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Trade Center Air Held Unprecedented Amounts of Very Fine
Particles, Silicon, Sulfates, Metals, Say UC Davis Scientists

February 11, 2002

in the most thorough analysis yet of the dust and smoke blovm through isveer Manhattan after the <ollapse of the World Trade Ceonter, researchers et the Lniversity ¢f Califernia, Dav's, today descnbed unprecedented
clouds of very fine particles that should be considered in evaluaing rescus workers' and residents’ heaith problems

Based ontheir findings, the UC Daws researchers alse recommended spec.nic ¢cleaning methods for comaminated apartments, offices, schools and other indoor speces

“No one has ever reported & situabon ke the one we see In the Woarld Trade Center samples,” said UC Dewis researcher Thomas Cahill. Ph D | an intemetionai authority on the constiuents and ranspar of airbome
parbicles. “The air from Ground Zere was laden wih extremely high amounts of very small particles, probably associated with High temperatures in the underground dekns pils Normally, in New vork City and in most of the
world, situations like this just dont exst”

Cahill, s UC Dawis professor ementus of physice and etmosphenc sciencas and a research professor in epolied sciénce, heads the LUIC Devis DELTA Group (for Detection end Evaiuation of Long-range Transpon of
Aerosols), & collaborative assotialen of aerescl scientists at several urivergides and natiora! [aboratones The DELTA Graup has made detailed stud:es of aercsols from the 1891 Guif War ¢l fires, voicam¢ eruptions
global dust storms, and most recentty Asia

The Manhattan arr samples were collected atthe request of a U S Department of Energy sciemst from Oct 2 through mig-December, by @ DELTA Group air monitor placed on a rosftop at 201 Vanck St . one mile north-
northeast of the rade center complex

The semples were coliected contnuousty 1n eight separete sze modes from coarse {12 micrometers diameter! to ultre-fine {0 03 micromsters aiameter) Regional meteoroiogy shoved that the site at vanck Sireet could
have recaived matenal from the World Trade Center site about haff the tme

The samples were pericdically shipped back to Davis, where the TELTA Group analvzeo the samples for size. shape and compositien They used a suite of seven tecnnigues including synchrotren-induced X-ray
flucrescence (at DiOE's Advanced Light Sourse at Lawrencs Berkeley Laborateny!, scanning ansmission 1on microscopy ar 3 oreton elastc scattenng analysie (at TOE's Lawrence Livermore Netonal Laboratory). and
soft beta mass measurements and ¢canning électron microscopy (8t UC Dawvis)

"The UC Davis DELTA Group's abirty ta maasure and anatyze patiile size, composition and hme conbnuoush . day and night :s unequaled.” Cahill said

Al analyses were done on @ velunteer Liesis and wii' be averlable s pubhc documents \Ve reponttoday on the data from Oct 2 through Oct 21,2001

Alrborne particles and human health

In generéi. there are myr'ad ways that matenals released into the air can affect human health What the particies are made of matters, 5o do size, shape and quantity

The DELTA team analyzed the samgpiege for the unique cherm ca’ ana physita' sigratures of dozens of substances including slements from concrete and glass, such as silicon from burring fuel 01!, such as sulfur, varadum
and nickel, and from burming computers ana electnical systems, such 8s lead They alsc looke 3 for organc, or carbon-based, compounds from burming wood, plastic and campats And they tesied for giass shards and
asbestos

Some of these matenls are known 1o cause heaitn probiems in some pesple when they ar¢ Inhaled ir: sufticient amcounts Sulfur for example. cer. Imtate lung tssues Lead cen damage the central nerous system Some
carbon-based compoLrds can cause cancer Sc can the mineral gst.stos

Just a¢ the composition of inhaled partcles can affect heatth, so can size

The team enalyzed the particies by size in e:ght ranges from: coarse {12 micrometsrs te 5 micrometars in diameter) t¢ very fing (0 22 micrometers to 0 03 micrometers 'n diameter) Most of the ultrafine mode (perticles less
then 0.1 micrometers) was not colléctea

Coaerse particles are typially fitered by the nose or coughed st of the throat and uprer lungs They can imtats the mucous membranes, causing coughs end nosebleeds In some individugls, they 2en cause allergic
reections such as dry eyes, nose, throat and skin irmtabon, Coughing, sneezing and respiratory distress They cen 2lso ceuse breathing problems or aggravats pre-exsing bregthing roblems, such as gsthma

Hewaever, very fine particles can ravel deer: Into numan iungs. Such smaii partizles may have ne Immeciate apparent heath effects In moderate concentrations, DUt they typcally are remaved fram the lungs through the
bloodstream and heart, increasing the possibility of neaith impacts B

There are no estapishad safe imits for inhaled very fine particies. The clcsest raference 1s the U S EPA "PM2.5” standard, which lirmits the glioweble mass of airbome particles in the size range 2.5 micrometers 10 0
micrometers That standard 1§ based on health studies of typical air samplés inwhich vary fine particles are a smail fracticr: of the total mass

In contrast, in the World Trade Center sampies analvzed at LIC Davis, the very fine paricios are & lerge fraction of the total mass

In @ news conference today, the CELTA researchers described key findings inthese categones very fine particles, coarse pericies, metals asbestos and glass

Very fine particles

There were numarous events when tursts of wind iasting six 1o eght hours carned unprecedernted amounts of very fine particles 1o the sampling site

Inthe largest spike. the DELTA Group erialysis found S& micragrams per cubic meter of very fing paricies in one 45.minute penod — “an extremely high peek.” Cahill seid

Cahill seid the very fine particles conteined high levels of suffur and sufur.based compourids. which in early analyses aobeer to have been dominated by sufunc azid The very fine parbcles also contain high levels of very
fine siicon, potentially from the thousands of tons of glass in the debris .

