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 February 28, 2019 
 

 
E-MAIL 

Mr. James Beach, P.E. 

Environmental Engineer Manager 

Air Quality Program 

Pennsylvania Department of Environmental Protection 

2 East Main Street 

Norristown, PA  19401 

 
Subject: Air Dispersion Model and Risk Assessment 

  Elcon Recycling Services, Falls Township 

  IES Project No. EV181065.03 

 
Dear Mr. Beach: 

 
On behalf of Elcon Recycling Services, LLC (Elcon), IES Engineers (IES) is pleased to provide a copy 

of the Air Dispersion Modeling and Risk Assessment Report for the proposed facility in Falls 

Township, Pennsylvania. As was done with previous submittals, a copy of this document will be 

provided to the designated waste repository at the Burlington County Library in Westampton, New 

Jersey. 

 

The inhalation risk assessment shows conformance of Elcon’s proposed operations with the following 

requirements: 

 

• Federal National Ambient Air Quality Standards 

• Department requirements for acute inhalation risk assessments 

• Department requirements for chronic non-cancer and cancer inhalation risk assessments. 

 

If you have any questions, please feel free to contact me or Dr. Rengarajan Ramesh, Elcon’s United 

States-based representative, at (267) 243-3144. 
 

        Sincerely, 

 

        Marjorie J. Fitzpatrick  /e/ 

        Marjorie J. Fitzpatrick, QEP 

        Principal Project Manager 
 

Attachment 

cc: C. Evans, PADEP (w/5 copies), (FedEx No.:8144 0788 6799) 

Z. Elgat, Elcon 

 R. Ramesh, Elcon 

 D. Weeks, RME Safety & Environmental 

 A. Soni, IES (w/o enclosure) 
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1.0 INTRODUCTION 

 

Elcon Recycling Services, LLC (Elcon) is proposing to construct a commercial facility for 

treatment of hazardous and residual liquid waste streams to be located at 100 Dean Sievers Place 

within the Keystone Industrial Port Complex (KIPC) in Falls Township, Bucks County, 

Pennsylvania. 

 

Elcon voluntarily conducted this air dispersion modeling and inhalation risk assessment to estimate 

the impacts of Elcon’s proposed facility on the area surrounding it. This report provides the results 

of the assessment, including discussions on the modeling and risk assessment methodologies, 

model input parameters, results of the risk assessment, and conclusions. Elcon retained IES 

Engineers, Inc. (IES) of Blue Bell, Pennsylvania, to perform the analyses with assistance from Mr. 

David Weeks of RME Safety & Environmental, LLC, Dallas, Texas. This assessment includes an 

evaluation of the impacts from Elcon’s proposed operations on the following: 

 

• Conformance with the National Ambient Air Quality Standards (NAAQSs) 

• Impacts of emissions on short-term (i.e., acute) levels of possible emissions  

• Impacts of emissions on long-term (i.e., chronic and carcinogenic) levels of possible 

emissions 

 

Elcon is an Israeli-based company that has developed a patented technology for recycling 

industrial waste streams with energy recovery. The technology extracts organic materials in the 

form of organic vapors from liquid wastes. The organic air emissions from the process are 

controlled using thermal oxidizer air pollution control device operated at high temperatures so that 

the organic emissions are converted into heat energy. 

 

The facility is proposing to use various chemical and physical treatment technologies to remove 

hazardous constituents from liquid waste streams. The waste streams will be generated by a variety 

of different off-site operations, such as pharmaceutical manufacturing operations, petroleum 

refineries, semi-conductors, and petrochemicals. Major operational steps in the proposed operation 

will consist of acid/base neutralization; coagulation; dissolved metals precipitation and separation; 

suspended solids separation; sludge filtration; dewatering, drying, and thermal treatment; steam 

stripping; distillation; crystallization; and salt drying. A thermal oxidizer and scrubber will be used 

to control air emissions from the process operations. Baghouses or scrubbers will be used to control 

handling of dry materials. Selective non-catalytic reduction (SNCR) air pollution control 

technology will be used to reduce oxides of nitrogen. There will be no process wastewater 

discharge from the process.  

 

The storage and treatment of hazardous waste from off-site sources are subject to RCRA Part B 

permitting in accordance with 40 CFR 270.1(c) and 25 PA Code Part 270a.1(a). Treatment of 

residual waste streams requires a permit under 25 PA Code Part 287.101. An air Quality Plan 

Approval is required under 25 PA Code Part 127.11.  
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2.0 AIR DISPERSION MODELING METHODOLOGY 

 

This section presents the methodology and model inputs for the air dispersion modeling analysis. 

This methodology was discussed in detail with the Pennsylvania Department of Environmental 

Protection (Department) during a meeting on July 18, 2018. The Department’s comments from 

this meeting have been incorporated into this analysis. Additionally, the Department provided 

meteorological data for use with the analysis and background data for use with the National 

Ambient Air Quality Standards (NAAQSs) impact evaluation. 

 

2.1 OVERVIEW 

 

The air dispersion modeling was conducted on the exhaust of the Main Stack (S01). This stack 

exhausts process emissions from the facility. 

 

The following software packages were used for this analysis: 
 

­ Land Cover Data Preprocessor (AERSURFACE) 

­ Wind Data Preprocessor (AERMINUTE) 

­ Meteorological Data Preprocessor (AERMET) 

­ Terrain Data Preprocessor (AERMAP) 

­ Building Profile Input Program (BPIP) 

­ AERMIC Dispersion Model (AERMOD) 

 

The modeling was conducted in accordance with the following references: 
 

­ Title 40 of the Code of Federal Regulations, Part 51, Appendix W: Guideline on Air 

Quality Models, January 17, 2017 

­ U.S. EPA’s New Source Review Workshop Manual, October 1990 

­ D. Bruce Turner Workbook of Atmospheric Dispersion Estimates, 1970 

­ U.S. EPA’s User’s Guide for the AMS/EPA Regulatory Model (AERMOD), April 2018 

­ U.S. EPA’s User’s Guide to the Building Profile Input Program, April 2004 

 

Table 1, following the text of this report, presents a summary of the stack input parameters. 

Modeling was conducted at the unity (1 lb/hr) emission rate and scaled for emissions for each 

pollutant. 
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2.2 AERMOD 
 

The American Meteorological Society (AMS) and the U.S. Environmental Protection Agency 

(EPA) jointly formed the AMS/EPA Regulatory Model Improvement Committee (AERMIC) to 

develop an accurate air quality model. The AERMIC Dispersion Model (AERMOD) was 

developed. The AERMOD View (Version 9.6.5) is accepted for regulatory analyses and is the 

recommended model for determining ground-level ambient air concentrations in all types of 

terrain. 
 

Under stable conditions, AERMOD uses a steady-state, Gaussian plume equation to calculate 

ambient concentrations from stacks. In unstable conditions, AERMOD uses a non-Gaussian 

probability density function to calculate ambient concentrations. Input variables to the model 

include: emission rates, stack heights, meteorological data, receptor locations, terrain elevations, 

and stack gas characteristics. The model can also be used to evaluate the effects of aerodynamic 

wakes and eddies that are formed by buildings and other structures on plume dispersion (PRIME 

model). 
 

AERMOD is classified by the U.S. EPA as a preferred/recommended air quality model for refined 

analyses. Based on the model’s incorporation of algorithms to address complex terrain, multiple 

buildings, and U.S. EPA’s “approval” of this model, AERMOD is an appropriate model for this 

application. The Department concurred with this conclusion during the meeting on July 18, 2018. 
 

2.3 BPIP 
 

Plume dispersion can be affected by the size and configuration of nearby buildings. A relatively 

low ratio of stack height to building height will “entrap” a plume, creating an area of higher 

impacts. The building cavity region, which is the area closest to the building with the most local 

disturbance to plume transport, has the potential for creating a high, localized impact. The building 

wake region, which is the entire region of the area disturbed by the obstacle (i.e., the building), 

can also have elevated impacts. 
 

U.S. EPA’s Building Profile Input Program (BPIP) was used. The input parameters are provided 

in Table 2, following the text of this report. The site plan provided in Appendix A shows these 

buildings and tanks (tanks are not labeled in the figure). The building dimensions were digitized 

to evaluate the building downwash effect in the AERMOD model. 

 

2.4 AERMET 
 

AERMET is a general purpose meteorological preprocessor for organizing available 

meteorological data into a format suitable for use by the AERMOD air quality dispersion model. 

There are three stages to processing the data. The first stage extracts the meteorological data from 

archive data files and processes the data through various quality assessment checks. The second 

stage merges all data available for 24-hour periods (National Weather Service (NWS) and site-

specific data) and stores these data together in a single file. The third stage reads the merged 

meteorological data and estimates the necessary boundary layer parameters for use by AERMOD. 
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Two files are written for AERMOD: a file of hourly boundary layer parameter estimates and a file 

of multiple-level observations of wind speed and direction, temperature, and standard deviation of 

the fluctuating components of the wind. 

 

During the third stage of meteorological data processing, site-specific parameters (albedo, Bowen 

ratio, and surface roughness) that characterize the underlying surface are used to calculate 

boundary-level scaling parameters and reference-height winds and temperatures for the generation 

of the surface file and a wind, temperature, and standard deviation of fluctuating wind components 

for the profile file. 

 

The meteorological dataset used in the Elcon dispersion modeling analysis were provided by the 

Department for 2013 through 2017. The surface data came from the Trenton Airport (KTTN) 

dataset pre-processed with the current versions of AERMINUTE and AERMET. The Upper air 

data came from the Washington Dulles (KAID). 

 

2.5 MODEL INPUT 

 

Discrete receptors were set at the fence-line with 25 m spacing, and Cartesian grid receptors were 

set from the fence-line to 1 km (50 m spacing), and 1 km to 6 km (200 m spacing). Receptors 

within the fenced area of Elcon’s property are excluded from this analysis. Flagpole receptor 

option is not used. Additional discrete receptors were added as follows: 
 

• The closest residence 

• The closest area zoned as residential 

• Around the receptors where the maximum concentrations occurred to verify that the 

maximum concentration was detected 

 

Terrain elevations are imported from USGS NED dataset for the area at a resolution of 1/3 arc 

second. Additionally, the elevations of the permitted peak heights of the three landfills located 

near the facility were entered. This data, obtained from the from the Department, is: GROWS 

Landfill – 310 feet (closed), GROWS North Landfill – 190 feet; and Tullytown Resource Recovery 

Facility (TRRF) – 256 feet. The terrain elevation data of the GROWS North and TRRF area were 

raised by 7 m and 4 m, respectively, to reach their peak heights. 

 

A summary of AERMOD model input parameters is presented in Table 3, following the text of 

this report. 
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3.0 COMPOUNDS INCLUDED IN ASSESSMENT, AMBIENT VALUES, AND 

EMISSION ESTIMATES 

 

Possible releases from the Main Stack include emissions from the treatment and storage operations 

that remain following treatment by the air pollution control system (i.e., Compounds of Potential 

Concern (COPCs)) and products of incomplete complete combustion (PICs) resulting from the 

treatment of the air emission vapors by the thermal oxidizer. COPCs include the various 

compounds potentially emitted from the facility, such as criteria pollutants (particulate matter, 

lead, carbon monoxide, oxides of nitrogen, and sulfur dioxide), speciated metals, speciated organic 

compounds, and acid gases. 

 

This section discusses how the list of compounds was compiled for the risk assessment, how the 

acceptable ambient standards were determined, and how the emissions estimates were completed. 

 

3.1 COMPOUNDS CONSIDERED FOR ASSESSMENT 

 

Table 4, following the text of this report, provides a list of compounds that were considered for 

the inhalation risk assessment. This table was compiled based on the following approach: 

 

1. This table was generated based on approach in EPA’s Human Health Risk Assessment 

Protocol for Hazardous Waste Combustion Facilities, EPA530-R-05-006, September 2005 

(HHRAP), Chapter 2 and Appendix A. 

 

2. Included on the table is a list are compounds potentially contained in waste streams that 

Elcon is seeking to process along with PICs. 

 

3. Elcon followed the procedure in HHRAP for including compounds on the list: 

 

a. Step 1: A compound was included if there was data for it provided in a test report 

from a similar facility. In this case, the test data from Elcon’s facility in Israel was 

used. The operation in Israel will be similar to the proposed operation in 

Pennsylvania. 

 

b. Step 2: A compound was included if it may be present in the waste stream. 

Compounds were added based on the composition of the typical waste stream at the 

Israeli operations. The types of waste streams proposed for the Pennsylvania location 

will be similar to those processed in Israel. Some compound specific notes are: 
 

i. Chromium – Based on its operations, hexavalent chromium is not expected 

to be present in the exhaust. Any hexavalent chromium (Cr+6) received in 

waste streams will be reduced in the pre-treatment process by using 

reducing agents, such as ferrous chloride or ferrous sulfides, which are di-
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valent and will reduce the Cr+6. The ferrous chloride will be oxidized to 

ferric chloride, which is Elcon’s primary coagulation agent. So, Cr+6 

reduces to Cr+3. Elcon does not expect for Cr+6 to be present in the stack 

emissions from the system because the reduced Cr+3 takes the form of 

chromium chloride from the pretreatment process. However, Elcon 

included an estimate for Cr+6 in the assessment to be thorough. The 

estimate is based on the emission rate of tested total chromium emissions. 

 

ii. Phthalates – Elcon is not proposing to process waste containing phthalates, 

so these compounds are not required to be included in the risk assessment 

per Section 2.3.8 of the HHRAP. However, diethyl phthalate was included 

on the list of compounds to be thorough. 

