Technology

Greg Peterson
n Novw 26, UMN.
Weapons inspectors

arrived in Irag aftera ﬂ:ur—}-‘ “ar
hiatus. Backed by a strong
mandate and the threat of mil-
itary force, the inspectors’ mis-
sion 15 to determine whether
Iraq has clandestine nuclear,

chemical and hin]:]gi:nl

weapons,

Oine of the mast vital, and ver also diffi-
cult places vo search is underground. Acnal
|r||1|[l::-gr:|+:-||\. mtelligence and past experi-
ence all SuIgErest that Iraq may have stashed
weapons underground: in the desen, n
cities and under expansive palace complex-
es. During the last round of inspections,
geophysicists found millions of dollars
waorth of weapons-related materials buried
up o 20 meters '|'||:'|:|m5.;r-::ll|.|:!u[ in the deserts
\llrr-:.ll.llntu:li._' H'.l;;llll:lil.

Like their |'rr1.‘|.|1.'|.'t'>.‘-lrr>. the current
inspectors are armed with advanced geo-
|}|'|f.~|(:t| tools o peer into the subsurface.
These are the same tools that geophysicists
use o locate ll::|1-:|<'rg:rl::-|.|:m| polluting
sources, mincral lodes, electrical cables,
groundwarter and a host of other items,

“This is |}.|~I{:IH}' @ crime i|'|'.t':1!ig:|.[:|l::-||."
says John Pike, director of GlobalSecurnimvorg,
a private military research organization.
“And as with any i1|r|i-."|.' ingjuiey, the more
investigative toals, the more evidence you
can collect, the more coherent a theory on
the case you can gather.”

Any geophysical tols that ean work in
Irag have to be fast and produce real-time

data, |:x|11.|||.'|..\ [.]. Won, president of

{il:'l::-|‘:-|'||.'1._ the |||'||fr private geophysical
company to search for subsurface weapans
in leaq durning the 19905 as part of the LN,

inspections. Haostile environments pla

it
premium on being able o ger imo a sie,
conduct a survey and do any necessary
excavations within a day or two. A a lot of
the places [around Baghdad] vou cannom
sile

antee  the

Bu integrity ol the

overnight,” Won says,

Ihe goal is 1o get
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Inspectors Armed with

the survey done quickly and with mini-
muim |-:.li._'|n!it':\."

Three i._'q.'1|'|'l||f.ﬁ.|l.':|| wools fit the hill,
according o Won: clectromagnetic, mag-
nente and microgrvitational, Electromagnetic

semsors cmil electron at mul-

Enetic wave

tiple frequencies into the ground, and then
measure the amount and frequencies of
waves reflected back 1o the sensor. Metals
or ather manmade abjects below the sur-
Face show up as hi.F:Hiﬁi'.lH'l changes in the
signature of the refllected waves. This tech-
d

can be mcorporated inte hand-held sensors

nology has been around for a while,

that provide real-time data and 30 data

poeints per second. That speed and porta-
hili.l:l.' translate into a single survevor being
able 1o comprehensively sean three acres in
an afternoon, Electromagnetic sensors typ-
wally operate below 1K) kiloherz, a fre-
quency that allows penctration dewn w
rens and hundreds of meters. This technal
opy sharply contrasts with ground-pene
trating radar (GPR), which operates il
much ||igi:||:'|: 1'r-:'|.'|||-:'1'|-: ics and cannot pen-
ctrate the salty conductive soils present in
st of Irag),

In contrast to the electromagnetic sen-
s0rs, magnelic sensars are passive, Rather
than actively imerrogating subsurface tar
gers by emitting pulses and recording
echoes, magnetometers measure  how
obyects below ground distort Earth's mag
netie feld, For instance, a buried steel can
ster will deflect a compass needle; magne-

tometers measure these shight changes in

rth's magnetic field,
called

measure minute differences

Microgravity meters alsn
Eravimerers
i gravitational pull an one site versus
another. Large underground voids, such as
twnnels or weapons production facilines,
shghtly lower Earth™s gravitational pull at
the  surface right above the wvouds,
Caravimeters can detect these differences,
indicating w here such facilites maght exist,
According 1o a source famihar with the
Inspections, gravimeters operate too slowly
te scan large arcas, However, they work

well wathin a single structure, such as a

palace ar a bunker, where single or mulu-
ple Baserments are suspected.

