Dragon, Karen E. (CDC/NIOSH/EID)

From: Middendorf, Paul (CDC/NIOSH/OD)
Sent: Monday, February 13, 2012 10:57 AM
To: Susan Sidel; NIOSH Docket Office (CDC)
Cc: WTC STAC (CDC)

Subject: FW: Thomas Cahill/Aerosals for FTP
Attachments: WTC aersols ACS 2003.ppt

For docket #248

Susan,

I'm sending this to the docket so we can keep track of it and the public will know what we're sharing. If
there are problems with that, please let me know.

Paul

From: SUSAN P SIDEL |
Sent: Monday, February 13, 2012 10:31 AM
To: Middendorf, Paul (CDC/NIOSH/OD)

- Subject: Thomas Cabhill/Aerosals for FTP

Hi Paul,

I'm following up on Virginia's suggestion. Attached are some additional materials. This powerpoint
presentation was in the ACS book Elizabeth recommended




Very fine aerosols from the World
Trade Center collapse piles.
Anaerobic Incineration?
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Background

The collapse of the World Trade Center structurcs (South
Tower, North Tower, and WTC 7) presented two very

different types of air pollution events:

Both cases shared the unusual aspect of a massive ground
level source of particulate matter in a highly populated arca
with potential health impacts.










New data to explain aerosols from the
WTC collapse piles
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DELTA Group slotted 8 DRUM Impactor

o 8 size ranges:

10.4 I/min, critical orifice control,
Y4 hp pump

6.5 x 168 mm Mylar strips

For 42 day run, 4 mm/day,

Field portable




Aerosol DRUM Strips from WTC
Oct.2 to Oct. 30, 2001

~12to 5 ym
5t0 2.5 yum
2.5t01.15 um
1.15t0 0.75 pm
0.75 to 0.56 pm
0.56 to 0.34 ym
0.34 to 0.26 ym

0.26 to 0.09 um



DELTA Group Analytical Techniques

Beam based, 100-500 um, non-destructive

o Soft beta ray mass (3 mass)
« 320-820 nm optical attenuation, 10 nm steps

« Synchrotron X-ray fluorescence, polarized “white”
beam 4 keV to 18 keV (S-XRF) — ALS LBNL

. Scanning Electron Microscopy (SEM)



Under what conditions and with what efficiency can the
WTC plume impact the sampling site, 1.8 km NNE of the
WTC and 50 m above ground level?

Concentrations are modulated by:
Emission rates from the collapse piles
Vertical and horizontal dispersion rates
Wind speed - “Residence Time” 1/u (200m) weighting
Rainfall and fogs - Estimates of wet and dry removal rates
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PM2.5 Measurements in NYC - Week of Sept 10 2001
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Max 247 PM10, . : ‘
B Coarse and Fine Aerosols in New York City
156 PM2.5 1 hr DRUM samples, LLNL STIM analysis, UC Davis DELTA Group
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EPA Analysis of PM,, Mass
24 hour data

October 3
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Forward trajectories starting at 17 UTC 03 Oct 01
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Anomalous Size Distribution of
Aerosols from the WTC, October 3
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Why do we care about very fine
(0.26 > D, > 0.09 um) aerosols?

= EPA (AAAR, 10/2002) summarized 5 causal factors most
likely to explain the statistically solid data connecting fine

PM, . acrosols and human health.

= reached unprecedented ambient levels in the very
fine aerosol plumes from the WTC collapse piles




Why was the debris pile so hot,
so long?

vaboﬁm% (est.) (in units of 10 ' joules)

The surface and near sub-surface debris pile was hot enough to melt
aluminum. make steel red hot, and burned until Dec. 19.

But this is still much cooler than typical sources of very fine
particle metals such as power plants, smelters, and diesels.




