave treatment because of the demoralizing,
persistent strong urge to find, buy and take drugs. A medication that will stop this persistent
strong urge to seek out illicit drugs is essential. This type of medication is the focus of the work
of our group.

We are developing a medication that would be controlled and dispensed by the treatment
physician, that would reduce craving for illicit drugs, and that would be a safe stepping stone in
the overall process of withdrawing from drug use. The fact that the treatment center dispenses
the drug will bind the addict to the center and give the treatment staff some control over the
addict and the opportunity to set in place a program for detoxification. This type of approach,
which is not a cure or the “magic wand”, is proven to be effective as part of a larger program.

Our program began more than 10 years ago in collaboration with Dr Ivy Carroll at the
Research Triangle Institute. Dr Carroll is a medicinal chemist and synthesizes the compounds
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which are tested by Dr Kuhar’s team. We now have on hand more than 25 reasonable
medication candidates which, with the support of ONDCP, are being tested further. Nearly 500
compounds have been synthesized and tested overall.

Every effective therapeutic medication has to have various properties. Besides the
obvious need for safety and low toxicity, the compounds must also be potent and selective for
their targets in order to reduce side effects, be orally active, and reasonably long acting. Some
other technical needs must be met also. The compounds that we have developed have these
properties, although detailed toxicity testing must be done. Of course ultimately they must be
shown to be effective in the real settings of treatment centers. Our compounds are referred to as
phenyltropanes.

Because it is unethical to test compounds in humans unless they are proven likely to be
safe and successful, it is necessary to test these compounds in animals, particularly in animal
models of addiction. A particularly effective and useful animal model is the self-administering
animal. In this paradigm, an animal is given the opportunity to obtain an injection of a drug by
pressing a lever. If the animal likes the drug, it will self administer it by pressing the lever again
and again. This is an exceptionally good model in that almost all drugs that humans abuse are
self-administered by these animals. Without this kind of animal testing, progress in developing
medications of all types would be impossible or at least much more dangerous to people.

The compounds that we are developing can stop drug self administration by the animal.
In other words, an injection of one of our candidate medications, will reduce or stop the
subsequent self administration of cocaine. This is an important “proof of principle” that is
necessary before these compounds can considered for testing in humans.

While we are some years away from testing in humans, we have produced excellent
candidate medications that are badly needed.

These medications would be used in the following scenario. When an addict presents
himself for treatment, whether it be voluntary or coerced, he/she is in a state where their behavior
is out of control. The urge to seek, obtain and take the illicit drug is so great that the odds of
failure of treatment are very high. However, the medication that we are trying to produce would
reduce or stop these urges. The addict would return for more medication and be amenable to
further treatment. Eventually it is hoped that all treatment would be stopped and the addict
would return to normal life.

(As often happens in medical research, there may be other, unexpected uses for some of
our compounds. While our focus is on medications for drug abuse, many of our compounds
could be useful in treating depression, obesity, attention deficient hyperactivity and Parkinson’s
Disease. One of our compounds is being developed by a drug company as a diagnostic tool for
early detection of Parkinson’s disease; this compound is in Phase II testing which indicates that
it is well along the path of drug development and could be marketed in a couple of years.)



The Drug Evaluation Network Study
and the TRI-Net

- An Electronic Information System to Track National Trends in
Substance Abuse Treatment

Deni Carise, Ph.D.
Treatment Research Institute (TRI) at the University of
Pennsylvania School of Medicine

And

A.Thomas McLellan, Ph.D.
Center for Studies on Addictions, University of Pennsylvania
and
Treatment Research Institute (TRI) at the University of
Pennsylvania School of Medicine
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Introduction

The Drug Evaluation Network Study (DENS) is a national, electronic data
collection project that has recently completed an extensive pilot stage. During this pilot,
the DENS information system (the TRI-Net) was installed in 5 cities; New York, San
Francisco, Chicago, Philadelphia, and Albuquerque, and in over 40 treatment programs.
The primary goal of the pilot was to evaluate the applicability of the TRI-Net information
system for collecting and transferring data on the needs of patients presenting for
substance abuse treatment across the country. Currently, an estimated 1 million
Americans are undergoing some form of substance dependency treatment program
(National Drug Control Strategy, 1997).

The data collected include Addiction Severity Index (ASI) interviews
administered via laptop computers by trained interviewers at the programs. The ASIis
the most widely used drug and alcohol assessment instrument in the field. The collected
ASI’s are transferred via modem to the Treatment Research Institute (TRI) on a bi-
weekly basis. This insures rapid, timely, valid and useful data on the demographic make
up and the nature and severity of probiems presented by substance abuse patients entering
the “network” of programs.

Ultimately, this system will include alcohol and drug treatment programs
representatively sampled from all of the major metropolitan areas in the country. It will
include public and private programs delivering various types of substance abuse
treatments including residential and therapeutic communities, intensive outpatient,
traditional outpatient, and methadone maintenance programs. Additionally, there are
plans to include drug court programs. Collection of this type of information is consistent
with the national funding priorities listed by the Office of National Drug Control Policy
which demands a strategy that “contains the means to identify and monitor new drug use
trends so that programs can address them proactively” (National Drug Control Strategy,
1997).

There has been no system of data collection focused upon the characteristics,
nature and severity of problems of patients entering substance abuse treatment across the
country. In the DENS TRI-Net, we are collecting ASI information on the nature, number
and severity of patient's problems at the time of treatment admission in the following
areas: medical, employment, drug, alcohol, legal, family, and psychiatric (Carise,
McLellan, Kleber, & Petro, In Press).

DENS also collects information on length of stay, type of treatment, and
discharge status, all of which have been shown to be important in evaluating outcome
(Gottheil, McLellan, & Druley, 1992). Although this is very basic information, even this
minimal data has not been available since the 1970's; and never in a form that could
provide rapid reporting to state and federal policy makers. Consequently, policy makers
at the federal and state levels have not had the information necessary to recognize
important changes in the patient population and the introduction of new drug problems

2-6



occurring over the past two decades. These trends have ultimately had profound
influence on the treatment system (i.e.: the emergence of AIDS, the cocaine epidemic, the
influence of managed care, etc.).

There is every indication of continued change within the substance abuse
treatment field in the years to come. Thus, there will be an even greater need for “real
time” information about patient characteristics, their problems, and the acuity of those
problems in the planning and administering of the substance abuse treatment system.
This information is essential to national agencies such as ONDCP, NIDA, NIAAA,
CSAT, CSAP, N1J, NIMH, the Veterans Administration and most state treatment
systems. To be useful, the information should be relevant to the multiple clinical,
administrative, fiscal, evaluative, and policy questions that so regularly arise, and the
information should be available rapidly and continuously to enable observation of
changes over time. Ideally the data should be suitable for presentation to many different
audiences. Finally, the data must be useful and informative to treatment providers who
collect it.

The DENS study and the TRI-Net system of data collection was designed around four
separate principles:

1) Nationally representative sampling - After successful piloting of the TRI-Net
system, DENS is ready to select a truly representative national sample of treatment
programs. Programs selected will include publicly and privately funded programs from
26 major metropolitan regions of the country, and from all major treatment modalities.
Just as television advertisers have developed the nationally representative set of "Nielsen
Families" whose daily habits inform us about the trends in television watching - we
propose that the patient characteristics and problems shown by admissions to the
nationally representative sample of treatment programs will inform federal and state
policy makers about current trends in the substance abuse field.

2) Reliable, valid and flexible information on clinically relevant patient
characteristics. The Addiction Severity Index (ASI) will be the primary source for

collection of patient information. The ASI will provide basic, valid, clinical and
administrative information on all patients entering the national treatment system (Carise
& McLellan, In Press). The ASI is a free, public domain instrument and is the most
widely used instrument in the field. There are established training materials and the
availability of a toll-free 800 number manned by trained staff to answer any questions
regarding the instrument. Finally, information from the ASI is useful to programs’
clinical staff in the initial assessment of prospective patients and to program
administrative staff in providing basic descriptive information for reporting purposes.
The ASI also provides information that can easily be used as a valid baseline in
subsequent outcome evaluation efforts.

However, it is also clear that the ASI by itself will not provide information on the

multiple and highly specific questions that continually face those in the national and state
policy arena (e.g., How many pregnant women are in the system? Are more patients
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using amphetamines compared to last year? How many patients are referred directly
from the criminal justice system? Is intravenous drug use increasing, and in what parts of
the country?) To address these areas of interest as they arise, TRI-Net has the capability
to add up to ten questions that may be included for a time-limited period (e.g., one to six
months), and will allow collection of specific, timely information in a rapid time frame.

3) Collection of information by local staff - For economic reasons, and to
maximize the local utility of the information to the treatment programs, the data
collection is implemented by trained staff at individual treatment programs during the
intake process. We train staff members of each participating program to administer the
ASI and use the data transfer system. Also, lap-top computers and clinically useful
software packages are provided to the programs in an effort to make the data collection
beneficial at the program level.

4) Rapid transfer of all collected data on a timely basis to a central information
system - The true value of this information to national substance abuse treatment and
policy development efforts is the availability of "real time" information on patients
entering the treatment system. To this end, the data collected at the program level are
transferred to a central server unit via high speed modem. To protect client
confidentiality no identifying information, including client’s name, address, phone-
number, social security number, etc, can be transferred. This process does not involve
significant additional work by the treatment program staff, it is done twice a month, and
takes approximately 5 minutes. Thus, when a report on the DENS is issued, it includes
data on clients entering the system as recently as 1 week ago.

With these principles in mind, staff from 41 programs in 5 states were trained on the
administration of the Addiction Severity Index and the DENS/TRI-Net system during the
pilot phase of the project. At the time of this writing, approximately 1,700 cases have
been collected from residential, outpatient, intensive outpatient, methadone maintenance
programs and drug courts. This paper will discuss what and how data has been collected
with the DENS system, what was learned in the pilot stage, implications of the study, and
future expansion plans.

Note: Although pilot data on trends, comparisons of drug and alcohol problems
between cities and areas of the country, differences over time, and differences between
program types will be presented, programs participating in the DENS pilot stage are not
randomly selected. This data should be viewed only as an indication of the types of
inferences that can be drawn from the system after a random sample is employed.

Procedures

Both technical and administrative difficulties can be expected in the development
of a project of this scope. For this reason, we decided to initiate the system in several
phases. Our hope was to resolve difficulties as they arose at a manageable level and with
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minimal cost. The first phase of the pilot involved development of data collection
technology and implementation of that technology in four programs in Philadelphia. The
second phase involved responding to comments or problems from phase I and testing the
system in 4 additional cities.

Admission Interview (ASI) - Client Data

As indicated above, the data collection efforts include the ASI provided in a
computer software program. Our decision to focus on the ASI followed more than 20
years of replicated reliability, validity, and utility evaluation of the instrument with a very
wide range of substance abusers (McLellan, Kushner, Metzger, & Peters, 1992,
McLellan, Luborsky, Cacciola, Griffith, Evans, Barr, & O’Brien, 1985, McLellan,
Luborsky, O’Brien, & Woody 1980). We have confidence based on this pre-testing that
the data collected will be accurate and useful. The ASI data collected has immediate
clinical value since we include a software package that prints out a six to nine page
clinical narrative which may be used by programs as the admission note or evaluation
summary. This narrative summary is also used by many providers to satisfy state
requirements for an individualized intake evaluation, and provides a written springboard
for the "biopsychosocial" assessment.