 

iii. Nitroaromatics – Nitroaromatics are not contained in the typical waste 

streams that Elcon proposes to process. Some of the waste codes that Elcon 

is proposing to accept may contain nitroaromatics, although the blended 

waste stream for processing will contain very low concentrations of 

nitroaromatics. For this assessment, Elcon has included several 

representative nitroaromatic compounds. 

 

iv. Polychlorinated bi-phenyls (PCBs) – Elcon is not accepting PCB-

contaminated waste streams (i.e., waste streams containing Aroclors). Elcon 

will accept chlorinated waste streams, but it will be blended with non-

chlorinated waste streams, so there will not be a high concentration of 

chlorinated waste processed. HHRAP Chapter 2, section 2.3.9 discusses the 

formation of PCB PICs and postulates that PCB PICs can be formed in the 

same manner as PCDD/PCDF PICs. The Israel test data reported positive 

detections for 2,3,4,7,8-pentachlorodibenzofuran (TEF = 0.5) and 

1,2,3,4,7,8-hexachlorodibenzofuran (TEF = 0.1). Therefore, because PCB 

PICs may be formed in the same manner as PCDD/PCDF PICs, and because 

PCDFs were detected in the Israel stack test data, PCBs as TCDD-

equivalents will be evaluated in the risk assessment in accordance with the 

HHRAP. See Appendix B for the calculations. 

 

c. Step 3: A compound was added if it may reasonably be presumed to be a PIC as 

described in the HHRAP text or HHRAP Table A1.6-4. Table A1.6-4 was chosen as 

the baseline PIC table in addition to the HHRAP text because this table provides a 

list of PICs based on the most robust data set as described in Appendix A of the 

HHRAP. 

 

d. Step 4: A compound was added at the specific request of PADEP in the scoping 

meeting of July 18, 2018, regardless of its actual potential to be a PIC or its presence 
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in a waste stream. The Department has also suggested additional compounds in an e-

mail dated February 6, 2019. 

e. Step 5: A compound developed for the list will be subsequently deleted in the risk 

assessment if there is no available toxicity data that can be used for the risk 

assessment. 

4. The following five NAAQS compounds were included in the assessment: (1) carbon 

monoxide (CO), (2) lead, (3) nitrogen dioxide (NO2), (4) particulate matter (PM10, PM2.5), 

and (5) sulfur dioxide (SO2). 

 

3.2 DETERMINATION OF ACCEPTABLE AMBIENT LEVELS 

 

To determine potential impacts, the results of the air dispersion model are compared against a 

compound-specific ambient value for short- and long-term exposures. 

 

Compounds regulated under the NAAQSs (CO, lead, NO2, particulate matter, and SO2) were 

compared against the NAAQSs established by the EPA. These standards apply in all areas of the 

United States and are designed to protect human health and welfare. The standards are developed 

based on scientific studies, are heavily peer reviewed, and are open to public comment during 

development. 

 

For acute (1-hour) exposures, the priority tree approach to develop the dose-response values, as 

required by the Department, was used as shown below. 

 

1) STEL/40, where STEL is the 15-minute short-term exposure limit published by the 

American Conference of Governmental Industrial Hygienists  

2) If no STEL data is available for a given compound, use Ceiling/10 where the Ceiling 

is the maximum instantaneous allowable concentration established by the 

Occupational Health & Safety Administration (OSHA) 

3) If no Ceiling data is available, use TWA x 3/20, where TWA is time-weighted average 

4) If no TWA data is available, use IDLH/20, where IDLH is the Immediately Dangerous 

to Life and Health concentration published by the National Institute for Occupational 

Safety and Health 

5) If no IDLH data is available, use LC50/100, where LC50 is the lethal concentration, 

lethal concentration from animal testing whereby 50 percent of the test subjects 

expired at the tested concentration. 

 

Also, as required by the Department, the following priority tree was used if different information 

sources report different limits: 

 

1) American Conference of Governmental Industrial Hygienists (ACGIH). Specifically, 

IES will use ACGIH’s publication entitled 2018 TLVs® and BEIs® ‒ Threshold Limit 

Values for Chemical Substances and Physical Agents & Biological Exposure Indices. 
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2) Occupational Safety and Health Administration (OSHA) data. Specifically, IES will 

use 29 CFR §1910.1000. 

 

3) National Institute for Occupational Safety and Health (NIOSH) data. Specifically, we 

will use the web version of the NIOSH Pocket Guide to Chemical Hazards found at 

www.cdc.gov/niosh/npg/npg.html. 
 

An Acute Hazard Index of 1 was used for this risk evaluation.  A Hazard Index is the sum of the 

individual Hazard Quotients calculated for all the chemicals evaluated.  A Hazard Quotient is 

calculated as modeled air concentration divided by the toxicity reference value. 

 

The chronic (non-cancer and cancer) risks were determined using the chronic inhalation unit risk 

factors shown on Table 1 on the link below from EPA’s website: 

 

https://www.epa.gov/fera/dose-response-assessment-assessing-health-risks-associated-

exposure-hazardous-air-pollutants 

 

The cancer risk is calculated as the modeled air concentration multiplied by the unit risk factor. 

 

A Hazard Index of 0.25 was used for the evaluation of non-cancer risk, and an excess cancer risk 

of 1E-5 was used for the excess cancer risk evaluation. 

 

3.3 COMPOUNDS INCLUDED IN ASSESSMENT 
 

The toxicity reference values described in Section 3.2 are summarized in Tables 5 and 6. Table 5 

provides the toxicity reference values for acute risks and Table 6 provides this information for 

chronic non-cancer and cancer inhalation risks. (These tables follow the text of this report.) 

Compounds developed for the potential list of compounds listed on Table 4 were subsequently 

deleted from inclusion in the risk assessment if there were no available toxicity data in the 

identified data sources to be used for the risk assessment. 

 

3.4 EMISSION ESTIMATES 
 

Emissions for the inhalation risk assessment were estimated several sources.  
 

Compounds with Test Data from a Similar Facility – Where available, information was used from 

emission testing at the facility in Israel.  The test results were adjusted to account for the difference 

in production rates between the Israeli facility and the Falls Township facility.  Additionally, a 

safety factor of 30 percent was added to account for fluctuations in the waste stream.    Non-detect 

testing values were reduced to half of the detection limit if all test runs reported results that were 

below the detection limit.  The 30% safety factor was applied to all emission estimates regardless 

of the source of the emission data.  Thus, the emission estimates are conservative. 

http://www.cdc.gov/niosh/npg/npg.html
https://linkprotect.cudasvc.com/url?a=https%3a%2f%2fna01.safelinks.protection.outlook.com%2f%3furl%3dhttps%253A%252F%252Fwww.epa.gov%252Ffera%252Fdose-response-assessment-assessing-health-risks-associated-exposure-hazardous-air-pollutants%26data%3d02%257C01%257Ccraevans%2540pa.gov%257C737c14e03e5c46b32ce108d666b47e48%257C418e284101284dd59b6c47fc5a9a1bde%257C1%257C1%257C636809323155905776%26sdata%3dAWGDhsQ677y3xJJGP9rohAzJ8QDKrLvqPg6%252FGS95Z%252Bg%253D%26reserved%3d0&c=E,1,jiUgN9i5rJ6wpMGIqM8kZkZppM4lXyZ3moMUTdMAa1qY3P1vhAmdcY_gxQVJWWakKwUXOiGXOzkLgku80thP2Ub5Dfe4YFNetJRcnCN-Ng,,&typo=1
https://linkprotect.cudasvc.com/url?a=https%3a%2f%2fna01.safelinks.protection.outlook.com%2f%3furl%3dhttps%253A%252F%252Fwww.epa.gov%252Ffera%252Fdose-response-assessment-assessing-health-risks-associated-exposure-hazardous-air-pollutants%26data%3d02%257C01%257Ccraevans%2540pa.gov%257C737c14e03e5c46b32ce108d666b47e48%257C418e284101284dd59b6c47fc5a9a1bde%257C1%257C1%257C636809323155905776%26sdata%3dAWGDhsQ677y3xJJGP9rohAzJ8QDKrLvqPg6%252FGS95Z%252Bg%253D%26reserved%3d0&c=E,1,jiUgN9i5rJ6wpMGIqM8kZkZppM4lXyZ3moMUTdMAa1qY3P1vhAmdcY_gxQVJWWakKwUXOiGXOzkLgku80thP2Ub5Dfe4YFNetJRcnCN-Ng,,&typo=1
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Organic compounds (non-PICs) – These chemicals may be present in the waste stream.  Emissions 

were based on the maximum operating rate for the facility and a typical amount of the organic 

constituent in the blended waste stream and a destruction efficiency of the vapors of 99.9 percent. 

In cases where the organic constituent may be present in an incoming waste stream but is a 

constituent that is not commonly accepted, the mass amount of the constituent in the total waste 

stream treated was estimated. See Table 7, following the text of this report, for the emission 

estimates of organic compounds (non-PICs). 

 

Metals – Test data is available for many of the metals from the Israeli facility. The actual test data 

was used, adjusted for production differences. Where data is not available for a metal, the amount 

was estimated based on test data from other metals. See Table 8, following the text of this report, 

for the emission estimates for metals. 

 

Other inorganic compounds – Test data is available for some of the other inorganic compounds 

from the Israeli facility. The actual test data was used, adjusted for production differences. Where 

data are not available for a compound, the amount was estimated. See Table 8, following the text 

of this report, for the emission estimates of other inorganic compounds. 

 

PICs – Test data is available for some of the PICs from the Israeli facility, such as dioxins/furans 

and polynuclear aromatic hydrocarbons.  Where available, the actual test data was used after 

adjustment for production differences.  In some cases, there is no available test data, so the amounts 

were estimated.  Emissions for polychlorinated biphenyls (PCBs) were estimated using the 

approach presented in Appendix B following the approach outlined in HHRAP.  Essentially, the 

emission rate of coplanar PCBs was estimated based on the test data for PCDFs because PCB PICs 

are thought to form in the same manner as polychlorinated dibenzodioxins and polychlorinated 

dibenzofurans (PCDD/PCDF) PICs.  The 2,3,7,8-tetrachlorodibenzodioxin (TCDD) equivalent 

emission rate was estimated and added to the emission estimates for 2,3,7,8 TCDD Equivalents 

based on the test data.  See Table 9, following the text of this report, for emission estimates of 

PICs. 

 

NAAQS Pollutants – Emission estimates are provided in the Plan Approval application submitted 

to the Department as part of this project. See Table 10, following the text of this report, for a 

summary of the NAAQS emissions. 

 

The emission estimates are provided only for the purposes of this risk assessment.  Elcon is not 

seeking individual limits on the compounds included in this risk assessment, with the exception of 

the criteria pollutants that are part of the NAAQS assessment.  Elcon presumes that testing will be 

conducted following start-up to verify the emission estimates provided with this assessment. 

  



 

L:\Projects\Elcon\1065\EV181065.03\1803-01.docx 10 

 

4.0 RESULTS 

 

This section presents the results of the air dispersion modeling and the inhalation risk assessment. 

 

4.1 AIR DISPERSION MODELING RESULTS 

 

A unitized emission rate of 1 lb/hr was used in the air dispersion model so that modeled air 

concentrations could be scaled based on the estimated emission rates.  The maximum 1-hour 

concentration occurred approximately 2,500 meters to the south of the Main Stack on the top of 

GROWS Landfill.  Table 11, following the text of this report, provides additional information on 

the maximum ambient concentration at the modeled emission rate of 1 lb/hr for the various 

averaging periods in the assessment.  The maximum 1-hour average concentration occurring 

outside of Elcon’s fence line was used in the acute risk assessment.  The maximum 5-year average 

concentration at the nearest residence or area zoned for residential use was used in the chronic risk 

assessment. For the NAAQS assessments, the maximum ambient value, is the highest 

concentration, determined per the NAAQS statistical requirements, occurring outside of Elcon’s 

fence line.   

 

The date, time, and wind speed when the maximum short-term average concentrations occurred in 

the 5-year met data set is shown below.  (This summary was requested by the Department.)   

 

 

 

 

 

 

 

The full model input and output files are provided electronically in Appendix C on a flash drive. 

 

4.2 INHALATION RISK ASSESSMENT RESULTS 

 

The results of the inhalation risk assessment are summarized on the following tables, which are 

presented after the text in this report: 

 

• NAAQS – Table 12 

• Acute – Table 13 

• Chronic – Table 14 

 

The acute risks are driven significantly by hexavalent chromium (HQ = 0.45) with some minor 

contributions from other compounds.  As stated in Section 3.1, hexavalent chromium emissions 

are not expected to occur due to the treatment processes (i.e., ferric chloride reduction) used at the 

Averaging Period Peak Date, Hour Wind Speed (m/s) 

1-hour 9/14/2017, 24 0.75 

3-hour 3/10/2015, 6 1.25 

8-hour 3/22/2017, 16 8.76 

24-hour 1/27/2017, 24 3.88 
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facility.  However, a conservative emission estimate for hexavalent chromium was provided in the 

interest of being conservative with the risk assessment. 

 

The chronic non-cancer risks are driven by chlorine gas (HQ = 0.005) with some minor 

contributions from other compounds.  The emission rate for chlorine gas was estimated based on 

the maximum requested permit limit for hydrogen chloride, for which there was testing data 

available from a similar facility.   It is not expected that chlorine gas emissions will be very 

significant, if any at all, because the process uses a wet scrubber and a wet scrubber will convert 

almost all free chlorine in the process emissions to hydrogen chloride. 

 

The chronic cancer risks are driven significantly by 7,12-dimethylbenz(a)anthracene (CR = 2E-6).    

This compound was evaluated because it may be present in waste treated at the facility.  However, 

it is highly unlikely that the facility will treat waste containing this compound every day over a 

30-year period, which is what would have to happen for the chronic cancer risk estimate to really 

reflect a chronic exposure to this chemical.  

