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The file review revealed that Merck & Co., Inc. had installed a thermal

incineration unit and a post-incineration scrubber. Several file reviews were also made of

the actual air permits for the Merck source facility. These file reviews involved extensive

volumes of information and were difficult to process without an intimate knowledge of

the source facility. The option of reviewing the air permits for the Hoffman LaRoche

source facility was dropped since the above review did not produce useable information.

A thorough review of the emissions statements used in Section 3.2.1 (Hazard

Identification) and information in the MACT notifications on file at the NJDEP indicated

that the Hoffman LaRoche source facility had installed air pollution controls similar to

the Merck source facility.

The compliance date of the HON was May 12, 1999 and the Pharmaceuticals

MACT was Sept. 21, 2001. For this study, the assumption was made that the earliest

year a source facility would have been compliant was 1998. Cost data was taken from

the USEPA air pollution control technology fact sheets on the thermal incinerator

(USEPA, 2006b) and the wet scrubber (USEPA, 2006a). According to the fact sheets,

thermal incineration has an annualized cost of $400 to $3,300 per short ton (i.e., 2,000

pounds) of VOCs ($440 to $3,600 per metric ton). The wet scrubber has an annualized

cost of $45 to $860 per short ton of VOCs ($50 to $950 per metric ton). The annual cost

data for the TOU and the wet scrubber were adjusted for each year of operation using the

PPI data in Section 3.3.3 (Normalization of Costs and Benefits).

The annual tons per year of point source emissions for the Hoffman LaRoche and

Merck source facilities were calculated based on the emissions information provided in

the emissions statements from the NJDEP. The annual tons per year of emissions were
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then used to calculate the annual cost of the TOU and the TOU scrubber. The

assumption was made that all HAP and non-HAP emissions, from all the point sources at

the source facility, vent through the TOU and TOU scrubber. Since the MACT standards

only address the HAPs, there is no requirement for a source facility to vent all its non-

HAP VOC emissions through the TOU and TOU scrubber.

The total annual emissions, from point sources at the Hoffman LaRoche source

facility, were 453.1 tons. The total annual emissions, from point sources at the Merck

source facility, were 652.2 tons. The normalized data, for the range of control costs, were

used to calculate the annual operating cost for the TOU and the TOU scrubber from 1998

through 2003. Since emissions statements were not available from the early 1990's (refer

to Section 3.2.1 (Hazard Identification) and the TRI database only tracks emissions post

air pollution control devices, there was no data available to estimate the emissions going

to the air pollution control devices post 1990. Therefore, the assumption was made that

the tons per year produced by the two source facilities remained constant throughout the

years. The cost data is presented in Table 4.5.
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Table 4.5 Cost Estimate for MACT Controls at Two Facilities

Year

Hoffman LaRoche Inc.

Emissions 	 Cost 	 Cost
(tpy) 	 (low range) 	 (high range)

Emissions
(tpy)

Merck & Co., Inc.

Cost 	 Cost
(low range) 	 (high range)

1998 453.1 $196,893 $1,840,613 652.2 $283,392 $2,649,235

1999 453.1 $201,760 $1,886,117 652.2 $290,398 $2,714,729

2000 453.1 $205,046 $1,916,832 652.2 $295,127 $2,758,938

2001 453.1 $205,046 $1,916,832 652.2 $295,127 $2,758,938

2002 453.1 $201,638 $1,884,979 652.2 $290,223 $2,713,092

2003 453.1 $198,718 $1,857,677 652.2 $286,019 $2,673,795

Total $1,209,100 $11,303,050 $1,740,284 $16,268,726

Note: All costs are expressed in 2003 dollars.
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The total benefits obtained were calculated as the number of excess cancers (or

the number of reduced deaths) x $7,980,000 (the VSL). Therefore, the total benefits

derived from the addition of the MACT air pollution controls was $1,192,930 for the