In the first phase of the pilot, data were collected on a pen-based laptop computer
using MS Windows based software. This computer is an 8 1/2" by 11" tablet that
receives input via a magnetic pen. It is an IBM compatible 386 system. The Addiction
Severity Index was transferred to a software based version developed with FoxPro for
Windows and additional support libraries. The system allows an interviewer to enter data
directly into the laptop computer using the magnetic pen (rather than a keyboard) during
the ASI interview. This allows the interviewer to establish good rapport with the client
by maintaining appropriate posture, eye contact, and body language similar to that of a
typical paper and pencil interviewing format. This version of data entry has been fully
acceptable by patients and interviewers. We have not had a single case in which a patient
refused to provide us with information using this format. Further, we have found very
high correlation between the pen based system and the standard paper and pencil
interview ASIL.

All data are automatically screened for errors and inconsistencies during the
interviewing process. The ASI computer software will not allow the interviewer to enter
invalid values (i.e., entering a value of 5 for a question that has a range of 0 to 4). The
cross-checking system also detects inconsistencies, such as contradictory coding (ex; the
client reports in the medical section that s/he is receiving a pension for a medical
disability, but does not report that as income in the employment/support section. These
inconsistencies are “flagged” during the interview. This allows for immediate correction.
When an error occurs, a built in ASI dictionary prompts the interviewer and s/he has the
option of correcting the error immediately or at the end of the interview. Finally, at the
end of the interview, there is an option to run a data check on all of the data entered. This
check identifies blank fields or skipped questions and notes any errors that were flagged
during the interview. Overall, the error and inconsistency checking system of the
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software produces a more accurate interview than the standard paper and pencil ASI
interview. In fact, throughout all phases of the pilot, the “poor data” rate ranged from 3.0
to 4.5%, substantially better than our experience with pen and paper based ASI
interviews. For the purposes of this study, poor data is defined as any intake ASI missing
the data necessary to calculate at least 5 of the 7 composite scores, or any ASI missing
data on the date of intake or date of interview. ASI composite scores are automatically
calculated by the computer upon completion of each interview.

Program Description Form — Program Data

It is important for a number of reasons to develop useful and accurate descriptive
information on the nature and organization of the treatment programs participating in the
study. Therefore, a program description form was created based on earlier work
completed by the Center for Substance Abuse Treatment as part of their National
Treatment Improvement and Evaluation Study (NTIES); and based on the Drug and
Alcohol Services Information System (DASIS), “Uniform Facility Data Set” (UFDS). It
was important to build from this early work to insure maximal comparability with
previous, large-scale data collection. The resulting Program Description Form,
completed once each year by every program participating in DENS, includes extensive
information on the treatment program, the services offered, and staffing and fiscal
statistics. Examples of the types of questions included in the program description form
include:

Type of program (Independent/Free Standing. part of a hospital, profit, non-profit, etc.)
Type of care offered (Inpatient, partial hospital, intensive outpatient, methadone, etc.)
Total Number of Beds Available/Length of Program, Average Length of Stay

Total number of treatment hours per week

Waiting list information

Staff Descriptors: ,

Full-time, part-time, volunteer, Psychiatrists, Social Workers, Addictions

Therapists, administrative, ethnicity, languages spoken, and recovering staff, etc.)
Reimbursement/Insurance Descriptors

Private insurance, PPO, HMO or fee for service, Medicaid, Medicare,

VA benefits, State, Federal funding, self-pay, or percent bad debt/charity.
Acceptable Reasons for Admission (Poly-drug, alcohol, heroin, cocaine problems, etc.)
Information on number of individual and group sessions.

Drug and Alcohol Services Offered at or by the program

Number of educational, 12-step, relapse groups, etc. per week. Aftercare,

medications for drug craving, (e.g. Desipramine), breathalyzer/urine testing, etc.
Medical Services Offered by the program (evaluation, HIV testing, prescriptions, etc.)
Employment Services Offered at or by the program.

Family Services (Childcare, couples counseling, parenting skills, etc.)
Psychological/Psychiatric Services Offered at or by the program (Relaxation/stress
management, psychiatric medications, biofeedback, etc.)

Note: A complete copy of the Program Description Form is available from the senior author.
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The TRI-Net System: An Electronic Information Transfer Protocol

Prior studies at the University of Pennsylvania Instrument Development Center
have found that laptop computers offer real ease of use even for new interviewers. The
current system includes an internal data transfer modem and a built-in protocol for the
easy transfer of collected ASI interviews. Perhaps as importantly, the system allows for
two-way transfer of information, thus permitting our central server to send up to 10 new
questions to each of the program computers as the need arises. In this way, the system
will continue to be current and streamlined, asking a few targeted questions of
administrative and clinical significance, getting the answers rapidly and then
discontinuing those questions in favor of other questions that will inevitably arise.

Once the data are checked and corrected at the program site, the interviewer sends
the information via modem to the TRI-Net computing station where data from across the
nation are received and stored. Transferring data via modem is an easy process. Each
program participating in the TRI-NET study selects a convenient and regular time to
transmit data. To transmit the data, programs simply connect the computer system to any
telephone line using the modem located in the back of the computer and continue through
the prompted commands. The software automatically dials and connects the system to
the TRI-NET computing station. Data are downloaded in about 5 minutes, depending on
the number of cases being transmitted.

The system is specifically designed NOT to transfer any identifying information
(i.e., name, social security number, phone number, address, etc.). If there are any
questions during the data transfer process, TRI-NET has a toll free number (1-800-335-
9874) which provides technical support. Once data are transmitted, end-users receive a
message indicating the transfer was successful. Data are then stored in an electronic
folder dedicated to each agency. These data are merged with other folders to produce a
national database we call the TRI-“Net”. All programs have complete access to their
program database and partial access to the full national data system, to permit
comparisons between local and national trends. No program will receive data from
another identified program.

Treatment Programs

Treatment programs from five cities across the country (Philadelphia, Chicago,
New York, San Francisco, and Albuquerque) were asked to participate in the pilot in two
phases. These programs continue to be the "laboratory"” for us to develop a monitoring
system that will be easy to use, provide clinical information to the programs, and have the
capability to provide the needed data on a national scale. Like the larger sample of
programs that will form the national system, these programs have been chosen to
represent different modalities of treatment and populations of patients. They include
methadone maintenance, inpatient residential, traditional outpatient, intensive outpatient
program , and drug courts.
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It is recognized that these programs are not necessarily representative of the
greater population of all treatment programs; however, at this point, importance was
placed on the development of a potentially useful prototype system in an atmosphere of
cooperation and participation. The finished prototype will now be implemented in a
larger, randomly sampled, and more representative network during the upcoming
expansion.

Inmitial Training and Testing.

The following package of materials and training are provided to all programs:

1) A laptop computer with Windows® operating system and internal modem. The
computers are chosen based on ease with which an interviewer can talk with a patient in a
normal fashion (as they would with a clipboard and pencil) and to record information in a
rapid and accurate fashion.

2) Pre-loaded software that permits collection of the ASI data (including notes
and comments) and downloads to a central computer via modem. The full ASI (45-60
minute interview) is on the computer. It should be noted that this is not a self-
administered version of the ASI.

3) Additional software is provided that uses the collected ASI data to provide
clinical staff with a six to nine page clinical narrative suitable for use as an intake or
admission summary, and to guide the initial treatment plan for each patient. This
information is stored as a Windows® based word-processing document.

4) A training package describing the use of the computers, instructions for
downloading the collected information, and instructions for using the clinical and
administrative software. In addition, each program has access to a toll free, telephone
information service that provides support on all aspects of the process.

5) Programs receive an annual stipend of $1.000 to partially offset any additional
costs incurred by the program.

6) Programs receive extensive quarterly reports comparing all data collected at
their site to the nationwide database. Program administration staff have placed a high
value on these reports which they have used to justify funding, help with accreditation
proceedings, and to reallocate staff. These reports, in the form of tables, statistically
compare data in every area of clients functioning. Occasionally, programs will request
and receive additional reports for specific purposes such as comparing their inpatient with
their outpatient program, severity of problems of male vs. female clients, or for a site visit
by an accrediting agency visit. A software program was developed to enable quick
response to these requests, and the 10 page (Excel® based) report can be generated
within 48 hours. :
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In phase I of the pilot, the four treatment programs located in the greater
Philadelphia area were each individually trained in the use of an earlier pen-based
computer. These programs included an intensive outpatient and traditional outpatient
program located in a large, research oriented treatment center, a small inpatient program
specifically for pregnant women and their children, and a Veteran’s Administration based
methadone maintenance program. All programs had previous training in the ASI, which
we hypothesized would make implementation of DENS relatively trouble-free.

Overall, the most notable difficulties were with the pen-based computers. It
should be noted that two of the programs were quite computer knowledgeable whereas
staff at the other two programs described themselves as “computer phobic.” Although
staff at all four programs liked the idea of being able to write on the computer screen with
the ‘pen,’ they were less than enthusiastic with the results. The translation of their
writing from the pen computer screen to the printed ASI resembled notes taken by an
elementary school student with a crayon. Regardless of the neatness of the writing, the
print out appeared less than professional.

Because of staff complaints with this aspect of the computer, we altered the
software to allow the counselor’s notes to be entered directly from the keyboard.
Additionally, changes were made to the computer and the software in an effort to
decrease problems with the study. The computers were 386 MHz, windows based
laptops with 8mg ram. The equivalent computer with Pentium technology would triple
the cost. Because the speed of the computer functioning was the primary complaint, we
added an additional 8 mg ram for a total of 16. This moderately increased the speed in
running the ASI and crosscheck programs, and in printing the ASI.

Phase II — Chicago and Albuquerque

Shortly after completion of training in the Philadelphia programs, training
commenced in Albuquerque and Chicago. Because extensive problems had not yet been
identified with the pen-based computers, the study continued to include them. In
Albuquerque, a large free standing residential program was chosen, as well as three other
programs (methadone, intensive outpatient, and traditional outpatient), all housed within
a large, research and university based facility. In Chicago, four facilities, most offering
several modalities of treatment were approached with the expectation that two would be
willing to participate. All four programs wanted very much to participate. Since we
wanted to pilot this as extensively as possible, all four facilities were enrolled
representing a total of 9 programs.

In Chicago, most programs had some level of computerization, but none were
research-based facilities. The facilities include a large, private methadone treatment
center and a primarily Hispanic center providing inpatient, outpatient and intensive
outpatient services. There is also a community-based facility providing outpatient and
intensive outpatient services, and a large free standing facility providing numerous types
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of treatment with inpatient, outpatient, and intensive outpatient programs. At the time of
this writing, the programs have been collecting data for just over a year. All were
recently approached about continuing participation for a second year, and every program
agreed to continue. Interestingly, each of these facilities was large enough to necessitate
a second computer, and all volunteered to forfeit their $1,000 site stipend for use of a
second computer.

Although the Chicago programs have contributed extensive amounts of data
(about 700 cases to date), and have all requested participation for a second year, there
were some difficulties. These difficulties again revolved around the pen-based
computers. The pen-based computers, made affordable because they were not new, but
“refurbished”, have not performed well. There have been problems with the modems,
pens, power cords, and overall performance. One power cord had to be replaced due to
excessive overheating. Three pen batteries (which were estimated to last several years)
needed to be replaced, and one pen quit working. Several of the modems worked
intermittently, and two ceased working altogether. Finally, one computer, after about 12
months of use, no longer worked at all.

