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The information contained in this presentation is not intended as a 
substitute for legal, technical or other professional advice, nor is it intended 
to supplant any duty to provide a safe workplace, operation, product, or 
premises. Chubb Global Risk AdvisorsSM makes no express or implied 
warranty that all accidents or incidents can or will be prevented, or that 
numbers of accidents or amounts of losses will be reduced. Chubb Global 
Risk Advisors is a service of ESIS®, Inc., a Chubb company. Chubb Global 
Risk Advisors provides claim and risk management services to a wide variety 
of commercial clients. ESIS’ innovative best-in-class approach to program 
design, integration, and achievement of results aligns with the needs and 
expectations of our clients’ unique risk management needs. With more than 
60 years of experience, and offerings in both the US and globally, ESIS 
provides one of the industry’s broadest selections of risk management 
solutions covering both pre and post-loss services. Chubb is the marketing 
name used to refer to subsidiaries of Chubb Limited providing insurance and 
related services. For more information, visit us at www.chubb.com.
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2018 ACGIH NIC for O-Phthaladehyde

• TLV – SL  Surface Limit  25 ug/ 100 cm2

• Skin Notation

• Dermal Sensitization  (DSEN)

• Air limit = 0.6 ug/m3 TLV – C  Ceiling (RSEN)

• 5% soluble in water
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Wipe History and Concerns

• Ingestion

• Sensitization

• Irritation 

• Dose

• Work area verses non work area (lunchroom, equipment sales 
or disposal)
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Ingestion - Absorptivity

• Particle size - paint chip verses dust - five fold increase 
from 200 to 6 um

• Solubility – chemical , formula and matrix

• Residence time   
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OSHA Surface Limits 

Letters of Interpretation
OSHA standards do not include surface contamination criteria or 
quantifications for skin absorption. (June 21, 1985). Currently there 
are no OSHA standards that specify surface contamination exposure 
limits. However, do require appropriate provision of personal 
protective equipment, housekeeping, decontamination, and related 
procedures to control surface contamination hazards.

OSHA can use General duty clause and can and does reference other 
standards especially in non work areas, outside required signed 
areas and lunch rooms, etc.
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OSHA Standards
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OSHA Sampling and Analytical Methods
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OSHA Sampling and Analytical Methods
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Internal Guideline

• “Acquired” Guideline for Arsenic contamination 

• Average Arsenic Surface Cleanup Level = 170 ug/100 cm2
• Surface cleanup levels are intended to provide guidance for 

housekeeping and equipment decontamination.  While they are based 
on health-protective parameters, they contain too many conservatisms 
and uncertainties to be considered as anything more than 
recommendations. (Better than nothing.)
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HUD Lead Guidelines

The HUD post-abatement clearance standards, adopted from the 
Maryland Department of the Environment's 1987 post-abatement 
clearance standards, are the most commonly referenced lead dust 
standards in the United States. It is important to recognize, however, 
that the Maryland standards were designed only to determine when 
residents could move back into a dwelling after lead-based paint 
abatement was finished (Farfel, 1993). They were not intended to assess 
the risk of lead in homes or to identify lead-based paint hazards.

Lead-contaminated dust in residential dwellings is defined by Section 
401 of Title X as "...surface dust in residential dwellings that contains an 
area or mass concentration of lead in excess of levels determined by the 
[EPA] Administrator under this title to pose a threat of adverse health 
effects in pregnant women or young children."
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Some Common Wipe Standard Guidelines

Lead  EPA/HUD  40 ug/ft2 floor

250ug/ft2 sills    400 ppm soil

Beryllium- equipment release level 10CFR850.31DOE 

0.2 ug/100cm2 non work 

3.0 ug/100cm2 work areas/dust

PCBs EPA 10 and CT 1ug/100cm2

Hexavalent Cr above DL or 0.05 ug “defined as free as practicable”

World Trade Table  - most in ug/m2

Please let lab know area of wipe and what units you would like
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Common Use of OEL to Calculate Surface Limit

Surface cleanup level =                   OEL x BR
SA

OEL = OSHA PEL/ACGIH TLV (0.01 mg/m3 = 10 ug/m3)
BR = standard worker breathing rate (10 m3/work day)
SA = area sampled (100 cm2)

So,  Surface cleanup level = 100 ug/100cm2

Total Palm contact and total ingestion of palm and oral toxicity same 
as inhalation toxicity or assume finger tip and 10% absorption 1/50th

EPA RfD for arsenic is from 7-56 ug/day  ie 70 kg
CA As is carcinogen and NSRL of 10 ug/day ingestion

https://www.bnl.gov/esh/shsd/sop/pdf/ih_sops/ih75190.pdf

13

https://www.bnl.gov/esh/shsd/sop/pdf/ih_sops/ih75190.pdf


© 2018 Chubb.® All rights reserved.