Hoffman LaRoche source facility and $718,838 for the Merck source facility. The total

cost for the Hoffman LaRoche source facility for the first six years of operation ranged

from a $1,209,100 to $11,303,050. The calculated net benefits for the Hoffman LaRoche

source facility ranged from a negative net benefit of $16,170 to a negative net benefit of

$10,110,119. This equaled a benefit to cost ratio that ranged from 1 to 0.1. The total cost

for the Merck source facility for the first six years of operation ranged from $1,740,284

to $16,268,726. The calculated net benefits for the Merck source facility range from a

negative net benefit of $1,021,446 to a negative net benefit of $15,549,888. This equaled

a benefit to cost ratio that ranged from and 0.4 to 0.04. The benefit and cost comparisons

suggest that the incremental cost to install, operate, and maintain the MACT controls

exceeds the benefits of the controls.

4.3 Variability and Uncertainty

A key component of the risk characterization step is a discussion on variability and

uncertainty (USEPA, 2000c). Variability arises from true heterogeneity in characteristics

such as dose-response differences within a population and spatial and temporal

differences in exposure levels throughout the exposed population. Emission sources

differ from each other in terms of their physical characteristics and their mass emission

rates. This variability means individual exposure, dose, and risk can vary widely in a

large population (USEPA, 2000c). This study attempted to minimize variability by using

the high-end or upper-bound estimates when estimating the public health risk to the
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The toxicity assessment and exposure assessment steps made use of the most

current knowledge about the toxicity of the emitted COCs and the latest advances in air

dispersion modeling. Still, the estimation of human risk is always subject to much

uncertainty. The emissions in this study were modeled using a constant emission rate

throughout the year. In reality, emissions vary temporally in terms of rate and release

characteristics such as temperature. The predictions of concentration by the air

dispersion model are dependent on numerous meteorological factors and data on the

terrain surrounding the modeled source facilities. In order to address this variability and

uncertainty, five years of meteorological data were used to capture the true

meteorological patterns. Standard risk assessment equations and default assumptions,

such as body weight, inhalation rate, exposure duration, and exposure frequency, were

used to assess exposure in the study. In reality, distributions of these parameters would

more accurately reflect the variability seen in a heterogeneous population.

In estimating the health effects, a causal relationship must be assumed between

direct exposure to an atmospheric pollutant and adverse health effects. In reality, a

human being is exposed to many different environmental stressors and to different

combinations and levels of environmental stressors. Predictions of health effects become

even more complicated when one considers the many components of variability that are

observed after exposure, such as biological variability. Biological variability can be

subdivided into inter-individual and intra-individual variability. Intra-individual

variability reflects the physiological differences and responses that occur within an

individual over time and inter-individual variability reflects the differences between

individuals. These inter-individual and intra-individual variabilities may cause some
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individuals or groups to be more susceptible to the effects of chemicals (Grassman et al.,

1998; National Research Council, 1994). To address this, safety factors are incorporated

into the toxicity estimates for non-carcinogens to account for inter-individual and intra-

individual variability. For carcinogenic effects, the toxicity estimate was defined as an

upper bound, approximating a 95 percent confidence limit, on the increased cancer risk

from a lifetime of exposure. This study used the most current knowledge about the

toxicity of the emitted COCs. For example, the chemical THF is currently considered a

non-HAP and a non-carcinogen by the USEPA. However, the USEPA NCEA has

released a provisional cancer slope factor for THF. In this assessment, it was assumed

that the provisional USEPA cancer slope factor for THF was valid and therefore, it was

assessed as a carcinogen. Including THF was done to be protective of public health.

Lastly, the health status of exposed individuals has been shown to play a role in disease

initiation and progression.

