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Date: July 21, 1995 

Subject: 

From: 

To : 

MIDWEST RESEARCH INSTITUTE 

Suite 350 
401 Harrison Oaks Boulevard 

Cary. North Carolina 27513.2412 

Telephone (919) 677-0249 

FAX (919) 677-0065 

AP-42 Section 11.26, Talc Processing 
Review and Update of Mineral Products Industry and 
Metallurgical Industries Sections of Chapters 11 and 12 
of AP-42 
EPA Contract 68-D2-0159, Work Assignment 2-01 
MRI Project 4602-01 - 

RP Richard Marinshaw 
X I  Ron Myers 

U. S. Environmental Protection Agency 
Research Triangle Park, N.C. 27711 

EPAIEFIGIEMAD (MD-14) 

Here is a copy of the final draft background report and AP- 
42 section on Talc Processing. As a result of the external 
review of the previous draft (which was the second external 
review for this section), we received comments from the Bureau of 
Mines (minor comments) and from two talc plants, and two new test 
reports from two Luzenac America (Luzenac) facilities in Montana. 
The two test reports included the results of tests on 15 emission 
sources. As we discussed in early June, we sent the background 
report and section back to Luzenac for a final review following 
the incorporation of the additional test data. Luzenac provided 
final comments and also provided two additional reports that 
document tests on three sources. We then reviewed those test 
reports and incorporated the data into the enclosed final draft 
report. The following is a summary of the changes made to the 
background report and AP-42 section as a result of the external 
review. 

0 Because of the relative amount of new data, the format of the 
background document was changed from a memorandum to a 
background report. 

One of the plants objected to our use of the metals data from 
their facility (taken from three test reports [References 5, 
6, and 7 of Section 4 of the background report] that the plant 
submitted to the State agency) and said that metals emissions 
are a function of talc deposit, are inconsistent, and should 
not be representative of the industry. They also asked that 
all references to their facility be deleted from the final 
report. In response (as we discussed), we eliminated the 
metals emission factors from the section, but indicated that 
metals may be emitted depending on the characteristics of the 
talc deposit. We also coded the test reports from that plant 
and placed in the CBI files: the letter from the facility 

0 



requesting anonymity, and a copy of the title page of each of 
the test reports. 

Descriptions of the four new references (References 8 through 
11) were added to the background report. 

New emission factors were added for ore drying, classifying, 
pellet drying, pneumatic conveyor venting, and storage bin 
loading (separate factors for storing crushed talc, ground 
talc, and final product). 

As we discussed, the PM factors are presented as "total PM" as 
a result of the inclusion of back-half data. 

Factors now are presented in units of lb/1,000 lb. 

The factor for pelletizing presented in the previous draft was 
deleted based on information provided by Luzenac, which 
indicated that the factor was unrealistically high and more 
likely represents emissions from the loading of the storage 
bin that feeds the pelletizer. 

With the exception of the factors for CO, emissions from 
grinding, all of the factors from the previous draft section 
changed as a result of the new data. 
the PM factor for grinding, all of the revised factors are 
higher than the previous ones. See the summary of changed 
factors below. 

With the exception of 

Source 

Factor for total PM, lb/1,000 lb 

Previous draft Final draft 

Primary crushing 
Screening and 
transfer 

0.00055 0.00074 

0.0037 0.0043 

Grinding 
Pelletizing 

Packaging 

0.067 0.022 

0.054 Deleted 
0.0090 0.0027 



MIDWEST RESEARCH INSTITUTE 
Suite 350 

401 Harrison Oaks boulevard 
Caw. Nonh Carolina 27513-2412 

Telephone (919) 677-0249 

FAX (919) 677-0065 

June 16, 1995 

William R. Kraemer 
Environmental Coordinator 
Luzenac America 
767 Old Yellowstone Trail 
Three Forks, Montana 59752-931 3 

Dear Mr. Kraemer: 

Enclosed is a copy o f  the background report for the revised draft AP-42 
Section 11.36, Talc Processing. Please note that Chapter 5 of the background 
report includes a copy of the revised draft AP-42 section. The background report 
has been revised t o  incorporate the comments and additional data received as a 
result of the industry review of the previous draft report on talc processing. Most 
o f  the revisions t o  the report are based on the t w o  emission test reports that you 
transmitted to  me on April 25, 1995, for the Luzenac America Three Forks and 
Sappington Mills. Therefore, we would appreciate it if you could review the 
enclosed revised report and send us you comments. Please note that the reports 
for the Three Forks and Sappington Mills correspond to  References 8 and 9 in 
Chapter 4 of the background report and References 12 and 13 in the AP-42 
section. 