Risk Based Calculation Approach

Hazard Quotient =  Chemical Intake / Reference Dose of concern 

Concentration  X  Absorption/consumption  =  mg or Dose

Absorption / Consumption

Dermal contact and skin absorption

Ingestion

Inhalation via resuspension
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Exposure Assessment
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Suggested Gastrointestinal Absorption Parameters 
For Use in Calculating the Intake Factor for Selected Metals 

Arsenic 30 %

Antimony 2.5 Metals default value

Cadmium 2.5

Cobalt 2.5

Copper 60

Iron 50

Manganese 2.5

Zinc 25
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World Trade Center
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Air Direction morning of Attack

Figure 2-1. Simulation of WTC plume on the morning of the attack. National 
Oceanic and Atmospheric Administration-Plume direction is towards the 
south-southeast and dilution of the plume varies
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Air direction next day afternoon

Figure 2-2. Simulation of WTC plume in the afternoon the day after the attack. 
National Oceanic and Atmospheric Administration-Plume direction is primarily 
towards the northeast
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World Trade Center Residential Dust Cleanup Program -
Final Report December 2005
• The WTC dust cleanup and testing program allowed residents living south of Canal 

Street in lower Manhattan to have their homes professionally cleaned and tested or just 
tested free of charge. In addition to offering this service to residents, EPA conducted 
three supporting projects, also funded by FEMA under the Stafford Act. The projects 
were:

• A Contaminants of Potential Concern (COPC) Report established health-based 
benchmarks for contaminants in support of cleanup efforts.

• A Confirmation Cleaning Building Study evaluated the effectiveness of various cleaning
techniques on WTC-related dust.

•   A Background Study provided data on contaminants in indoor air and settled dust in 
residences North of 78th Street

• Contractors collected wipe samples from 263 apartments in 156 buildings. 
Approximately 14% of the pre-cleanup samples exceeded the U.S. Housing and Urban 
Development (HUD) screening level of 25 μg/ft2 for lead, while only about 3% of the 
post-cleanup samples exceeded the screening level.
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World Trade Center Chemicals of Potential Concern

• Dioxin, PAHs, Lead, Asbestos, Fibrous Glass, and Crystalline Silica.

• The health-based benchmark for asbestos is 0.0009 fibers/cubic 
centimeters

• At 40 μg/ft2, a multimedia analysis shows a 5.3% probability that a 
child’s blood lead level would exceed 10 μg/dL. Thus, this standard 
meets the criteria established by EPA (i.e., 95% probability to be below 
10 μg/dL) (EPA, 1994

• Dust will be considered WTC-related if: pH is 9 or above; fibrous 
glass content is between 30 and 40 % and crystalline silica content is 
5% or greater
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Table 3-8. Health-based Benchmarks and Screening Values 
for Chemicals of Potential Concern (COPCs) in Settled Dust

Chemical of Potential
Concern

Health-based
Benchmark/ 

Screening Value
Aluminum 1567888
Antimony 627
Arsenic 387
Barium 109752
Beryllium 3136
Cadmium 1557
Chromium 4704
Cobalt 31358
Copper 62716
Iron 940733
Leada 25
Manganese 31358
Mercury 157
Nickel 31358
Selenium 7839
Silver 7839
Thallium 110
Vanadium 10975
Zinc 470366
Dioxina 2

Table is based on  in EPA, May 2003 COPC report. All benchmarks are μg/m2, except for lead, which is in 
μg/ft2, and dioxin, which is ng/m2.
The health-based benchmark for lead is 40 μg/ft2; however, the more stringent screening HUD screening 
value of 25 μg/ft2 was used (see Section 3.5.1 for details).
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Wipe Materials 

• Metals Scan Ghost wipe
• Hg, As, Zn Kim wipe/ DI water
• Hex Chrome PVC filter / treated Quartz 
• Aldehydes , acids , oils Treated filters , filters

• Use grid or measured with tape ruler etc, powder free gloves
• Z pattern, Multiple wipes
• Provide surface area of Wipe
• Request surface area of results ug/wipe,  ug/100cm2,  ug/ft2, ug/m2
• COLLECT as LARGE a WIPE as POSSIBLE   1 ft2 vs 100 cm2 –

Lower RL !!!!!!!!

• Wipes for liquids/ acids can be done via Badge, treated filter into 
solution or rinse and extract
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Wipe Procedure
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Standards

• [2] ASTM [2002]. Annual Book of ASTM Standards, Standard 
Specification for Wipe Sampling Materials

for Lead in Surface Dust. West Conshohocken, PA: ASTM 
International, E 1792-01.

• [3] ASTM [2002]. Annual Book of ASTM Standards, Standard Practice 
for Field Collection of Settled Dust

Samples Using Wipe Sampling Methods for Lead Determination by 
Atomic Spectrometry Techniques.

West Conshohocken, PA: ASTM International, E 1728-99.
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http://toxnet.nlm.nih.gov/
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Chemical Toxicity and Limits
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