Chicago is scheduled for a second training in October 1997. At this time, all pen-
based computers will be replaced by newer, faster, and more reliable Pentium computers.
Because pen-based Pentium computers would have increased the cost three-fold, the
new Pentium computers will not support pen-based technology, but will utilize the more
standard touch-pad or trackball technology. Recent developments in technology have
driven the price of these computers down to about the same cost as the older, refurbished
pen-based. Although a shorter “booster” training was budgeted for all continuing cities,
the amount of staff turnover was underestimated, and there appears to be a need for more
extensive training including the ASI training and site visits (Fureman, McLellan, &
Alterman, 1994). Only 50% of staff originally trained are still working at the programs
in the same jobs. This turnover rate approximates our experience in each of the pilot
cities.

Difficulties in the research-based facility in Albuquerque were similar to those
encountered in the two Philadelphia research based programs. This facility represented
three program modalities; methadone maintenance, intensive outpatient, and traditional
outpatient. They were given three of the pen-based computers. The staff appeared
ambivalent about completing the ASI, viewing it as additional work in an already
stressful environment. Initially, the facility assigned the evaluation staff to the task of
completing ASI’s and TRI-Net staff conducted training. The staff resisted this
assignment, and administration of the ASI interview did not begin for a number of weeks
or months. When ASI data was collected, it was done by staff other than the trained ASI
interviewers. The study was delayed for various reasons over a significant amount of
time.

The inpatient program in Albuquerque, despite difficulties with their pen-based

computer, continues to participate and send data. This program has collected a significant
amount of data and currently has approximately 300 cases in the study. It should be
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* noted that problems with the pen-based computer including problems with two modems,
total failure of one computer, difficulty printing, and two replaced batteries in the pen did
require a significant amount of time, mostly phone consultation, on the part of the
program. Programs continuing in DENS will be issued the newer, Pentium computers for
their second year of participation.

Pilot Phase II continued — San Francisco and New York

Based on our experience in the first three pilot cities, some changes were made
prior to implementation in San Francisco and New York. The ASI software was
improved based on feedback from the earlier pilot programs. Changes were also made to
the ASI narrative software. Staff at programs from the early pilots had noticed a number
of syntax problems and incorrect linking of data to the narrative. These were reviewed
and the narrative improved. Also, new Pentium based computers were ordered for all
programs. In addition to being faster and more reliable, this also enabled programs to
load the narrative software directly onto the laptop. The inclusion of this software would
have slowed down the pen-based computer considerably and was previously only
installed on program desktop PC’s.

Finally, significant changes were made for implementation in the New York
programs. Firstly, a decision was made to over sample New York programs due to the
high percentage of individuals in treatment in the city. Secondly, the programs were not
chosen because they had participated with us in other studies, or because a member of the
TRI-Net staff had worked with the program previously. Although the programs were not
truly randomly chosen, this is the first city where programs without prior knowledge of
the study or its investigators were invited to participate. A list of programs in the New
York area was received by the state, and each was “cold-called” and asked to participate.
A total of eighteen provider facilities were initially contacted. Sixteen requested and
received additional information packets. Six facilities declined participation citing
“manpower problems” because they did not utilize the Addiction Severity Index in their
intake and had no immediate plans to include it. Two programs from the interested
facilities were ruled out because they did not meet selection criteria requiring a minimum
of twenty intakes per month. Thirty-five staff members from 11 participating New York
treatment programs have been trained and are collecting data.

Although DENS was only recently implemented in these cities, we currently have
approximately 200 cases from the San Francisco programs, and approximately 300 from
New York. Already, there has been some staff turnover in the programs, and additional
training, while not budgeted, has been requested. There have been no computer,
hardware, modem, or software problems reported from San Francisco. Clinical and
administrative staff at these programs have expressed appreciation for participation in the
study, particularly in light of recent statewide initiatives to use the ASI in California.
Several other programs have heard about DENS and asked to participate, however, any
additional programs included in the area will have to be randomly selected.
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In summary, the DENS pilot sites include programs in five cities: San Francisco,
Albuquerque, Chicago, New York, and Philadelphia. Sites in Albuquerque, Chicago, and
Philadelphia beginning their second year of participation will receive additional on-site
training and new computers. Currently, there are 41 programs actively participating in
DENS and sending data. Fourteen traditional outpatient programs and 9 intensive
outpatient programs are participating. There are 8 inpatient or residential programs
participating. Nine methadone maintenance programs are included. Additionally, there
is currently one drug court actively participating. Their estimated number of intakes per

month are listed below.

Type of Program Number of Projected Projected Total
Programs Intakes Per for Next 12
Month Months
Inpatient/Residential 8 235 2,820
Traditional Outpatient 14 181 2,172
Intensive Outpatient 9 64 768
Methadone Maintenance 9 185 2,220
Drug Courts 1 20 240
ITOTALS 41 685 8,220
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REPORTS FROM CURRENT DATA

To illustrate some of the many issues that the DENS TRI-Net system will be able
to address, we examined data from programs in the five pilot cities. The following
represents information from over 40 treatment programs in 5 major metropolitan areas. It
should be noted however, that the programs participating in the DENS pilot stage were
not randomly selected, and this data should be viewed only as an example of the
inferences that can be drawn from the data after a random sample is created.

N=1,700 cases (July 1997)

Comparison of Drug Use Across the Country

The following charts represent the average number of days that clients reported
using amphetamines, cocaine, heroin, or more than one drug per day, in the 30 days prior
to arriving at the evaluation.
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Comparison of Changes in Drug Use Across the Country
from 1996 to 1997

Average number of days the clients reported using amphetamines, cocaine,
heroin, or more than one drug per day, in the 30 days prior to evaluation in the last half
of 1996 compared to the first half of 1997.

COCAINE AMPHETAMINE
OOverall OOverall
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Phila Phila
.96 A '97 : '96 '97

Cocaine: Overall, cocaine use is stable. There was a slight increase in use in Albuquerque and a slight
decrease in Philadelphia.

Amphetamine: Overall amphetamine use is low, however, there was a significant increase in
amphetamine use in Albuquerque. There was little use in Philadelphia and Chicago.

Heroin: Overall, heroin use has not changed. There were slight increases in Albuquerque and
Philadelphia, and a decrease in Chicago.
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Comparisons of Drug Courts with Treatment Programs

80

Age and Gender

Age % Male

ODrug Court

8 | E Treatment

Programs

No significant differences were
found in age or gender between the
sample of clients from the drug
courts and at treatment centers.

Number of Previous
Drug/Alcohol Treatment

Episodes

ODrug Courts

ElTreatment
Programs

Drug Alcohol

Clients referred by Drug
Courts were significantly less
likely than treatment center
clients to have had previous
drug or alcohol treatment.
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Education

ODrug Court

@ Treatment
Programs

- . Educatio |

Clients from Drug Courts had 5.6 years of
formal education whereas clients in
traditional treatment settings averaged
11.3 years of education.

Number of Days of
Amphetamine Use

ODrug Courts

@ Treatment
Centers

Clients in the drug courts reported 7
times more amphetamine use than
treatment clients in the 30 days prior
to evaluation.




Usual Route of Administration

Percent Using Heroin or Cocaine Intraveneously

OQHeroin

m Cocaine

Philadelphia Chicago San Francisco Albuquerque

Philadelphia has the highest percent of intravenous drug use, with almost 80% using
heroin and 45% using cocaine IV.

Interestingly, Chicago has comparably fewer IV drug users.

While Albuquerque and San Francisco have relatively high levels of IV heroin use,
their rates of IV cocaine use is low.
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Summary and Future Plans

How will this information system administered, who will have access to the
information, will the programs and the patients be protected?

The TRI-net information system is a public domain system, implemented and
operated by researchers at the Treatment Research Institute at the University of
Pennsylvania and the Center for Alcohol and Substance Abuse at Columbia University.
They are responsible for the continued training and monitoring of the treatment program
personnel, the transfer of the collected information from the programs, and the
maintenance and security of the information database (again - no identifying information
on patients/clients are sent via modem to TRI). It is anticipated that continued funding
for the administration of the network would come from annual grants from NIAAA,
NIDA, ONDCP, VA, NIJ, CSAT and perhaps other agencies. No single agency will
control the information collected - but all agencies can participate in the decisions
regarding the types and numbers of questions that will be asked and the types of reports
that will be generated and published. This information/data will never be marketed or
sold.

Clinical, research and administrative information will be available for use by
researchers, clinical personnel, and of course, policy makers. A Board of Directors
comprised of representatives from the federal agencies, the programs that are
participating and prominent clinical and research figures in the substance abuse field will
monitor availability. This Board will have the power to grant database access to
researchers and policy makers contingent upon a reasonable plan for using the
information, and particularly, the agreement not to identify any participating programs in
their reports. Requests for DENS data have already been received by several treatment
programs, court systems, graduate students, state systems, one European country
conducting a nationwide outcome study, and a group of European countries participating
in collaborative use of the ASI.

How is the system designed and what are its operating characteristics thus far?

The system is designed for use at the program sites by trained intake staff. The
information is collected in the ASI, which was chosen for its proven value in treatment
and research with substance abusers. The system can automatically add or subtract as
many as ten new questions at every data transfer occasion. The computers are
Windows® based Pentium laptop computers using FoxPro software to present the ASI
interview, collect and screen the data, and to transfer the data to a central server via
modem.

The system has been piloted in five cities and all technical problems have been
resolved to this point. Problems with data collection and transfer were solved with
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hardware upgrades and software improvements. The unanticipated rate of turnover of
program staff will require more re-training and hotline support than was originally
planned. User acceptability has been excellent with virtually all programs electing to
continue participation. Data transfer has been easy and rapid. We are able to generate
standard and specific statistical reports on the full system within 48 hours. This provides
current information on admissions nationwide through the previous two weeks.

What are the immediate plans for expansion and their rationale?

The DENS is currently planning an expansion into forty randomly selected
programs in ten new cities by June of 1999. In each city, four separate and distinct
treatment programs will be randomly selected. In each city, participation will include
one program in each of the following treatment modalities; residential, intensive
outpatient, traditional outpatient, and methadone maintenance. The random sample will
be drawn from a recently “cleaned” sample frame of public and private treatment
programs that has been utilized in other nation-wide studies including NESAT (National
Evaluation of Substance Abuse Treatment). Various methods of “weighting” the data to
insure comparable samples will be explored. Cities will be chosen to participate based on
size, location or MSA (Metropolitan Statistical Area), participation in CEWG’s
(Community Epidemiology Work Groups), and/or participation in other ongoing
nationwide data collection efforts such as the Drug Abuse Warning Network (DAWN),
Drug Use Forecasting (DUF), etc.

With the above consideration in mind, it is anticipated that programs will be
sampled from among the following new cities: Los Angeles, Houston, Seattle, Miami,
Portland OR, Washington DC, Denver, Minneapolis, New Orleans, and Boston.

How does this monitoring system satisfy the larger and more important goal
of obtaining national data on the outcomes from treatment?

It should be clear at the outset that the present system, by itself, is not designed to
provide outcome data on the sample of programs described. At the same time, this
system is essential to have in place prior to the development of systematic and cost
effective outcome reporting. In our view, the proposed system provides invaluable
information that will, in the future, direct targeted outcome evaluations that can provide
rapid, policy relevant and cost effective outcome information.

