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To measure the surrounding communities’ exposure to volatile oiganic compounds (VOCs) from the World
Trade Center tires and cleanup actiMtiss, the State and City Health Departments collected air samples for
some VOCs around the World Trude Center. Most of these compounds are commonly found in petroleum
products or are common industrial chemicals. Some of these compounds are also produced by fires,
including the World Trade Center fires, or by equipment, such as the equipment being used in the recovery
effort.

Samples were talcen near Parc Place, Rector Place and Broadway at Liberty Streets. Upwind of the site and
crosswind, levels of VOCs were about the same as those cornmonly Ibund m outdoor samples (also called
“background” levels). Downwind of the site, VOC levels for most of the compounds were higher than
background.

The higher levels of VOC compounds dowiiw,Tnd of the site are not likely to last for an extended period of
time (for examplf., the firfs will he put mit and ths wind direction changes). Tlie health risks from VOCs
downwind, where the levels are highe.st, are still not much different than they would be for typical
bciekgrowid levels. For the \'OCe that were measured, rhe air eonceiitrations outside the work area are not a
significant healtli concern. However, other chemicals from the fires or other recovery activities may be
contributing to eye, nose and throar irrirarion.

SUMIVIARY of VOC MONITORING NEAR THE WORLD TRADE CENTER
ON SEPTEMBER 28, 2001
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Air samples were taken on September 28,2001 at three locauons ai'ound the World Trade Center site.
Sumplea were talten at roof level and street level. They were taken in ths msroing, afiemoon and evening.
One sample was also taken in the smoke at the wreckage at the World Trade Ccnlcr. The sample in the smoke
plume hud the highest levels of VOCs. Recovery and emergency workers need to take safety measure# that
have been provided to them to limit their exposure to the smoke at ths site.
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M,A.E
M.A.E

75 Park Place
(Park Place and
Greenwich St.)

M.A.E
M.AE

* M- morning (-S-BAM)
A - sOiarnnnn
E ■ evening (~6-SPr4)

Srab sample
(~?5 sprnnrts)

Parc Place at
225 Rector

140 Broadway
(Broadway and
Liberty)

Top Of rubble

The Summa canisters were returned to NYSDOH Wadsworth Laboratories for analysis by gas
chromatography - mass spectrometry (GC-MS) following EPA method TO-14.

The air samples were collected in Summa canisters over two hours at three locations, and a grab sample was
taken on the nibble pile (see table below).

The day began sunny but became cloudy as the day progressed. A light rain started just before tlte evening
.sampling and was intenninent tliroughout that sampling period- Light winds were primarily from (he nurdi
but shifted somewhat between the nortlieast .and nortliwest tliroughout the day.

M.AE
M,A

M, AE

■oof aboie I4th floor
10lh floor balcony

street

roof abo'.e 24th floor
street

roof above 52Rd floor
street

VOC Monitoring Near the World Trade Center Site
New York State Department of Health

September 28, 2001
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1. The air sample collected Ln the smoke plums on the WTC debris pi.le contained the highesi levels of
VOCs. VOCs exceeding 100 mcg/cubic meter were acetous and a number of fuel components or
products of combustion, i.e. benzene, toluene, ethylbenzene, styrene and chlorometbane. None of the
reported levels were unusually high compared to samples &om other fires (P.S.J. Lees, 1995). These
sample results are generally consistent with similar samples of the smoke, plume taVen on sevcml
occasions by llie US Environmental Protection Agency. However, the benzene concentrations were not as
high (in absolute term; or relative to toluene and xylene) as most of toe EP.A sampling results.

On September 28,2001, New York State Oeparttnent of Health (NYSDOH) and New York City Department
of Hsahb (NYCDOH) collected air samples at tliree locations north, southwest and southeast of the World
Trade Center to measurs community exposure levels to a limited number of VOCs. The locations were
selected to represent the communities closest to the site that arc currently occupied or might be expected to be
re-occupisd soon. The primary purpose was for screening, i.e. to determine whether additional VOC
sampling in the surrounding conununirv is waiTamed on some regular basis.
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8. Elevated Tncihytcne chloride concentrations were also detected on Ilie roof of 140 Broadway with slightly
higher levels found in the afternoon sample when the chiller was being repaired. Methylene chloride is
commonly u-sed as a degreaser in building IIVAC (heating, ventilation and air conditioning) system
maintenance and repair work. It was not measureable in the pliune sample or any of the other samples.

