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Executive Summary

Introduction and Background

This report summarizes the results of the Lower Mditan Test and Clean Program, a voluntary program,
offered to residents and building owners conceatruit potential residual contamination in buildings
impacted by the collapse of the World Trade CefWerC) towers. At the end of the World Trade Center
Expert Technical Review Panel process, EPA conditidat in the absence of a unique marker for WTC
dust, the agency would be unable to detect a renggpattern of contamination due to the collapstnef
WTC. The widespread routine cleaning of indoorcggaand the fact that contaminants are found iryeve
urban environment further confound any attempttdbate contamination to the WTC collapse. ThstTe
and Clean Program allowed residents and buildingeog/to have the air and dust in their units tefed
four contaminants associated with dust from théapsk of the World Trade Center, thus addressing
concerns about the possibility of residual contation in sampled areas. Therefore, the Lower Madahat
Test and Clean Program was not a random samplogygmn designed to allow EPA to make inferences

about the lower Manhattan area.

Overview of the Program

The voluntary Lower Manhattan Test and Clean Progravered the same area below Canal Street and
west of Allen and Pike Streets that was targetdeHA Region 2's 2002-2003 Indoor Air Residential
Assistance Program. This program entirely enconggaisthe geographic area where visible contamination
with WTC dust was confirmed by EPA’s EnvironmerRalotographic Interpretation Center (EPIC).
(Figure 1).

Registration for the program occurred in Januaepréary and March 2007. Two hundred seventy-three
individual residents and a total of twenty-fiveidesitial and commercial buildings registered to

participate. EPA offered a cleanup if a benchniarkany of the contaminants of potential conceris wa
exceeded in any unit or building common area. E&Aducted surveys to determine whether exceedances
were attributable to sources within or adjacerh#oplace of business or residence. EPA implerdehie
program utilizing FEMA Stafford Act funding. Saneplesults from this program were only designed to
provide information about the levels of contamirganithin the apartments or building common areas

sampled.

Program Results
One hundred and eighty-three (183) residentialtapgrts and the common areas in 21 residential or

commercial buildings were sampled. Some of thetajgts and buildings that were registered were not
sampled because the owner or manager either decaded participate or did not make or keep sangplin

appointments. Most of the samples had no detectabtls of contamination, with the exception afden
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dust and total fibers in air. Eleven thousandlomedred and ninety-nine (11,199) air and dust sesnpl
were collected. Twenty-three (23) samples in Stential properties and 161 samples in the common
areas of 16 buildings exceeded the benchmarkslisstadh for this program. Only lead in dust had a
significant number of exceedances. One hundredewnehty-four (174) of the exceedances were lead in
dust, and the majority of these were associated satirces within the apartment or building. Teb) @f

the exceedances were asbestos (two in air andieidhst). Four of the asbestos in dust exceedanese
associated with existing sources within building&e remaining six exceedances (4 in dust — 2dn th
basement air of a building) were not associatel existing sources within the buildings. A summefy

the results is provided in Section 3 Table 3-1.

A descriptive statistical analysis of the dust slEsphat contained lead was conducted. The déiserip
statistical analyses describe the participatingtapnts and building common areas. Valid staastic
inferences may not be made to any larger populatitnuildings because the participants are a self-
selected group. When appropriate, comparisons mecke with data from the National Survey of Lead
and Allergens (NSLAH) conducted by the U.S. Departtrof Housing and Urban Development. EPA did
not conduct a statistical analysis for dust sampi#s asbestos or the other substances becausevtiees
insufficient numbers of samples with detectablelewf asbestos (1% for both air and dust), MMW4 (2

in dust) and PAH-TEQs (0% in dust).

Some of the buildings and apartments participatirte Test and Clean Program had been eitheratean
and tested or only tested in both the Indoor AisiBential Assistance and the Lower Manhattan Tedt a

Clean programs. A summary of the results from Ipotgrams is provided in Section 3. The results are

provided for information only because the numbeadrtments and buildings involved is too small to

draw definitive inferences.



Section 1 Introduction

This report documents the final phase of the ERfsoase to the events of September 11, 2001. The
Lower Manhattan Test and Clean Program offeredqeeints a way to get information about potential

residual contaminants from the collapse of the WWfé€sent in their homes and buildings.

Summary of Previous Sampling and Response Activitie

EPA and many other agencies collected and anabm@donmental samples after the September 11, 2001
attack on the WTC. Remote monitoring data wasect#d and analyzed by the United States Geological
Survey (USGS, 2001), the Aerospace CorporationdRGhd EPA’s Environmental Photographic and
Interpretation Center (US EPA, December 2005). Nbe York City Department of Environmental
Protection (NYCDEP) conducted a building-by-builglisurvey of the lower Manhattan buildings to
determine the extent of external dust and debracoination resulting from the collapse of the tsve

The plume of dust from the collapse of the towers subsequent fires were modeled by EPA (Gilliam, e
al., 2005, Huber, et al., 2004).

It is clear from these and other data, that thenpkifrom the collapse of the WTC and subsequesd fir
impacted the New York City metro area. The mosivilg impacted area was approximately bounded on
the north by Chambers Street and the Brooklyn Rrigigproaches (Figure 1-1). This area was entirely
contained within the area that was the subjectfA Region 2's 2002-2003 Clean and Test Indoor Air

Residential Assistance Program.

Shortly after the 9/11 attack, concerns were ragdit the impact of the attack on the indoor
environment. The Ground Zero Task Force commissi@asurvey of two residential buildings (Chatfield
& Kominsky, 2001). The buildings sampled were 48n&n Street, four blocks north of Ground Zero
(undamaged); and 250 South End Avenue, one blagkwsest of Ground Zero (damaged). The Warren
Street building was considered to have been exposiesver concentrations of dust than that at S&rt
Avenue. The purpose of the survey was to assedewbls of polychlorinated biphenyls (PCBs), dicin
furans, metals, and asbestos inside the buildiggsnpling was conducted on September 18, 2001. The
report concluded that concentrations of PCBs, dsurans, and metals (excluding calcium) were
generally low or below comparative background Is\atlboth locations. Concentrations of asbestasdo
in dust samples and in the air inside the apartsneate significantly elevated, and all of the indoo

samples collected in the South End Avenue builéixgeeded ~0.05 S/cc PCMe.