 

4.3 CONCLUSIONS 

 

As shown on individually on Table 12, all the modeled NAAQS emissions meet the NAAQS, 

including background data. 

 

As shown on Tables 13 and 14, and as summarized below, all the compounds meet the acute and 

chronic inhalation risk assessment values required by the Department for this analysis. 

 

Summary of Risk Assessment Results 

 

Compound Acute Hazard 

Index 

Chronic Hazard 

Index 

Cancer Risk 

Organic COPCs 0.22 9.36E-04 2.26E-06 

Inorganic COPCs 0.65 7.37E-03 1.32E-07 

PICs 0.04 1.09E-6 1.52E-10 

Sum Above 0.91 0.01 2.40E-06 

Required Level 1.0 0.25 1E-5 
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Table 1 

Stack Parameters 
 

Scenario 

Parameter 

Stack 

Height (ft)1 

Stack 

Diameter 

(ft) 

Exhaust 

Flow Rate 

(acfm) 

Exhaust 

Temperature 

(°F) 

Gas 

Velocity 

(fpm) 

Proposed Main Stack 

(Source ID: S01) 
98 5 49,400 172 2516 

1Above grade 
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Table 2 

Building Elevations and Heights 

 

Building ID Building Name 
Base Elevation 

(m) 

Building Height 

(m) 

1 T-21100A 6.11 15.24 

2 T-21101A 6.16 15.24 

3 T-20120A 6.16 15.24 

4 T-20121A 6.23 15.24 

5 T-20122A 6.16 15.24 

6 T-20120B 6.12 15.24 

7 T-20121B 6.1 15.24 

8 T-20122B 6.14 15.24 

9 R-90221A 5.09 3.66 

10 R-90221B 5.64 3.66 

11 R-90220A 5.74 3.66 

12 R-90220B 5.77 3.66 

13 T-21100B 6.04 15.24 

14 T-21101B 6.14 15.24 

15 T-80162 5.52 3.35 

16 T-80160 5.69 3.35 

17 T-12101 6.03 3.35 

18 T-12102 5.93 3.35 

19 T-80122 5.9 3.35 

20 T-80143 5.68 3.35 
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Table 2 

Building Elevations and Heights 

 

Building ID Building Name 
Base Elevation 

(m) 

Building Height 

(m) 

21 T-80126 5.66  3.35 

22 T-80134 6.03 3.35 

23 T-80140 5.87 3.35 

24 T-80124 5.86 3.35 

25 T-80130 5.66 3.35 

26 T-80128 5.95 3.35 

27 TANK FARM 6.01 4.57 

28 PRODUCTION PLANT 6.11 21.34 

29 ELECTRICAL ROOM 6.09 7.92 

30 FIRE WATER TANK 5.75 9.14 

31 EMERGENCY FIRE PUMP 5.55 1.52 

32 UTILITIES BUILDING 6.12 10.36 

33 UTILITIES 5.97 10.36 

34 WAREHOUSE 5.72 10.36 

35 MAINTENANCE 5.46 10.36 

36 LAB AND BREAK ROOM 5.82 7.92 

37 BIOLOGICALPLANT 5.55 3.66 

38 OFFICE BUILDING 5.28 12.19 

39 GUARD HOUSE 5.35 4.57 
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Table 2 

Building Elevations and Heights 

 

Building ID Building Name 
Base Elevation 

(m) 

Building Height 

(m) 

40 
INCOMING CONTAINER 

STORAGE 
5.48 3.35 

41 OXIDIZER 1 5.97 6.1 

42 BOILER 1 5.97 6.1 

43 BOILER 2 5.95 6.1 

44 SCRUBBER 1 5.65 12.19 

45 SCRUBBER 2 5.64 12.19 

46 OXIDIZER 2 5.95 6.1 

47 BOILER 3 5.75 6.1 

48 BOILER 4 5.84 6.1 
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Table 3 

Summary of AERMOD Input Parameters 

 
Model Option Value Selected 

Concentration or deposition Concentration 

Dry or wet depletion None 

Regulatory default option 
Yes, includes Ambient Ratio Method 2 (ARM2) for NOx to NO2 

conversion 

Averaging period 
1-hour, 3-hour, 8-hour, 24-hour, monthly/quarterly, annual, and 

period (5 years)  

Meteorological data 

Data provided by PADEP for 2013 through 2017. Surface data 

from the Trenton Airport (KTTN) dataset pre-processed with 

AERMINUTE and AERMET, current versions. Upper air data 

from Washington Dulles (KAID) 

Anemometer height Actual for selected Airport - 65 meters 

Wind profile exponents 
As determined by Stage 3 AERMET processing with KTTN-

processed Stage 3 data 

Vertical temperature gradients 
As determined by Stage 3 AERMET processing with KTTN-

processed Stage 3 data 

Grid system 

Discrete receptors at the fence-line (25-m spacing); and Cartesian 

grid system as follows: 0-1 km (50-m spacing) and 1-5 km (200-m 

spacing). Receptors within the fenced area of the property were 

excluded from this analysis. Additional discrete receptors were 

added at the closest residential zoned area and around the 

maximum.  

Terrain elevations 

Elevated; elevations were imported from USGS NED data for the 

area at a resolution of 1/3 arc second. Final elevations for local 

landfills were added. 

Flagpole receptors This option was not used 

Building wake effects Yes, these wake effects were determined by EPA’s BPIP software 

Emission scaling This option was not used 
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Table 4 

List of Compounds Considered for Risk Assessment  

Chemical Name  

Chronic Non-

cancer Data 

Available (Y/N) 

Chronic Cancer 

Data Available 

(Y/N) 

Acute Data 

Available 

(Y/N) 

Organic Compounds  

1,1,1-trichloroethane Y N Y 

1,1,2,2-tetrachloroethane N N Y 

1,1,2-trichloro-1,2,2-trifluoroethane N N Y 

1,1,2-trichloroethane Y Y Y 

1,1-dichloroethane Y Y Y 

1,1-dichloroethylene Y N Y 

1,1-Dimethylhydrazine  N N Y 

1,2,4-trichlorobenzene Y N Y 

1,2-Dibromo-3-chloropropane  Y Y Y 

1,2-Dibromoethane  Y Y Y 

1,2-dichlorobenzene  N N Y 

1,2-dichloroethane Y Y Y 

1,2-Dimethylhydrazine  N N Y 

1,2-Ethanediamine,n-n-dimethyl-n'-2-

pyridinel-n'-(2-thienylmethyl)- 
N N N 

1,3-Dichlorobenzene  N N Y 

1,4 Dioxane Y Y Y 

1,4-dichlorobenzene Y Y Y 

1,4-dioxane Y Y Y 

1-Propanamine N N Y 

2,4,5-TP Silvex N N N 

2,4,5-trichlorophenol  N N N 

2,4,6-Trichlorophenol N Y N 

2,4-dichlorophenol N N Y 

2,4-Dimethylphenol N N Y 

2,4-dinitrophenol N N N 

2,4-Dinitrotoluene Y Y Y 

2,6-Dichlorophenol N N N 

2-EthoxyEthanol Y N Y 

2-ethylphenol  N N N 

2-MethoxyEthanol Y N Y 
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Table 4 

List of Compounds Considered for Risk Assessment  

Chemical Name  

Chronic Non-

cancer Data 

Available (Y/N) 

Chronic Cancer 

Data Available 

(Y/N) 

Acute Data 

Available 

(Y/N) 

2-nitropropane  Y Y Y 

2-Picoline N N Y 

2-Propenoic acid, 2-methyl-, ethyl ester N N Y 

2-Propenoic acid, 2-methyl-, methyl 

ester 
Y N Y 

3,4-xylenol  N N Y 

3,5-xylenol  N N Y 

3-methylcholanthrene  N Y Y 

7,12-dimethylbenz(a)anthracene  N Y Y 

Acetaldehyde Y Y Y 

Acetic Acid N N Y 

Acetic acid, (2,4-dichlorophenoxy)- 

salt & ester  
N N Y 

Acetone N N Y 

Acetonitrile Y N Y 

Acrylamide  Y Y Y 

Acrylic Acid  Y N Y 

Acrylonitrile Y Y Y 

Aniline Y Y Y 

Benzene Y Y Y 

Benzeneacetic acid  N N N 

Butyl diglycol Y N Y 

Carbamic acid, ethyl ester  N Y N 

Carbon Disulfide  Y N Y 

Carbon tetrachloride Y Y Y 

Chlordane  Y Y Y 

Chloroacetaldehyde N N Y 

Chlorobenzene Y N Y 

Chloroform Y N Y 

Chloromethane  Y N Y 

Creosol  N N N 

Cresol Y N Y 

Cyclohexanone  N N Y 
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Table 4 

List of Compounds Considered for Risk Assessment  

Chemical Name  

Chronic Non-

cancer Data 

Available (Y/N) 

Chronic Cancer 

Data Available 

(Y/N) 

Acute Data 

Available 

(Y/N) 

Dichloroethyl ether  N Y Y 

Dichloromethane Y Y Y 

Dichloromethane Y Y Y 

Dichloropropanols N N N 

Diethyl Phthalate N N Y 

Diethylene glycol dicarbamate N N N 

Dimethyl acetamide N N Y 

Dimethyl sulfate  N N Y 

Dimethyl sulfoxide N N Y 

Dimethylamine  N N Y 

Dimethylformamide Y N Y 

Di-n-propylnitrosamine  N N N 

Endrin N N Y 

Ethanol N N Y 

Ethyl acetate N N Y 

Ethyl acrylate N N Y 

Ethyl Ether N N Y 

Ethylbenzene Y Y Y 

Ethylene dibromide  Y Y Y 

Ethylene glycol Y N Y 

Ethylenethiourea  Y Y N 

Ethylphenol N N N 

Formaldehyde Y Y Y 

Formic Acid  N N Y 

Heptachlor N Y Y 

heptachlor epoxide N N Y 

Hexachlorobenzene Y Y Y 

Hexachlorobutadiene Y Y Y 

Hexacloroethane  Y N Y 

Isobutanol N N Y 

Isopropyl alcohol N N Y 

Lindane Y Y Y 
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Table 4 

List of Compounds Considered for Risk Assessment  

Chemical Name  

Chronic Non-

cancer Data 

Available (Y/N) 

Chronic Cancer 

Data Available 

(Y/N) 

Acute Data 

Available 

(Y/N) 

m-Cresol N N Y 

Methacrylonitrile N N Y 

Methanethiol N N Y 

Methanol Y N Y 

Methoxychlor N N Y 

Methyl Ethyl Ketone N N Y 

Methyl isobutyl ketone Y N Y 

Methylene bromide  N N Y 

Naphthalene Y Y Y 

n-Butanol N N Y 

Nitrobemzene Y Y Y 

Nitrobenzene Y Y Y 

N-Methyl-2-pyrrolidone N N Y 

N-Nitrosodiethanolamine  N N N 

N-Nitrosodiethylamine N N N 

N-Nitroso-N-ethylurea N N N 

n-Propanol N N Y 

o-Chlorophenol N N Y 

o-Cresol N N Y 

Paraldehyde N N N 

PCBs N Y N 

p-Cresol N N Y 

Pentachlorobenzene  N N N 

Pentachloroethane  N N Y 

Pentachloronitrobenzene  N N Y 

Pentachlorophenol Y Y Y 

Phenol Y N Y 

Propylene dichloride Y N Y 

Propylene glycol N N Y 

Pyridine  N N Y 

Tertiary butyl alcohol N N Y 

Tetrachloroethylene Y Y Y 
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Table 4 

List of Compounds Considered for Risk Assessment  

Chemical Name  

Chronic Non-

cancer Data 

Available (Y/N) 

Chronic Cancer 

Data Available 

(Y/N) 

Acute Data 

Available 

(Y/N) 

Tetrahydrofuran N N Y 

Toluene Y N Y 

Toxaphene N Y Y 

Trichloroethylene Y Y Y 

Trichlorofluoromethane N N Y 

Triethylamine Y N Y 

Triethylamine Y N Y 

Triethylamine  Y N Y 

Trimethylsilanol N N N 

Tris(2,3-dibromopropyl)phosphate  N N N 

Vinyl chloride  Y Y Y 

Xylene Y N Y 

       

Inorganics 

Ag N N Y 

Al N N Y 

As Y Y Y 

Ba N N Y 

Be Y Y Y 

Br2 N N Y 

Cd Y Y Y 

Cl2 Y N Y 

Co Y N Y 

Cr Total Y   Y 

Cr+3 N N Y 

Cr+6, inorganic, insoluble  Y N Y 

Cu N N Y 

Cyanides N N Y 

F2 N N Y 

Fe N N Y 

HBr N N Y 

HCl Y N Y 
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Table 4 

List of Compounds Considered for Risk Assessment  

Chemical Name  

Chronic Non-

cancer Data 

Available (Y/N) 

Chronic Cancer 

Data Available 

(Y/N) 

Acute Data 

Available 

(Y/N) 

HF Y N Y 

Hg Y N Y 

Hydrogen sulfide  Y N Y 

Mg N N Y 

Mn Y N Y 

Mo & insoluble (Respirable) N N Y 

Naphthalene Y Y Y 

NH3 N N Y 

Ni Y N Y 

Pb (Lead compounds) Y N Y 

Sb Y N Y 

Se Y N Y 

Sn N N Y 

Te N N Y 

Ti (titanium dioxide) Y N Y 

Tl, includes thallium acetate, thallium 

chloride, and thallium nitrate 
N N Y 

V N N Y 

Zn, including zinc phosphide 

(respirable) 
N N Y 

 
   