9. The field forms for the morning samples for 140 Broadway (roof and street level) were accidentally
switched .so the laboratory report forma misidentified the rcof and arrcvt level suaiplcs at this locution.

4. During each ot the sampling events, rhe smoke plume was visibly evident at 140 Broadway and bre odors
were noticeable at the street level. During sampling at the other sites, the smoke plume was not visibly
evident at the sites. WTC-related odors were sometimes noticed at the Rector Place site and not noticed
at the Park Place site.

These VOCs were selected .for onalyaia beccvise they ure commonly found ai low levels in outdoor and indoor
air, routine analytical procedures were readily available ar.d many have been found in smoke. Other VOCs
and scrnivolaLllc urgtmie cuiupuunds have been fuuud in the smoke fivni fios and can be c.n.(.'ccicd nesu' the
site and in the smoke plume as well. Different sarapiing and analytical techniques are required for these
compounds.

11. Assuming that the fires and smoke will continue to diminish as the recovery work progresses, tliese data
■ suggest That additional VOC sampling for these compounds is not necessary. Kowever, it may be useful

to confirm these findings, to assess levels of other volatile comppounds such as known respiratory
irritants and to assess VOC concentration; once the fires arc controlled to ensure that other recovery
activities are not a continuihig source of VOCs in the community.

2. At 75 Park Place (upwind of the WTC site) and at 225 Rector (cross-wind), VOC levels, except ethanol,
were generally in the range of levels commonly found in outdoor air samples (background). At 140
Broadway (downwind), where the smoke plume from the WTC site was visible during each of the
sampling events, most of the VOCs were greater than background (generally less than five times
background levels and all (except tTichlorofluoromcthanc) less than about ten times background levels).

6- Concentrations of VOCs associated with the smoke plume were about 20 times greater in the grab sample
at the pile tliua at 140 Broadway.

10. Because the triclilorofuoromEthunc and methylene chloride were on the roof tup and people arc nut
being directly exposed to tliem, they are not discussed in the health implications section.

3. Generally, VOC concentrations at 140 Broadway were about 3 times greater than those at Park Place and
Recior Flace sites.

11/08/01 FR] 16:46 FAI 51S 402 7819

7. High levels of crichlorofluorotueiliaue (a rcirigcnuit, R-11), vvcic ubscivsd in the sampler fium the louf at
140 Broadway. The building manager said that a chiller leak senso" had detected a minor refrigerant leak
ofR-11 on Friday (Sept ZS) morning. Theprobism was corrected later in the day, Ihs chiller is located
on the 52nd floor and a mechanical room vent was about three meters (10 feet) from the sampler.

5 VOC cnncentratinn.s on the roofs were not substantially different from street-level VOC concentrations at
each of tlie sampling sites, including 140 Broadway (53 stories high).
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None of the chemicals detected above background at 140 Broadway exceed intermediate or short-term air
comparison values except benzene. The average and highest levels of benzene at 140 Broadway are slightly'
above typical background and are near the intermediate comparison value for this chemical. This comparison
value for benzene is about 90 times lower than the exposure level that caused mild neiirological effects in
mice exposed regularly for 30 days.

When odors are present, it is not lunisual for some people to experience short-term effects such as respiratory'
irritation and effects such as headaches and dizziness. These effects tend to diminish once exposure to the
odors is stopped, and usually do not result in long-term health consequences. Some people are more likely to
experience these effects than others.

The benzene air concentrations at 140 Broadway (as v.'cll as typical background concentrations of benzene)
exceed the health comparison value for benzene in air, based on carcinogenic effects following long-tenn
exposure. The cancer comparison value is the air concentration associated with an increased hfetune cancer
risk of onc-in-one million (10-6). Because the estimated duration of exposure is at most one year, and
because elevated levels are unlikely to persist for extended periods of lime (c.g. the fires will be put out and
tire wind duection will periodically change), eomro.unity exposures are not expected to result in cancer risks
that are appreciably increased over those resulting from background e.xposure. These estimated cancer risks
do not exceed onc-in-ten thousand (10-4), above which actions are usually taken to reduce exposure.