From November 4 through December 11, 2001, the Xesk City Department of Health and Mental
Hygiene (NYCDOHMH) and the Agency for Toxic Substes and Disease Registry (ATSDR) collected

environmental samples in and around 30 residdntiédings in lower Manhattan, and comparison sasiple



I
(%2}

MANHATTAN

BROOKLYN
N

AOOUBOG 012 018 0.24 0.3 Miles
S IS S — —

Sampling Area

EPIC Dust Zones
|:| Confirmed Dust |:| WTC Buildings

@ Sampling Area Major Roads

Figure 1-1 Sampling Area and EPIC Confirmed Dusi&Z



in four buildings above 59th Street (NYCDOHMH/ATSDEO02). The samples collected were analyzed
for asbestos, synthetic vitreous fibers, mineratponents of concrete (crystalline silica, calcied
portlandite), and mineral components of buildindlwaard (gypsum, mica, and halite). Their 20020r¢p
concluded that higher levels of asbestos, synthvétieous fibers (e.g., fiberglass), mineral comgrais of
concrete, and mineral components of building waliidovere found in settled surface dust in lower
Manhattan residential areas when compared with eoisyn residential areas above 59th Street.
NYCDOHMH and ATSDR recommended:

1) Frequent cleaning with high efficiency parti¢elair (HEPA) vacuums and damp cloths/mops to
reduce the potential for exposure;

2) Additional monitoring of residential areas inver Manhattan;

3) An investigation to better define backgrouncelswspecific to New York City for asbestos,
synthetic vitreous fibers, mineral components afacete, and mineral components of building
wallboard; and,

4) Residents in lower Manhattan who were conceaieait potential WTC-related dust in their

residences participate in EPA Region 2’s IndoorRaésidential Assistance Program.

In February 2002, a multi-agency task force hedgjedPA was formed to evaluate indoor environments
for the presence of contaminants that might pasg-term health risks to residents. As part of this
evaluation, a task force subcommittee was estaaish identify contaminants of potential concern
(COPC) that were likely to be associated with thEGMisaster and to establish health-based benclsmark
for those contaminants during the planned (200220%oor Residential Assistance Program in lower
Manhattan. A systematic risk-based approach wed tsselect COPC. The goal was to identify those
contaminants likely to be present within indoor iemvments at levels of health concern. The follogvi
chemicals were identified as COPC: dioxins, patjicyaromatic hydrocarbons (PAH), lead, asbestos,

fibrous glass, and crystalline silica.

Risk-based benchmarks for these COPC were devetopmelprotective of long-term habitability of

residential dwellings and were submitted for pesiraw (US EPA, 2003a).

EPA also conducted a cleaning study to evaluatpéhfermance of the cleaning methods recommended in
the NYCDOHMH and ATSDR report to ensure that thalthebased benchmarks could be achieved by
using them (US EPA, 2003c). EPA concluded thiedohg:

1) Observation of apparently WTC dust at that tias a good indicator that WTC contaminants
were present, and the amount of such dust cordeleith the level of contamination;



2) Concentrations of some contaminants in the W€ dere elevated above health-based
benchmarks;

3) Use of a standard cleaning method of vacuumirggvget wiping significantly reduced levels of
WTC-related contamination with each cleaning et was successful in reducing
concentrations to levels below health-based bendteian some cases, 2 or 3 cleanings were

necessary);

4) Asbestos in air is a good indicator of whethgditional cleaning is needed; and

5) Standard HVAC cleaning methods reduced the earatgons of WTC contaminants in HVAC
systems.

Concurrently, EPA also conducted a “Background Bttoldetermine levels of selected contaminants in
fourteen residential buildings (north of 77th StieeManhattan) not directly impacted by the airdust
plume that emanated from the WTC site (US EPA, BROEPA sampled 25 residential units and nine
common areas within the 14 buildings. The contamis studied included: asbestos, lead, dioxins,
polycyclic aromatic hydrocarbons (PAH), fibroussgacrystalline silica, calcite, gypsum, and podite.
The data collected from this study provided esténatf background concentrations for compounds that
were identified as COPC related to the WTC collapBee estimates were shown to be consistent with

other background studies and historical data, whaech comparison data were available.

Beginning in 2002, residents of lower Manhattanpwited below Canal Street, were provided a choice
services. Residents could choose to have thedeamses professionally cleaned, followed by condirony
testing, or they could choose to have their hores®d. Owners and managers of residential buildings
boards of cooperatives and condominiums couldtsse their building’'s common areas cleaned and/or
tested and the HVAC system evaluated and cleasaeth@ssary. The common areas cleaned and/or
tested included areas such as the building lobdiyvays, stairways, and elevator interiors. Cartather
common areas, including laundry rooms, utility r@prcompactor rooms and elevator shafts, were alkane

and/or tested as needed.

Between September 2002 and May 2003, residencescleaned using standard cleanup methods: using
HEPA-filtered vacuums and wet wiping all horizortakd surfaces (i.e., floors, ceilings, ledgesydti
furnishings, appliances, equipment, etc.). Vertiral soft surfaces were HEPA vacuumed twice.
Depending upon the size of the residence, fronettodive air samples were collected and analyped f
asbestos by using transmission electron micros¢bigil) and phase contrast microscopy (PCM). In a
subset of the residences, pre and post-cleanupifustsamples were collected (e.g., from floord]sya

and furniture) and analyzed for dioxin, mercurgdeand 21 other metals. A total of 4,167 apartmien
454 buildings and 793 common areas in 144 buildwg®e sampled for asbestos in air. A total of @8,7
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valid sample results were analyzed; 22,497 frondeasial units, and 6,205 from common areas within

residential buildings (e.g., hallways, laundry r&m

The number of asbestos samples that exceededalie-based benchmarks for airborne asbestos wgs ver
small, about 0.4% of the samples analyzed for &sbedn those residences and common spaces wieere t
benchmark was exceeded, the cleanup program weesstial in achieving the health-based benchmark for
asbestos after the first cleaning approximately @%e time. Re-cleaning was offered when benchma
were exceeded. An analysis of the location of stslseexceedances did not demonstrate a spatiefrpatt
exceedances relative to WTC proximity. Appareougss of asbestos exceedances could be explained by
the location in the sampled buildings and the @ity in the number of samples that were colledren

each building. When EPA compared the frequendetéction from samples collected in the cleanup
program with the frequency of detection for samplgltected in the background study, we found thayt
were similar. There was a detection rate of 2%wer Manhattan and 5% in upper Manhattan. The
minimum concentrations from both areas were idahtighile the maximum detected concentration in
lower Manhattan was higher than the maximum dedexbacentration in upper Manhattan. Although the
maximum detected concentrations were not similawéen the two areas, the percentage of samples that
exceeded the health-based criteria was similah &% in lower Manhattan and 0.0% (no exceedances)

in upper Manhattan. The mean values appear todistinguishable from background values.