The risk characterization step was performed using point estimates for the toxicity

values and point estimates for all the exposure assessment parameters. In reality,

distributions of these parameters would more accurately reflect the variability seen in a

heterogeneous population. Use of a probabilistic approach would move away from the

worst case assumptions used in deterministic estimations and offer a more realistic

distribution of risk or hazard. Regardless, the use of point estimates in this study was

appropriate for assessing risk since policymakers have essentially adopted a bright line

approach when dealing with toxicity, hazard, and risk. The use of point estimates is

easily understood by policymakers, risk managers, and the public because the risk

assessment results in bright lines between acceptable and unacceptable. In addition, there
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is currently no framework to design regulations based on probabilistic assessments. The

NRC and the SAB have both recommended the use of probabilistic assessments to

account for uncertainty and variability (National Research Council, 1994; USEPA,

1999a).

The benefit and cost comparison also used point estimates of the benefits and

costs. The benefits were estimated using a central tendency estimate for the VSL that

was based on numerous VSL studies. Valuation decisions regarding the VSL are

contentious, even among economists and many assumptions went into the hedonic wage

and contingent valuation studies used to derive the VSL. The cost assessment used high

and low end estimates of cost derived from USEPA cost estimating guidance. These

estimates have a reported accuracy of plus or minus thirty percent.

Lastly, this study did not attempt to include the impact of benefits and costs that

could not be monetized or were extremely difficult to monetize. For example, omission

of public environmental effects and public sentiment could potentially lead to an

underestimation of social benefits, although the impact that HAPs have on these social

benefits was not anticipated to be large in this study. In general, the primary concern

with the HAPs is their effects on human health. The ecological effects of the emissions

were also not considered in this study. The valuation of ecological benefits is an on-

going and emerging science and the SAB is currently debating methodologies to address

ecological valuation. The ecological effects of the HAPs were not anticipated to be large

in this study. Since none of the emitted COCs were classified as persistent or

bioaccumulative chemicals, the indirect risk that HAPs may pose through the food chain

was deemed not relevant to this study.
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Considering the numerous sources of variability and uncertainty, this study used the

best available data to provide a comprehensive and detailed analysis of the public health

risk posed by the 17 source facilities in 1990.
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exposed population. The benefit and cost assessment used a central tendency estimate for

the VSL and a high- and low-end range of cost estimates.

Uncertainty arises from lack of knowledge about factors such as adverse effects,

emission rates, and pollutant levels in the environment. Generally, risk assessments are

affected by several categories of uncertainty. One type of uncertainty is measurement

uncertainty which refers to the error that accompanies scientific measurements. This type

of uncertainty was associated with the economic models used to estimate the VSL and the

estimation of the costs of air pollution control. There are also uncertainties associated

with the use of scientific models, such as the dose-response models used to estimate

toxicity factors and the air dispersion model used to predict the ambient air

concentrations of the emitted COCs (USEPA, 2000c). Many of the uncertainties

identified with this study are the same ones that surrounded the two prior USEPA Section

812 studies.

The hazard identification step of the risk assessment made use of source facility

reported emissions data in 1990 that were available in the public records. A detailed

emissions reporting procedure was relatively new to the source facilities and the NJDEP

in the early 1990s and as such, the statements were often returned to the NJDEP lacking

data. The emissions data supplied by the source facilities were usually based on

engineering assumptions and other scientific modeling tools rather than actual monitoring

of emissions. In cases where the data was incomplete or missing, assumptions had to be

made or default assumptions needed to be used. Considering all this, the data reported by

the source facilities were still the most comprehensive and detailed data available and

therefore, were the most appropriate to use in the study.



CHAPTER 5

SUMMARY AND CONCLUSIONS

The CAA Amendments of 1990 required the USEPA to regulate the emissions of all

HAPs through technology-based standards. The mandate led to the creation of the

technology-based MACT standards. This study examined the risks, benefits, and costs of

using technology-based standards in a highly industrialized area in New Jersey. In the

first part of this study, a quantitative human health risk assessment was carried out to

evaluate the public health risk posed by 17 source facilities in 1990, the year the CAA

was last amended. The risk evaluated all emissions of HAP and non-HAP pollutants

from the source facility. Therefore, the assessment provided a picture of the risk from the

VOCs emitted from the source facility. If a source facility posed a cancer risk to the

community greater than 1 in one million, than the source facility was carried forward into

the second part of the study, a comparison of benefits and costs.