Products of Incomplete Combustion  

1,1'-(1,4-Phenylene)bisethanone N N N 

AceNaphthene N N N 

AceNaphthylene N N N 

Acetophenone N N Y 

Anthracene N N N 

Benzaldehyde N N Y 

Benzenedicarboxaldehyde N N Y 

Benzo(a)Anthracene N Y N 

Benzo(a)Pyrene Y Y Y 

Benzo(b)Fluoranthene N Y N 

Benzo(ghi)Perylene N N N 
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Table 4 

List of Compounds Considered for Risk Assessment  

Chemical Name  

Chronic Non-

cancer Data 

Available (Y/N) 

Chronic Cancer 

Data Available 

(Y/N) 

Acute Data 

Available 

(Y/N) 

Benzo(k)Fluoranthene N Y N 

Benzoic acid N N Y 

Chlorocyclohexanol N N N 

Chrysene N Y Y 

Cycloheaxanol N N Y 

Cyclohexane N N Y 

DiBenz(a,h)Anthracene N Y N 

Ethylbenzoic acid N N N 

Ethynylbenzene N N N 

Ethyphenyl-ethanone N N N 

Fluoranthene N N N 

Fluorene N N N 

Indeno(1,2,3-cd)Pyrene N Y N 

PhenAnthrene N N N 

Phenylpropenol N N N 

Propenylmethylbenzene N N N 

Pyrene N N Y 

TCDD Equivalents (including PCBs) Y Y Y 

Tetramethyloxirane N N N 

Trimethylhexane N N N 
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Table 5 

List of Available Acute Data 

Compound 

STEL/40 Ceiling / 10 TWA x 3/20 IDLH/20 LC50/100 

Who Source STEL 

(mg/m3) 
/ 40 

Ceiling 

Value 

(mg/m3) 

/ 10 

TWA 

Value 

(mg/m3) 

x 3/20 
IDLH 

Value 
/ 20 

LC50 Value 

(mg/m3) 
/ 100 

Organic Compounds             

1,1,1-trichloroethane 2460 61.5         ACGIH ACGIH Guide 

1,1,2,2-tetrachloroethane     6.9 1.0     ACGIH ACGIH Guide 

1,1,2-trichloro-1,2,2-

trifluoroethane 
9590 239.75         ACGIH ACGIH Guide 

1,1,2-trichloroethane     55 8.3     ACGIH ACGIH Guide 

1,1-dichloroethane     405 60.8     ACGIH ACGIH Guide 

1,1-dichloroethylene     20 3.0     ACGIH ACGIH Guide 

1,1-Dimethylhydrazine   0.15 0.015       NIOSH ACGIH Guide 

1,2,4-trichlorobenzene   37 3.7       ACGIH ACGIH Guide 

1,2-Dibromo-3-

chloropropane 
    0.00965 0.00145     OSHA ACGIH Guide 

1,2-Dibromoethane   229 22.9       OSHA ACGIH Guide 

1,2-dichlorobenzene 301 7.53         ACGIH ACGIH Guide 

1,2-dichloroethane   8 0.8       NIOSH ACGIH Guide 

1,2-Dimethylhydrazine         688.26 6.8826  

HSDB Data Bank:Bingham, E.; 

Cohrssen, B.; Powell, C.H.; Patty's 

Toxicology Volumes 1-9 5th ed. 

John Wiley & Sons. New York, 

N.Y. (2001)., p. V4 1303 

1,3-Dichlorobenzene   24 2.4       DFG MAKs ACGIH Guide 

1,4 Dioxane   3.6 0.36       NIOSH ACGIH Guide 

1,4-dichlorobenzene     60 9.0     ACGIH ACGIH Guide 

1-propanamine         2500 25 Mouse 

HSDB Data Bank: Lewis, R.J. 

Sax's Dangerous Properties of 

Industrial Materials. 9th ed. 



 

 
L:\Projects\Elcon\1065\EV181065.03\1803-01.docx 

 

Table 5 

List of Available Acute Data 

Compound 

STEL/40 Ceiling / 10 TWA x 3/20 IDLH/20 LC50/100 

Who Source STEL 

(mg/m3) 
/ 40 

Ceiling 

Value 

(mg/m3) 

/ 10 

TWA 

Value 

(mg/m3) 

x 3/20 
IDLH 

Value 
/ 20 

LC50 Value 

(mg/m3) 
/ 100 

Volumes 1-3. New York, NY: Van 

Nostrand Reinhold, 1996., p. 2804 

2,4-dichlorophenol     6.7 1.005     
AIHA 

WEEL 
ACGIH Guide 

2,4-Dimethylphenol     5 0.75     ACGIH ACGIH Guide, NIC value 

2,4-Dinitrotoluene     0.2 0.03     ACGIH ACGIH Guide 

2-EthoxyEthanol     18 2.7     ACGIH ACGIH Guide 

2-MethoxyEthanol     0.3 0.045     ACGIH ACGIH Guide 

2-nitropropane     36 5.4     ACGIH ACGIH Guide 

2-Picoline 19.02 0.4755         AIHA ACGIH Guide 

2-Propenoic acid, 2-methyl-

, ethyl ester 
        33987.91 

339.87

91 
 

HSDB Data Bank:Cosmetic 

Ingredient Review Expert Panel; 

Int J Toxicol 21 (Suppl 1): 63-79 

(2002). Available from, as of 

March 1, 2010: 

2-Propenoic acid, 2-methyl-

, methyl ester 
410 10.25         ACGIH ACGIH Guide 

3,4-xylenol     5 0.75     ACGIH ACGIH Guide, NIC value 

3,5-xylenol     5 0.75     ACGIH ACGIH Guide, NIC value 

3-methylcholanthrene     0.2 0.03     ACGIH 

ACGIH 2018 PAH Table 

Pollutants see Coal Tar Pitch 

Volatles (CTPV) 

7,12-

dimethylbenz(a)anthracene 
    0.2 0.03     ACGIH 

ACGIH 2018 PAH Table 

Pollutants see Coal Tar Pitch 

Volatles (CTPV) 

Acetaldehyde   45 4.5       ACGIH ACGIH Guide 

Acetic Acid 37 0.93         ACGIH ACGIH Guide 
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Table 5 

List of Available Acute Data 

Compound 

STEL/40 Ceiling / 10 TWA x 3/20 IDLH/20 LC50/100 

Who Source STEL 

(mg/m3) 
/ 40 

Ceiling 

Value 

(mg/m3) 

/ 10 

TWA 

Value 

(mg/m3) 

x 3/20 
IDLH 

Value 
/ 20 

LC50 Value 

(mg/m3) 
/ 100 

Acetic acid, (2,4-

dichlorophenoxy)-salt & 

ester 

    10 1.5     ACGIH ACGIH Guide 

Acetone 1187 29.7         ACGIH ACGIH Guide 

Acetonitrile     34 5.1     ACGIH ACGIH Guide 

Acrylamide     0.03 0.0045     ACGIH ACGIH Guide 

Acrylic Acid     5.9 0.885     ACGIH ACGIH Guide 

Acrylonitrile   21.7 2.17       OSHA ACGIH Guide 

Aniline     7.6 1.14     ACGIH ACGIH Guide 

Benzene 2.5 0.063         ACGIH OSHA 29 CFR 1910.1028 

Butyl diglycol     67.5 10.1     ACGIH ACGIH Guide 

Carbon Disulfide 30 0.75         NIOSH ACGIH Guide 

Carbon tetrachloride 63 1.575         ACGIH ACGIH Guide 

Chlordane     0.5 0.075     ACGIH ACGIH Guide 

Chloroacetaldehyde   3.2 0.32       ACGIH ACGIH Guide 

Chlorobenzene     46 6.9     ACGIH ACGIH Guide 

Chloroform 9.78 0.24         NIOSH ACGIH Guide 

Chloromethane 207 5.175         ACGIH ACGIH 2018 

Cresol     20 3     ACGIH ACGIH Guide 

Cyclohexanone 200.1 5.0025         ACGIH ACGIH Guide 

Dichloroethyl ether 58 1.45         ACGIH ACGIH Guide 

Dichloromethane 35 0.9         OSHA ACGIH Guide 

Diethyl Phthalate     5 0.75     ACGIH ACGIH Guide 
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Table 5 

List of Available Acute Data 

Compound 

STEL/40 Ceiling / 10 TWA x 3/20 IDLH/20 LC50/100 

Who Source STEL 

(mg/m3) 
/ 40 

Ceiling 

Value 

(mg/m3) 

/ 10 

TWA 

Value 

(mg/m3) 

x 3/20 
IDLH 

Value 
/ 20 

LC50 Value 

(mg/m3) 
/ 100 

Dimethyl acetamide     36 5.4     ACGIH ACGIH Guide 

Dimethyl sulfate     0.52 0.078     ACGIH ACGIH Guide 

Dimethyl sulfoxide     160 24     DFG MAKs ACGIH Guide 

Dimethylamine 27.6 0.69         ACGIH ACGIH Guide 

Dimethylformamide     15 2.25     ACGIH ACGIH Guide 

Endrin     0.1 0.015     ACGIH ACGIH Guide 

Ethanol 1880 47.0         ACGIH ACGIH Guide 

Ethyl acetate     1440 216     ACGIH ACGIH Guide 

Ethyl acrylate 61 1.525         ACGIH ACGIH Guide 

Ethyl Ether 1520 38         ACGIH ACGIH Guide 

Ethylbenzene 545 13.6         NIOSH ACGIH Guide 

Ethylene dibromide   30 3       OSHA ACGIH Guide 

Ethylene glycol 10 0.3         ACGIH ACGIH Guide 

Formaldehyde 0.37 0.0093         ACGIH ACGIH Guide 

Formic Acid 19 0.48         ACGIH ACGIH Guide 

Heptachlor     0.05 0.0075     ACGIH ACGIH Guide 

heptachlor epoxide     0.05 0.0075     ACGIH ACGIH Guide 

Hexachlorobenzene     0.002 0.00030     ACGIH ACGIH Guide 

Hexachlorobutadiene     0.21 0.0315     ACGIH ACGIH Guide 

Hexacloroethane     9.7 1.455     ACGIH ACGIH Guide 

Isobutanol     152 22.8     ACGIH ACGIH Guide 

Isopropyl alcohol 984 24.6         ACGIH ACGIH Guide 
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Table 5 

List of Available Acute Data 

Compound 

STEL/40 Ceiling / 10 TWA x 3/20 IDLH/20 LC50/100 

Who Source STEL 

(mg/m3) 
/ 40 

Ceiling 

Value 

(mg/m3) 

/ 10 

TWA 

Value 

(mg/m3) 

x 3/20 
IDLH 

Value 
/ 20 

LC50 Value 

(mg/m3) 
/ 100 

Lindane     0.5 0.075     ACGIH ACGIH Guide 

m-Cresol     20 3     ACGIH ACGIH Guide 

Methacrylonitrile     2.7 0.405     ACGIH ACGIH Guide 

Methanethiol   20 2       OSHA ACGIH Guide 

Methanol 328 8.2         ACGIH ACGIH Guide 

Methoxychlor     10 1.5     ACGIH ACGIH Guide 

Methyl Ethyl Ketone 885 22.1         ACGIH ACGIH Guide 

Methyl isobutyl ketone 307 7.7         ACGIH ACGIH Guide 

Methylene bromide         40 0.4 Rat 

RTECS Registry: 'Toxicometric 

Parameters of Industrial Toxic 

Chemicals Under Single 

Exposure,' Izmerov, N.F., et al., 

Moscow, Centre of International 

Projects, GKNT, 1982 (-,83,1982) 

n-Butanol   150 15       NIOSH ACGIH Guide 

Nitrobenzene     5 0.75     ACGIH ACGIH Guide 

N-Methyl-2-pyrrolidone     82 12.3     DFG MAKs ACGIH Guide 

n-Propanol 625 15.6         NIOSH ACGIH Guide 

o-Chlorophenol         177 1.77 Mouse HAZARDTEXT 

o-Cresol     20 3     ACGIH ACGIH Guide 

p-Cresol     20 3     ACGIH ACGIH Guide 

Pentachloroethane   84 8.4       DFG MAKs ACGIH Guide 

Pentachloronitrobenzene     0.5 0.075     ACGIH ACGIH Guide 

Pentachlorophenol 1 0.025         ACGIH ACGIH Guide 
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Table 5 

List of Available Acute Data 

Compound 

STEL/40 Ceiling / 10 TWA x 3/20 IDLH/20 LC50/100 

Who Source STEL 

(mg/m3) 
/ 40 

Ceiling 

Value 

(mg/m3) 

/ 10 

TWA 

Value 

(mg/m3) 

x 3/20 
IDLH 

Value 
/ 20 

LC50 Value 

(mg/m3) 
/ 100 

Phenol   60 6       NIOSH ACGIH Guide 

Propylene dichloride     46 6.9     ACGIH ACGIH Guide 

Propylene glycol;   40 4       TOXNET Actors & Theaters Study 

Pyridine     3.1 0.465     ACGIH ACGIH Guide 

Tertiary butyl alcohol 450 11.3         NIOSH ACGIH Guide 

Tetrachloroethylene 685 17.125         ACGIH ACGIH Guide 

Tetrahydrofuran 295 7.4         ACGIH ACGIH Guide 

Toluene 560 14.0         NIOSH ACGIH Guide 

Toxaphene 1 0.025         ACGIH ACGIH Guide 

Trichloroethylene 135 3.4         ACGIH ACGIH Guide 

Trichlorofluoromethane   5620 562       ACGIH ACGIH Guide 

Triethylamine 4.14 0.10         ACGIH ACGIH Guide 

Vinyl chloride 12.8 0.32         OSHA ACGIH Guide 

Xylene 651 16.3         ACGIH ACGIH Guide 

INORGANICS             

Ag         0.1 0.015         ACGIH ACGIH Guide 

Al         1 0.15         ACGIH ACGIH Guide 

As     0.002 0.0002             NIOSH 

ACGIH 2018 (29 CFR 1910.1018 

gives 0.01 mg/m3 8 hour PEL) 