The average levels of cldoromethane and styrene also exceed background and their air comparison values
based on cancer effects and long-term exposure. Again, based on the low potential for long-term exposure to
elevated levels, this is not expected to result in an appreciable increased cancer risk, but one similar to the
risks resulting from exposure to background levels.

Although the highest levels of VOCs were found in samples from the plume at the WTC debris pile, these
results are not likely to represent the potential exposure of the residents. Residents are unlikely to be in the
plume at the debris pile where they could be exposed to these levels for any' length of time. Therefore, the
sampling results for areas potentially affected by the plume (i.e., at downwind locations) but not at the debris
pile arc more relevant for evaluating potential exposure to the residents. The levels of some of the chemicals
in tire plume mca.surcd at the debris are elevated and exceed typical background ranges, and recovery and
emergency workers should take precautions to limit their exposure to emissions from the plume.

The levels of VOCs at the upwind sites (75 Park Place and 225 Rector) arc generally within the range of
typical background levels.

The air concentrations of VOCs at the downwind site (140 Broadway) were generally greater than those
measured upwind (75 Park Place and 225 Rector) and tj'pical background concentrations. However, none of
the WTC-related chemicals measured at 140 Broadway exceed both typical background levels and air
compari.son values except benzene, chloromethane and styrene.

The primary limitation of this assessment is that the list of VOCs measured may not be completely
representative of the emi-tsions from the fires and recovery activities at the World Trade Center site. The
analytical methods did not include all of the numerous combustion products that can be gimcratcd from the
fires, which, in addition to tlie measured VOCs, could afreet air quality and public health. Soras chemicals
that are icnowu to be produced by fires (e.g. aldehydes, acrolein) and that are strong respiratory irritants were
not measured.

11/09/01 FRI 16;47 FA.X .518 402 7819



NYC 9/11 Public Portal Document

NYSDOH-BTSA ® 006

Conclusion

References

Novenibsr 8. 2001

5

CITY_21MC1OO_OO67532O5

NYC-WTC_000204867

Peter S.L [.ess. 1995. CoiTibu.stion products and other firefighter exposures: A state of the art review.
Occup.Med. 10:691-706.

The results of the monitoring suggest that the levels of some VOCs in tlie plume at the debits pile are
significandy elevated above typical background levels, and workers at the site should take precautions to limit
their exposure. For the VOCs that were measured, the air concentrations outside the work area are not a
significant health concent. However, tlie elevation above background levels of some VOCs suggests (hat .
combustion products may be contribvfi.Tig to symptoms of eye, nose and throat irn’tarion that, have been
reported in workers and residents in the WTC neighborhood. Based ou the current results and the expected
mitigation of VOC emissions from the site in the future by centroUing the fires, continued monitoring for the
VOCs sampled is not necessary at this tune. However, it may be useful to confirm these findings, to assess
levels of otJier volatile compounds such as known rspiraioiy irrilanis and io assess VOC concenlratiuus unce
the fires are controlled to ensure that other recovery activities are not a continuing source of VOCs in the
communiiy.
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I Outdoor background range

Average concentration uo/crosswind

Average concentration downwind
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Notes:
■ Results are reported as the average concentration in a 2-hoLtr sample.
. Since wind direction changes, what is upwind on one day may be downwind on another.
• Background levels are reported as ranges, and indicate "typicai outdoor ievsls".
• Detailed sample results appear as a full table on the next page.
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VOC's From the Fire Detected on September 28,2001
Near the World Trade Center Site

/

/ /

/

I
i

Min

RiMl
/

J'

I

NYC 9/11 Public Portal Document

11/09/01 FRI 16:49 FA.Y 518 402 7819

°/
T

I2 i
I
ts-tS i

IjLj

4)

I
5*
c

I' /

1 -4II
—I-------------- -------------- j-------------- -----------

f

§ gs
g S

I 3m-i

lM

i I



NYC 9/11 Public Portal Document

o

3
ex.