Very fine mass by STIM and estimated
total organic matter from PESA
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Very fine aerosol plumes at Varick Street

— 18 events with very fine (0.26 > D > 0.09 um) aerosol mass
> 3.0 pg/m> > 10 x background, in 3 to 6 hr plumes




Concentration of Very Fine Aerosols

3 hr peak averages, Micrograms/m> (ng/m’ - V, Ni)

WTC
Date impact  Mass Org. S10, H,SO,

e

WeL '/ No 0.5 0.04 0.02 0.1




Ratio to WTC Impact days (20)

Comparison of October, 2001 to May, 2002
Very fine particles 0.26 > Dp > 0.09 microns

B Oct., 2001 WTC impact days 20l May, 2002 near WTC
[ Oct, 2001 Non-WTC plumes 4 Il May, 2002 midtown
[] Oct., 2001 "clean" days 6

181 ng/m3 467 ng/im3 10 ng/m3 39 ng/m3 3.9 ng/m3 3.8ng/m3 0.9 ng/m3

\'/ Fe Ni Cu Se
Elements
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New York Coarse Aerosols post Sept. 11, 2001
UC Davis DRUM Data from 201 Varick Street
5.0 > Dp > 2.5 micrometers
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New York Coarse Aerosols post Sept. 11, 2001
UC Davis DRUM Data from 201 Varick Street
5.0 > Dp > 2.5 micrometers

“Crustal” elements
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New York very fine Aerosols post Sept. 11, 20(

UC Davis DRUM Data from 1.8 km NNE
0. Nm > Dp > 0.09 micrometers
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Proposed explanation of very fine
aerosols size and composition

e Problems:

« Explanation




Incineration Boiling Earth Bulk dust Bulk dust Volatility Principal
with 10% chlorine  Point  crustal EPA Lioy Temp  Species
Metal 30 ppm ppm ppm e

Nickel 2834 84 686 NiCl,
Antimony 697 0.2 653 Sb,0;
Silver 2190 0.004 620 AgCl




Predicted metal emissions from the WTC
collapse piles

. Assumption: The molecular compounds will oxidize when
these gasses reach the hot surface, which was capable of
spontaneous surface fires until mid-December.

e There will then be , probably as oxides,
richest in those elements with both high abundance and
chlorine-depressed volatility temperatures —

e There will then be an aerosols with high
volatility temperatures, even if their abundance is high —



Very fine mode aerosols in WI'C plume

and non-plume conditions

Very fine October 7 October 3 Average Volatility

aerosols background WTC plume Abundance Temperature

0.26 - 0.09 pm ug/m’ ug/m’ WTC dust  10% chlorine
Mass 0.53 50.7 na

Organics 0.04 I na
Sulfur 0.04 5.6 na

ng/m’ ng/m’

Nickel




Very fine aerosols 0.26 . Dp > 0.09 micrometers
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New York Aerosols post Sept. 11, 2001

UC Davis DRUM Data from 201 Varick Street
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Lead in lower Manhattan near WTC
EPA 12 hr lead values
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Conclusions —

There were heavy and continuing emissions of aerosols in narrow
plumes of unusual size and composition from the WTC collapse site
that on 1.8 km NNE.

Coarse particles were similar to the initial collapse aerosols (cement,
,...) but had chemicals and soot from the ongoing
combustion. Little asbestos was observed.

The presence of unprecedented (vis. Betjing, Kuwait) levels of very
fine (0.26 > D, > 0.09 um) particles by mass and number in narrow
plumes was more typical of an industrial source,

, than any normal ambient air
situation.

The very fine silicon and sulfur and many of the coarse metals like
vanadium decreased steadily during October.




For more details... .....

