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World Trade Center Health Effects Screening Criteria for Ambient Air
Introduction

Extensive air quality monitoring data have been collected at and around the World Trade Center
(WTC) site since 9/11/01. Table 1 (Screening Criteria) is intended to provide health protective
screening values for data evaluation. Analysis has been performed on an extensive list of
potentially WTC-related contaminants. Many of the chemicals screened have demonstrated a
consistently low (i.e., below detection limits or trace amounts) trend. Consequently, the list of
contaminants in Table 1 represents those chemicals that, because of their intrinsic toxicity and
frequency/magnitude-of -detection, pose the greatest potential hazard from exposure. This
selection process (i.e., a toxicity/concentration analysis), although qualitative, reflects the
contaminant-of-concern identification process recommended in the Risk Assessment Guidance
for Superfund. Table | may be expanded as additional data analysis becomes available. Two
populations have been identified for assessment: response/demolition (i.e., WTC site) workers;
and residents living in Lower Manhattan (e.g., Battery Park City, Tribeca and other residential
locations close to Ground Zero). Included in the resident category are all other workers located
in Lower Manhattan with the exception of WTC site workers.

Relevant Standards

The following paradigm has been employed to develop screening values. For each of the two
identified receptor populations (i.e., sitc workers and residents), existing standards are utilized
where appropriate. Occupational standards (i.e., OSHA PELs) are used for all site workers
conducting response/demolition activities covered by OSHA. Monitoring data from demolition
areas are compared to OSHA PELs. (For example, the OSHA PEL of 1 ppm for benzene is used
to evaluate benzene air samples taken directly from within the plume on the debris pile.)
Environmental standards (e.g., NAAQS, AHERA) are utilized to evaluate monitoring data from
the site perimeter and beyond where residents or non-WTC site workers may be exposed. (For
example, lead air monitoring data from perimeter stations outside of the immediate work zone
are evaluated against the NAAQS of 1.5 ug/m?).

Y A

Risk-Based Screening Criteria

In cases where appropriate standards do not exist, risk-based screening criteria have been
developed for residential (including the non-WTC site workers) receptors. (In the absence of
OSHA standards, it is beyond the scope of EPA’s mission to develop “occupational” screening
values.) The risk assessment paradigm detailed in EPA’s “Hazard Evaluation Handbook: A
Guide to Removal Actions” (HEH) was employed for this initiative (except where otherwise
noted in the Table 1 footnotes). Screening levels reflect the most current toxicity criteria (Slope
Factors and RfCs) on EPA’s IRIS database.

For carcinogenic compounds excess lifetime cancer risk was set at E-04 (one-in-ten thousand).
The residential exposure scenario in the HEH was modified for carcinogens from the default of
30 years (upper-bound estimate for residency in one dwelling) to 1 year (to reflect an upper
bound estimate for the length of time a resident may be potentially exposed to WTC-related
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contaminants). In cases where the screening value based on a noncancer endpoint is more

N’ stringent, screening values for both cancer and noncancer endpoints are presented. It is also
noted that the default 30 year exposure duration (and the | year site-specific adjustment) reflects
an apportionment between child (20% of total exposure duration) and adult (80 % of total
exposure duration) receptors. Because children have comparatively greater (as a function of
body weight) respiration rates than adults, the screening values presented in Table 1 are
marginally more stringent than values that would otherwise be derived by direct application of
IRIS verified Unit Risk values.

For noncarcinogenic compounds, the Hazard Quotient (chronic daily intake/RfC) was set at 10.
A Hazard Quotient of 10 is employed in the HEH to account for the fact that chronic toxicity
criteria (RfDs/RfCs) are being applied to sub-chronic exposure scenarios that are not expected to
exceed 6 months - 1 year in duration. Accordingly, a Hazard Quotient of 10 was utilized for
non-carcinogens in Table 1 to reflect a similar (i.e., upper bound of 1 year) exposure duration.

It is noted that contaminants (both non-carcinogens and carcinogens, alike) can exhibit acute
effects from short-term, high-dose exposures. Because the screening values in Table | are based
on subchronic exposure (i.e., 1 year), acute effects from exposures that are below the screening
levels would be unlikely. Additionally, a review of California EPA’s (CAL-EPA) Acute Risk
Levels demonstrates that the screening criteria in Table 1 are categorically more stringent than
the Cal-EPA’s analogous acute levels.

NOTE: Individual sampling results that exceed screening values should not be interpreted to
represent the occurrence of an adverse health effect. Rather, such information indicates the need
for careful monitoring and the assessment of longer-term data trends for evaluation against

N appropriate health criteria. That is, most of the screening levels have been developed to account
for continuous one year average exposure durations. Because these screening levels assume
continuous exposure for an extended duration, the average of the measured concentrations is
more appropriate for evaluating risk than an individual measurement. Consequently,
miscellaneous individual values above the screening level may not necessarily be indicative of
potential for concem.