Ba         0.5 0.075         ACGIH ACGIH Guide 

Be 0.002 

0.0000

5                 OSHA 29 CFR 1910.1024 

Br2 1.3 0.0325                 ACGIH ACGIH Guide 
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Table 5 

List of Available Acute Data 

Compound 

STEL/40 Ceiling / 10 TWA x 3/20 IDLH/20 LC50/100 

Who Source STEL 

(mg/m3) 
/ 40 

Ceiling 

Value 

(mg/m3) 

/ 10 

TWA 

Value 

(mg/m3) 

x 3/20 
IDLH 

Value 
/ 20 

LC50 Value 

(mg/m3) 
/ 100 

Cd         0.01 0.0015         ACGIH 29 CFR 1910.1000 Table 2 

Cl2 1.16 0.029                 ACGIH ACGIH Guide 

Co         0.02 0.003         ACGIH ACGIH 2018 

Cr (total)         0.5 0.075         OSHA ACGIH 2018 

Cr +3         0.003 0.00045         ACGIH ACGIH Guide 2018 

Cr +6 soluble/insoluble 0.0005 

0.0000

13                 ACGIH ACGIH Guide 

Cu         0.2 0.03         ACGIH ACGIH Guide  

Cyanides         5 0.75         OSHA ACGIH 2018 

F2 3.1 0.0775                 ACGIH ACGIH Guide 

Fe         1 0.15         ACGIH ACGIH Guide 

HBr     2 0.2             ACGIH ACGIH 2018 

HCl     2 0.2             ACGIH 29 CFR 1910.1000 

HF     2 0.2             ACGIH ACGIH 2018 

Hg     0.1 0.01             NIOSH 

29 CFR 1910.1000 Table 2, 

Stated as "Acceptable Ceiling 

Concentration" 

Hydrogen sulfide  7 1.88                 ACGIH ACGIH Guide 

Mg, as magnesium oxide         10 1.5         ACGIH ACGIH Guide 

Mn 3 0.075                 NIOSH ACGIH 2018 

Mo, insoluable (respirable)         3 0.45         ACGIH ACGIH Guide 

NH3 35 0.88                 ACGIH ACGIH 2018 

Ni         0.2 0.03         ACGIH 

ACGIH 2017 (Nickel: insoluble 

inorganic compounds, Nickel: 
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Table 5 

List of Available Acute Data 

Compound 

STEL/40 Ceiling / 10 TWA x 3/20 IDLH/20 LC50/100 

Who Source STEL 

(mg/m3) 
/ 40 

Ceiling 

Value 

(mg/m3) 

/ 10 

TWA 

Value 

(mg/m3) 

x 3/20 
IDLH 

Value 
/ 20 

LC50 Value 

(mg/m3) 
/ 100 

Elemental has a TWA of 1.5 

mg/m3), 29 CFR 1910.1000 lists a 

TWA of 1 mg/m3 for "Nickel, 

metal and insoluble compounds) 

Pb, including lead acetate 

and lead phosphate         0.05 0.0075         ACGIH ACGIH 2018 

Sb         0.5 0.075         ACGIH ACGIH 2018 

Se         0.2 0.03         ACGIH ACGIH 2018 

Sn         2 0.3         ACGIH ACGIH 2018 

Te         0.1 0.015         ACGIH ACGIH 2018 

Ti (titanium dioxide)         10 1.5         ACGIH ACGIH Guide 

Tl, including thallium 

acetate, thallium chloride, 

and thallium nitrate         0.02 0.003         ACGIH ACGIH 2018 

V     0.1 0.01             OSHA ACGIH 2018 

Zn, including zinc 

phosphide (respirable)     0.4 0.04             DFG MAKs ACGIH Guide 

PRODUCTS OF 

INCOMPLETE 

COMBUSTION 

            

Acetophenone         49 7.35         ACGIH ACGIH Guide 

Benzaldehyde 17.3 0.4325                 

AIHA 

WEEL ACGIH Guide 

Benzenedicarboxaldehyde     0.0006 

0.0000

6             ACGIH  ACGIH Guide, NIC value 

Benzo(a)Pyrene         0.2 0.03         OSHA ACGIH Guide 

Benzoic acid     2 0.2             DFG MAKs ACGIH Guide 

Chrysene         0.2 0.03         OSHA ACGIH Guide 
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Table 5 

List of Available Acute Data 

Compound 

STEL/40 Ceiling / 10 TWA x 3/20 IDLH/20 LC50/100 

Who Source STEL 

(mg/m3) 
/ 40 

Ceiling 

Value 

(mg/m3) 

/ 10 

TWA 

Value 

(mg/m3) 

x 3/20 
IDLH 

Value 
/ 20 

LC50 Value 

(mg/m3) 
/ 100 

Cycloheaxanol         206 30.9         ACGIH ACGIH Guide 

Cyclohexane         344 51.6         ACGIH ACGIH Guide 

Naphthalene   75 1.88                 NIOSH ACGIH Guide 

Pyrene                 170 1.7   

HAZARDTEXT Database: 

RTECS : Registry of Toxic Effects 

of Chemical Substances. National 

Institute for Occupational Safety 

and Health. Cincinnati, OH 

(Internet Version). Edition expires 

7/31/1996; provided by Truven 

Health Analytics Inc., Greenwood 

Village, CO. 

TCDD Equivalents, 

includes PCBs     8.00E-08 

8.00E-

09             DFG MAKs ACGIH Guide 
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Table 6 

List of Available Chronic Data 

Compound 

From EPA Chronic Dose-Response Assessment 

Table 
NONCANCER CANCER 

CHEMICAL NAME CAS NO. mg/m3 1/(µg/m3) 

Organic Compounds      

1,1,1-trichloroethane  
Methyl chloroform (1,1,1-

Trichloroethane) 
71-55-6 5 NA 

1,1,2-trichloroethane  1,1,2-Trichloroethane 79-00-5 0.4 0.000016 

1,1-dichloroethane  
Ethylidene dichloride (1,1-

Dichloroethane) 
75-34-3 0.5 0.0000016 

1,1-dichloroethylene  Vinylidene chloride 75-35-4 0.2 NA 

1,2,4-trichlorobenzene  1,2,4-Trichlorobenzene 120-82-1 0.2 NA 

1,2-Dibromo-3-chloropropane     96-12-8 0.0002 0.002 

1,2-Dibromoethane   Ethylene dibromide 106-93-4 0.009 0.0006 

1,2-dichloroethane  Ethylene dichloride 107-06-2 2.4 0.000026 

1,4-dichlorobenzene  p-Dichlorobenzene 106-46-7 0.8 0.000011 

1,4-dioxane  1,4-Dioxane 123-91-1 0.03 0.000005 

2,4,6-Trichlorophenol    88-06-2 NA 0.0000031 

2,4-Dinitrotoluene    121-14-2 0.007 0.000089 

2-EthoxyEthanol  Ethylene glycol ethyl ether 110-80-5 0.2 NA 

2-MethoxyEthanol  Ethylene glycol methyl ether 109-86-4 0.02 NA 

2-nitropropane     79-46-9 0.02 0.0000056 

2-Propenoic acid, 2-methyl-, methyl 

ester 
 

Methyl methacrylate  
80-62-6 0.7 NA 

3-methylcholanthrene   3-Methylcholanthrene 56-49-5 NA 0.0063 

7,12-dimethylbenz(a)anthracene   7,12-Dimethylbenz(a)anthracene 57-97-6 NA 0.071 

Acetaldehyde  Acetaldehyde 75-07-0 0.009 0.0000022 

Acetonitrile  Acetonitrile 75-05-8 0.06 NA 

Acrylamide   2-Propenamide  79-06-1 0.006 0.0001 

Acrylic Acid   2-Propenoic Acid  79-10-7 0.001 NA 

Acrylonitrile  Acrylonitrile 107-13-1 0.002 0.000068 

Aniline   Aniline 62-53-3 0.001 0.0000016 

Benzene  Benzene 71-43-2 0.03 0.0000078 

Butyl diglycol  Diethylene glycol monobutyl ether 112-34-5 0.02 NA 

Carbamic acid, ethyl ester   Ethyl carbamate (urethane) 51-79-6 NA 0.00029 

Carbon Disulfide     75-15-0 0.7 NA 

Carbon tetrachloride  Carbon tetrachloride 56-23-5 0.1 0.000006 

Chlordane     57-74-9 0.0007 0.0001 

Chlorobenzene  Chlorobenzene 108-90-7 1 NA 
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Table 6 

List of Available Chronic Data 

Compound 

From EPA Chronic Dose-Response Assessment 

Table 
NONCANCER CANCER 

CHEMICAL NAME CAS NO. mg/m3 1/(µg/m3) 

Chloroform  Chloroform 67-66-3 0.098 NA 

Chloromethane   Methyl chloride 74-87-3 0.09 NA 

Cresol 
 

Methyl Phenol  

Cresylic Acid  
1319-77-3 0.6 NA 

Dichloroethyl ether   Dichloroethyl ether 111-44-4 NA 0.00033 

Dichloromethane  Methylene chloride 75-09-2 0.6 
0.0000000

1 

Dimethylformamide  Dimethyl formamide 68-12-2 0.03 NA 

Ethylbenzene  Ethyl benzene 100-41-4 1 0.0000025 

Ethylene dibromide   Ethylene dibromide 106-93-4 0.009 0.0006 

Ethylene glycol  Ethylene glycol 107-21-1 0.4 NA 

Ethylenethiourea   Ethylene thiourea 96-45-7 0.003 0.000013 

Formaldehyde  Formaldehyde 50-00-0 0.0098 0.000013 

Heptachlor  Heptachlor 76-44-8 NA 0.0013 

Hexachlorobenzene  Hexachlorobenzene 118-74-1 0.003 0.00046 

Hexachlorobutadiene  Hexachlorobutadiene 87-68-3 0.09 0.000022 

Hexacloroethane   Hexachloroethane 67-72-1 0.03 NA 

Lindane  Lindane (gamma-HCH) 58-89-9 0.0003 0.00031 

Methanol  Methanol 67-56-1 20 NA 

Methyl isobutyl ketone  Methyl isobutyl ketone 108-10-1 3 NA 

Naphthalene    Naphthalene 91-20-3 0.003 0.000034 

Nitrobenzene    98-95-3 0.009 0.00004 

Pentachlorophenol  Pentachlorophenol 87-86-5 0.1 0.0000051 

Phenol  Phenol 108-95-2 0.2 NA 

Propylene dichloride  Propylene dichloride 78-87-5 0.004 NA 

Tetrachloroethylene 
 Tetrachloroethene 127-18-4 0.04 

0.0000002

6 

Toluene  Toluene 108-88-3 5 NA 

Toxaphene  Toxaphene 8001-35-2 NA 0.00032 

Trichloroethylene  Trichloroethylene 79-01-6 0.002 0.0000041 

Triethylamine  Triethylamine 121-44-8 0.007 NA 

Vinyl chloride   Vinyl chloride 75-01-4 0.1 0.0000088 

Xylene  Xylenes (mixed) 1330-20-7 0.1 NA 
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Table 6 

List of Available Chronic Data 

Compound 

From EPA Chronic Dose-Response Assessment 

Table 
NONCANCER CANCER 

CHEMICAL NAME CAS NO. mg/m3 1/(µg/m3) 

INORGANICS      

As  Arsenic compounds 7440-38-2 0.000015 0.0043 

Be  Beryllium compounds 7440-41-7 0.00002 0.0024 

Cd  Cadmium compounds 7440-43-9 0.00001 0.0018 

Cl2  Chlorine 7782-50-5 0.00015 NA 

Co  Cobalt compounds 7440-48-4 0.0001 NA 

Cr+6  
Chromium (VI) compounds 

18540-29-

9 
0.0001 0.012 

HCl  Hydrochloric acid 7647-01-0 0.02 NA 

HF  Hydrofluoric acid 7664-39-3 0.014 NA 

Hg  Mercury (elemental) 7439-97-6 0.0003 NA 

Hydrogen sulfide   Hydrogen sulfide 7783-06-4 0.002 NA 

Mn  Manganese compounds 7439-96-5 0.0003 NA 

Ni  Nickel compounds 7440-02-0 0.00009 NA 

Pb, including lead acetate and lead 

phosphate  
Lead compounds 7439-92-1 0.00015 NA 

Sb  Antimony trioxide 1309-64-4 0.0002 NA 

Se  Selenium compounds 7782-49-2 0.02 NA 

Ti (titanium dioxide)  Titanium tetrachloride 7550-45-0 0.0001 NA 

PRODUCTS OF INCOMPLETE 

COMBUSTION 
     

Benzo(a)Anthracene  Benz(a)anthracene 56-55-3 NA 0.00006 

Benzo(a)Pyrene  Benzo(a)pyrene 50-32-8 0.000002 0.0006 

Benzo(b)Fluoranthene  Benzo(b)fluoranthene 205-99-2 NA 0.00006 

Benzo(k)Fluoranthene  Benzo(k)fluoranthene 207-08-9 NA 0.000006 

Chrysene  Chrysene 218-01-9 NA 0.0000006 

DiBenz(a,h)Anthracene  Dibenz(a,h)anthracene 53-70-3 NA 0.0006 

Indeno(1,2,3-cd)Pyrene  Indeno(1,2,3-cd)pyrene 193-39-5 NA 0.00006 

Naphthalene    Naphthalene 91-20-3 0.003 0.000034 

TCDD Equivalents, includes PCBs  2,3,7,8-Tetrachlorodibenzo-p-dioxin 1746-01-6 0.00000004 33 
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Table 7 

Estimated Emissions and Summary of Inhalation Risk Assessment for Organic Compounds 
 

Compound 

Emissions Data 

Israeli Data 

(Kg/hr) 
<LOD 

Adjusted 

to USA 

(lb/hr) 

Fraction 

of Org. 