Wipe samples were collected from 263 apartmeniSébuildings. Approximately 14% of the pre-
cleanup samples exceeded the g8t* U.S. Department of Housing and Urban Developmergesing
level for lead. There were very few exceedanceb@health-based screening values measured fasfany
the other 22 metals. The 62@/n¥ screening value for antimony was exceeded in tegecfeanup
samples (0.1% of all samples); the maximum meastake was 1,180g/n”. The 157 g/n? screening
value for mercury was exceeded in five pre-cleasampples (0.4% of all samples). Only eight of t/&3%
(approximately 0.5%) of the combined samples (iest, only, and clean and test) exceeded the health
based benchmark for residential dust dioxin loadihg ng/nf. The percentage of apartments that
exceeded the lead health-based benchmark wasrgteatethe percentages of apartments that had
exceedances for other metals, mercury and diokire frequency of detection, the maximum detected
concentration, and the percentage of samples xisaeded the risk-based criteria were higher irdtinst
cleanup program in lower Manhattan when comparéi thie results from the background study in upper
Manhattan. The clearest relationship found wawéen lead concentrations and age of building,
suggesting lead based paint as a cause for highmeasurements in lower Manhattan. Proximity & th
WTC and floor of the building seemed to be, at,bestkly related to measured levels of lead. Ewell

in lower Manhattan was consistent, however, witta dieom HUD on mixed age housing stock in the
northeast United States.
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World Trade Center Expert Technical Review Panel

In March 2004, EPA convened an expert technicaérepanel to provide individual guidance and
assistance to the Agency in its use of availabpmsure and health surveillance databases andrieg)itst
characterize any remaining exposures and riskstifdg@inmet public health needs, and individually

recommend steps to further minimize the risks aasst with the aftermath of the WTC attack.

The WTC Expert Technical Review Panel (WTC Pandainiers met periodically in open meetings to
interact with EPA and the public about plans to itaorfor the presence of WTC dust in indoor
environments and to individually suggest additianaksures that could be undertaken by EPA andsther
to evaluate the dispersion of the plume and thgmhic extent of environmental impact from the
collapse of the WTC towers.

The WTC Panel members were charged, in part, witlewing data from post-cleaning verification
sampling to be done by EPA in the residential aieeladed in EPA Region 2's 2002-2003 Indoor Air
Residential Assistance Program to verify that rémmmnation had not occurred from central heating an
air conditioning systems. With the assistance efft, a contractor in the field of statistics, EPA
developed a sampling plan to evaluate whether mpats previously cleaned in the Assistance Program
had become recontaminated. The plan proposed BywaR debated by the individual panel members,
and most panel members thought that an alternady &b test for “contamination” rather than
"recontamination” should be conducted.

The WTC Panel members also were charged with asgabe use of asbestos as a surrogate in
determining risk for other contaminants. Usingeanreview contract, EPA solicited comment fromeoth
external experts on this issue, and these expervgded a report that was shared with the WTC Panel
members. These external experts generally sugpthréeuse of asbestos as a surrogate, but they
encouraged the concurrent testing for lead. Sowligidual members of the WTC Panel, however, did no

believe that asbestos was an appropriate surrogettermining risk for other contaminants.

Other areas not specified in the WTC Panel memIobier’ge were also addressed by individual panel
members as part of the discussions relating teaisgeWTC-related contamination. These discusdishs
EPA to the concept that a WTC signature existast.dSampling to determine the presence of the WTC
signature, as well as the levels of contaminangténtial concern (COPC), would serve as the Hasis
determining the extent of WTC collapse contamimativindoor environments. The premise was that a
signature could be developed for both the dustrg¢ee by the collapse and particulate matter géaera
by the fires which burned into December of 200hfdttunately, EPA was not able to establish with
certainty a WTC signature. EPA prepared a FingloReon the World Trade Center Dust Screening
Method Study, which summarized efforts to invesgghe validity of the collapse plume signature
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concept, was prepared by EPA and submitted for qge&gw. A peer review of this document concluded
that, “EPA has not made the case that its propaseatitical method can reliably discriminate backmra
dust from dust contaminated with WTC residue,” trat “[t|he proposed method has not demonstrated th
utility of slag wool as a successful signature ticunant.” In consideration of these comments EPA
announced in November 2005 its plan to move forwetd a sampling plan that did not depend on a
signature. Subsequent to the December 13, 2005 Ran€l meeting, EPA further evaluated both the peer
review and panel comments. EPA also conductediaddi work to assist in answering questions that
arose while considering the comments and discubsegvork with panel members Paul Lioy, Morton
Lippmann, and Gregory Meeker. A response to tlee pview comments, summaries of the additional
work performed by EPA, and an expanded statistéicalysis of the study’s data have since been
completed. The overall variability observed in ifter-lab data and the demonstrated possibility of
observing high levels of slag wool at sites notetiéd by the WTC collapse raise significant quastio
concerning the ability to use slag wool measuremgaherated with the current method as a tool for

screening a sampled location for the presence dE\Welated contamination.

Lower Manhattan Test and Clean Program

At the end of the WTC Panel process EPA conclubatih the absence of a unique marker for WTC dust,
the agency would be unable to detect a remainitigrpaof contamination due to the collapse of thEGV
The widespread cleaning of indoor environments,ynkarown to have been impacted by WTC dust, and
the sources of contamination in the urban envirartrhether confound any attempt to attribute
contamination to the WTC collapse. The Test an@€Rrogram, offered in the absence of a marker for
WTC dust, covered the areas south of Canal Strektvast of Allen and Pike Streets, allowed resislent
and building owners to have the air and dust iir tr@ts tested for four contaminants that remaiogd
concern and are associated with dust from theps#l@f the World Trade Center. Where analysisust d
and air samples found elevated levels of any af dmmtaminants of concern — asbestos, man-made
vitreous fibers such as fiberglass, lead, and paolicaromatic hydrocarbons — the services of a
professional cleaning service were offered. Thendgepened a registration period in January 2007,
began testing of interior spaces in June 2007, taegbtesting in June 2008, and completed cleaning
September 2008.
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Section 2 Program Description
Eligibility
Individuals who owned or rented their apartments thie owners, boards of cooperatives or condomisium
and managers of residential or commercial buildiogated in Manhattan south of Canal Street and wes
of Allen and Pike Streets were eligible to registBuildings that were not cleaned after the ca&apf the
WTC, were currently uninhabited, and slated for dion; and buildings constructed or reconstructed

after May 2002 (when the cleanup effort at the WSIt€ was completed) were not eligible.

The registration period for the Test and Clean Rnogopened on January 16, 2007, and closed March 30
2007. Registrants had to return an access agredmépril 30, 2007.

Public outreach to the community eligible for thegram was extensive. Seven newspapers in Lower
Manhattan circulated 584,000 copies of the adesrtent for the Lower Manhattan Test and Clean
program, and 8,000 flyers were distributed dooddor for Lower Manhattan residents and buildinke
EPA attended community board meetings to answestgms about the Lower Manhattan Test and Clean
program and met with residents in various largetapent buildings in the area. EPA implemented this
effort utilizing FEMA funding that had been earmedifor this program. In total, 25 whole buildiregsd
273 residential units registered and were eligittehe program. The program began in June 2007 an

was complete with the last cleaning occurring ipt8mber 2008.

All buildings and units tested had a number of abtaristics recorded to allow examination of pasnt
relationships between results and the charactzistithe units and common areas sampled. Builalih
unit characteristics that may be relevant are destibelow. A “unit” generally denotes a reasopatzb|l
defined section of a floor that will be differeior feach building and building type. For examplana
within a building could be an apartment or a comraa such as a corridor leading to multiple apamtsh
or offices.