For Example: Once the larger system is in place, and information begins to
accrue from the randomly selected programs, we believe that, consistent with the
outcome goals of the ONDCP, particular groups of patients and types of treatments will
become of specific and immediate interest. The DENS system data will point the way to
the most efficient locations to find those patients and to initiate the outcome evaluation
collection.
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Targeted and specific questions will permit the design of a very rapid and cost
effective outcome evaluation. Knowing the target population will enable sampling of
patients from just those programs of interest - a significant savings in time and money in
itself. The admission data will make it possible to direct the patient recruitment of a new
sample to those programs that are most likely to admit the types of patients that will be
the focus of the outcome study. Specific recruitment instructions to the program
personnel can be delivered via the system, including an explanation of the study for the
programs, an explanation for the patients, consent forms, and locator sheets for follow-
up. Thus, instead of a large, slow, costly and fragmented effort at collecting outcome
information on an unspecified sample, the proposed information system should permit the
direction of more targeted, rapid and cost effective studies that will provide policy
relevant information.
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Overview of the ONDCP-Supported Youth Diversion Program in Philadelphia

Jerome J. Platt, Ph.D.
Institute for Addictive Disorders
Allegheny University of the Health Sciences

Purpose: Federal data show that since 1980 there has been an increase of more than
165% in the numbers of individuals involved in the criminal justice system, whether
incarcerated or on probation or parole. Much of the increase is due to the rapidly rising
number of adolescents and young adults who are being sentenced for drug-related crimes.
Since 1990, approximately 33% of new court commitments to state prisons have been for
drug offenses, up from approximately 7% in 1980. Across the country, approximately
one-third of young African American males ages 20 to 29 are under criminal justice
supervision on any given day. In some communities, e.g., Washington, D.C., a majority
of young African American males are under criminal justice supervision.

The criminal justice system across the country has been struggling to devise effective
means of addressing drug-related crime while reducing the high rates of recidivism
among drug offenders and reducing the burden to inner city communities that follows
from incarceration of large proportions of its young men and women. Since 1989, some
200 jurisdictions have established drug courts or new court-related substance abuse
treatment programs.

Our ONDCP-funded project for youthful offenders with substance abuse problems in
Philadelphia is the first study to use random assignment of subjects to experimental and
control conditions to evaluate a court-related treatment program. Random assignment is
the ‘gold standard’ among methods for protecting against bias in program evaluations.
However, implementing a random assignment design in connection with the processes of
court adjudication and disposition requires highly complicated procedures. The Family
Court of Philadelphia and its Administrative Judge, the Honorable Paul P. Panepinto,
have offered exceptional cooperation with the project to enable random assignment
procedures to be implemented.

The investigators hope to demonstrate that by offering intensive substance abuse
treatment to adjudicated youth who are on probation and who have abused drugs and/or
alcohol it is possible to reduce rates of criminal activities, drug and alcohol abuse, and
repeat arrests and adjudications. The study expects to enroll 234 subjects, with 78
subjects assigned to each of the three study conditions. Enrollment of subjects is now
projected to be completed around the end of December 1998.

Overview: To ensure unbiased evaluation, the study randomly assigns youth who face
petitions in Family Court to three study conditions:

1. Comprehensive Treatment combines several treatment technologies (individual
therapy, family therapy, social skills training, case management, monitoring by
urinalysis, relapse prevention, and ‘community meetings’). The goal of the
combination of treatment methods is to maximize the efficacy of intervention for
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substance abuse to the extent feasible in the current state of treatment technology.
Participants receive 3 months of full Day Treatment (including schooling adapted to
individual educational needs) followed by 6 months of Outpatient Treatment.

2. Substance Abuse Monitoring involves collecting urine samples daily and testing them
for substances of abuse twice weekly on randomly selected days. A sanction is
imposed from a scale of progressive severity after every instance of detected abuse.
This intervention involves minimal staff resources and is designed to assess whether a
‘punishment model’ is effective in controlling substance abuse.

3. “Treatment as Usual’, a control condition in which subjects receive whatever services
are arranged for them under procedures customarily followed by their probation
officers.

Subjects are assigned to the three study conditions in approximately equal numbers.
They are followed in the interventions for 9 months, then interviewed 6 months later for
follow-up. Outcomes to be evaluated for subjects in all three study groups include
substance abuse, recidivism, and change in psychological, attitudinal, and familial status.
Our central hypothesis is that youth participating in the Comprehensive Treatment
program will subsequently have substantially fewer rearrests and will have substantially
less involvement in substance abuse than the followed in the ‘Treatment as Usual’ control
condition.

In statistical projection of outcomes, we estimate that rates of rearrest among subjects in
Comprehensive Treatment will be approximately 30% over 15 months post-baseline as
compared with more than 50% among subjects in Treatment as Usual. Overall, we
expect Comprehensive Treatment participants to show lower rates of substance use,
engage in fewer crimes, have fewer arrests, and use fewer of the scarce resources of the
criminal justice system. The lower rates of substance abuse, other crime, and recidivism
should benefit the youths themselves, their families, their local communities, the city’s
criminal justice system, and the public at large. We expect Substance Abuse Monitoring
subjects to have outcomes intermediate between Comprehensive Treatment and
Treatment as Usual subjects.

Pilot Data: During the Spring and Summer of 1997, the Comprehensive Treatment
condition was pilot-tested to ensure that the planned intervention services could be
delivered with high quality before we initiated the random assignment experimental
design. Fifteen subjects were enrolled following adjudication at the Family Court of
Philadelphia and disposition to probation in order to pilot the Comprehensive Treatment
package of interventions. Baseline data on the 15 subjects -- who will likely prove in
many respects representative of subjects throughout the study -- are preliminary, but
interesting in a number of ways. The data were collected with the Comprehensive
Addiction Severity Index for Adolescents (CASI-A). Selected items from the CASI-A
are shown in Tables 1 through 6 in the Appendix.

Demographic data are shown in Table 1. The subjects have been very predominantly
male — 14 of the 15 individuals. Two thirds have been African American and one third of
Caucasion backgrounds. The proportion who are African American is very close to the
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proportion of African Americans among youth processed at the Youth Study Center after
arrest in Philadelphia. The mean age of participants was just over 16. The mean
intelligence level on full scale IQ tests was 87.5, but with a large range of variation
(SD=15.1). On average students were in the 10® grade, but with a mean achievement
level 1.4 years lower. However, the range in achievement levels was relatively large
(SD=3 years). A couple of students did well in school while others functioned far below
their school years. Many of the youth had large numbers of absences from school prior to
their enrollment in our program.

Self-reported legal charges, listed in Table 2, show that the participants had been charged
with a wide range of crimes. Drug dealing was the most frequent of the ‘current’ charges,
i.e., the charges which had led to enrollment in the program, while other drug charges
(possession) were the next most frequent. Overall, burglary and related charges,
vandalism, receiving stolen property, and auto theft were also among the more common
crimes. One current charge and 7 past charges were for crimes, including robbery, simple
assault, and aggravated assault, that are listed as exclusion factors for the study. In most
of these cases, it was determined after a review of court records that the youths had likely
been overcharged for their culpable behavior and had not been substantively violent in a
sense covered by the exclusion criteria. In two or three cases, it is likely that the youths
would have been excluded had all of the relevant information been available at the time
of screening.

Table 3 shows lifetime self-reported substance use for the 15 subjects. All 15 subjects
used marijuana regularly and had done so for a mean of 24.9 months. Among teenagers,
two years of use suggests well established habits. Fourteen of the participants had used
alcohol for a mean period of over two years as well. Thirteen had used tobacco for a
mean period of two-and-a-half years. Six of the subjects had experimented with
hallucinogens during the previous year or two, perhaps confirming recent reports that
hallucinogen abuse is again becoming more frequent among youth in Philadelphia. Four
subjects had used cocaine and 5 had used barbiturates or sedatives over a longer period.
Two had experimented with amphetamines, 2 with over the counter drugs, and 1 with
inhalants.

Table 4 reports the subjects’ use of substances in the 30 days preceding admission to the
program. Again, all 15 subjects had used marijuana. The mean days of use for marijuana
was 14.1 with a standard deviation of 12.6. Thus, a number of subjects were daily or
near-daily abusers. All 14 who reported lifetime drinking of alcohol were also drinking
during the month before their admission, but with a much lower frequency of 3.9 mean
days per month. All 13 who reported lifetime smoking of tobacco were also smoking
during the month before admission. They reported smoking a mean of 27.4 days,
indicating that a number were daily smokers. All 4 who reported lifetime cocaine use
were current users with a mean of 5 days of use in the previous month. All 5 who
reported lifetime use of barbiturates and/or sedatives were also using currently, although
comparatively infrequently. The 1 subject who had reported lifetime inhalant abuse had
used mhalants on 7 days in the previous month, a worrisome frequency. Examination of
the individual profiles of substance use supports a worry that several of the program
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participants abused multiple groups of drugs (marijuana, alcohol, tobacco, cocaine,
barbiturates/sedatives) and thus were at high risk of becoming long term polydrug
abusers. It should be noted that, for most participants, the 30-day period preceding
admission to our program for which they reported current use of substances was entirely
or predominantly after the arrests that became the occasions for their placement with us.
Thus, the reported substance abuse represents use that persisted despite whatever changes
in their lives occurred following an arrest.

Table 5 shows the family living situations of the participants and the drug or alcohol
problems of their parents. All 15 participants were living with biological relatives and 14
of them were living with at least one parent. However, only 3 were living with both
biological parents. Four lived in households headed by a single parent, 3 lived with a
parent but in a household headed by a grandparent, and 4 lived with a biological parent
and a step-parent. Nine of the participants reported that one or both parents had drug or
alcohol problems of their own.

Table 6 reports the high level of exposure to trauma that we have found among the
program participants. The youth were first asked about general types of trauma to which
they may have been exposed. Nearly three-quarters of the participants reported that they
had directly witnessed an event resulting in personal injury to a family member. More
than one-half had experienced a direct threat of serious personal injury or death. Two of
the youth had been seriously injured (one had a number of notable facial scars). Six of
the participants reported having been confronted in a traumatic way with information
about the death or serious injury of a family member. All of the youth reported
experiencing at least one of these categories of personal trauma.

The youth were also asked about specific traumatic events. Three (20%) reported being
shot at, but not injured. Eight (53%) reported directly witnessing a shooting or stabbing.
Six (40%) reported having been robbed or mugged. In response to these data, we have
started to use a new psychological instrument with all program participants to assess
psychological symptoms of post-traumatic stress disorder in more specific terms.