Cahill noted thet even those large amounts were ikely to be smalier than those present at Ground Zero and some other parts of Lawer Manhattan. since weather data shovs that typically only part of the dust clouds traveled
directly over the sempling site

“Even on the worst air days in Beying, downwind from coalfired powe- plants, or inthe kuwait oii fires, we did not see these levals of very fing panticuletes.” Canill sa:d The amourts of very fine paricies, parhcularly very
fine siicon, decreased sharply duning the month of October

Coarse particles

Simular to the tugh concentrations of very fine parhicles, vintually al the air samples from the trade center 5.9 camed high concentrations of coarse pamcles — those about 12 micrometere to 5 micrometers in diameter
“These particles simply should not be there,” Cahill saig "It had rainec, sometmes heewily, on six deys 1n the pnor three weeks Thet rain should have settied these coarse parcies * The finding suggests that coarse
particles were being - ontnually generated from the hot debns pile This observaton is et least qualitatively supported. for while they are still being anelyzed, the coarse pamcles appeer 1o be cogied with combustion
products. including soct, Cahill said

Metals

Many different metals were found in the samples ¢f very fine particles, and some were found at the highest levels ever recorded in air in the United States

However, there are few established safety guidelines for airbome meials One metal for which there 1s @ guideting 16ad, was present at low levels in fing ang vefy ine pamisles

Some of the metals for which there are no guicehnes that were presant in very fing particles in reiatively igh conceniretions were iron, btanium (Some associated with powdered concrete;, vanadium ar.d mckel {often
essociated with fuel-oil combustion). copper and zinc Mercury was seen occasionally in fine particles but et low concentrations Many of those metals are wadely used in tuilding construction. winng and plumbing Some
are commen in computers

The metal contert of the coarse pamicles 1s sbit being anatyzed

Asbestos and glass

Although some asbestos was used in the buildings for fireprecfing and in fioor tles, anc the DELTA group checked for it carefully using the electron microscops, they found very few aspestos ibers. ever in e very fine
particies

NYC-WTC_000151999



NYC 9/11 Public Portal Document
Friday 15 of Feb 2002, Mayor Office ->718 595 4544 Page 4 of 4

- -

Some particles thet appeared to be glass were seen, but they were nat in the form of 1ng shards. which can mimic asbestos fibers
Clean-up recommendations
All evidence indicates that ambient air in New York City now 18 littie influences by the World Trade Center coligpse, especially since the fires are out and the debns ti'e has ¢ocled

However, the presence of large amourts of very fine perticles as late as D:tober means that indoor clean up should be done carefully, Cahill said Very fire parmicies will have penetrated crevices and fabnes in a way
normel dust doesn't And they a:e easily re-guspended, which re-epuses the rocm's occupants to them

Cenill strongly supports the recommendetions made by the Hew York wepentment of Health regerding washing with water, and said

- Dont use vacuum cleeners or brooms because they re.suspend particies Do Use wet rags, mops and wetwacuum-typé cleaners

- Wipe ell surfaces, including window blinds, picture tops end door frames, with wet rags

~ Drapes end curtains should be washed ¢ dry-cleaned Fumiture febn<s should be steam-cleaned. Carpets should be wet-cleaned

- Usge high efficiency electrostanc or HEFA arr filters infumaces and air conditoners

- Keep humidity reasonably high indoors, to keep very fing particles from fioating around

UC Davis DELTA Group

The UC Davis DELTA Group is one of the world's leeding research groups in analyzing the size. compositon and movement of airbome paricles DELTA Greup scientists analyzing the trace center samples inciuded

Cahill, engineenng professor James Shackelford, Ph D, who led the scanning glectron mi¢roscopy. chemistry professar Peter Kelly, Ph.D who led the mess spactroscopy, assistant research enginger Steve Ciiff PhD.,

who i project manager for the synchrotren pragram, and laboratory and field manager Michae! Jimengz-Cruz, toxscologist

Key collaborators from cther instituions were Kevin Perry, Fh [, & former Cehill prostdoctoral coliaborator and now an assistant prefessor of me!eorolow gt the University of Utah, Salt Lake City, Gratam Bench, PhD @

project investigator at the Certer for Accolerator Mass Spectroscopy, U S Department of Energy’s Lewrence Livermore Natonal Laboratory, and his team of scientists, and Jodye Selco, Ph D, a visiing professor at UC

Dews and e professor of chemistry at the University of Rediands, Redlands, Catifornie

The DELTA Group's meny previous research projects inciude studies of the smoike from tne Kuwart o1l fires @nd two international ACE studies (for Aerosol Charectenzeton Expenmentl, which ere designedtc shed light
on the roles of aerosols in global weather, weter pofiution end human disease The most recent, ACE.Agie, operated under National Science Foundation funding vath 21 @erosolsampling sites from 4Asia 1 western North

Amence from March thrcugh August 2001

DELTA Group currertly is conbnuing enalyses of the 2001 ACE sampies, 2s well as studies of Alaskan air quaiity, the nature f diesel-vehicle exhaust. the impacts of air poflution on human heaith in Caifornia s great
Central Vailey. and the environmenta; neaith of the Leke Tehoe Basin

For more information, visit the DELTA Web site et hitp /igelta ucdavis edu

The University of Califormia, Diavie. 15 one of the world's leading mstitutions in the envirenmental scignces More than 253 faculty members support an unmatched array of environmentei progrems iri human and animel
heelth. agniculture. biciogical sciences, sngineanng, physice! sciences, law, social scrences, itorature andthe ens
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