Two sets of dust samples were taken within each (i) three or more samples at locations whesg-du
related exposures are likely to occur, such adewated horizontal surfaces (e.g., desk or takgs)tand
floors; and (2) three or more samples at locatiwinsre WTC dust may have accumulated but would not
have frequently been cleaned, such as on top aie@b The first sets of samples are termed “zdoies
samples, and the second sets are “infrequentlysaedé samples. Samples from these two types of
locations were taken by wipes and microvacs. Tkasgles yielded results in load (weight or filjees
unit area) and were compared with the benchmarsritbed in the COPC section, Table 1.

Wipe samples were analyzed for the COPC lead alydymhic aromatic hydrocarbons (PAH), and

microvac samples were analyzed for the COPC ashastb man-made vitreous fibers (MMVF). Wipe and
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microvac samples were taken in proximate locatsmthat for each location sampled within a uniyéh
were measurements of the four COPC. Indoor aiptesiwere also collected in units and common areas
at locations proximate to the locations where aibksdust samples were collected. Indoor air $asnp

were analyzed for asbestos and for the presendd/idF.

The analytical results from both the air samplebthe dust samples were used to determine whether o
not a cleaning was offered to the occupant or owhére unit being tested. Details on the criteised to
make these decisions are described in the sectidled “Decision Criteria for Activities Following

Sampling.”

Specific building and space characteristics wethagad from the occupants of residences and bugildin
representatives in order to aid in understandiegdsults. The information gathered is listed in
Attachment 1.

Source attribution was a critical factor in deterimg whether to retest after cleaning. For exaniplead
exceedances triggered a cleanup, a source surgeyamaucted. Where it was found that a potential
source of the exceedance was within the buildingdfecent to the building, no further cleaningesr r

sampling to demonstrate clearance was offered.

Contaminants of Potential Concern (COPC)

The COPC measured in this program were asbestod/fJIMAH and lead. Dust samples were obtained
from both accessible (e.g., floors) and infrequeaticessed (e.g., behind a bookshelf) areas. EPA’s
preferred approach to establishing cleanup bendtemsirisk-based. PAH and lead are both toxic via
ingestion. Risk-based benchmarks for lead and PAs¢itled dust (accessible areas) were developed
because the primary route of exposure for thesecomtaminants in the indoor environment is incidént
ingestion associated with direct contact with edttlust. The risk-based benchmarks for PAH andifead

settled dust for accessible areas are listed iteTai.

Infrequently accessed areas were sampled to igatstine presence of contaminant reservoirs, cepla
where dust can accumulate and stay over long eabtime. The potential for direct exposure from
infrequently accessed areas is low; thus benchnfiarikese areas are not specifically risk-basedhét,
contaminant reservoirs pose the potential to comiat® accessible areas. Accordingly, the benchnfarks
infrequently accessed areas were developed to nzigithis potential. The infrequently accessed area
benchmarks for the four COPC are also listed indakl.

Asbestos and MMVF toxicity occurs primarily fromhigation exposure. Therefore, the risk from aslsesto
and MMVF exposure is best determined by measuramgentrations in air. The risk-based benchmarks for
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asbestos and MMVF in indoor air are listed in Table Contaminant values are considered

“exceedances” if they are greater than the resgebgnchmark, but not if they are equal to the berark.

Table 2-1 Cleanup Benchmarks

Contaminant Dust Benchmark Dust Benchmark Air Benchmark
(accessible) (infrequently accessed)
Asbestos 5,000 s/¢m 50,000 s/cm .0009 s/cc
Man-Made Vitreous 5,000 flcm 50,000 f/cm .01 flcc
Fibers
Lead 40 glft® 400 g/ft” NA
PAH 150 g/n? 1,500 g/nt NA

NA = Not Applicable

Asbestosis made up of long, thin fibers and structures #natstrong and heat-resistant. It has been used in
thousands of products (such as building materiadsheeat-resistant fabrics). Inhaled asbestos xted

with three major diseases: asbestosis, lung caacdrmesothelioma.

The risk-based clearance level for asbestos i90.80uctures per cubic centimeter (s/cc) in &ine level
of risk associated with this benchmark is very lammged on a person being exposed every day fore&88.ye

The asbestos benchmark for air is based on loogtates(>5 ).

The benchmarks for asbestos in settled dust aneskebased because there is no scientific conseoisu
how to determine if these fibers will ever be irdthl The dust benchmarks are based on all strgcture
equal to or greater than 0.5it was based on a weight of evidence approadhcthresidered 1) measured
background values, 2) an experience standard deetlloy experts in the asbestos identification fiafc
3) benchmarks developed for other sites. The beadhfor asbestos in accessible areas is 5,000 stesc
per square centimeter (s/nand 50,000 s/cfrfor infrequently accessed areas. The use of ehneark
for infrequently accessed areas is intended tomika the potential for recontamination of accessibl

areas.

Man-made vitreous fibers (MMVF) are a class of insulating materials used widehgsidential and
industrial settings; they are made primarily frolasg, rock, slag or clay. The fibrous particlesehing,

thin geometry, like asbestos, and can irritater¢iseiratory tract. MMVF's can also be a skin amit

Man-made vitreous fiber (MMVF) toxicity occurs ptamly from inhalation exposure. The health-based
clearance level for MMVF in air is 0.010 fibers meibic centimeter (f/cc). The standards are irgertd
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protect individuals from hazards associated wittalmg MMVF. The benchmark for MMVF in settled
dust is not risk-based, and was developed withideretion given to both its toxicity and background
levels relative to asbestos. The benchmark for NiNtYaccessible areas is 5,000 fibers per square
centimeters (f/cff), and 50,000 f/cifor infrequently accessed areas. The use of ahibeaud for
infrequently accessed areas is intended to minithizgotential for recontamination of accessibksaar

Lead is a toxic metal that was used for many years adypcts found in and around our homes. The
primary source of lead exposure is deterioratiagl{based paint. Many homes built before 1978 contai
lead-based paint. Soil can pick up lead from éotgraint, or may contain lead from vehicle emissiof
leaded gasoline, even though it is no longer in Udsusehold dust may contain lead from deteriogati
lead-based paint or from soil tracked into a hor@hildren six years old and under are most at risk,
because their nervous systems are not fully deedlamd they are prone to greater exposure as laoésu

mouthing activity.

The risk-based benchmark for lead in settled dulshsed on the federal Department of Housing abdrur
Development standard of 40 micrograms per squatg( fg/ft) for accessible floor space and 4Gfft*

for infrequently accessed areas, such as windavgh® These standards are also used to clearrindoo
spaces after lead abatement work. Registrantseatigible for cleaning if the sampling results exde
these standards. The standards are intendedtezpecbildren from hazards associated with lead-

containing dust in the indoor environment.