Conclusion: The pilot data confirm that the project is treating troubled youth. The youth
are all 15 to 17 years of age, but most of them have been arrested two or more times. All
of them have at the least problems of marijuana dependence that are seriously affecting
family relations and progress in school. Some of them are well on the way toward
established polysubstance abuse. A number of them are well behind grade level in and
seriously disaffected from schooling. Their exposure to violence and risk of trauma
reflects, in many chases, chaotic neighborhoods and/or families. We believe that our
intervention programs have difficult challenges ahead in helping participants to reduce
substance abuse and criminal involvement. '
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Table 1. Subject Demographics (n = 15)

Variable n (%)
Male 14 (93%)
Race
AA ' 10 (67%)
Caucasion 5@33%)
Variable Mean SD
Age 16.3 0.8
Grade 9.8 1.0
KTEA Grade 8.4 3.0
Equivalent
Full Scale IQ 875 15.1
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Table 2. Self-Reported Legal Charges (n = 15)

Number of Subjects = Number of Subjects

Charge Reporting Past Reporting Current
Charges Charges

Driving Violations (including DUI) 1 1
Vandalism, Criminal Mischief 3 0
Breaking & Entering, Burglary, Larceny, Theft 3 2
Robbery | 4 1
Simple Assault 3 0
Aggravated Assault 2 0
Drug Charges (not dealing) 6 3
Drug Dealing 4 6
Criminal Conspiracy 0 1
Risk of Catastrophe 0 1
Truancy : 1 0
Receiving Stolen Goods or Property 3 0
Auto Theft, Possession of a Stolen Auto 2 1
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Table 3. Self-Reported Drug Use
- Lifetime

Substance

Tobacco‘

Over the Counter Drugs
Alcohol

Marijuana

Cocaine

Amphetamines
Barbituates, Sedatives
Inhalants

Hallucinogens

Opiates

Use

Number of subjects Mean Months

of Use

13 30.7
2 12

14 | 24.9
15 24.9
4 7

2 6.5
5 18.6
1 12

6 12.3

17.3

22.6

133

4.6

7.8

12

12.2
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Table 4. Self-Reported Drug Use

* Last Thirty Days Prior to Admission

Substance

Tobacco

Over the Counter Drugs
Alcohol

Marijuana

Cocaine

Amphetamines
Barbituates, Sedatives
Inhalants
Hallucinogens

Opiates

Use

Number of subjects Mean days of

Use
13 27.4
0 -
14 | 3.9
15 14.1
4 5
0 -
5 2.2
1 7
0 -
0 -

5.1

4.9

12.6

7.1
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Table S. Living Situation and Family Drug Use (n = 15)

Family Composition Subjects
Two Biological Parents (with or without sibling(s)) 3
Single Biological Parent (with or without sibling(s)) 4
Biological Parent and Step-Parent (with or without sibling(s)) - 4
Biological Parent and Grandparent (with or without sibling(s)) 3
Other Biological Relative 1
In Home Parent(s) with Past or Present Drug or Alcohol Problem 4
Out of Home Parent(s) with Past or Present Drug or Alcohol Problems 5
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Table 6. Experience of Trauma (N=15)

Degree of trauma n Percent
(N=15)

Experienced event involving serious injury to self. 2 13%
Experienced threat of death or serious injury to self. No physical 8 539,
injury.
Directly witnessed event involving serious injury to family or 11 ‘ 73%
significant other(s).
Directly witnessed threat of death or serious injury to family or 1 7%
significant other(s).
Confronted with information about an event involving death or 6 40%

serious injury to family or significant other(s).

Any of the above. ' 15 100%
n Percent
ific Trauma
Spec (N=15)
Experienced being shot at. No injury. 3 20%
Directly witnessed a shooting or stabbing of another. 8 53%
Experienced being robbed or mugged. 6 40%
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THE NATIONAL COUNTERDRUG TECHNOLOGY STRATEGY
FOR
NON-INTRUSIVE INSPECTION TECHNOLOGIES

Raymond D. Mintz
U.S. Customs Service
August 20, 1997

Non-Intrusive Inspection (NII) Technologies are one of the
four thrust areas of the ONDCP 10-Year National Counterdrug
Technology Development and Acquisition Strategy. This report is
an initial description of the direction and status of the NII
Technologies strategy. It represents the combined efforts of the
Coast Guard, Drug Enforcement Administration (DEA), Department of
Defense (DOD), Immigration and Naturalization Service (INS), and
the Customs Service.

NII TECHNOLOGIES OVERVIEW

The NII Technologies thrust area encompasses three types of
devices or systems:

1. Equipment used to examine vehicles, aircraft,
vessels, baggage, containers, cargo, persons,
baggage, mail, and other means of transporta-
tion, without the physical search, disassembly,
or damage of the item being examined.

2. Equipment utilizing information available at
or prior to the inspection opportunity to aid
in screening and selecting the items most
likely to be of either high or minimal risk.

3. Inspection support equipment that improves the
efficiency or safety of the inspection officers.

There are a variety of materials that are the detection
targets for inspection technologies. The primary targets of
interest for counterdrug NII technologies are drugs and other
controlled substances, precursor solids and liquids, currency,
and concealed persons. Additional NII targets of interest
include concealed firearms, explosives, weapons of mass
destruction, and other prohibited or controlled materials.

Non-intrusive inspection technologies fill a vital role in
the National Counterdrug Strategy. The widespread use of NII
equipment at the borders of the United States and in the transit
zone is essential for the successful accomplishment of Goal 4 of
the National Strateqgy, “Shielding America’s Air, Land, and Sea
Frontiers from the Drug Threat.” This mission cannot be met by
using only manpower or by using only technology. Protecting
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America’s borders against drugs requires a balanced combination
of people and technology; i.e., NII technology that effectively
and efficiently supports enforcement officers in the performance
of their operations. When NII technologies are employed by
cooperating countries to stop the movement of drugs within that
country, they also contribute significantly to Goal 5 of the
National Strategy, “Breaking Foreign and Domestic Sources of Drug
Supply.”

The principle users of NII technologies within the Federal
counterdrug law enforcement community are the Coast Guard, DEA,
INS, and Customs. Of these, Customs is the largest user in terms
of the variety and quantity of current and planned NII equipment.
However, these four agencies are only a portion of the potential
market for NII technologies applied to counterdrug or other law
enforcement applications. Other current and potential users of
NII technology in the United States include Agriculture, Energy,
Federal Aviation Administration (FAA), General Services Adminis-
tration, Postal Service, and State Department; State and local
law enforcement and correctional authorities; and companies
responsible for transporting materials across U.S. borders such
as businesses with overseas suppliers, freight forwarders and
carriers, terminal operators, and international courier services.
The corresponding entities in other countries also are part of
the potential NII market.

NII technologies are most frequently thought of as being
used at U.S. ports of entry to examine arriving persons, trucks,
cars, and cargo. In reality, they are employed at many types of
operational facilities and locations on land and at sea. In
addition to being used on the inbound side of our ports, NII
technologies also are applied to persons, conveyances, and
materials that are departing the U.S., particularly to look for
outbound currency, explosives, and weapons. They are used along
the border between the ports and at interior checkpoints to
examine vehicles, aircraft, or boats suspected of crossing the
border illegally or of carrying illegal materials or persons.
They are used aboard ships boarded at sea to check the vessel,
cargo, and crew for drugs. NII technologies also are used at
ports and checkpoints outside of the U.S. to search aircraft,
vessels, trucks, and cargo for concealed drugs or for indications
-that drugs had been transported in a suspect conveyance.

CURRENT NII TECHNOLOGIES

Federal drug law enforcement agencies have been developing
and deploying NII technologies for more than 20 years and a good
many types of equipment are already in relatively widespread use.
Additional new technologies and applications are being developed
or are undergoing operational evaluation; this latter category
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includes improvements of equipment already in use and new
operational applications of previously-exploited technclogy.
Table 1 provides a listing of the major NII technologies
currently being used, developed, and evaluated by the Federal
counterdrug community.

TABLE 1

MAJOR COUNTERDRUG NII TECHNOLOGIES
IN USE, DEVELOPMENT, OR EVALUATION

iN
DEVELOPMENT/
TECHNOLOGY IN USE EVAZUATION
Automated targeting systems X X
Automated license plate readers X X
Closed Circuit TV for inspection X
Di-electrometers X
Drug and currency detector dogs X X
Drug particle and vapor detectors X X
Drug sprays and wipes X

Drug/contraband disposal systems X
Fiberoptic scopes
Gamma-backscatter devices (Busters)
Gamma-imaging system for trucks
Handheld/portable computer terminals X
Heavy cargo X-ray systems

Light cargo, baggage, mail X-ray sys. X
Rangefinders X
Sea container X-ray systems
Side-scan sonar

Truck X-ray systems
Ultrasonic sensors
Weigh-in-motion sensors

o
> El- -
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o e

DEVELOPMENT STRATEGY

The existing and pending NII technologies listed in Table 1
address today’s most urgent counterdrug inspection recuirements.
We have considerable confidence in the usefulness of the current
equipment and in the successful completion of the development
efforts that are currently underway. As a result, the first
priority in the long-term development strategy is to continue the
current development and evaluation projects. At the same time,
we are aware that new inspection requirements will cortinually
surface as our knowledge of smuggling methods improves and as
smugglers react to our interdiction programs and successes. We
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also know that inspection technologies being developed by other
agencies to detect explosives and other materials could have
application to the detection of drugs, and that some of our
deployed inspection systems and devices still could need refine-
ment to make them more affordable, reliable, or user-friendly;
especially if they are to be adopted by state and local agencies.
Therefore, the long-term development strategy for counterdrug NII
technology does not end with completion of the current develop-
ment and evaluation programs; instead, the strategy is comprised
of several continuing elements that are summarized below. The
‘level of effort and time sequence of these elements depends on
many external factors including the availability of funds and
counterdrug interdiction priorities.

gamma-imaging systems for sea/air containers, trucks,
and heavy cargo; improved particle and vapor trace
detectors; destruction systems for drugs and seized
materials; and automated targeting/information systems
for sea containers, trucks, and private vehicles.

by other agencies. Several Federal agencies have
extensive development programs directed at detecting
explosives, firearms, or weapons of mass destruction
under scenarios similar to counterdrug applications.
Agriculture is working on systems to examine baggage
for prohibited materials and contamination. The customs
and police organizations of Canada, England, and other
countries also are working on NII technologies for
various purposes. Our strategy for the development of
counterdrug NII technology must utilize the information
and achievements produced by these and similar efforts,
either through direct participation or by sharing
information of mutual interest.

NII systems to the examination of railcars. Almost
300,000 railcars cross the Southwest border into the
U.S. annually; they are of considerable concern to the
Border Patrol and to Customs as a means of transporting
drugs and people. Inspection facilities and equipment
are limited and inadequate. Our first step in addressing
this requirement is to determine if the NII systems
developed for trucks and containers can be adapted to
railcar inspection as either an interim or longer-term
solution. Further actions to use these technologies or
to consider other approaches will depend on the results
of these evaluations.
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fi rren r . Despite our confi-
dence in the success of the many development programs
currently underway, we know they will not address all
of our counterdrug inspection requirements. We antici-
pate new development efforts, for example, to provide
handheld or portable devices to detect hidden compart-
ments aboard ships; to find drugs or other materials
hidden in bulk cargo, in liquids, and on or in people;
to rapidly search aircraft and vessels, often under
isolated conditions; and to detect underwater conceal-
ments attached to ship hulls, towed behind vessels, or
sitting on the bottom. We also need mobile and fixed
systems for the rapid examination of vehicles without
requiring that the occupants leave the vehicle while
it is being examined.

ptimi ational technologie Q improve performan
utility, ox cost. Our requirement to detect and deter
drugs being smuggled into the U.S. is immediate. We need
to put NII technologies into the field as soon as they
are practical and affordable. However, if the state of
the technology improves or our requirements change, we
will need to consider investments in developing improve-
ments either to modify existing systems or to provide new
systems of greater value for our operational programs.

Respond to new threats. Drug traffickers have proven to
be very ingenious in their tactics. As long as their
incentives are high, they will try to bypass or defeat

our defenses with new methods of concealment and new modes
of entry. Our development programs and capabilities must
anticipate these changes and respond to them with new and
timely solutions.

ACQUISITION STRATEGY

Development programs alone will do little to protect America's
borders against drugs. This goal will be satisfied only if the
development programs are followed by acquisition programs to
provide enough new equipment to meet operational requirements.
Acquisitions must be followed by longterm maintenance programs to
support the needed levels of operation. These acquisition and
maintenance programs will be expensive, but they are essential
not only for the Government to get a good return on its invest-
ment in technology development but also, and more importantly,
they are essential if we are to succeed in our efforts to protect
America’s borders from the drug threat. At this time the key
counterdrug agencies are beginning the process of estimating
equipment and funding requirements that will utilize the NII
technologies currently being developed.
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The DoD Counterdrug Technology Development Program

John J. Pennella, Program Executive
Jo R. Gann, Program Manager
DoD Counterdrug Technology Development Program Office
Naval Surface Warfare Center, Dahlgren Division
Code B07
17320 Dahlgren Road
Dahlgren, Virginia 22448-5100
(540)653-2374/FAX: (540)653-2867

jpennel@nswc.navy.mil; jgann@nswc.navy.mil

ABSTRACT

The Naval Surface Warfare Center, Dahlgren Division, serves as the Executive Agent for the DoD
Counterdrug Technology Development Program. The goal of the program is to develop technology and
prototype systems to enhance the counterdrug capability of the Department of Defense and civilian law
enforcement agencies consistent with the goals of the National Drug control Strategy and the DoD mission.
The DoD Program primarily concentrates its efforts on addressing Goal Four (Shield America’s air, land and
sea frontiers from the drug threat), and Goal Five (Break foreign and domestic drug sources of supply) of the
National Strategy.