Stream 

Fraction of 

Full 

Stream 

Estimated 

USA 

(lb/hr) 

Data for 

Analysis 

(lb/hr) 

Organic Compounds               

1,1,1-trichloroethane       0.002 0.00012 0.00723 0.00723 

1,1,2,2-tetrachloroethane       0.002 0.00012 0.00723 0.00723 

1,1,2-trichloro-1,2,2-

trifluoroethane       0.002 0.00012 0.00723 0.00723 

1,1,2-trichloroethane       0.002 0.00012 0.00723 0.00723 

1,1-dichloroethane       0.002 0.00012 0.00723 0.00723 

1,1-dichloroethylene       0.002 0.00012 0.00723 0.00723 

1,1-Dimethylhydrazine        0.002 0.00012 0.00723 0.00723 

1,2,4-trichlorobenzene       0.002 0.00012 0.00723 0.00723 

1,2-Dibromo-3-chloropropane        0.002 0.00012 0.00723 0.00723 

1,2-Dibromoethane        0.002 0.00012 0.00723 0.00723 

1,2-dichlorobenzene        0.002 0.00012 0.00723 0.00723 

1,2-dichloroethane       0.002 0.00012 0.00723 0.00723 

1,2-Dimethylhydrazine        0.002 0.00012 0.00723 0.00723 

1,3-Dichlorobenzene        0.002 0.00012 0.00723 0.00723 

1,4 Dioxane       0.003 0.00018 0.01084 0.01084 

1,4-dichlorobenzene       0.002 0.00012 0.00723 0.00723 

1-propanamine       0.002 0.00012 0.00723 0.00723 

2,4-dichlorophenol       0.002 0.00012 0.00723 0.00723 

2,4-Dimethylphenol       0.002 0.00012 0.00723 0.00723 

2,4-Dinitrotoluene       0.002 0.00012 0.00723 0.00723 

2-EthoxyEthanol       0.016 0.00096 0.05781 0.05781 

2-MethoxyEthanol       0.016 0.00096 0.05781 0.05781 

2-nitropropane        0.002 0.00012 0.00723 0.00723 

2-Picoline       0.002 0.00012 0.00723 0.00723 

2-Propenoic acid, 2-methyl-, ethyl 

ester 
      

0.002 0.00012 0.00723 0.00723 

2-Propenoic acid, 2-methyl-, 

methyl ester       0.002 0.00012 0.00723 0.00723 

3,4-xylenol        0.002 0.00012 0.00723 0.00723 

3,5-xylenol        0.002 0.00012 0.00723 0.00723 
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Table 7 

Estimated Emissions and Summary of Inhalation Risk Assessment for Organic Compounds 
 

Compound 

Emissions Data 

Israeli Data 

(Kg/hr) 
<LOD 

Adjusted 

to USA 

(lb/hr) 

Fraction 

of Org. 

Stream 

Fraction of 

Full 

Stream 

Estimated 

USA 

(lb/hr) 

Data for 

Analysis 

(lb/hr) 

3-methylcholanthrene        0.002 0.00012 0.00723 0.00723 

7,12-dimethylbenz(a)anthracene        0.002 0.00012 0.00723 0.00723 

Acetaldehyde       0.002 0.00012 0.00723 0.00723 

Acetic Acid       0.002 0.00012 0.00723 0.00723 

Acetic acid, (2,4-

dichlorophenoxy)-salt & ester        0.002 0.00012 0.00723 0.00723 

Acetone       0.024 0.00144 0.08672 0.08672 

Acetonitrile       0.094 0.00564 0.33964 0.33964 

Acrylamide        0.002 0.00012 0.00723 0.00723 

Acrylic Acid        0.002 0.00012 0.00723 0.00723 

Acrylonitrile       0.002 0.00012 0.00723 0.00723 

Aniline       0.002 0.00012 0.00723 0.00723 

Benzene 0.103 Yes 0.147467 0.002 0.00012 0.00723 0.14747 

Butyl diglycol       0.002 0.00012 0.00723 0.00723 

Carbon Disulfide        0.002 0.00012 0.00723 0.00723 

Carbon tetrachloride       0.002 0.00012 0.00723 0.00723 

Chlordane        0.002 0.00012 0.00723 0.00723 

Chloroacetaldehyde       0.002 0.00012 0.00723 0.00723 

Chlorobenzene       0.002 0.00012 0.00723 0.00723 

Chloroform       0.002 0.00012 0.00723 0.00723 

Chloromethane        0.002 0.00012 0.00723 0.00723 

Cresol       0.002 0.00012 0.00723 0.00723 

Cyclohexanone        0.002 0.00012 0.00723 0.00723 

Dichloroethyl ether        0.002 0.00012 0.00723 0.00723 

Dichloromethane       0.016 0.00096 0.05781 0.05781 

Diethyl Phthalate       0.002 0.00012 0.00723 0.00723 

Dimethyl acetamide       0.004 0.00024 0.01445 0.01445 

Dimethyl sulfate        0.002 0.00012 0.00723 0.00723 

Dimethyl sulfoxide       0.004 0.00024 0.01445 0.01445 

Dimethylamine        0.002 0.00012 0.00723 0.00723 

Dimethylformamide       0.02 0.0012 0.07226 0.07226 
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Table 7 

Estimated Emissions and Summary of Inhalation Risk Assessment for Organic Compounds 
 

Compound 

Emissions Data 

Israeli Data 

(Kg/hr) 
<LOD 

Adjusted 

to USA 

(lb/hr) 

Fraction 

of Org. 

Stream 

Fraction of 

Full 

Stream 

Estimated 

USA 

(lb/hr) 

Data for 

Analysis 

(lb/hr) 

Endrin       0.002 0.00012 0.00723 0.00723 

Ethanol       0.079 0.00474 0.28544 0.28544 

Ethyl acetate       0.003 0.00018 0.01084 0.01084 

Ethyl acrylate       0.002 0.00012 0.00723 0.00723 

Ethyl Ether       0.002 0.00012 0.00723 0.00723 

Ethylbenzene       0.002 0.00012 0.00723 0.00723 

Ethylene dibromide        0.002 0.00012 0.00723 0.00723 

Ethylene glycol       0.024 0.00144 0.08672 0.08672 

Formaldehyde       0.002 0.00012 0.00723 0.00723 

Formic Acid        0.002 0.00012 0.00723 0.00723 

Heptachlor       0.002 0.00012 0.00723 0.00723 

heptachlor epoxide       0.002 0.00012 0.00723 0.00723 

Hexachlorobenzene       0.002 0.00012 0.00723 0.00723 

Hexachlorobutadiene       0.002 0.00012 0.00723 0.00723 

Hexacloroethane        0.002 0.00012 0.00723 0.00723 

Isobutanol       0.002 0.00012 0.00723 0.00723 

Isopropyl alcohol       0.157 0.00942 0.56728 0.56728 

Lindane       0.002 0.00012 0.00723 0.00723 

m-Cresol       0.002 0.00012 0.00723 0.00723 

Methacrylonitrile       0.002 0.00012 0.00723 0.00723 

Methanethiol       0.002 0.00012 0.00723 0.00723 

Methanol       0.236 0.01416 0.85272 0.85272 

Methoxychlor       0.002 0.00012 0.00723 0.00723 

Methyl Ethyl Ketone       0.002 0.00012 0.00723 0.00723 

Methyl isobutyl ketone       0.003 0.00018 0.01084 0.01084 

Methylene bromide       0.002 0.00012 0.00723 0.00723 

n-Butanol       0.003 0.00018 0.01084 0.01084 

Nitrobenzene       0.002 0.00012 0.00723 0.00723 

N-Methyl-2-pyrrolidone       0.002 0.00012 0.00723 0.00723 

n-Propanol       0.016 0.00096 0.05781 0.05781 

o-Chlorophenol       0.002 0.00012 0.00723 0.00723 
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Table 7 

Estimated Emissions and Summary of Inhalation Risk Assessment for Organic Compounds 
 

Compound 

Emissions Data 

Israeli Data 

(Kg/hr) 
<LOD 

Adjusted 

to USA 

(lb/hr) 

Fraction 

of Org. 

Stream 

Fraction of 

Full 

Stream 

Estimated 

USA 

(lb/hr) 

Data for 

Analysis 

(lb/hr) 

o-Cresol       0.002 0.00012 0.00723 0.00723 

p-Cresol       0.002 0.00012 0.00723 0.00723 

Pentachloroethane        0.002 0.00012 0.00723 0.00723 

Pentachloronitrobenzene        0.002 0.00012 0.00723 0.00723 

Pentachlorophenol       0.002 0.00012 0.00723 0.00723 

Phenol       0.002 0.00012 0.00723 0.00723 

Propylene dichloride       0.002 0.00012 0.00723 0.00723 

Propylene glycol; 0.0037   0.0211894 0.002 0.00012 0.00723 0.02119 

Pyridine        0.002 0.00012 0.00723 0.00723 

Tertiary butyl alcohol       0.008 0.00048 0.02891 0.02891 

Tetrachloroethylene       0.002 0.00012 0.00723 0.00723 

Tetrahydrofuran       0.007 0.00042 0.02529 0.02529 

Toluene       0.005 0.0003 0.01807 0.01807 

Toxaphene       0.002 0.00012 0.00723 0.00723 

Trichloroethylene       0.004 0.00024 0.01445 0.01445 

Trichlorofluoromethane       0.002 0.00012 0.00723 0.00723 

Triethylamine       0.236 0.01416 0.85272 0.85272 

Vinyl chloride        0.002 0.00012 0.00723 0.00723 

Xylene       0.002 0.00012 0.00723 0.00723 

Adjustments to USA:   

  Production factor 2  

  Safety factor 1.3  

Annual throughput 194558 tpy 

Annual operating hours 8400 hr/hr 

Average hourly throughput 46323 lb/hr 

Default fraction of organic 0.002  

Fraction of organics in full waste stream  0.06  

Control device removal efficiency 99.90%  
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Table 8 

Estimated Emissions and Summary of Inhalation Risk Assessment for Inorganic Compounds 

Compound 

Emissions Data 

Israeli Data 

(Kg/hr) 
<LOD 

Adjusted 

to USA 

(lb/hr) 

Estimated USA 

(lb/hr) 

Data for 

Analysis (lb/hr) 

INORGANICS      

Ag 0.000967 yes 0.00138447  0.00138 

Al 0.001983  0.01135639  0.01136 

As 0.000579 yes 0.00082896  0.00083 

Ba 0.001  0.00572687  0.00573 

Be 0.000483 yes 0.00069152  0.00069 

Br2 0.0103  0.05898678  0.05899 

Cd 0.000505  0.00289207  0.00289 

Cl2 0.00695  0.03980176  0.03980 

Co 0.000505  0.00289207  0.00289 

Cr (total) 0.000737  0.0042207  0.00422 

Cr +3 0.0005159  0.00295449  0.00295 

Cr +6 soluble/insoluble 0.0002211  0.00126621  0.00127 

Cu 0.0007  0.00400881  0.00401 

Cyanides 0.00044 yes 0.00062996  0.00063 

F2 0.000525 yes 0.00075165  0.00075 

Fe 0.001049  0.00600749  0.00601 

HBr 0.103  0.58986784  0.58987 

HCl 0.0695  0.39801762 2 2.00000 

HF 0.00525 yes 0.00751652  0.00752 

Hg 0.00018  0.00103084  0.00103 

Hydrogen sulfide   8.00E-04  0.00080 

Mg, as magnesium oxide 0.001  0.00572687  0.00573 

Mn 0.00055  0.00314978  0.00315 

Mo, insoluable (respirable) 0.000213 yes 0.00030496  0.00030 

NH3 0.09475  0.54262115  0.54262 

Ni 0.00071  0.00406608  0.00407 

Pb, including lead acetate and 

lead phosphate 
0.001  0.00572687  0.00573 

Sb 0.0007 yes 0.0010022  0.00100 

Se 0.00036  0.00206167  0.00206 

Sn 0.00071  0.00406608  0.00407 

Te 0.00135 yes 0.00193282  0.00193 
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Table 8 

Estimated Emissions and Summary of Inhalation Risk Assessment for Inorganic Compounds 

Compound 

Emissions Data 

Israeli Data 

(Kg/hr) 
<LOD 

Adjusted 

to USA 

(lb/hr) 

Estimated USA 

(lb/hr) 

Data for 

Analysis (lb/hr) 

Ti (titanium dioxide) 0.000961 yes 0.00137588  0.00138 

Tl, including thallium acetate, 

thallium chloride, and thallium 

nitrate 

0.0007 yes 0.0010022  0.00100 

V 0.001  0.00572687  0.00573 

Zn, including zinc phosphide 

(respirable) 
0.002032  0.011637  0.01164 

Adjustments to USA:   

  Production factor 2  
  Safety factor 1.3  
Maximum modeled concentration at 1 lb/hr 4.40365 ug/m3 

 

 

 

Notes: 

1. Emissions of Ba and Mg were approximated as: 0.001 kg/hr 

2. Emissions of Br2, Cl2, and F2 were assumed to be 10% of their corresponding acids, which were tested. 

3. Hydrogen sulfide was assumed to be 100 times ts odor recognition level (0.04 ppmv) in the stack. 
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Table 9 