Three source facilities out of 17 were carried forward into the benefit and cost

comparison. These facilities were examined to determine the level and type of air

pollution controls that would need to be installed to meet the requirements of the MACT

standards. In all three case studies, it was predicted that the source facility would be

required to install a thermal oxidizing unit and a scrubber. The thermal oxidizing unit

would be for control of combustible VOCs. The scrubber would be for control of any

acid gases generated during the combustion process in the thermal oxidizing unit. In

order to estimate the benefits, two simplifying assumptions had to be made in this study:

First, health effects (i.e., morbidity) are the direct result of chronic

147
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inhalation of VOCs. Secondly, cancer (i.e., mortality) is the direct result of chronic

inhalation of VOCs and in addition, all cases of cancer are assumed fatal.

The benefits of the air pollution controls were estimated by calculating the annual

reduction in human health risk and subsequently deaths, which would be predicted from

the reductions in emissions of VOCs due to the controls. A VSL of $7.98 million in 2003

dollars was used in this study to assign a value to the reduction in predicted deaths. The

annualized cost to control the emissions of VOCs from the source facilities was estimated

using USEPA cost estimation fact sheets. The costs were presented as a range of dollars

spent per ton of VOC reduced.

The 1 in one million risk threshold was chosen because Congress directed the

USEPA, in the 1970 CAA, to set health-based limits at a level that provided an ample

margin of safety (AMOS) to protect public health [42 U.S.C. §7412(b)(1)(B) (1970)].

The USEPA cites an acceptable range of 1 in ten thousand to 1 in one million for

potential cancer risk to the MEI. Cancer risks less than 1 in one million are referred to as

de minimis risk (USEPA, 1989) and do not require any additional risk reduction

measures. The acceptable range for carcinogen risk was determined when the USEPA set

the NESHAP for vinyl chloride (National Research Council, 1994).

To date, the USEPA has carried out two benefit and cost analyses (i.e., Section

812 analyses) of the CAA. This study addressed some of the gaps identified in the

previous studies and presented a flexible methodology for evaluating the risks, benefits,

and costs of air pollution regulations at a community level. This study demonstrated that

a quantitative public health risk assessment and a quantitative benefit and cost

comparison of Title III (i.e., the HAPs) of the 1990 CAAA could be designed and carried
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out on a community level. The fact that this was not done in the prior two USEPA

Section 812 analyses was identified as a gap in those studies. However, it was

discovered that a large level of effort was required to design and carry out a study of this

magnitude. This finding suggests that it might not be practical to perform a similar study

on a national level. The approach demonstrated in this study suggests it is suitable for

modeling exposures from single source facilities as well as cumulative exposure from

multiple source facilities in a community. The community level, public health risk

assessment carried out in this study parallels and supports the methodology recently

developed by the USEPA in its Air Toxics Risk Assessment Reference Library — Volume 3

for conducting air toxics analyses at the facility and community levels.

The emission source parameters and the mass emission rates contained in the

1990 emission reports were limited and not very detailed. Regardless, this study used

publicly available data as inputs for air dispersion modeling. The USEPA had cited the

fact that essential data was lacking for the HAPs as the primary reason the HAPs were

not fully incorporated into either of the prior USEPA Section 812 analyses. In the future,

researchers will have an easier time performing similar risk assessments due to the

improved quality of the information submitted being submitted currently and the ease of

which the information can be accessed electronically.