The program employs four strategic thrusts: Non-Intrusive Inspection; Tactical Operations Support; Wide
Area Surveillance; and Demand Reduction. Customers and users are involved from the beginning to identify
problem areas and needs. We develop systems to address the needs, assess and demonstrate systems with the
users at the field level, integrate the developed systems with existing systems employed by the, and transition
systems to the user for purchase and deployment. Initial systems have been successfully installed and
demonstrated, integration of customer technologies with those developed by the DoD Counterdrug
Technology Development Program are underway, and successful transitions of many of the systems
developed have been accomplished. The systems developed, which include mobile Truck X-Ray, Thermal
Imagers, and the Relocatable Over the Horizon Radar (ROTHR) have been successfully used in the detection
of illegal drugs and apprehension of drug traffickers. In addition, the systems developed have broad
applicability for other purposes, such as the detection of contraband such as explosives, nuclear material, and
chemical/biological weapons; and command, control, communications, computers, and intelligence (C4I).

In FY96, the Executive Agent responsibilities

1.0 BACKGROUND were transferred to the Naval Surface Warfare
Center, Dahlgren Division, at Dahlgren, Virginia.
In 1990, the Department of Defense (DoD) The DoD Counterdrug Technology Development
Coordinator for Drug Enforcement Policy and Program sponsors the research, development,
Support, appointed the Director of the Advanced testing, evaluation, demonstration and integration
Research Projects Agency (now the Defense of prototype systems to satisfy shortfalls in current
Advanced Research Projects Agency, or DARPA) capabilities to detect, identify, monitor, locate,
to be the Executive Agent for the DoD track, analyze, and disseminate information
Counterdrug Technology Development Program. regarding illegal drug related activities. The
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projects are intended to have dual mission
applications, supporting both general purpose and
counterdrug military requirements. In addition,
individual projects may also support the
counterdrug needs of Domestic Law Enforcement
Agencies (DLEAs). To that end, prototype
demonstrations are conducted and coordinated
with the United States Customs Service (USCS),
Drug Enforcement Administration (DEA), Federal
Bureau of investigation (FBI), and other law
enforcement and regulatory agencies.

The DoD Counterdrug Technology Development
program consists of four major thrust areas. These
are Non-Intrusive Inspection (NII), Wide Area
Surveillance (WAS), Tactical Operations Support
(TOS), and Demand Reduction (DR). Each
program area maps directly to the Office of the
Secretary of Defense Counterdrug Functional
Areas and the National Drug Control Strategy.

The strategy of the program is to employ systems
engineering principles and concentrate on
opportunities where technology can assist in the
interrupt of illegal drug flow. To accomplish this,
the program office conducts near-term
developments and long-term research, early
prototype demonstrations, and rapid transitions to
DoD and DLEA customers.

2.0 NON-INTRUSIVE INSPECTION

This focus of the Non-Intrusive Inspection (NII)
Program is to develop prototype equipment to
rapidly detect operationally significant quantities
of illegal drugs and other contraband without
unnecessary delays in the movement of legitimate
commerce. The technologies developed within
this program area help support the achievement of
Goal Four of the National Drug Control Strategy,
“Shield America’s Air, Land, and Sea Frontiers
from the Drug Threat”.

The application for the technologies resulting from
these developments are to support National Guard
and DLEA’s primarily at border crossings and
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ports of entry, as well as High Intensity Drug
Trafficking Areas. A number of technologies have
been developed, evaluated, and demonstrated.
They include: high and medium energy x-ray
systems, pulsed fast neutron analysis, gamma-
gamma resonance imaging, nuclear quadrupole
resonance, acoustic, thermal neutron analysis, gas
chromatographers, mass spectrometers, and
canines. Supporting activities include a description
of cocaine/heroin chemistry and a special vapor
generator to support the testing of chemical
sniffers. In addition, testbeds are constructed and
operated in conjunction with our customers in
order to evaluate the prototypes developed. The
Non-Intrusive Inspection program is organized
into three categories: Large Container Inspection
Systems; Small Package Inspection Systems; and
Handheld Inspection Systems.

2.1 LARGE CONTAINER INSPECTION
SYSTEMS

The Large Container Inspection Systems
developed by this office include High Energy X-
Ray, Puised Fast Neutron Analysis (PFNA),
Mobile Detection Systems, Simulations and
Testbeds. The High Energy (8 MeV) X-Ray
system was installed in a special testbed facility at
the Port of Tacoma, Washington. Evaluations
performed jointly with the United States Customs
Service (USCS) were successful and demonstrated
the systems capability to correctly identify the
presence or non-presence of operationally
significant quantities of hidden drugs 90 percent of
the time. Although the demonstration and
technical testing of this system were highly
successful, the USCS expressed several major
operational concerns, and has not deployed the
system. The operational concerns expressed by
the USCS included system affordability,
equipment and facility size issues, and health and
safety concerns. Lessons learned from the
development of this system were applied to the
fixed-site and Mobile Truck X-Ray systems.



2.1.1 FIXED SITE TRUCK X-RAY

A Fixed Site Truck X-ray system using
transmission and side/backscatter imagery was
developed, installed and evaluated in a testbed
facility at the truck border crossing Otay Mesa,
California. This system was specifically designed
to detect drugs and other contraband hidden within
compartments, structural cavities, walls, and other
areas in small vehicles and empty trucks. The
system uses two medium-energy x-ray sources
(450 KeV each) to provide conventional
transmission and low atomic weight side/back
scatter detection modes. The system has
demonstrated the effective and efficient inspection
of cargo vehicles, including trailer trucks and
trailer-mounted cargo containers, for illicit drugs,
currency and other contraband.

When viewing the x-ray images, trained analysts
can detect operationally significant quantities of
hidden contraband, including drugs, within areas
of the conveyance not normally visible to the
naked eye. The system is capable of non-
intrusively inspecting up to ten tractor-trailer rigs
per hour. This fixed site system was installed at
the testbed in July 1994, coincident with the
completion of the new USCS border inspection
station at Otay Mesa, California, and is currently
operational. Evaluations conducted jointly with
Customer personnel have been highly successful.
It has been involved in over 125 drug and
contraband seizures since becoming operational.
These seizures have included drugs, Cuban cigars,
and illegal immigrants. The USCS is in the
process of purchasing additional systems for
installation at other ports of entry.

2.1.2 PULSED FAST NEUTRON
ACTIVATION, TIME OF FLIGHT
(PFNA, TOF)

A Pulsed Fast Neutron Analysis (PFNA) System
has been developed and evaluated at the

contractor’s plant. The system uses scanned 8.2
MeV pulsed neutron beams that interact with the
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nuclei of atoms in the cargo. The nuclei, excited
from inelastic interactions with the neutrons, emit
target-unique energy level gamma rays. The TOF
measurement locates the target drugs in the cargo
container. To discriminate drugs, such as cocaine
hyrdrochloride, from benign materials, the system
looks for amounts of oxygen and carbon at the
same location or volume elements (voxels) inside
the container. The system allows automatic
elemental imaging to automatically detect
operationally significant quantities of drugs
concealed within the cargo or in hidden
compartments inside the conveyance. Large cargo
containers 8 feet high by 8 feet wide and 20-40
feet long can be inspected at a rate of several per
hour. This technology has been transitioned to
Eurotunnel, Israeli law enforcement, DOE, and
FAA for explosive detection and other
applications.

2.1.3 MOBILE DETECTION SYSTEMS

As a follow-on to the successful demonstration of
the fixed-site truck x-ray system at Otay Mesa,
development began on a new generation of
mobile/transportable non-intrusive inspection
systems. Multiple contracts were awarded for the
development of several different conceptual
designs. These concepts included a 450 KeV
truck-mounted mobile system capable of
inspecting cars and trucks with both transmission
and backscatter x-rays, a shelter mounted high
energy (2 MeV) transportable truck x-ray system,
and a 1 MeV x-ray system capable of inspecting
loaded pallets and aircraft size cargo containers.
In addition, we are investigating image
enhancement algorithms to automatically search
the imagery and highlight suspected contraband
for detailed examination by the image analyst. All
of the x-ray systems are capable of rapidly
inspecting trucks and other vehicles or cargo-laden
pallets for illegal drugs and other contraband.
They can be moved rapidly between different
ports of entry in response to changes in the threat.
A significant design feature of each of these
mobile systems is that they are being designed and



developed by the manufacturer to be certified as a
“cabinet” x-ray system.

The Mobile Truck X-Ray prototype has been
developed and has completed evaluation. Stream
of commerce testing was successfully performed
at the Port of Entry at El Paso, Texas. During that
test, the system assisted in the detection of
contraband in both a car and a truck. Initial
system capability provides backscatter images
only. A second system is being developed which
will provide backscatter and transmission images.

2.1.4 HIGH ENERGY CARGO
CONTAINER INSPECTION SYSTEM

One of the more challenging aspects in drug
interdiction is the inspection of cargo containers,
particularly at seaports. The DoD Counterdrug
Technology Development Program Office has
recently awarded a contract to develop a mobile
inspection capability for 44-foot sea cargo
containers. The system, a high energy 2-6 MeV
X-ray integrated on a sea container transporter,
will be totally self-contained and, if successful,
will enable rapid inspection of the containers
without impeding the flow of commerce

2.2 SIMULATION/TESTBEDS

Supplementing the system development projects
within the NII program thrust is a series of support
activities. These include the Thunder Mountain
Evaluation Center, databases of drug physical and
chemical characteristics, and simulation and
modeling of the drug trafficking process including
the effects of the introduction of improved
inspection systems on the flow of traffic at the port
of entry.

2.2.1 GENERIC PORT CONTAINER (GPC)
MODEL

The Generic Port Container Model was designed
to model and evaluate the effects of introducing
advanced technology non-intrusive inspection
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(NII) devices for detecting illicit drugs and other
contraband at ports of entry. The GPC is actually
a series of computer simulations developed for
eight major commercial cargo facilities at ports of
entry along the Southwest border (Brownsville,
Hidalgo, Laredo, El Paso, and Ysleta, TX;
Nogales, AZ; and Calexico and Otay Mesa, CA).
It represents the specific activities that take place
at each of these locations, and allows analysts to
assess the effects of inspection technologies as
well as contemplated policy or operational
changes on day-to-day activities of the port. The
model demonstrates the impact of such changes on
vehicle processing times, percentages of vehicles
being inspected, volume of vehicles in the
compound, and other parameters. Each port
model uses actual operational data from that port,
such as monthly, weekly, daily, and hourly
volumes of vehicles by type of entry; times for
loading and unloading vehicles for inspection;
processing times; and staffing patterns. The model
also allows the explicit representation of
inspection technologies in terms of their
probability of detecting drugs; probability of
alerting when no drugs were present; and
throughput (i.e., average time to process one
inspection unit). The USCS is using this model to
assess and improve operations at several of their
ports of entry.