Estimated Emissions and Summary of Inhalation Risk Assessment for PICs 

PRODUCTS OF INCOMPLETE COMBUSTION 
Israeli Data 

(Kg/hr) 
<LOD 

Adjusted 

to USA 

(lb/hr) 

Data for 

Analysis 

(lb/hr) 

Acetophenone 9.78E-05   5.60E-04 5.60E-04 

Benzaldehyde 9.78E-05   5.60E-04 5.60E-04 

Benzenedicarboxaldehyde 9.78E-05   5.60E-04 5.60E-04 

Benzo(a)Pyrene 6.98E-08   3.99E-07 3.99E-07 

Benzoic acid 9.78E-05   5.60E-04 5.60E-04 

Chrysene 5.22E-07   2.99E-06 2.99E-06 

Cycloheaxanol 9.78E-05   5.60E-04 5.60E-04 

Cyclohexane 9.78E-05   5.60E-04 5.60E-04 

Naphthalene   9.78E-06   5.60E-05 5.60E-05 

Pyrene 5.73E-07   3.28E-06 3.28E-06 

TCDD Equivalents, includes PCBs 2.03E-10  1.16E-09 1.16E-09 

Benzo(a)Anthracene 2.25E-07  1.29E-06 1.29E-06 

Benzo(b)Fluoranthene 2.01E-07  1.15E-06 1.15E-06 

Benzo(k)Fluoranthene 4.23E-07  2.42E-06 2.42E-06 

DiBenz(a,h)Anthracene 6.00E-08  3.44E-07 3.44E-07 

Indeno(1,2,3-cd)Pyrene 6.00E-08  3.44E-07 3.44E-07 

Adjustments to USA:   

  Production factor 2  

  Safety factor 1.3  
 

Note: 

1. Acetonphene, benzealdehyde, benzenedicarboxaldehyde, benzoic acid, cyclohexanol, and cyclohexane were 

assumed to be 10 times the emission rate of chrysene.  
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Table 10 

Summary of Estimated Emissions for NAAQS Pollutants 

 

Pollutant Peak Hourly Emission 

Rates (lb/hr) 

Basis for Estimate 

CO 7.77 Peak hourly emissions from the Plan 

Approval application1 

Lead 0.0057 Emission testing from similar operating 

in Israel, includes adjustments for 

production differences and a safety factor 

NOx 6.50 Peak hourly emissions from the Plan 

Approval application1 

Particulate matter 2.01 Peak hourly emissions from the Plan 

Approval application1. Conservatively 

assumes that all particulate matter is less 

than or equal to 2.5 µm. 

SO2 23.4 Peak hourly emissions from the Plan 

Approval application1 

1 Plan Approval application submitted to the Department on October 16, 2018. 
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Table 11 

Maximum Ambient Concentrations Modeled at 1-lb/hr Emission Rate 

 

 

 

 

Averaging Period 
Assessment Location Value 

(µg/m3) 

1-hour  Acute Maximum outside of fenced area 4.404 

1-hour NAAQS - CO Second high maximum outside of fenced area 4.20 

1-hour 

NAAQS – NO2 Highest concentration outside of the fenceline for 

the 98th percentile of  the 1-hour daily maximum 

concentrations averaged over 3 years percentile 

2.02 

1-hour NAAQS – SO2 4th highest maximum outside of fenced area 3.92 

3-hour NAAQS – SO2 Second high maximum outside of fenced area 1.86 

24-hour 
NAAQS – PM2.5 8th highest concentration outside of the fenceline, 

averaged over 3 year 

0.70 

24-hour NAAQS – PM10 Second high maximum outside of fenced area 0.96 

Rolling 3 Month 

Average 

NAAQS - Lead Maximum outside of fenced area 0.13 

Annual NAAQS – NO2 Annual mean outside of fenced area 0.07 

1-Year 
NAAQS – PM2.5 Annual mean averaged over 3 years outside of 

fenced area 

0.08 

1-Year 
NAAQS – PM2.5 Annual mean averaged over 3 years outside of 

fenced area 

0.08 

5-year period Chronic Period at closest residential area 0.00372 
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Table 12 

Summary of NAAQS Ambient Impacts 

 

Pollutants 
NAAQS 

Limit 
Units 

NAAQS 

Limit 

(μg/m3) 

Standard 
Averaging 

Period 

Emission 

Rate 

(lb/hr) 

Maximum 

Concentration 

at Averaging 

Period at 1.0 

lb/hr (μg/m3) 

Maximum 

Concentration at 

Averaging 

Period at Scaled 

Emission Rate 

(μg/m3) 

Background 

(μg/m3) 

Total 

Concentration 

(μg/m3) 

% of 

NAAQS 

Carbon 

Monoxide1 
9 ppm 10000 Primary 8-hour 

7.77 1.43 11.10 2173.60 2184.70 21.85 

Carbon 

Monoxide2 
35 ppm 40000 Primary 1-hour 

7.77 4.20 32.65 2516.80 2549.45 6.37 

Lead (Pb)3 0.15 μg/m3 0.15 Primary/Secondary 
Rolling 3 Month 

Average 
0.0057 0.13 0.0007  0.01 0.01  7.16  

Nitrogen 

Dioxide4 
100 ppb 189 Primary 1-hour 

6.50 2.02 13.12 74.64 87.76 46.43 

Nitrogen 

Dioxide5 
53 ppb 100 Primary/Secondary Annual 

6.50 0.07 0.47 18.61 19.08 19.08 

PM 2.56 12 μg/m3 12 Primary  1-Year 
2.01 0.08 0.16 7.70 7.86 65.50 

PM 2.56 15 μg/m3 15 Secondary  1-Year 
2.01 0.08 0.16 7.70 7.86 52.40 

PM 2.57 35 μg/m3 35 Primary/Secondary  24-Hour 
2.01 0.70 1.40 19.60 21.00 60.01 

PM 108 150 μg/m3 150 Primary/Secondary 24-hour 
2.01 0.96 1.92 41.00 42.92 28.61 

Sulfur 

Dioxide9 
75 ppb 196.5 Primary 1-hour 

23.40 3.92 91.73 24.33 116.06 59.06 

Sulfur 

Dioxide10 
0.5 ppm 1310 Secondary 3-hour  

23.40 1.86 43.45 25.37 68.83 5.25 

1. Carbon Monoxide not to be exceeded more than once per year for 8-hour averaging period.          

2. Carbon Monoxide not to be exceeded more than once per year for 1-hour averaging period.          

3. Lead not to be exceeded.          

4. Nitrogen Dioxide 98th Percentile of 1-hour daily maximum concentrations, averaged over 3 years. 

5. Nitrogen Dioxide annual mean.         

6. PM2.5 Annual mean, averaged over 3 years.         

7. PM2.5 98th percentile, averaged over 3 years. 

8. PM10 not to be exceeded more than once per year over 3-year averaging period.          

9. Sulfur Dioxide 99th percentile of 1-hour daily maximum concentrations, averaged over 3 years.        

10. Sulfur Dioxide not to be exceeded more than once per year.         
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Table 13 

Summary of Acute Inhalation Risk Assessment 

Compound 
Max. Model Conc. 

(ug/m3) 

Hazard 

Quotient 

Organic Compounds   

1,1,1-trichloroethane 0.03182 5.17E-07 

1,1,2,2-tetrachloroethane 0.03182 3.07E-05 

1,1,2-trichloro-1,2,2-trifluoroethane 0.03182 1.33E-07 

1,1,2-trichloroethane 0.03182 3.86E-06 

1,1-dichloroethane 0.03182 5.24E-07 

1,1-dichloroethylene 0.03182 1.06E-05 

1,1-Dimethylhydrazine  0.03182 2.12E-03 

1,2,4-trichlorobenzene 0.03182 8.60E-06 

1,2-Dibromo-3-chloropropane  0.03182 2.20E-02 

1,2-Dibromoethane  0.03182 1.39E-06 

1,2-dichlorobenzene  0.03182 4.23E-06 

1,2-dichloroethane 0.03182 3.98E-05 

1,2-Dimethylhydrazine  0.03182 4.62E-06 

1,3-Dichlorobenzene  0.03182 1.33E-05 

1,4 Dioxane 0.04773 1.33E-04 

1,4-dichlorobenzene 0.03182 3.54E-06 

1-propanamine 0.03182 1.27E-06 

2,4-dichlorophenol 0.03182 3.17E-05 

2,4-Dimethylphenol 0.03182 4.24E-05 

2,4-Dinitrotoluene 0.03182 1.06E-03 

2-EthoxyEthanol 0.25458 9.43E-05 

2-MethoxyEthanol 0.25458 5.66E-03 

2-nitropropane  0.03182 5.89E-06 

2-Picoline 0.03182 6.69E-05 

2-Propenoic acid, 2-methyl-, ethyl ester 0.03182 9.36E-08 

2-Propenoic acid, 2-methyl-, methyl ester 0.03182 3.10E-06 

3,4-xylenol  0.03182 4.24E-05 

3,5-xylenol  0.03182 4.24E-05 

3-methylcholanthrene  0.03182 1.06E-03 

7,12-dimethylbenz(a)anthracene  0.03182 1.06E-03 

Acetaldehyde 0.03182 7.07E-06 

Acetic Acid 0.03182 3.44E-05 
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Table 13 

Summary of Acute Inhalation Risk Assessment 

Compound 
Max. Model Conc. 

(ug/m3) 

Hazard 

Quotient 

Acetic acid, (2,4-dichlorophenoxy)-salt & ester  0.03182 2.12E-05 

Acetone 0.38187 1.29E-05 

Acetonitrile 1.49567 2.93E-04 

Acrylamide  0.03182 7.07E-03 

Acrylic Acid  0.03182 3.60E-05 

Acrylonitrile 0.03182 1.47E-05 

Aniline 0.03182 2.79E-05 

Benzene 0.64939 1.03E-02 

Butyl diglycol 0.03182 3.14E-06 

Carbon Disulfide  0.03182 4.24E-05 

Carbon tetrachloride 0.03182 2.02E-05 

Chlordane  0.03182 4.24E-04 

Chloroacetaldehyde 0.03182 9.94E-05 

Chlorobenzene 0.03182 4.61E-06 

Chloroform 0.03182 1.30E-04 

Chloromethane  0.03182 6.15E-06 

Cresol 0.03182 1.06E-05 

Cyclohexanone  0.03182 6.36E-06 

Dichloroethyl ether  0.03182 2.19E-05 

Dichloromethane 0.25458 2.91E-04 

Diethyl Phthalate 0.03182 4.24E-05 

Dimethyl acetamide 0.06365 1.18E-05 

Dimethyl sulfate  0.03182 4.08E-04 

Dimethyl sulfoxide 0.06365 2.65E-06 

Dimethylamine  0.03182 4.61E-05 

Dimethylformamide 0.31823 1.41E-04 

Endrin 0.03182 2.12E-03 

Ethanol 1.25700 2.67E-05 

Ethyl acetate 0.04773 2.21E-07 

Ethyl acrylate 0.03182 2.09E-05 

Ethyl Ether 0.03182 8.37E-07 

Ethylbenzene 0.03182 2.34E-06 

Ethylene dibromide  0.03182 1.06E-05 
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Table 13 

Summary of Acute Inhalation Risk Assessment 

Compound 
Max. Model Conc. 

(ug/m3) 

Hazard 

Quotient 

Ethylene glycol 0.38187 1.53E-03 

Formaldehyde 0.03182 3.44E-03 

Formic Acid  0.03182 6.70E-05 

Heptachlor 0.03182 4.24E-03 

heptachlor epoxide 0.03182 4.24E-03 

Hexachlorobenzene 0.03182 1.06E-01 

Hexachlorobutadiene 0.03182 1.01E-03 

Hexacloroethane  0.03182 2.19E-05 

Isobutanol 0.03182 1.40E-06 

Isopropyl alcohol 2.49808 1.02E-04 

Lindane 0.03182 4.24E-04 

m-Cresol 0.03182 1.06E-05 

Methacrylonitrile 0.03182 7.86E-05 

Methanethiol 0.03182 1.59E-05 

Methanol 3.75508 4.58E-04 

Methoxychlor 0.03182 2.12E-05 

Methyl Ethyl Ketone 0.03182 1.44E-06 

Methyl isobutyl ketone 0.04773 6.22E-06 

Methylene bromide 0.03182 7.96E-05 

n-Butanol 0.04773 3.18E-06 

Nitrobenzene 0.03182 4.24E-05 

N-Methyl-2-pyrrolidone 0.03182 2.59E-06 

n-Propanol 0.25458 1.63E-05 

o-Chlorophenol 0.03182 1.80E-05 

o-Cresol 0.03182 1.06E-05 

p-Cresol 0.03182 1.06E-05 

Pentachloroethane  0.03182 3.79E-06 

Pentachloronitrobenzene  0.03182 4.24E-04 

Pentachlorophenol 0.03182 1.27E-03 

Phenol 0.03182 5.30E-06 

Propylene dichloride 0.03182 4.61E-06 

Propylene glycol; 0.09331 2.33E-05 

Pyridine  0.03182 6.84E-05 
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Table 13 

Summary of Acute Inhalation Risk Assessment 

Compound 
Max. Model Conc. 