=Lioy et al, Environmental Health Perspectives 110,
#7 703-714 July, 2002 (3 bulk samples collected dry,
9/16, 9/17, exhaustive analyses)

—(Cahill et al (in press, Aerosol Science & Technology
(2003)

=EPA web site response to 9/11, EPA
ORD analysis and Power Point presentation

—NASA EOS Landsat Thematic Mapper , IKONOS
satellite photos from Spaceimaging.com,

= DELTA web site WTC data
and the Fall, 2002 ACS Powerpoint presentation.
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Other Aerosol Sources —
October, 2001

=Regional Aerosols > 100 km

—New York/New Jersey Metropolitan 15 — 100 km

< 15 Kkm




Elemental Analysis of Size Resolved Diesel Particles

C-12 Sample #4, CA fuel, Dilution :1
S-XRF Analysis, UC Davis; on Mylar, no grease
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y fine (0.26 > Dp > 0.09 micron) aerosols at an eastern US city.
Typical source signatures, Summer, 2002
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nlant

Oil fired power )

: Incinerator

i

LS W) Y LA N . ....:.tf.‘_rf oot y - g
7 8 9 10 11 2 13 14
August, 2002




Aerosol DRUM Strips — coarse to very fine

New York City, Beijing, P.R. China
QL 210 30, 200l March 20 to April 26, 2001




DELTA Group Synchrotron-XRF Facility
at the LBNL Advanced Light Source
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Analysis of coarse aerosols
D, > 2.5um

Large amounts of coarse acrosol mass was seen during
the October 3 3 hr plume (220 pg/m?) and smaller
amounts later in the month

Composition was crustal with enhanced calcium (vis
cement dust) during times of WTC transport, with pH
from 11.0 to 12.1 (USGS, 9/2001)

Many of these non-crustal elements decreased later in
October



But one can argue against this
hypothesis

— street

canyon effects, etc,

e Not similar to dust from the immediate
collapse (Lioy et al, 2002)

« No prior size/time/compositionally resolved
data from NYC for comparison purposes




Were the aerosols observed at Varick
Street from the WTC collapse piles?




Proposed Answers

=>Indoor fine particles?

=>(Qctober 3,4, and 5?




, 1.8 km NNE of the

WTC and 50 m above ground level?

Wind direction:

Plume lofting:

Wind speed:

Vertical atmospheric stability:

Removal - settling, diffusion, rainfall and fogs:




Outstanding Questions -V

What are the health impacts of these aerosols?
Do the very fine particles linger indoors?
Why was October 3 so impacted?

What is the source of the S/V/Ni “fuel oil”
combustion signature?

What is the morphology of the metal and soot-
coated coarse particles?

What are the sources and impacts of the
organic matter?
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Very fine Particles 0.26 to 0.09 um, Oct. 3
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NATIONAL OCEANIC ATMOSPHERIC ADMINISTRATION

Backward trajectories ending at 17 UTC 03 Oct 01
FNL Meteorological Data
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Sources/  Distance PM, . PM, . Mass
Sites - Sinks to Mass DRUM - time
Sampling WTC site (24 hr) resolved, (ug/m?3)

(km) (ng/m?)
Fresh Kills S.I. - 21. 22.3 (EPA)

842 MW PP
S.1., (gas)

PS 44 Staten Is. : 27.6 (EPA)
Battery Park 30.6 (EPA)

\10:16{6 NNW ‘ 37.8 (EPA)

25.3 12 hr non- plume

NE 36.0 (EPA)




Coarse particles ~ 12 to 5 um, Oct. 3
e W . :




New York Very Fine Aerosols post Sept. 11, 2001
UC Davis DRUM Data from 1.8 km NNE
0.26 > Dp > 0.09 micrometers
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Incineration Boiling Earth
with 10% chlorine Point crustal

Metal i ppm

Chromium 2639 102
Beryllium 1280 2.8
Barium 1634 425
Antimony 697 0.2
Selenium 0.05
Cadmium 0.15
Osmium 0.0015
Arsenic 1.8

Mercury 0.085

Nickel R 84
Silver ¢ 0.004
Thallium 46¢ 9.6

Bulk dust
EPA 2003

ppm

<0.96
0.37

IS:
4.9
<0.96

Bulk dust  Volatility
Lioy 2002 Temp

e

Principal
Species

Cr0, O,
Be(OH),
BaCl,
Sb,0,
SeO,

Cd
0s0,

Hg