The publicly available emissions statements contained information on the HAPs

as well as non-HAPs. This study considered the human health effect of both HAPs and

non-HAPs and therefore, provided a more complete representation of the health risks

posed by the source facilities. Interestingly, the study concluded that the risk drivers for

the community were predominantly HAPs. In fact, the only non-HAP pollutant that was
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identified as a risk driver in this study was tetrahydrofuran (THF). This suggests that a

human health risk assessment that only considers HAP emissions would be a good

predictor of risk to the community yet simpler to carry out. If the risk assessment

indicated the potential for hot spots than a more detailed and comprehensive risk

assessment could be performed on the source facility. Decreasing the number of

chemicals included in the risk assessment would decrease its size and allow for the

incorporation of a greater number of industrial source categories and/or a greater number

of source facilities into the assessment. This approach would help address the earlier

observation that the magnitude of this study suggests that it may not be practical to

perform a similar study on a national level. If a risk assessment considering just the

HAPs indicates hot spots in the community than a more complete assessment of the

aggregate risk faced by a community could be undertaken.

This study suggests that the spatial impact of HAP emissions from the 17 source

facilities was limited to the receptors in close proximity to the source facilities. In

addition, no cumulative or additive impacts were predicted even when source facilities

were located in close proximity to each other. The latter supports the finding that

receptors in close proximity to a source facility are the most affected. This suggests that

receptors in close proximity to multiple industrial facilities may be a priority for future

studies.

The MIR represents the point of highest estimated LICR or HI to a receptor in a

community. The health risk in 1990, from non-carcinogenic air pollutants, emanating

from all 17 source facilities, was within acceptable levels at the MIR. The baseline

health risk in 1990, from carcinogenic air pollutants, emanating from all 17 source
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facilities, was within the USEPA acceptable risk range of 1 in ten thousand to 1 in one

million excess risk at the MIR. No source facility presented a risk to the community

greater than 1 in one hundred thousand at the MIR and only three source facilities posed a

risk greater than 1 in one million at the MIR. In all cases, the MIR was located in close

proximity to the source facility. These findings suggest that the technology-based air

pollution control standards (i.e., MACT) required under Title III of the 1990 CAAA

result in relatively small changes in an individuals' morbidity and mortality risks for the

source facility types and the geographic region evaluated in this study.

The predicted net benefits for two of the source facilities, that posed a risk

between 1 in one hundred thousand and 1 in one million to the community, were both

negative. The net benefits for the third source facility could not be predicted due to a

lack of information. The calculated net benefits for the one source facility ranged from

negative $16,000 to negative $10.1 million and the second source facility ranged from

negative $1 million to negative $15.5 million. The benefit and cost comparison

suggested that the incremental cost to install and operate and maintain the MACT

controls exceeded the benefits of the controls for the source facility types and the

geographic region evaluated in this study.

The only health benefits considered in this study were benefits derived from

reductions in direct inhalation of air pollutants. However, VOCs in the atmosphere can

react with nitrogen oxides, oxygen, and sunlight to produce photochemical smog. Ozone,

along with nitric acid and partially oxidized VOCs, are the major constituents of

photochemical smog and are referred to as secondary pollutants (Baird, 1999). No

attempt was made to estimate any health benefits derived from a reduction in the
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formation of secondary pollutants, such as ozone. The assessment of ozone formation

would require a detailed analysis of the VOCs emitted to determine their relative

reactivity factor, additional modeling specifically designed to treat the formation, fate,

and transport of ozone in the atmosphere, and a dose-response assessment of the health

effects of ozone. Exposure to ozone has been shown to produce transient irritation of the

respiratory system (Baird, 1999). The results of this study suggested that the spatial

impact of the VOC emissions occurred in close proximity to the source facilities

therefore, any impact to the community from the formation of secondary pollutants was

assumed not to be significant. Nonetheless, a quantitative assessment of how reductions

in VOC emissions affect secondary pollutants could be the subject of future work in this

area. If an improvement in health effects were predicted, because of the decrease in

ozone formation, the benefits would need to be included in the calculation of the overall

health benefits and the benefit-cost comparison would need to be reevaluated.