(ug/m3) 

Hazard 

Quotient 

Tertiary butyl alcohol 0.12729 1.13E-05 

Tetrachloroethylene 0.03182 1.86E-06 

Tetrahydrofuran 0.11138 1.51E-05 

Toluene 0.07956 5.68E-06 

Toxaphene 0.03182 1.27E-03 

Trichloroethylene 0.06365 1.89E-05 

Trichlorofluoromethane 0.03182 5.66E-08 

Triethylamine 3.75508 3.63E-02 

Vinyl chloride  0.03182 9.94E-05 

Xylene 0.03182 1.96E-06 

Hazard Index (organics): 0.22 

INORGANICS 

Ag 0.00610 4.06E-04 

Al 0.05001 3.33E-04 

As 0.00365 1.83E-02 

Ba 0.02522 3.36E-04 

Be 0.00305 6.09E-02 

Br2 0.25976 7.99E-03 

Cd 0.01274 8.49E-03 

Cl2 0.17527 6.04E-03 

Co 0.01274 4.25E-03 

Cr (total) 0.01859 2.48E-04 

Cr +3 0.01301 2.89E-02 

Cr +6 soluble/insoluble 0.00558 4.46E-01 

Cu 0.01765 5.88E-04 

Cyanides 0.00277 3.70E-06 

F2 0.00331 4.27E-05 

Fe 0.02645 1.76E-04 

HBr 2.59757 1.30E-02 

HCl 8.80730 4.40E-02 

HF 0.03310 1.66E-04 

Hg 0.00454 4.54E-04 

Hydrogen sulfide  0.00352 1.87E-06 



 

 
L:\Projects\Elcon\1065\EV181065.03\1803-01.docx  

 

Table 13 

Summary of Acute Inhalation Risk Assessment 

Compound 
Max. Model Conc. 

(ug/m3) 

Hazard 

Quotient 

Mg, as magnesium oxide 0.02522 1.68E-05 

Mn 0.01387 1.85E-04 

Mo, insoluable (respirable) 0.00134 2.98E-06 

NH3 2.38951 2.72E-03 

Ni 0.01791 5.97E-04 

Pb, including lead acetate and lead phosphate 0.02522 3.36E-03 

Sb 0.00441 5.88E-05 

Se 0.00908 3.03E-04 

Sn 0.01791 5.97E-05 

Te 0.00851 5.67E-04 

Ti (titanium dioxide) 0.00606 4.04E-06 

Tl, including thallium acetate, thallium chloride, and 

thallium nitrate 0.00441 1.47E-03 

V 0.02522 2.52E-03 

Zn, including zinc phosphide (respirable) 0.05125 1.28E-03 

Hazard Index (inorganics): 0.65 

PRODUCTS OF INCOMPLETE COMBUSTION   

Acetophenone 2.47E-03 3.35E-07 

Benzaldehyde 2.47E-03 5.70E-06 

Benzenedicarboxaldehyde 2.47E-03 4.11E-02 

Benzo(a)Pyrene 1.76E-06 5.86E-08 

Benzoic acid 2.47E-03 1.23E-05 

Chrysene 1.32E-05 4.39E-07 

Cycloheaxanol 2.47E-03 7.98E-08 

Cyclohexane 2.47E-03 4.78E-08 

Naphthalene   2.47E-04 1.31E-07 

Pyrene 1.44E-05 8.49E-09 

TCDD Equivalents, includes PCBs 5.12E-09 6.40E-04 

Hazard Index (PICs): 0.04 

Maximum modeled concentration at 1 lb/hr 
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Table 14 

Summary of Chronic Inhalation Risk Assessment 

Compound 

Max. Model 

Conc. 

(ug/m3) 

Non-cancer Hazard 

Quotient 
Cancer 

Risk 

Organic Compounds       

1,1,1-trichloroethane 2.69E-05 5.38E-09   

1,1,2-trichloroethane 2.69E-05 6.72E-08 4.30E-10 

1,1-dichloroethane 2.69E-05 5.38E-08 4.30E-11 

1,1-dichloroethylene 2.69E-05 1.34E-07   

1,2,4-trichlorobenzene 2.69E-05 1.34E-07   

1,2-Dibromo-3-chloropropane  2.69E-05 1.34E-04 5.38E-08 

1,2-Dibromoethane  2.69E-05 2.99E-06 1.61E-08 

1,2-dichloroethane 2.69E-05 1.12E-08 6.99E-10 

1,4-dichlorobenzene 2.69E-05 3.36E-08 2.96E-10 

1,4-dioxane 4.03E-05 1.34E-06 2.02E-10 

2,4,6-Trichlorophenol 2.69E-05   8.33E-11 

2,4-Dinitrotoluene 2.69E-05 3.84E-06 2.39E-09 

2-EthoxyEthanol 2.15E-04 1.08E-06   

2-MethoxyEthanol 2.15E-04 1.08E-05   

2-nitropropane  2.69E-05 1.34E-06 1.51E-10 

2-Propenoic acid, 2-methyl-, methyl 

ester 2.69E-05 3.84E-08 
  

3-methylcholanthrene  2.69E-05   1.69E-07 

7,12-dimethylbenz(a)anthracene  2.69E-05   1.91E-06 

Acetaldehyde 2.69E-05 2.99E-06 5.91E-11 

Acetonitrile 1.26E-03 2.11E-05   

Acrylamide  2.69E-05 4.48E-06 2.69E-09 

Acrylic Acid  2.69E-05 2.69E-05   

Acrylonitrile 2.69E-05 1.34E-05 1.83E-09 

Aniline  2.69E-05 2.69E-05 4.30E-11 

Benzene 5.49E-04 1.83E-05 4.28E-09 

Butyl diglycol 2.69E-05 1.34E-06   

Carbamic acid, ethyl ester  2.69E-05   7.80E-09 

Carbon Disulfide  2.69E-05 3.84E-08   

Carbon tetrachloride 2.69E-05 2.69E-07 1.61E-10 

Chlordane  2.69E-05 3.84E-05 2.69E-09 

Chlorobenzene 2.69E-05 2.69E-08   

Chloroform 2.69E-05 2.74E-07   
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Table 14 

Summary of Chronic Inhalation Risk Assessment 

Compound 

Max. Model 

Conc. 

(ug/m3) 

Non-cancer Hazard 

Quotient 
Cancer 

Risk 

Chloromethane  2.69E-05 2.99E-07   

Cresol 2.69E-05 4.48E-08   

Dichloroethyl ether  2.69E-05   8.87E-09 

Dichloromethane 2.15E-04 3.58E-07 2.15E-12 

Dimethylformamide 2.69E-04 8.96E-06   

Ethylbenzene 2.69E-05 2.69E-08 6.72E-11 

Ethylene dibromide  2.69E-05 2.99E-06 1.61E-08 

Ethylene glycol 3.23E-04 8.06E-07   

Ethylenethiourea  2.69E-05 8.96E-06 3.49E-10 

Formaldehyde 2.69E-05 2.74E-06 3.49E-10 

Heptachlor 2.69E-05   3.49E-08 

Hexachlorobenzene 2.69E-05 8.96E-06 1.24E-08 

Hexachlorobutadiene 2.69E-05 2.99E-07 5.91E-10 

Hexacloroethane  2.69E-05 8.96E-07   

Lindane 2.69E-05 8.96E-05 8.33E-09 

Methanol 3.17E-03 1.59E-07   

Methyl isobutyl ketone 4.03E-05 1.34E-08   

Naphthalene   2.69E-05 8.96E-06 9.14E-10 

Nitrobenzene 2.69E-05 2.99E-06 1.08E-09 

Pentachlorophenol 2.69E-05 2.69E-07 1.37E-10 

Phenol 2.69E-05 1.34E-07   

Propylene dichloride 2.69E-05 6.72E-06   

Tetrachloroethylene 2.69E-05 6.72E-07 6.99E-12 

Toluene 6.72E-05 1.34E-08   

Toxaphene 2.69E-05   8.60E-09 

Trichloroethylene 5.38E-05 2.69E-05 2.20E-10 

Triethylamine 3.17E-03 4.53E-04   

Vinyl chloride  2.69E-05 2.69E-07 2.37E-10 

Xylene 2.69E-05 2.69E-07   

Hazard Index (organics, non-cancer): 9.36E-04  

  Cancer risk (organics): 2.26E-06 

INORGANICS       

As 3.08E-06 2.06E-04 1.33E-08 

Be 2.57E-06 1.29E-04 6.17E-09 
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Table 14 

Summary of Chronic Inhalation Risk Assessment 

Compound 

Max. Model 

Conc. 

(ug/m3) 

Non-cancer Hazard 

Quotient 
Cancer 

Risk 

Cd 1.08E-05 1.08E-03 1.94E-08 

Cl2 7.44E-04 4.96E-03   

Co 1.08E-05 1.08E-04   

Cr+6 7.78E-06 7.78E-05 9.33E-08 

HCl 7.44E-03 3.72E-04   

HF 2.80E-05 2.00E-06   

Hg 3.83E-06 1.28E-05   

Hydrogen sulfide  1.70E-07 8.52E-08   

Mn 1.17E-05 3.91E-05   

Ni 1.51E-05 1.68E-04   

Pb, including lead acetate and lead 

phosphate 2.25E-05 1.50E-04   

Sb 3.73E-06 1.86E-05   

Se 7.67E-06 3.83E-07   

Ti (titanium dioxide) 5.12E-06 5.12E-05   

Hazard Index (non-cancer inorganics): 7.37E-03  

  Cancer Risk: 1.32E-07 

PRODUCTS OF INCOMPLETE 

COMBUSTION 
      

Benzo(a)Anthracene 4.79E-09   2.88E-13 

Benzo(a)Pyrene 1.83E-09 9.16E-07 1.10E-12 

Benzo(b)Fluoranthene 4.28E-09   2.57E-13 

Benzo(k)Fluoranthene 9.01E-09   5.41E-14 

Chrysene 1.11E-08   6.67E-15 

DiBenz(a,h)Anthracene 1.28E-09   7.67E-13 

Indeno(1,2,3-cd)Pyrene 1.28E-09   7.67E-14 

Naphthalene   2.08E-07 6.94E-08 7.08E-12 

TCDD Equivalents, includes PCBs 4.32E-12 1.08E-07 1.43E-10 

Hazard Index (PICs, non-cancer): 1.09E-06  

  Cancer risk (PICs): 1.52E-10 
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APPENDIX A 

 

SITE PLAN 

 



 

 
L:\Projects\Elcon\1065\EV181065.03\1803-01.docx  

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX B 

 

PCB EMISSION CALCULATIONS 

  



Average as TEQ 

(ng/hr) @ Israel 

Processing Rate*

Assumed TEQ per 

HHRAP (Israel 

Report Does Not 

State What TEQs 

they Used to Adjust)

Actual Average Rate @ 

Israel Processing Rate
Similar Co-Planar PCB Co-Planar PCB TEQ

Average PCB as TEQ (ng/hr) 

@ Israel Processing Rate 

Assuming PCB 

Concentration is Similar to 

Dioxin Concentration

12.85 1.00 12.8475 3,3',4,4'-tetrachlorobiphenyl 0.0001 0.00128475

3,4,4',5-tetrachlorobiphenyl 0.0001 0.00128475

13.86 1.00 13.8625 2,3,3',4,4'-pentachlorbiphenyl 0.0001 0.00138625

2,3,4,4',5-pentachlorobiphenyl 0.0005 0.00693125

2,3',4,4',5-pentachlorobiphenyl 0.0001 0.00138625

2',3,4,4',5-pentachlorobiphenyl 0.0001 0.00138625

3,3',4,4',5-pentachlorobiphenyl 0.1 1.38625

2.76 0.10 27.55 3,3',4,4',5,5'-hexachlorobiphenyl 0.01 0.2755

6.80 0.10 68.025 2,3,3',4,4',5-hexachlorobiphenyl 0.0005 0.0340125

4.72 0.10 47.15 2,3,3',4,4',5'-hexachlorobiphenyl 0.0005 0.023575

3,3',4,4',5,5'-hexachlorobiphenyl 0.00001 0.0004715

3.85 0.01 385.25 2,3,3',4,4',5,5'-heptachlorobiphenyl 0.0001 0.038525

0.53 0.0001 5325

Average as TEQ 

(ng/hr) @ Israel 

Processing Rate

Assumed TEQ per 

HHRAP

Actual Average Rate @ 

Israel Processing Rate
Similar Co-Planar PCB Co-Planar PCB TEQ

Average PCB as TEQ (ng/hr) 

@ Israel Processing Rate 

Assuming PCB 

Concentration is Similar to 

Furan Concentration

5.53 0.10 55.325 3,3',4,4'-tetrachlorobiphenyl 0.0001 0.0055325

3,4,4',5-tetrachlorobiphenyl 0.0001 0.0055325

5.64 0.05 112.8 2,3,3',4,4'-pentachlorbiphenyl 0.0001 0.01128

47.81 0.50 95.62 2,3,4,4',5-pentachlorobiphenyl 0.0005 0.04781

2,3',4,4',5-pentachlorobiphenyl 0.0001 0.009562

2',3,4,4',5-pentachlorobiphenyl 0.0001 0.009562

3,3',4,4',5-pentachlorobiphenyl 0.1 9.562

27.51 0.10 275.1 3,3',4,4',5,5'-hexachlorobiphenyl 0.01 2.751

21.18 0.10 211.8 2,3,3',4,4',5-hexachlorobiphenyl 0.0005 0.1059

4.15 0.10 41.475 2,3,3',4,4',5'-hexachlorobiphenyl 0.0005 0.0207375

16.77 0.10 167.725 3,3',4,4',5,5'-hexachlorobiphenyl 0.00001 0.00167725

12.51 0.01 1251 2,3,3',4,4',5,5'-heptachlorobiphenyl 0.0001 0.1251

2.37 0.01 237

1.50 0.0001 14950



TOTAL TEQ EMISSION 

RATE (ng/hr) FOR 

PCDD/PCDF AND PCB 

@ ISRAEL PROCESS 

RATE

1.77 Assuming Concentration Similar to Dioxins 192

12.66 Assuming Concentration Similar to Furans 203

PCB AS TEQ EMISSION RATE (ng/hr) @ ISRAEL PROCESS RATE
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APPENDIX C 

 

ELECTRONIC DATA FILES 

 