Table 1
World Trade Center Screening Criteria

Contaminant Site Worker ¥ Resident ?
Inorganics
Asbestos @ .1 flcc (PCM) 70 S/mm2 (TEM)
Cadmium 5 pg/m’ 32 5gg//nr§,33 ((59))
Chromium ¢ 100 pg/m? 6 ng/m* @
Lead 50 ug/m’ 1.5 pg/m> @
Manganese 5 mg/m’ Sug/m’ ©
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Contaminant Site Worker Resident @
Sulfur Dioxide 5 ppm .14 ppm
Particulates
Total 15,000 pg/m’ NA
Respirable 5,000 pg/m’ NA
PM, 5 NA 40 pg/m*®

65 ug/m* "
PM, NA 150 pg/m*®
Semivolatiles
Dioxin/Furans (TEQ) NA 162 ngm* ®
PCBs 1,000 pg/m’ -;3;1‘5:123‘:)
PAHs 9 NA 6 pg/m* 17
Volatiles
Acetone 1,000 ppm 1.5 ppm ©
Benzaldehyde NA 860 ppm e
Benzene 1 ppm .02 ppm @

21 ppm ©
Benzonitrile NA NA
1,3 Butadiene 1 ppm .01 ppm &19
Chloromethane 100 ppm 4 ppm ©

2.6 ppm ©®
1,4 Dioxane 100 ppm .5 ppm Q)
Ethanol 1,000 ppm 45 ppm 19
Ethylbenzene 100 ppm 2.5 ppm ©
Freon 22 1,000 ppm @9 140 ppm
Propylene LEL 0 simple asphyxiant
Styrene 100 ppm 2.3 ppm ©
alpha methylstyrene 100 ppm 1 ppm ©
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A Contaminant Site Worker Resident @
™~ Tetrahydrofuran 200 ppm 9 ppm®
Toluene 200 ppm 1.1 ppm ©
Xylenes 100 ppm { ppm 4D
Reactive Gases
Acetaldehyde 200 ppm .05 ppm ©
1.3 ppm®
Formaldehyde .75 ppm .04 ppm ?
.35 ppm®
Acrolein .1 ppm .0001 ppm ©

Units

f/cc = fibers (>5 pm length) per cubic centimeter of air

S/mm2 = structures (>.5 pm length) per square millimeter of filter paper
ppm = parts per million in air

pg/m’ = micrograms of contaminant per cubic meter of air

ng/m? = nanograms of contaminant per cubic meter of air

NA - Not Applicable

Footnotes:

1. “Site Workers” refers to all workers involved in the response/demolition of the World Trade
Center. Listed values are Occupational Safety and Health Administration (OSHA) Permissible
Exposure Limits (PELs), Time Weighted Averages (TWA) unless otherwise noted.

2. “Residents” refers to people living in the vicinity of the World Trade Center as well as all
other potentially exposed workers not involved in the response/demolition

3. Resident screening value is based on Asbestos Hazard Emergency Response Act (AHERA)
methodology which uses transmission electron microscopy (TEM), and because of its basis in
“background” (vs a risk basis) includes all asbestos fibers greater than 0.5 microns in length.
Worker values are based on phase contrast microscopy (PCM, - which doesn’t distinguish
asbestos from other fibers) or, for results above the PCM screening value, TEM to derive a PCM
equivalence that includes all asbestos fibers greater than 5 microns in length.

4. Screening values for chromium were based on the most toxic form (hexavalent)

5. EPA - Hazard Evaluation Handbook (HEH) (carcinogen) > 1 year of continuous exposure
equating to an excess lifetime cancer risk of one-in ten thousand
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6. EPA - HEH (noncarcinogen) > Hazard Quotient (HQ) = 10
7. National Ambient Air Quality Standard (NAAQS)

- Lead is a 3 month average

- PM,; is a 24 hour average

- Sulfur Dioxide is a 24 hour average primary standard
8. Air Quality Index (AQI)
9. Non cancer effects based on CAL-EPA toxicity studies

10. American Conference of Governmental Industrial Hygienists (ACGIH) Threshold Limit
Value (TLV)

1. Agency for Toxic Substances and Disease Registry (ATSDR) Inhalation minimum risk level
(MRL) x 10

12. ATSDR acute MRL

13. Lower Explosive Limit (2 - 11 %)

14. National Institute of Occupational Safety and Health (NIOSH)

15. Proposed Reference Concentration (RfC) - HEH (noncancer) > Hazard Quotient (HQ) = 10
16. Based on Benzo(a)pyrene toxicity equivalency factor toxicity equivalency factor (TEF)

17. EPA National Center for Environmental Assessment (NCEA) provisional inhalation Slope
Factor (3.1 E 00 mg/kg/day™)
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