’fi P«nrt: ’face Parr P!dc« «< 225 Racror
Aftsi'/ta Ro3< Above 14lh Fbor 10th Fbor Roof Above 24lh Flooi SInet Street

A

A’»

05

00

CO

<i>.3
«o.« •Utt-020

<0.4

n*PL

r/A

O:

NYC-WTC_000204869

<11.4

<0.5

M-momlns
A - o!lerfii>m{->3-4PM^
E-uYenlnc |-^8PM'

s
O

Not Available
NP-.Nel Uccc(t(il

*(5
<1,1

o.lS

<0.3

O
oo

o
05

<C.4

<(»

Ourrtoor
BatItsTOunil’

«n.s
«|J.S

Pz4 PL

<0.3

«0.-<

<0.4
0.4 PL

».4

<U-<

<0.5
<0.1

Forlhffgrnph«n the prci/luus paje, awrajn concaMraHonfl ^ere calcu&xlcdusing 0 II n«1if<4RBtfd <<*0L^aiif DU? II prssonlhut leae Sian Iba dc-loctlun Imll (DL FL). DomtwItuJ avira^e Includes all *aiue$ BtQroAd*-av.
Ui>vinriicro«<ivinil avtrnfj® IncMdae atlvaluoa Iron Farh Pbeo and Hector.

on
CO

O

<0.5
<0.3

<o.‘;

<n,3
<11.5

<tlA

Oli

All

<(.4

O
to

M
PJ

• 0 PL
<C5
<uu
3.3

a4 PL
<7

SamilBB-K'cn loiredodbySumna eahlsKrs (EPA t1clhudT0-14)1c«i2-lioUrperMtf.th«pluinfl arrnpiewra bSSwuniJgfa'j sarrtplfl. Sampica wcreaiulyrod by the Wtdiwonh Cirdartor Lahs and ResnarcK
'ihclJr.lkd Sides En'tiioomonL'' Protscibn As^uty VolalllcOrganlcComp&vijds Oatab»e{EPA) la a ccnpilallpn tf Indoor uidouldoor data Irotn fitud^sacrosi tbs UnibdSEalBapublhKed In 1 BOR
* the Hew York stale Oapartinent of HoittbQatabsMiNYSDCH) Is a sunmary o' Indoor md outdoor sir aampla roaii’ls htoonYol homes coScchd arid arst^'ced bythettYSOOH ircm 1309 thrxrBb t99>,
*Thebveh aralhelSIFi le/crndh to 7Stb lomMlllc, <niTdi1li^hnH>. «n'e date fram tbs E*A nr^ rtYSDOH cbtAbiaoa
ciiwis lass lino. The lumbnrhliowingihls symb?H^ Is Iha lowosltevei the Isboraior/- test car nillably neanure jdetsetloh limit). Iflt»f-ral5a*** bblow any rwttbnr, Uwi the chemical woi KOI tfc-'ected fn ha aarrijie.
(KL| • Present, but loss Bi&n the level IndlcaLad.

<(><
•IS

<(£

<(a

.<U

<(A

<13

A

U,*j
1.8PL
*0.5
<U.U

_U_
1.4 Pl

<0.4
<05

05 rt
-0.5

•lii
-■n.4

<11,4

O.il^

*Hz»
<0A
<05
*n^

<05

MJj

■331

05 0.

<■3.1

o?.1

03 5

Q3j

«30i

•0.7
<0 7
■0.5

07 FC
<05
’0 5
*04

oja
<0.1 •

<Dl4

•114

<05

•Oa

•Oa
<05
•04

<04

•03

•04

•04

•0 4

U
0.&

t.OPL
*03
<HA
10.1
0.4
*0..’
1,2

<0£.