Polycyclic aromatic hydrocarbons (PAH)are a group of over 100 different chemicals thatfermed
during the incomplete burning of coal, oil and ggembage, or other organic substances like tobaicco
charbroiled meat. PAH are produced by many condousburces and enter the air mostly as releases
from burning coal, automobile exhaust, volcanoatfarest fires. In the indoor environment, PAH can
even be produced when you cook. The approxim2&§00 building fires that occur in NYC each year
are also sources of PAH. Two PAH results are ddrfvom testing; the individual PAH concentrations
and the total PAH toxicity equivalent. The tot@lHPtoxicity equivalent consists of nine individuaRAH
concentrations (1-Methylnaphthalene, 2,6-Dimethghthalene, 2-Methylnaphthalene, Acenaphthene,,
Acenaphthylene, Anthracene, Benzo[a]anthracenezda]pyrene, Benzo[b]fluoranthene) converted to a
standard unit of exposure, and then added togathameasure of the cumulative effect of the PAHKe

value of the total PAH toxicity equivalent is thesmpared with the benchmark.

The EPA health-based benchmark for PAH in accessit#tas is 150 micrograms per square metgnt).
The level of risk associated with this benchmarkeisy low based on the assumption of daily exposure
over 30 years. The benchmark for infrequently ssee areas is 150@/m?. The benchmark for

infrequently accessed areas is intended to minithizgotential for recontamination of accessibksaar
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Sampling Methods
Air
Sampling for asbestos and man-made vitreous fiiMk&VF) in air was performed by drawing a measured

volume of air across a filter. The asbestos sampéee analyzed using an electron microscope; the/idM
samples were analyzed using an optical microsdapsach case the filter was examined and the number
of fibers in a measured area counted. Problemsits@ when too many dust particles were capturdtidy
filter. The filter viewing area becomes obscured. (overloaded) which interferes with the abilifyttee
technicians examining the sample under the micpesto separate or identify individual fibers. Sagspl
where this occurred or where the sample could eatrialyzed for other reasons were listed as “Not

Analyzed/Invalid.”

Dust
Dust samples for lead and PAH were collected byngi@a piece of soft paper over a surface, such as a
floor or wall. Dust samples for MMVF and asbestas&vcollected by a vacuuming technique referred to

as microvac.

Within individual units and building common aredsst was collected from two types of areas, adolessi
and infrequently accessed. An accessible areaasemnwhere people can be readily exposed to téte du
which include floors, tables and countertops. Aneiquently accessed area is an area where pe@pfetar

often exposed to the dust, which include the tdgmokshelves and under or behind refrigerators.

Analytical Methods
Air

AsbestosA0 CFR Part 763 (Asbestos Hazard Emergency Respat$AHERA]/PCMe)
Fibers NIOSH 7400 (confirmed with Scanning Electron M&tope (SEM) if f/cc > .009)

Dust
AsbestosASTM D 5755-03
MMVF ASTM D 5755-03 (SEM)
PAH EPA Method SW-846 8270D
Metal Lead EPA Method SW-846 6010C

Decision Criteria for Activities Following Sampling

The sampling results provided data that formedtses for deciding whether to offer a cleaninghef t

unit, common area and the HVAC in the building lgesampled, and whether to conduct any additional
sampling within a unit or common areas of a butdiwhere COPC exceeded benchmarks, a cleanup was
offered to the owner or occupants of those unitsudldings. However, source attribution was aicalt

factor in determining whether to retest after clegrand in discussions with the owner or occupant t

determine whether an EPA cleanup would be usefllaaeepted. A source survey was conducted where
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exceedances were found. In those instances weeta@ or flaking lead paint was noted, EPA sugepbst
that the building management or apartment ownardwd remediations If the exceedance was due to a
source within the building or adjacent to the hinidl no re-sampling after cleaning to demonstrate

clearance was offered.

The criteria used to decide whether to clean antmpat or common area was, as noted above, the
occurrence of an exceedance of any individual bexack. In deciding what, if any, additional cleagin
should be offered in buildings, EPA used a sta$tneasure called the 95% Upper Confidence Limit
based on the mean contaminant level for accesaibkes, infrequently accessed areas, or air sainples
common areas. A UCL is a measure of uncertaintyneonly used in scientific studies that estimates
uncertainty in a given set of data caused by samgptiethods, measurement and other sources of
variability. The 95% UCL defines a value that it exceeded by the true mean approximately 5%beof t
time in repeated sampling. The 95% UCL is commemtployed in EPA hazardous site assessments to
provide a conservative upper bound estimate oavtbeage site-wide contaminant level. The UCL was
used in the decision process as follows: If th#QECL for the estimated building mean in commoraare
exceeds the benchmark value for a COPC, then @sscansidered to provide support for the decision t
offer to clean the whole building. Separate aresysere conducted for air samples, and accessille a
infrequently accessed areas, and each was comydheits own benchmarks. EPA considered the source
of contamination, the HVAC configurations and th&tribution of contaminant in determining what

building components to clean.
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Section 3 Program Results

One hundred and eighty-three (183) residentialtaygants and the common areas in twenty one resadenti
or commercial buildings were sampled. Eleven thodone hundred and ninety nine (11, 199) air and
dust samples were collected, including duplicatepsas collected for quality assurance purposesentyv
three (23) samples in 17 residential propertiesl&@idsamples in the common areas of sixteen bggdin

exceeded the benchmarks established for this proglasummary of the results is provided in Table. 3

Only lead in dust had a significant number of exegees, and the only exceedances found that résalte
a 95% UCL above benchmarks were for lead in d@ste hundred and seventy four of the exceedances
were lead in dust. One hundred fifty two of theeedances were in common areas of buildings. The

majority of the lead exceedances were associatidsaurces within the apartment or building.

Where there were exceedances of the benchmarkcBiftActed the resident or owner’s representative;
verbally informed the individual of the exceedaaoel offered to perform a lead survey to determine
whether there were sources of the contaminantraferm within the residence or building. After
conducting a source survey, EPA provided a repogatch resident or owner’s representative. Thertep
contained the sampling results, source survey @fodnation from NYCDOHMH and EPA describing
how to deal with lead paint hazards, the primaye® of lead contamination. EPA offered to clefofa
the affected areas. In two buildings, building exgement decided to remediate deteriorated pdiA
contractors surveyed 15 apartments and 16 buildihgad paint was present in 13 apartments and 16
buildings.

Ten of the exceedances were asbestos (two in cieight in dust). Nine of the exceedances were in
common areas of buildings. ). Four of the aslsastdust exceedances in two of the buildings were
associated with existing sources within building&e remaining six exceedances (4 in dust — 2dn th
basement air of a building) were not associatel existing sources within the buildings. A summefy

the results is provided in Section 3 Table 3-1.

Aside from lead in dust only total fibers in airneedetected on a regular basis. All samples which
approached the benchmark for MMVF in air were alsalyzed by SEM. None of the samples analyzed
by SEM had any MMVF fibers. This is consistenthtite low incidence of detection of MMVF in dust.
Only 58 of 3027 dust samples had detectable |@fN&VIVF.