2.2.2 THUNDER MOUNTAIN
EVALUATION CENTER (TMEC)

The Thunder Mountain Evaluation Center,
located in Fort Huachuca, Arizona, provides a
controlled operational test environment for NII
systems prior to the introduction of the systems to
operations at ports of entry on the border. The
location provides facilities and personnel to
support test, evaluation, technical analysis, and
operator training and logistic support for the
systems. Indoor and outdoor test space, storage
space for test cargoes and vehicles, and data
reduction facilities are available. The facility was
opened in September, 1995, and has already been
used to evaluate a small package x-ray, the mobile



truck x-ray, a gamma ray detector, a hyperspectral
infrared vapor detector, and a series of vapor and
particle inspection systems.

2.2.3 COCAINE/HEROIN INFOBASE

The Cocaine/Heroin Infobase (CHI), was
developed to fulfill the need for quick and efficient
access to recent information on cocaine and
heroin. Updated regularly, it is categorized into
three main interest areas: identifiers and
properties, synthesis and manufacture, and
analysis and detection. It includes U.S. and
foreign scientific and technical journal articles,
patents and government-only documents. CHI
includes a synopsis of the work, pertinent notes,
references, and a full copy of the actual article,
paper, or patent, if copyright permission was
obtained.

CHI runs on many different platforms, including
PC/Windows, PC/DOS, Macintosh, and Unix-
based workstations. A compact disk (CD-ROM)
drive is required, but all software, including
drivers, search tools, and data, are provided on the
CD.

2.3 SMALL PACKAGE INSPECTION
SYSTEMS

The Small Package Inspection Systems are
designed to inspect passenger baggage, expedited
courier parcels, and break-bulk cargo. An
evaluation was conducted of several commercially
available state-of-the-art, small package x-ray
systems to determine their ability to inspect
smaller packages for the presence of illegal drugs
and contraband. These x-ray systems are
modifications of systems that were initially
developed for explosive detection at airports and
other locations.

Two advanced commercial x-ray systems have
completed this evaluation. These systems include
an advanced x-ray computer tomographic system,
and a single energy x-ray transmission/backscatter
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imaging system. A third system, a dual-energy x-
ray transmission/backscatter system is scheduled
for assessment this year.

2.4 HANDHELD INSPECTION SYSTEMS

There are numerous chemical sensing technologies
that are useful in the detection of drug contraband.
Of these, we have investigated mass spectrometry,
ion mobility spectrometry, gas chromatography,
optical spectroscopy, canine olfaction, and vapor
and particle preconcentrators. These techniques
specifically identify the compounds of interest in
the vapor or particle phase of the illegal drugs.
Sensitivities in the sub-nanogram level have been
demonstrated. Chemical sensing devices have the
advantage of being portable, small in size, and
compound specific, but have the disadvantage of
requiring opening or venting the container in order
to obtain a sample of the drug particle residue or
vapor emissions.

2.4.1 CHEMICAL MICROSENSOR

An inexpensive, portable, rugged cocaine
detection device has been developed and
successfully demonstrated using a compact surface
acoustic wave (Pyro-SAW) microsensor. The
device is a hand-carried system used to detect drug
particles. The suspect particles are collected on a
disposable filter, heated (pyrolyzed) to decompose
the particles into their chemical vapor by-products.
A thin, selective coating that has an affinity for the
target pyrolysis products covers the SAW
transducer.

Upon a change in mass due to the target vapor
absorption, a change in the SAW frequency
propagation characteristics occurs which is sensed,
processed, and used to trigger an alarm. The
sensor has a wide variety of applications including
screening cargo containers and searching ships by
boarding parties. The entire system (collector,
sensor, and processor) is battery powered, and
weighs seven pounds. The system is capable of
detecting 50 nanograms of cocaine.



2.4.2 1ION TRAP MOBILITY
SPECTROMETER

Ion mobility spectrometers are a classic means of
analyzing and identifying chemical substances.
The substance to be analyzed is broken down into
ionized components, the components are
accelerated through an electric and/or magnetic
field, and the ions are physically dispersed
according to their mass/charge ratio.
Measurements of the dispersion identify the target
substance. These types of instruments have
inherent limitations in the areas of selectivity and
sensitivity, but they are in general use, their
performance has been improved over the years,
and they are relatively simple, reliable, and
inexpensive.

An improved Ion Trap Mobility Spectrometer has

been developed under this program. A breadboard

model has completed technical evaluation, and
three prototype models of a handheld

configuration have been completed. The handheld

units weigh eight pounds each, including batteries
sufficient for a one-hour mission. Sensitivity is in
the one-hundred picogram range. The design
features include a high-efficiency atmospheric
sampling system with more turbulent flow, and
improved trap geometry resulting in an improved
ion collection efficiency, automatic calibration,
and self-diagnosis.

2.4.3 CANINE SUBSTANCE DETECTION

Minimal scientific attention has been focused on
fully evaluating the canine’s biological and
behavioral mechanisms, sensory capabilities, and
effectiveness with regards to sensitivity,
selectivity, collection/transfer efficiency, and the
inherent “going-to-source” operation. The
primary objective of this project is to conduct
analysis of the complex aspects that contribute to
the effectiveness of substance detection canines
and provide procedures and techniques to achieve
validated reliability and improved detection
capabilities and establishment of documented
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standards of reference/calibration. Canine
olfactory absolute detection thresholds and
specific odor(s) signature discrimination for
various drugs will be determined in a scientifically
valid and non-invasive manner using advanced
psychophysical operant conditioning techniques.
Output will address the impact of environmental
and physical variables, test conditions and
confounding factors, and the effects of health, age,
nutrition, exposure to toxic fumes/materials,
attractants/detractants, target vapor and/or particle
concentrations, signature phenomenology,
specialized sample target collection techniques,
candidate selection criteria, and training concepts.
The project is structured to optimize leverage of
on-going multi-agency sponsored canine
detection/olfaction projects (DoD-Technical
Support Working Group (TSWG), U.S. Secret
Service, Federal Aviation Administration (FAA),
the DoD Military Working Dog Program, U.S.
Army (landmine detection), and the Defense
Advanced Research Projects Agency (DARPA).
Results will be provided to law enforcement
agencies (DLEAs) to assist in the understanding
and improving of our national canine assets.
Furthermore, the results could augment the
development of artificial biosensors for drug
detection.

2.5 INTEGRATED SYSTEM
DEMONSTRATION

Numerous technologies and systems have been
developed and demonstrated under this program.
Many of the technologies have been successfully
demonstrated at Southwest Border Ports of Entry.
These systems were demonstrated as they were
developed. However, multiple systems developed
under this program have not been demonstrated at
a seaport and airport. Because increased emphasis
is being placed on the threat at seaports and
airports, the DoD Counterdrug Technology
Development Program Office, in cooperation with
the USCS and National Guard, will conduct an
integrated system demonstration of the non-
intrusive inspection systems developed under this



program, as well as existing systems in place at the
ports.

3.0 WIDE AREA SURVEILLANCE

The focus of the Wide Area Surveillance (WAS)
program is to develop long-range standoff sensors
and related signal processing and C3 capabilities
for applications in the Detection and Monitoring
(D&M) of the growth, manufacture, and transport
of illegal drugs. The technologies developed
provide methods of surveillance to support
interdiction of trafficking activities in the source
and transit countries and zones. In support of the
National Drug Control Strategy, the technologies
developed within this thrust assist in the
achievement of Goal Four “Shield America’s Air,
Land, and Sea Frontiers from the Drug Threat”,
and Goal Five “Break foreign and Domestic Drug
Sources of Supply”.

A number of sensors have been developed,
evaluated, and demonstrated as a result of this
program thrust. They include Over-the-Horizon
(OTH) Radar Enhancements, Foliage Penetrating
Radar, and Modular Air-Air Radar.

3.1 OVER-THE-HORIZON (OTH) RADAR
ENHANCEMENTS

Several years ago, Congress appointed the
Department of Defense to detect and track illicit
drugs flowing from countries outside of the
continental United States (CONUS). At that time,
systems at two sites (the ROTHR system in
Virginia, and the OTH-B system in Maine) were
providing long range coverage to the areas of
interest. The OTH-B system was subsequently
deactivated and ROTHR continued providing
surveillance to the Counterdrug mission. A
second ROTHR system is now operating in Texas,
and a third is scheduled for installation in Puerto
Rico in the near future. Because the existing Over-
the-Horizon Radar Systems were originally
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designed to perform a military mission and not a
counterdrug mission, enhancements to provide a
better capability to provide surveillance are being
developed by the DoD Counterdrug Technology
Development Program. The enhancements
include:

Impulsive noise reduction: Removing the
effects impulsive noise events (lightning)
from temporal data;

Improved target resolution: Using an
enhanced dynamic algorithm to improve
weak target detection and tracking;

Enhanced definition of land and sea
interface. This enhancement will in turn
improve the accuracy of target location;

Improved tracking of slow and
maneuvering targets. This will be
accomplished by improving tracking
algorithms in the areas of Kalman
filtering, track initiation, returns
association, and peak detection;

Coordinated registration enhancement
(range error) by dynamic optimization
(CREDO). This will assist in achieving
ionospheric definition and true target
range;

Equatorial clutter reduction: We are
investigating methodologies to minimize
the impact of spread Doppler clutter that
reduces the current OTH radar
performance and creates range
ambiguities;

Imbedded communications: Using a
portable system to receive an OTH radar
waveform, modify it to carry data, and
retransmit the signal in time
synchronization with the next incoming
OTH signal,



Extended range coverage: The current
range capability of the OTH radar will be
enhanced to include 2000 — 2500 mile
tracks;

Altitude readout: We are developing
algorithms and technology to allow an
accurate reading of the altitude of a
tracked target;

Beacon-assisted Vectoring: We are
testing to determine the effective use of
repeater beacons and known locations to
improve target location accuracy.

3.2 FOLIAGE PENETRATING RADAR
(FOLPEN RADAR)

The DoD Counterdrug Technology Development
Program Office completed the successful
development and operational testing of a prototype
foliage penetrating radar in October, 1996. The
purpose of the foliage penetrating radar is to
support operations of the U.S. Southern Command
(SOUTHCOM) to detect and locate cocaine
hydrochloride processing laboratories hidden
under triple canopy jungle cover in South
America.

The radar exploits ultra wideband (UWB)
synthetic aperture radar technology that had been
developed over the years by several U.S.
Government agencies, including the Defense
Advanced Research Projects Agency. Prior
applications of the technology included tunnel and
land mine detection in addition to foliage
penetration. Special signal processing algorithms
were developed for this latest radar to detect the
man-made laboratories under the jungle foliage.

The radar was developed to operate on an existing
U.S. Army airborne reconnaissance platform
called Army Airborne Recce Low which is in
routine operations supporting SOUTHCOM. The
platform, a DASH-7 airframe, was modified by
the addition of semi-covert transmit and receive
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antennas which were polarized in the horizontal
and vertical modes. During the development of
the radar, test data was collected at three test sites
so that the signal processing algorithms could be
refined and optimized for the drug lab detection
mission. The technology has been transitioned to
SOUTHCOM. The DoD Counterdrug Technology
Development Program is developing
enhancements to increase the effectiveness of the
radar.