1.2
O.*3

*C.7

•ns
•0 3

•0 5

•0 3

1.1
tn Fl
<0.5
<0.0

-±2_
>133

*0.T

4.C
3.2

OH FL
<0.0

o.a
<0.7

<4)S

P.7
Oh
<<LJ«

n.G PL

<0.5

*i>.a
•.04
0.7
<ij.c

<0.4
<04
<11.5

0.5 Pt

<D.5

*0.S

<0.<

*04

0.5 PL

:u»«
J,*;

04 FK
*0.7
1.1
<f?e

06 a
.OA
c3.7

JQ.T
'DZ.

cO.5

•0j5

CO 4

05 rv
N1.4

t54
=04
=0.4
>:)R

sort
=05
?O4'

*3-4

’»;»<

sOA

80.4
«a.4

*0.4
533

:<»5

=03

0.6
iZi PL
<11.5
<»,«
2.1

(14 HL

<0.?

1.0

<Bj6

0.6
'O.«

=0.7
Q>7
<O.C

g? PL

’0.5

gsHL

<0.4
<A.4 “

<8.4

as PL
QSPI.

OKf.

<«K5

•.0.4

<(14

1.2
=UA

<L‘^
*Dj1

OS rt.

<i5 n

05 PL
OS

<3.1

<O.'1
<03

04

<04
<0.4

<0.4

*3.1

OAtt.
<0 3

<0 5

«03

«D4

1.2
*304

^J4

v?4

as Pl
«a6
<<16
05
<14
<<1.4
<<13

«X4

• «=a4
•□04

04 Fl

<a>»
aOiB
«<I3

o'i5

<f.a

o.s
07 PL

0.5
<n.b
•ox
>.5
=0.4

0 4

<0.4

<0.5

<0.5

<0.5

<0.5

<0.4
<ox
<0.3

<0X

<0X
<0.4

•OX

<0X

<0.5
<11.3
<11.5
<0.3

«iJX
<0.4
<0.5
<U.>

<ns
<n.i

1.S
<0.6

O.« PL
-o.a
<0.7

<0.7

U.l
1.0 a
Oj.i

<■1

1J
0,4/L

*=0/

1.1

oj.i

OU IL
•»3J

<•3/

e07

«IX
<15

I1J3HL

<rs
ojn.

0.6 PL

0.6 FL
o.e PL

«37

0 7

<05

1-7 R-

<L5

02.
<30.4

fl.B
<1'4
«?-4
<14
<i5
<n.5

<GS

«1S
0,4

<<.4
«tta
<<14

<14

<1.4

•S04

<•3 4

*0j5

JI-1’1
<13

Mj5

<fX

&7

<■.4
<n.4
->:«.4
<0l4

rf».5
<1 • :i

oj.n

<0.3

*0.4
*0X
1.0

<02
MA

0.1-ozi
MA

M
0.6
2.8
<0.5
<52:

_JjL_
>133
*0.7

4.8

7,2
lie PL
OAPL

i.n
0.7 PL

U.S I L

fi.O
0.5PL
*0.3

0,4 pl.
4.Q

*04

0 4 Ml

0.4 PL

3.0
0.5 PL
O25PL
1.9
*0 4
1.1

O^PL

OX PL

•Qzl

OXPL

9.4

<(3X

<0.5

0.JPL

<0 5

GG
WK.
<16
<ia

.47

0.4 K
<1.7

13

IlJ&K

O/LK.
OXK

*(.7

*(.7

<0.4
«0.S
<e.3

-0.5

<0.3

1.2
<0.5
•-0.E
5.9

>133
<n.7
7.6
8.4

0.6 PL
Q.BPI.

1.3
<U.7

<ti.5
2..?
*0.5

«1.S

<0.4

2.7
U.K- Pi

<nx
<0.4

9.9
<□.5
<0.5

0.5 PL

N Tc-wcr
P!im«

OPU
1JJ
59
3.V
27
32
1.7
25
53

OJ6K_
osrv
37
25
34
34
ea
13
or
24
€4
<(.4
32
11
4G
3.2
65
75
04
13
25
25
2{t
29
OG
14
<14
29
1.41 ■

37

Summary of Outdoor Air Samples Collected at the World Trade Center Disaster Area
28 September 2001

All Results rre Parts Per Biihc.i by Volume
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