EPA cleaned 16 apartments, one apartment decllrading. EPA cleaned some or all common areas in
14 buildings. As noted above building managementdid to perform remediations in the other two

buildings. In no instance was it considered nengs® clean HVAC systems.
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Table 3-1 Summary of Sampling Results

Property Non- NA/
Pollutant Matrix Area Type Samples  Detects  Detects Min Max Units Overloads  Exceedances
Asbestos Air Accessible  Apartment 991 988 3 0.00034 0.0004 Slcc 0 0
Whole 1103 992 11  0.00036 0.0043 Slcc 100 2
Building
Dust Accessible  Apartment 712 707 5 2590 18,100 Slem? 0 1
Whole 852 844 7 2470 61,800 Slem? 1 2
Building
Infrequently  Apartment 790 782 8 2590 32,400 Slem? 0 0
Accessed
Whole 685 662 23 2470 1,030,000 Slem? 0 5
Building
MMVF PCM  Air Accessible  Apartment 991 3 988 0.0007 0.018 Fibers/cc 0 0
Whole 1092 17 1060 0.0006 0.0087  Fibers/cc 15 0
Building
MMVF SEM  Air Accessible  Apartment 22 22 0 0.0001 0.0003 Fibers/cc 0 0
Whole 0 Fibers/cc
Building
Dust Accessible  Apartment 706 699 7 15.9 254.4 flcm? 0 0
Whole 841 827 14 15.9 254.4 f/lcm? 0 0
Building
Infrequently ~ Apartment 784 778 6 15.9 190.8 flcm? 0 0
Accessed
Whole 674 643 31 15.9 508.8 f/lcm? 0 0
Building
Lead Dust Accessible  Apartment 712 159 562 0 507 glft? 1 11
Whole 841 100 741 0 21,100 g/ft? 0 77
Building
Infrequently  Apartment 789 41 747 0 8820 g/ft? 1 11
Accessed
Whole 674 7 667 0 102,000 g/ft? 0 75
Building
PAH - TEQ Dust Accessible  Apartment 706 705 0 69.3 69.3 g/m? 1 0
(Toxicity Whole 841 840 1 69.3 146 g/m? 0 0
Equivalency) Building
Infrequently  Apartment 784 780 3 69.3 201 g/m? 1 0
Accessed
Whole 674 664 9 69.3 2820 g/m? 1 0
Building

Multiple analyses were performed on air and dust saples for asbestos and MMVF; therefore, the

total number of results reported exceeds the totadlamples collected. The results above include those

from 985 duplicate samples collected for quality assur@e purposes.
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Table 3-2

Summary of COPC Survey Results

ID Property Square Feet EPA Cleaned COPC Survey Pgs Nénalyte(s)- Matrix

Apt 1549 Yes Positive Result Lead-Dust

Apt 864 Yes Positive Result Lead-Dust

Apt 1165 Yes Positive Result Lead-Dust

Apt 1450 Yes Positive Result Lead-Dust

Apt 1387 Yes Positive Result Lead-Dust

Apt 2013 Yes Positive Result Lead-Dust

Apt 1737 Yes Positive Result Lead-Dust

Apt 1508 Declined cleaning  Not Applicable Lead-Dust

Apt 1317 Yes Positive Result Lead-Dust

Apt 1008 Yes Positive Result Lead-Dust

Apt 2025 Yes Positive Result Lead-Dust

Apt 1072 Yes Positive Result Lead-Dust

Apt 1250 Yes Positive Result Lead-Dust

Apt 2000 Yes Negative Result Asbestos Dust

Apt 1880 Yes Positive Result Lead-Dust

Apt 934 Yes Negative Result Lead-Dust

Apt 564 Yes Negative Result Lead-Dust

Bldg 13500 Yes Positive Result Lead-Dust

Bldg 21000 Yes Positive Result Lead-Dust

Bldg 85000 Yes Positive Result Lead-Dust

Bldg 18000 Yes Positive Result Lead-Dust

Bldg 18000 Yes Positive Result Lead-Dust

Bldg 70000 Yes Positive Result Lead-Dust

Bldg 230000 Yes Both COPC Positive  Asbestos-Lead-Dust
Result

Bldg 168000 Yes Positive Result Lead-Dust

Bldg 200000 Declined cleaning  Positive Result LBarst

Bldg 10480 Yes Positive Result Lead-Dust

Bldg 12000 Yes Positive Result Lead-Dust

Bldg 8000 Yes Positive Result Lead-Dust

Bldg 120000 Yes Positive Result Lead-Dust

Bldg 140000 Yes Both COPC Positive  Asbestos-Lead-Dust
Resuls

Bldg 450000 Yes Positive Lead Asbestos-Lead-Dust

Asbestos -Air
LBt

Negative Asbestos

Bldg 125000 Positive Result

Declined cleaning
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Section 4 Analyses of Lead Results

Lead was the only COPC where there were a sufficiember of detectable sample results to conduct a
statistical analysis. This section presents tladyaas of the prevalence of dust lead exceedardes.

analysis of lead results does not include duplisataples collected for quality assurance purposes.

Table 4-1 presents the number of the participgiiogerties by the following selected charactersstic

Use of the units (residential apartments vs. whaiting common areas)

Year of construction of the units (after 1978, 19807, 1940-1959, 1920-1939, and before
1920). The self reported construction year dats eteecked against data in the NYC DOF
and HPD databases provided by EPA. When there dvsceepancies, the DOF and HPD
data was considered more accurate and replaceglfreported values.

Distance from WTC in feet (<1000, 1000-2000, 2000€8 and 3000-4000)

A higher percentage of whole building propertie8%j had dust with lead levels exceeding benchmarks
than residential properties (8%). Apartments ahdle/buildings built before 1920 had the highestpet
of properties with at least one measurement ovedtlst lead exceedance (49%). None of the buiding
built between 1940 and 1977 had any measuremeatdtoy exceedance and only 3% of buildings built
since 1978 did. A comparison of the present data MSLAH is included in Table 4-1. The percentage
are comparable, even though the NSLAH definitioa diust lead hazard is different from an exceedance
In NSLAH, a housing unit has a dust lead hazaeahyf of the dust lead measurements on floors iggrea
than or equal to 40g/ft? or if any of the measurements on window sillsrisager than or equal to 250

glft%.

In Table 4-1, the percent of exceedances decrelightly as the distance from WTC increases, up0@0
feet, then increases to 26%. This pattern is daatuneven distribution of building ages in thiéedent
distance categories, especially the older age caésg Thirty-one percent (31%) of the 75 building

within 1499 feet of the WTC were built before 1926% of the 105 buildings between 1500 and 2999 fee
of the WTC were built before 1940; and 68% of tBebliildings more than 2999 feet from the WTC were
built before 1940. A logistic regression of excaecks on building age and distance to WTC was
conducted to confirm that this effect is due tdding age. In this model, building age is a highly
significant predictor of exceedance with p< 0.0@8d odds ratio 1.05. Each year of age increases th
probability of exceedance by 5%. Distance to W3 @at a significant predictor with p=0.53 and odds
ratio 1.0. The probability of exceedance is urtegldo the distance from WTC.