This study focused on the human health benefits, in terms of reduced morbidity

and mortality, due to direct inhalation of air pollutants. The study did not attempt to

include the impact of benefits and costs that could not be monetized or were extremely

difficult to monetize. However, one could envision several potential non-market benefits.

For example, the study did not consider any welfare effects attributable to a reduction in

VOCs. As mentioned earlier, one of the components of photochemical smog is nitric

acid. Sulfuric acid and nitric acid are the two predominant acids in acid rain (Baird,

1999). Therefore, one could envision that a reduction in VOC emissions could

potentially lead to benefits for biological organisms, the environment, and inanimate

objects such as buildings. In addition, no benefits were assigned to the positive public
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sentiment that usually accompanies policies that reduce pollution. The omission of

benefits derived from reductions in secondary pollutants was not anticipated to be large

in this study since in general, the primary concern with the HAPs is their effects on

human health.

Another potential benefit, not assessed in this study, is the reduction in emissions

seen as an indirect result of the pending implementation of the 1990 CAAA. As shown

in Table 3.1, the annual quantity of HAPs emitted by all industries of SIC code 28 in

New Jersey decreased from 8.9 million pounds in 1988 to 1.6 million pounds in 2001.

One potential reason for the reductions was the increased levels of air pollution control

installed since 1988. One could envision that a potential source facility may have

undertaken several initiatives to decrease emissions in order to remain below the

emissions threshold for a major source and therefore, avoid having to install additional air

pollution controls. For example, source facilities may have reduced HAPs by applying

cleaner chemistry, substituting for HAPs in the manufacturing process, applying better

operation and maintenance procedures, and/or reducing output all in an effort to decrease

emissions.

All of the un-captured benefits discussed above have the potential to influence the

benefit and cost comparison. However, the goal of this study was not to consider all of

the benefits and costs of the MACT regulations but rather to focus on the major risks and

benefits to the community and the major costs to industry of the regulation. It was

interesting to discover that none of the baseline risks in 1990 were unacceptable (i.e.,

greater than 1 in ten thousand) and that only three of the source facilities posed a risk

greater than the de minimus risk level of 1 in one million. The results indicate that in this
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study, application of the MACT standards at the source facilities is not expected to show

a large reduction in risk for the community. Caution should be used in extrapolating the

results of this study to other source facilities, in other industrial source classifications,

located in other communities throughout the nation. A better option would be to use the

methodology presented in this study to assess how well a regulation is working in other

communities throughout the nation.

The results of this study indicate that, the provisions set forth in Title III of the

1990 CAAA, may not produce positive net benefits in a community. However, several

benefits were not captured in this study and capturing these benefits, in future studies

may change the outcome of the benefit and cost comparison. There are scientific,

economic, social, and regulatory reasons for desiring health effective and cost effective

air pollution regulations. Therefore, future policymaking decisions on air pollution

regulations should consider the approach used in this study, or a similar approach, to

assess the public health benefits to the community gained because of the regulation as

well as the costs associated with implementing the regulation. Developing a regulatory

framework that accounts for risks, benefits and costs at a community level would allow

for increased economic efficiency. For example, a regulation may call for universal and

uniform controls in all cases, except where an assessment of risk could demonstrate an

alternate control strategy. This framework could potentially allow resources to be

conserved. These saved resources could then be reallocated to other uses more beneficial

to public health.
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Future Work

In order to address all the gaps identified in the prior two Section 812 analyses of the

CAA the following work is recommended:

■ The risk characterization in this study was a deterministic and simplistic estimate
of risk and hazard. In reality, a probabilistic assessment that accounts for
uncertainty and variability would produce a distribution of risk or hazard that
would be a more realistic representation.

■ Expand the methodology used in this study to include a greater number of
facilities, of a particular source type, and over a wider geographic area.

■ Expand the methodology used in this study to capture a greater number of
benefits in the benefit and cost assessment.

These studies will facilitate the development of a regulatory framework that will allow

for designing regulations that consider risks, benefits, and costs at a community level.