3.3 DETECTION AND MONITORING
STUDY

This project is an in-depth analysis addressing the
detection monitoring, and interdiction process for
the Counterdrug transit and source zones (i.e.,
Central and South America and the Caribbean).
This analysis provides an assessment of air and
maritime interdiction operations in the transit zone
with particular emphasis on the improved
surveillance potential of the Relocatable Over-the-
Horizon Radar (ROTHR). The study included a
review of air, land, and maritime cocaine transport
modes and quantities shipped from the source
countries into the US; assessment of the
performance of detection and monitoring
resources in time and space; determination of
response times; assessment of employment tactics;
identification of current trafficking operations; and
developing measures of effectiveness (MOEs) for
detection, monitoring, and interdiction in the
transit zone. The study results are used by the
Joint Chiefs of Staff and the United States
Interdiction Coordinator to improve the
effectiveness of interdiction operations.

4.0 TACTICAL OPERATIONS SUPPORT

The focus of the Tactical Operations Support
program is to develop prototype devices and
algorithms to assist counterdrug forces in
dismantling drug trafficking cartels. In support of
the National Drug Control Strategy, the
technologies developed within this thrust assist in



the achievement of Goal Four “Shield America’s
Air, Land, and Sea Frontiers from the Drug
Threat”, and Goal Five “Break foreign and
Domestic Drug Sources of Supply”. In addition,
the projects within this program address the Office
of Secretary of Defense DLEA Support and
Dismantling Cartels Counterdrug Functional
Areas. The Tactical Operations Support program
is organized into three categories: CA4lI;
Interdiction Support Technologies; and Local
Surveillance and Tracking.

4.1 C41

The purpose of this program thrust is to enhance
the effectiveness of the Command, Control,
Communications, Computers and Intelligence
(C41) for DoD and DLEA counterdrug efforts. To
that end, several information technology tools
have been developed and demonstrated to assist in
data analysis; computer media analysis, fax
exploitation, and timeline analysis.

4.1.1 NEEDLES FROM HAYSTACKS

This text understanding project developed rule-
based algorithms for recognizing key types of
textual data in a multilingual environment (i.e.,
English and Spanish), and to extract named
entities such as persons, corporations or
organizations from large unstructured data sets.
The technology was successfully demonstrated,
achieving high scores in English with a relatively
small training sample of under 100,000 words and
a single external list containing 10,000 person
names. The technology is now integrated into the
counterdrug intelligence operations of
SOUTHCOM and JIATF-E. A follow-on project,
which will employ a learning algorithm to extract
desired data from examples in documents, will
further enhance the effectiveness of analysts
evaluating data by decreasing the time and effort
required to analyze information.
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4.1.2 COMPUTER MEDIA ANALYSIS

This project provides the military and law
enforcement communities, such as the Federal
Bureau of Investigation, Computer Analysis
Response Team, with a workstation capability to
perform forensic computer analysis on seized
digital computer media. Hardware is a
conventional single-operator workstation. The
actual use of this system is defined by the FBI and
may change over time, however, one scenario
could be as follows. When FBI field agents seize
computer data, it will be provided to computer
laboratory specialists at FBI Headquarters or to
one of the fifteen field examiners for analysis.
Along with the seized computer data, the field
agent would also provide the laboratory with a
description of critical data available for extraction,
such as names, databases, and/or dates. After
analysis, the laboratory would provide the agent
with the desired data loaded on CD-ROM. This
unaltered format should be useful in judicial
proceedings. This system is nearing completion
and installation at the Federal Bureau of
Investigation.

4.1.3 TIMELINE ANALYSIS SYSTEM

This project was initiated to provide a visual
analytical tool for analysts to track events in real-
time or near real time as an adjunct to current
technologies employed. It has been successfully
demonstrated at SOUTHCOM and is currently
being demonstrated at JIATF-E. It has also been
utilized by police organizations to track the
movements and transactions of persons engaged in
illegal activities (i.e., serial killers).

Enhancements developed under this project will
allow the system to operate on a variety of
platforms, to allow greater flexibility and utility
for operational commands.



4.1.4 COUNTERDRUG TECHNOLOGY
INFORMATION NETWORK (CTIN)

The CTIN project developed an operating online
database and bulletin board system dedicated to
counterdrug technology and counterdrug activities.
CTIN is unclassified, but access is controlled to
registered users in law enforcement activities.
Over thirty user agencies are currently registered.

CTIN contains over 100 system descriptions and is

designed to accept thousands more. CTIN is now

_ maintained by the Army Material Command.
Enhancements sponsored by this project will allow
the placement of limited information on the World
Wide Web in an effort to provide awareness to the
law enforcement community and encourage
dialogue among agencies and experts.

4.2 LOCAL SURVEILLANCE AND
TRACKING

This program area supports DoD and DLEAs in
conducting surveillance, identification, and
tracking for counterdrug purposes. Several
different technologies have been developed and
demonstrated, including Facial Recognition;
Uncooled Infrared Imaging; Tagging, Tracking
and Locating; Tunnel Detection; and Navigation
Studies and Enhancements.

4.2.1 FACIAL RECOGNITION
TECHNOLOGY (FERET)

The objective of this project is to develop
automatic face recognition systems with
application to identify suspects in a booking
station, and to identify suspected terrorists,
smugglers, and criminals in public locations such
as airports. To achieve this objective, the program
supports research in face recognition algorithms;
the collection of a large database of facial images;
the integration of algorithms into a testbed,
independent testing and evaluation of facial
recognition algorithms; and construction of a real-
time system to demonstrate face recognition in
real-world situations. Excellent results have been
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achieved to date with over 90% accuracy in
identification of faces. Several law enforcement
agencies are interested in fielding a capability.
Three system demonstrations are planned for both
evaluation and community awareness purposes.

42.2 UNCOOLED INFRARED IMAGING

This project developed and fabricated low-cost
prototype infrared thermal imagers that operate at
room temperature. These infrared sensors detect
thermal radiation emitted by all bodies and do not
rely on radiation reflected from the scene as image
intensifier systems operate (i.e., night vision
goggles). The prototypes are used in military and
non-military applications-such as rifle sights,
surveillance sights, driver’s aids, reconnaissance
sensors, security sensors, border security,
preventative/predictive maintenance, and
manufacturing process control. The major goal
was to reengineer an earlier military system to
significantly reduce the costs to increase
affordability for non-military users. Twelve
handheld units were delivered for law enforcement
evaluation in August 1995. As a direct result of
this and other DoD programs, the contractor has
fielded commercial versions of the system. Unit
cost is approximately $10,000, depending upon the
exact configuration and quantity. Because of the
reduced cost, the unit has been purchased by
DLEAs and the military for use in their
counterdrug and other operational requirements.

A follow-on project, the Helmet-Mounted Thermal
Imager, sponsored in conjunction with the U.S.
Army Special Operations Program, will engineer,
demonstrate, and test prototypes for specific
Counterdrug applications.

4.2.3 MICRO GPS

The micro-miniature global position system
receiver program used multi-chip module (MCM)
packaging technology to produce a six-channel
C/A code receiver in a 1.4 inch square package



with 1.2 watt power consumption, the world’s
smallest GPS receiver. This technology has been
successfully transitioned to several activities
including the Air Force HOOK-112 search and
rescue radio, the Soldier-911 radio prototype
currently in use in Korea and Macedonia, and
several classified covert tags.

43.3 TUNNEL DETECTION/
GEOLOGICAL INFORMATION
SYSTEM

This project will create a mechanism for
monitoring surface and subsurface border
conditions for evidence of illegal activities and
provide the U.S. Border Patrol with an efficient
data management scheme.

5.0 DEMAND REDUCTION

The focus of the Demand Reduction program is to
develop technologies and procedures for chemical
testing and improve detection thresholds; develop
less invasive testing methods (e.g., sweat vs.
urine); and optimize testing methods, equipment
and procedures. In support of the National Drug
Control Strategy, the technologies developed
within this thrust assist in the achievement of Goal
Three, Objective Three “Drug Free Workplace”.
The program has conducted studies utilizing the
Naval Research Laboratory expertise and
facilities, as well as those of other service
laboratories. Efforts are leveraged with those of
ONDCP and NIJ.

This program, in conjunction with the Navy
Personnel Research and Development Center, San
Diego, California, developed a PC-based drug
policy analysis model to analyze alternative drug
testing strategies and develop “optimal” testing
strategies for military personnel. The model
incorporates and integrates detection, deterrence,
concept of optimization (trade-offs), and
costs/benefits. The research strategy focused on
two classes of drug user: the non-gaming user who
selects day of drug use independent of drug-testing
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strategy and randomly chooses days of use; and
the gaming user who selects the day of use to
minimize probability of detection by testing. The
following alternative drug wear-off patterns were
developed: drugs detectable for fixed time frame
with certainty; probability of detection based on
time since last use; and probability of detection
depends on pattern of use. Probabilities are
calculated for a person being selected for testing,
and the persons’ drug use being detected in a
period of time. A “survival” curve was described
as the expected time until detection. Different
testing strategies were examined: alternative
monthly test rates; selection of test days (i.e., fixed
number of testing days or a random number of
testing days); selection of personnel (i.e., purely
random or weighted probability of selection based
on the risk of drug use or the date since last
selected). In addition, the cost of drug abuse was
analyzed in terms of productivity; health care;
accidents; occupation (can vary); and replacement
cost if users are discharged. The model has been
transitioned to the Navy for use in changing and
optimizing testing strategies.

To optimize urinalysis testing methods,
equipment, and procedures, an improved specimen
sampling process concept has been developed.
The Specimen Sampling Automation Project
consists of a new bottle concept which will greatly
improve the integrity of urine sampling processes
and an automated specimen bottle handling system
to automatically identify/read the redesigned
specimen bottle using bar code technology and
automatically extract urine samples from the
container for testing.

6.0 SUMMARY

The DoD Counterdrug Technology Development
Program addresses the drug threat by aggressively
pursuing high technology solutions. Many
technologies have been developed, demonstrated,
and transitioned to law enforcement and military
users. The Program accomplishes its goals by
working closely with industry, service and



national laboratories, and academia to provide

system solutions to real world operational
problems. '
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ABSTRACT

This paper provides an overview of the services and capabilities provided by the Thunder
Mountain Evaluation Center (TMEC), located at Fort Huachuca, Arizona, in support of
the Department of Defense Counterdrug Technology Development Program Office, U.S.
Customs Service, Office of Special Technology, Department of Energy, and the Drug
Enforcement Administration.

TMEC, located in the high desert area of Arizona at Fort Huachuca, is ideally suited for
the test and evaluation role, especially when dealing with counter-narcotic, counter-
explosive, and counter-terrorist activity. The ready availability of contraband for use in
evaluation of detectors, the proximity to actual Port of Entry sites for stream of commerce
and field testing of non-intrusive inspection equipment, and the high security provided by
TMEC combine to create an ideal environment for testing inspection, detection,
surveillance, and tracking technologies.

TMEC has unique licenses and authority to possess, maintain and expend (if required)
large quantities of various types of contraband in conducting evaluations. Thus, TMEC
works closely with the various agencies and activities in assisting those agencies to
evaluate the effectiveness of their prototype systems.

TMEC performs controlled operational tests at Fort Huachuca on various non-intrusive
inspection systems, weapons, explosives, and personal detectors, and other drug and law
enforcement-related systems. Those systems which appear to have significant merit can be
transported easily to Ports of Entry in Arizona, California, New Mexico, or Texas and
given more extensive stream of commerce tests.

TMEC provides management oversight of various test and evaluation programs using a
combination of government, Arizona National Guard, and contractor personnel. TMEC
has a large variety of “stream of commerce” cargo with appropriate vehicles to transport
that cargo. These vehicles, some with false compartments, have been turned over to
TMEC as “test and training aids.”
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1. Purpose and Facilities

The Thunder Mountain Evaluation Center was
established by the Departm