23



Table 4-1. Prevalence of dust lead exceedancegarticipating housing units by selected

characteristics

No. of % of NSLAH:
properties properties | % of housing
Al with dust with dust units with
Properties lead lead dust lead
Characteristics (N) exceedance | exceedance hazards
Total participating properties 204 31 15
Use:
Residential apartments 183 15 8 16
Whole building 21 16 76 NA
Construction year:
>1978 97 3 3 2
1960-1977 38 0 0 8
1940-1959 5 0 0 18
1920-1939 27 10 37 41*
before 1920 37 18 49
Distance from WTC (ft): NA
<1499 75 14 19
1500-1999 41 5 12
2000-2999 64 7 11
3000 19 5 26
Undefined 5 0 0
Use by Distance from WTC (ft):
Residential apartments
<1500 64 6 9
1500-1999 38 3 8
2000-2999 60 3 5
3000 16 3 19
Undefined 5 0 0
Whole building
<1500 11 8 73
1500 10 8 80

* Refers to “Before 1939”
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Figure 4-2 presents the number of participatingperbes by Use, Construction Year, and Distance fro

WTC. The number of units in each category thatesled are shown in red and marked above each bar.
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Figure 4-2. Number of participating properties byUse, Construction Year, and Distance from WTC
and number of dust lead exceedances

Table 4-2 presents the prevalence of dust leadedacees by sampling Matrix, Sub_location, and

Area_surface for residential housing units. Thes@bles are defined as following.

There are two categories of sampling matrix, adokesand infrequently accessed. An accessibleiarea
defined as an area where people are readily exgodbd dust such as floors, tables and countertéps
infrequently accessed area is defined as an aregevgieople are not easily exposed to the dustasitie

tops of bookshelves and under or behind refrigesato

Definitions of Sub_Location and Area_Surface affedint for residential apartments and whole baidi
For residential housing units, Sub_Location catiegdnclude areas of the home such as entry, kitche
living room, bedroom, and other rooms. Within desitial housing units, the variable Area_Surface

descriptions were sorted into two subcategoriesidireg floor (carpet, tile floor, doormat, hardwofdor,
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area rug), and surfaces other than floor (drapept@abinet, wall, wood, top of bookshelf, topvel|

unit, shelf, top of large appliances, top of mezkater, etc). This separation of floors from scefaother

than floor was done because floors tend to accumadlast both by deposition from the air and tragkin

from the outside and people are easily exposedgbah this surface.

Table 4-2. Prevalence of dust lead exceedance gsidential housing units by Matrix, Sub_Location,

and Area_Surface

NSLAH:
All % units with
participating No. of units % of units dust lead
residential with dust lead | with dust lead | above HUD
Characteristics units (N) exceedance exceedance Rule (1)
Matrix:
Accessible 183 9 5 6
Sub_Location
Entry 90 2 2
Kitchen 183 4 2 1
Living room 157 1 1 1
Bedroom 106 1 1 1
Other rooms 55 1 2 2
Area surface
Floors 181 9 5 6
Surfaces other than floors 183 0 0
Matrix:
Infrequently accessed 183 9 5 14
Sub_Location
Entry 13 1 8
Kitchen 144 1 1 5
Living room 173 4 2 5
Bedroom 167 2 1 3
Other rooms 64 2 3 3
Area surface
Floors 164 2 1
Surfaces other than floors 179 8 5 14

(1) HUD Lead Safe Housing Rule standards aregt@?® on floors and 250g/ft* on window sills. These

locations are used here as approximations for &stigke” and “infrequently accessed” locations,

respectively.

In accessible areas, different rooms had similezgrgages over the exceedance (1% for living roamas

bedrooms to 2% for entries, kitchens, and othemg)pwhile inaccessible areas in entries were tilaeky

to have measurements over the exceedance (8%) petnjpainaccessible areas in other rooms. For
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accessible areas, floors were more likely to be theexceedance level (5% compared to 0% for cesfa
other than floors). For infrequently accessedsrsarfaces other than floors were more likelygmtser

the exceedance (5% compared to 1% for floors).

Also presented in Table 4-2 are the estimated maltjpercentages of homes with dust lead levelsatioy
HUD Lead Safe Housing Rule standards, 4fft> on floors and 250g/ft* on window sills, from NSLAH.
These locations are used here as approximatiorfadoessible” and “infrequently accessed” locatjons
respectively. While the standards/exceedanceslefinitions of the surfaces do not match, they ioay

considered to be similar, allowing rough comparsson

For whole buildings, Sub_Location includes hallwayslifferent floor, stairwells at different floor,
lobby/reception areas, and other areas. The Varfalea_Surface was grouped into two categoriesydl
(floor, tile, carpet) and surfaces other than fllmyokshelf, wall, ceiling, top of bookshelf, betiitarge
furniture, light fixture, metal behind liftgate, iesign, etc.). Table 4-3 presents the prevaleficirist lead
exceedances by sampling Matrix, Sub_location,Amed_Surface for whole buildings. A greater
proportion of stairwells were over the exceedarwell(58%) compared to hallways and lobbies (50% an
46%, respectively), while other areas had a smpilgportion over the exceedance level (40%). For
accessible areas, floors were more likely to be the exceedance level (67%) compared to surfabes o
than floors (24%); however, for infrequently acesbsareas, floors were less likely to be over the

exceedance level (14%, compared to 71% of othéas).
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Table 4-3 Prevalence of dust lead exceedance inaié building units by Matrix, Sub_Location, and
Area_Surface

All No. of whole % of whole
participating | buildings with | buildings with
whole dust lead dust lead
Characteristics buildings (N) exceedance exceedance
Matrix:
Accessible 21 14 67
Sub_Location
Stairwells 12 7 58
Hallways 14 7 50
Lobbies 13 6 46
Other areas 10 4 40
Area surface
Floors 21 14 67
Surfaces other than floors 21 5 24
Matrix:
Infrequently accessed 21 15 71
Sub_Location
Stairwells 13 6 46
Hallways 13 9 69
Lobbies 13 3 23
Other areas 10 5 50
Area surface
Floors 14 2 14
Surfaces other than floors 21 15 71

The relationship between prevalence of housingwmith lead exceedances and the number of days sinc
last cleaning was investigated. Six cleaning feemgies were tabulated; daily, every other day, Wweek
every other week, monthly, and whenever. Corredipgndays since last cleaning were derived asdfalf
the frequency in general as: 0, 1, 4, 7, 15, arsperified, respectively. Table 4-4a displays thmber of

exceedances by Matrix and days since last cleaning.