A comlination of magnetometers, elec-
tromagnetic  sensors and  gravimeters
allowed Geophex technicians to success-
fully find buried weapons on land in Irag
during the 19%)s mnspections. The magne-
temeters warked well in detecting equip-
ment made of iren since ron strongly
interferes with magnetic helds. However,
those sensors could not locate equipment
made of other materials, This hmitation
became paramount when inspectors were
looking for buned copper coils that could
e wsed e sepalrate eSS i-.-::-l|r|||;'\ a%a

preliminary  step in building nuclear

weapons, Electromagnetic sensors ended
up revealing coils that were invisible to the
magnetemeters,

During  their  surveys, technicians
worked on the ground, walking over sus-
peet areas with sensors in hand. In the
early 1990, the ULN, tnied to probe the
subsurface from the air, with geotechnical
tools attached w helicopters. Those efforts

were largely unsuccesstul, perhaps in part
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due o difficulties in directing excavation
on the ground to the exact location where
the geophysical tools indicared buried
weapons, according to a source familiar
with the mspections. Current inspectors

f

this approach proves successful, it will

may again attempt 1o search from the air;
greatly expand the area the surveys cover,
The basic sensor technologies have not
evolved much in the four years since
inspectors were last in Irag, Won says,
ud
hand-held pathogen detecrors have signifi-

While advances in acrial photography

cantly enhanced the inspectors’ capabilities
on other fronts, no similar developments
have taken place on the geaphysical side of
the equation. The “dot com™ boom
spurred developments in ways o display
spatially distributed data, but not in the
sensors themselves. "Evervone was busy
making premy maps,” Won says. The one
major advance, he adds, is that global posi-
tioning system (GPS) devices have become
much smaller and can be integrated into
the sensors allow ing peaple |,|r:|i:|1_1_5 EXCd-
vations to return precisely o where geo-

WHW.ZROLIMES.Org

“I think it would be wrong to assume that recent technology advances
will enable inspectors to unerringly ferret out Iraq’s hidden weapon pro-
gram. Iraq’s weapons program is probably small, and Iraq is a big country.”

|ohn Pike, director of GlobalSecurity.org

Left: Geophysicists on assignment with the International Atomic Energy Agency used elec-
tromagnetic sensors to scan a three-acre desert area (inset) northwest of Baghdad for

belowground weapons in 1997, Th

ensors detected buried metal scat

d throughout the

area. Subsequent excavation revealed nuclear-related equipment stacked on wooden pallets
and carefully wrapped in plastic sheets — equipment worth 55 to $I0 million (larger phota).

Above: Geophysicists also found large copper EMIS (Electromagnetic lsotope Separation)
coils belowground near Lake Tharthar, north of Baghdad. The coils were part of the system
used to separate radiogenic isotopes as a preliminary step in building a nuclear weapon.

physicists found indications of buried
weapons, without requiring markers on
the surface that could be stolen or moved.

In addition o GPR, several other geot-
echnical technigues that successfully probe
the subsurface in other conditions are not
as useful in Irag. Seismic surveys that may
be able o find large cavities take a long
time to acquire and analvee data, render-
ing them less effective. Likewise, electrical
resistivity tomography — which maps the
electrical conductivity of the subsurface w
discern belowground features — is rela-
tively slow. In addition, the resistvity
electrodes

method planting

throughout the soil, a disturbance inspec-

FCLuiIres

tors would like to minimize given the pos-
sibility of chemical or bislogical contami-
nants in the soil,

Even with advanced geotechnical equip-
ment, a comprehensive search of below-
ground weapons is bevond the scope of the

inspectors’ capabilities, especially given the

expedited tmetable dictated by the UL
resolution authonzing the inspections. ~1
think it would be wrong to assume tha

recent technology advances will enable
inspectors o unernngly ferret out Irag's
hidden weapon program. Iraq's weapons
program is probably small, and Iraq is a big
country,” Pike says,

The underground hunts will likely be
maore focused, Pike explains. On Dec. 7,
Iragi officials delivered a 12,000-page doc-
ument on s WEIPONS programs 1o the
LN, saying th

he report confirms that
Iraq does not have weapons of mass
destruction or plans w develop them. The
inspectors will go 1o sites detatled on that
list, and other sites suggested by intelli-
gence and aerial photographs 1o harbor
weapons, and atempt o quantify the
amounts of weapons at these places. If the
inspectors show that the weapons that
exist, including those belowground, do not
match with what Iraq had declared, such a
“breach” could trigger a meenng of the
U.N. Sct,‘l.lrll!fr Council, at which the
United States could call for a military
attack against Irag.

This story first appeared on www.geotimes.org.
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