APPENDIX A

THE LIST OF HAZARDOUS AIR POLLUTANTS

The U.S. Congress included a list of 189 HAPs in the 1990 Amendments to the Clean Air

Act. The complete list of the HAPs can be found at 42 U.S.C. §7401 et seg. (1990).

Table A.1 lists the HAPs.
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Table A.1 List of Hazardous Air Pollutants

CAS No. Chemical Name CAS No. Chemical Name
75070 Acetaldehyde 111422 Diethanolamine
60355 Acetamide 121697 N,N-Diethyl aniline & N,N-Dimethyl aniline
75058 Acetonitrile 64675 Diethyl sulfate
98862 Acetophenone 119904 3,3-Dimethoxybenzidine
53963 2-Acetylaminofluorene 60117 Dimethyl aminoazobenzene
107028 Acrolein 119937 3,3'-Dimethyl benzidine
79061 Acrylamide 79447 Dimethyl carbamoyl chloride
79107 Acrylic acid 68122 Dimethyl formamide
107131 Acrylonitrile 57147 1,1-Dimethyl hydrazine
107051 Allyl chloride 131113 Dimethyl phthalate
92671 4-Aminobiphenyl 77781 Dimethyl sulfate
62533 Aniline 534521 4,6-Dinitro-o-cresol, and salts
90040 o-Anisidine 51285 2,4-Dinitrophenol
1332214 Asbestos 121142 2,4-Dinitrotoluene
71432 Benzene 123911 1,4-Dioxane (1,4-Diethyleneoxide)
92875 Benzidine 122667 1,2-Diphenylhydrazine
98077 Benzotrichloride 106898 Epichlorohydrin (l-Chloro-2,3-epoxypropane)
100447 Benzyl chloride 106887 1,2-Epoxybutane
92524 Biphenyl 140885 Ethyl acrylate
117817 Bis(2-ethylhexyl)phthalate (DEHP) 100414 Ethyl benzene
542881 Bis(chloromethyl)ether 51796 Ethyl carbamate (Urethane)
75252 Bromoform 75003 Ethyl chloride (Chloroethane)
106990 1,3-Butadiene 106934 Ethylene dibromide (Dibromoethane)
156627 Calcium cyanamide 107062 Ethylene dichloride (1,2-Dichloroethane)
133062 Captan 107211 Ethylene glycol
63252 Carbaryl 151564 Ethylene imine (Aziridine)
75150 Carbon disulfide 75218 Ethylene oxide
56235 Carbon tetrachloride 96457 Ethylene thiourea
463581 Carbonyl sulfide 75343 Ethylidene dichloride (1,1-Dichloroethane)
120809 Catechol 50000 Formaldehyde
133904 Chloramben 76448 Heptachlor
57749 Chlordane 118741 Hexachlorobenzene
7782505 Chlorine 87683 Hexachlorobutadiene
79118 Chloroacetic acid 77474 Hexachlorocyclopentadiene
532274 2-Chloroacetophenone 67721 Hexachloroethane
108907 Chlorobenzene 822060 Hexamethylene-1,6-diisocyanate
510156 Chlorobenzilate 680319 Hexamethylphosphoramide
67663 Chloroform 110543 Hexane
107302 Chloromethyl methyl ether 302012 Hydrazine
126998 Chloroprene 7647010 Hydrochloric acid
1319773 Cresols/Cresylic acid (isomers and mixture) 7664393 Hydrogen fluoride (Hydrofluoric acid)
95487 o-Cresol 123319 Hydroquinone
108394 m-Cresol 78591 Isophorone
106445 p-Cresol 58899 Lindane (all isomers)
98828 Cumene 108316 Maleic anhydride
94757 2,4-D, salts and esters 67561 Methanol
3547044 DDE 72435 Methoxychlor
334883 Diazomethane 74839 Methyl bromide (Bromomethane)
132649 Dibenzofurans 74873 Methyl chloride (Chloromethane)
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