Unexpectedly, when more recent that cleaning wasrted in general, the unit was more likely to have
dust lead loadings over the exceedances for baisaible and infrequently accessed areas. Thik res
may be due to a similar confounding effect fromding age that as was observed for the distance fro

WTC in Table 4-1. Dust lead samples were collef@iteh accessible areas in 23 apartments and whole
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buildings reported by the owners/residents to lmen cleaned daily. Nine of these 23 apartmemts an
whole buildings had dust lead exceedances andeadl twilt before 1940. However the relative
percentages of old apartments and buildings (baftbore 1940) in other cleaning frequency categaies
lower than this daily cleaning frequency group, ethis in turn decreases the chance of having dast |

exceedances in these other categories.

Table 4-4a. Prevalence of dust lead exceedancegparticipating properties by matrix and days since

last cleaning
% of
All No. of properties
participating properties with dust
properties | with dust lead lead
Days since last cleaning (N) exceedance | exceedance

Accessible: 204 23 11
0 23 9 39
1 14 3 21
4 86 4 5
7 43 3 7
15 21 1 5
Unspecified 17 3 18
Infrequently accessed: 204 24 12
0 23 10 44
1 14 1

4 86 6

7 43 4 9
15 21 0 0
Unspecified 17 3 18

In addition, 120 of the participants reported tihaty had a professional cleaning after 9/11 andiged
the date of the cleaning. This tabulation is pne=g:as Table 4-4b.

Date of professional cleaning does not seem tela¢ed to the proportion of residential housingsumiith

dust lead loadings over the exceedance levelstfeereaccessible or infrequently accessed areas.
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Table 4-4b. Prevalence of dust lead exceedancegarticipating properties by matrix and date of
professional cleaning

% of
All No. of properties
participating properties with dust
properties | with dust lead lead
Date of professional cleaning (N) exceedance | exceedance
Accessible: 204 23 11
September-December 2001 28 3 11
January-June 2002 15 1 7
July-December 2002 8 0 0
January 2003 and later 16 2 13
Unknown 89 9 10
No professional cleaning 48 8 17
Infrequently accessed: 204 24 12
September-December 2001 28 5 18
January-June 2002 15 1 7
July-December 2002 8 1 13
January 2003 and later 16 2 13
Unknown 89 7 8
No professional cleaning 48 8 17

The correlation between dust lead loading and bese:d paint inspection were investigated at the uni

level. However the small sample sizes (n=31) preagkthis analysis from yielding meaningful results
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Section 5 Apartments or Buildings Tested in both 202-
2003 and 2007-2008

Below is a summary of results for apartments oldings that participated in both the 2002-2003 and
2007-2008 EPA clean up programs. The tables amfypare asbestos in air and lead in dust as they wer
the analytes common to both efforts. Neither éffeas a random sampling program; thus the results
cannot be used to make inferences about the &t@aever, the presence of lead exceedances andflack
asbestos exceedances in the 2007-2008 programrasistent with prevalence of lead in paint and the

scarcity of asbestos in dust.

Table 5-1 Lead in Apartments 2002-2003 compared ®007-2008
Note: Results from 2002-2003 program include pnel gost-cleaning sampling.

Index | 2002- 2002- 2002- 2002- 2207- 2207- 2207- 2207-
2003 # | 2003 # of | 2003 # | 2003 2008 # | 2008 # | 2008 # 2008
of Detects of Max of of of Max
Sample Exceed | Exceed | Sample | Detects | Exceeds | Exceeds
s s s S
732 8 2 0 7 6 0
1358 8 8 0 7 7 0
1839 5 5 0 11 11 1 8820
4846 8 7 0 7 6 0
4871 8 8 0 7 7 1 91.4
4907 6 6 0 7 7 0
6094 7 7 0 7 6 0
6663 7 7 0 11 8 0
6822 7 7 0 11 10 0
7249 6 6 0 7 7 0
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Table 5-2 Air Asbestos in Apartments 2002-2003 comped to 2007-2008
Note: Results from 2002-2003 program include agivesand modified aggressive air sampling

procedures.

Index

2002-
2003 #
of
Samples

2002-
2003 #
of
Detects

2002-
2003 # of
Overloads

2002-
2003 #
of
Exceeds

2002-
2003
Max
Exceeds

2207-
2008 #
of
Samples

2207-
2008 #
of
Detects

2207-
2008 #
of
Exceeds

2207-
2008
Max
Exceeds

62

61

73

76

25

52

20

26

[

14

53
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66

59
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34 6 5
80 10 2 5
70 5 6
67 5 5
68 10 1 1| 0.0028 5
55 3 5
46 5 5
81 5 5
45 5 5
71 5 5
83 5 5
21 6 6
17 5 5
7 5 3
19 5 5
2 6 5
60 6 5
Total 302 7 5 6| 0.0157 307 0 0 0
_Table 5-3 Asbestos in Building Common Areas 2002-@8 compared to 2007-2008
Index | 2002- 2002- 2002- 2002- 2002- 2207- 2207- 2207- 2207- 2207-
2003 # 2003 # | 2003 # of | 2003 # 2003 2008 # 2008 # | 2008 # of | 2008 # 2008
of of Overloads | of Max of of Overloads | of Max
Samples | Detects Exceeds | Exceeds | Samples | Detects Exceeds | Exceeds
3 75 84 4
2 94 1 131
1 28 2 94 1
Total 197 2 110 0 309 1 410 0
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Attachment 1. Descriptive data collected for residnces and buildings

ID

Entry_ID_Number

Last_ Name

First Name
Property_Street_Address
Floor

Other_space_descriptor
Apt_No

Property_or_Unit
Contact_Comment
Date_of_Inspection
Inspector_Last Name
Inspector_First_Name
Inspection_Comment
Year_Built

Building_type

Use_of Space
Number_Rooms_Floors
Square_Feet
Prof_Cleaned_after_collapse
Renovated_since_collapse
No_Windows

Type_of _Windows
Condition_of Windows
No_Wall _Window_ HVAC_Units
No_Wall_Window_Units_replaced
No_Wall_Window_Units_cleaned
Carpet_Present
Carpet_replaced_since_collapse
Unit_Cleaning_Frequency
Date_of last_cleaning
Descriptive_Comment
Visible_ WTC_dust_present
Friable_asbestos_present
Friable _asbestos_location
Friable_asbestos_type
Friable_asbestos_sq_ft
Friable_ MMVF_present
Friable_ MMVF _location
Friable_ MMVF_type
Friable_ MMVF_sq_ft
Chalking_peeling_paint
Chalking_peeling_paint_loc
Chalking_peeling_paint_type
Chalking_peeling_paint_sq_ft
Part_or_comb_sources_unit
Part_or_comb_unit_desc
Part_or_comb_sources_bldg
Part_or_comb_bldg_desc
Source_Attribution_Comment
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Central HVAC_system_present
No_Central_HVAC_units_building
No_Central HVAC ducts_unit
Purpose_of HVAC

Central HVAC_clean_replace
Date_HVAC_cleaning
Date_HVAC_replacement
Central HVAC_Comment
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