Due t o  t ime constraints, we  would appreciate your comments no later than 
June 30, 1995. If you have any questions or need additional information, I can be 
reached by telephone a t  (91 9) 677-0249, Extension 5359, or by Fax at  
91 9-677-0065. 

Sincerely, 

Senior Environmental Engineer 

cc: Ron Myers, EFIG (MD-14) 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
Office of Air Quality Planning and Standards 

Research Triangle Park, North Carolina 2771 1 

JAN 2 5 1995 

Mr. Richard A. Valentinetti 
Director 
Air Pollution Control Division 
Vermont Agency of Natural Resources 
103 S. Main Street 
Waterbury, Vermont 05671-0402 

Dear Mr. Valentinetti: 

The Emission Factor and Inventory Group of the U. S. 
Environmental Protection Agency (EPA) is in the process of 
updating the document Compilation of Air Pollutant Emission 
Factors, Volume I: Stationary Point and Area Sources (known more 
commonly as AP-42). As part of this process, we are now seeking 
comments on the draft sections that are to be included in the 
next update of AP-42. 

Talc Processing, and the corresponding background memorandum for 
the section. Following the previous industry review of the draft 
AP-42 section, we received copies of several emission test 
reports for talc processing facilities. Consequently, we have 
made significant changes to the draft AP-42 section. We would 
appreciate your organization reviewing the enclosed revised draft 
AP-42 section and background memorandum and sending us your 
comments. In addition, please feel free to distribute copies of 
these documents to other interested persons. 
a response to this request by March 3 ,  1995. 

The emission factors presented in AP-42 generally are based 
upon results from validated tests or other emission evaluations 
that are similar to EPA reference test methods. As a result, 
revisions to the emission factors presented in AP-42 must be 
supported by equivalent documentation. If you disagree with any 
emission factors presented in the enclosed AP-42 section or have 
additional supporting documentation, we would appreciate your 
providing either a copy of the documentation or information on 
how we can obtain copies of the supporting documentation. We 
would also appreciate specific comments on the process 
description and process flow diagram presented in the enclosed 
draft AP-42 section. 

Enclosed is a copy of the revised draft Section 11.26, 

We would appreciate 
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We look forward to receiving your comments. If you have 
questions or need additional time to respond, I can be reached by 
telephone at (919) 541-5407 or by fax at (919) 541-0684. 

Sincerely, 

Ronald E. Myers 
Emission Factor and Inventory Group 

Emissions, Monitoring, and 
Analysis Division 

2 Enclosures 
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We look forward to receiving your comments. If you have 
questions or need additional time to respond, I can be reached by 
telephone at (919) 541-5407 or by fax at (919) 541-0684. 

Sincerelv. 

/dJW Ronald E. Myers 
Emission Factor and Inventory Group 

Emissions, Monitoring, and 
Analysis Division 

2 Enclosures 



IDENTICAL LETTERS SENT TO THE FOLLOWING ADDRESSEES: 

Lynette Rapetti 
Plant Manager 
Luzenac America, Inc. 
Post Office Box 280 
San Andreas, California 95249 

Ms. Marcia Mellon 
Plant Manager 
Luzenac America, Inc. 
Post Office Box 130 
Cameron, Montana 59720 

Mr. Bill Piombino 
Plant Manager 
Barretts Minerals 
Post Office Box 1147 
Dillon, Montana 59725 

Mr. Steve Harms 
Plant Superintendent 
Luzenac America, Inc. 
28769 Sappington Road 
Three Forks, Montana 59752 

Mr. D. Putnan 
Vice President 
Gouverneur Talc Company, Inc. 
Post Office Box 89 
Gouverneur, New York 13642 

Mr. John Pugh 
Steatite of Southern Oregon 
2891 Elk Lane 
Grand Pass, Oregon 97527 

Mr. Jack Gill 
Plant Manager 
Pioneer Talc Company 
Post Office Box 1048 
Van Horn, Texas 79855 

Mr. Steven McEntire 
Technical Director 
Dal Minerals Corporation 
Post Office Box 17130 
Dallas, Texas 75217 



Mr. Pete Saldana 
Plant Manager 
Milwhite, Inc. 
Post Office Box 690149 
Houston, Texas 77269 

Mr. Stan Martin 
Plant Manager 
United Clays of Texas 
Post Office Box 174 
Troup, Texas 75789 

Mr. S. William Becker 
Executive Director 
State & Territory Air Pollution 

444 North Capital Street, Suite 307 
Washington, DC 20001-1514 

Program Administrators 

Mr. Tim Hicks 
Senior Process Engineer 
Luzenac America, Inc. 
Post Office Box 680 
Windsor, Vermont 05089 

Mr. Robert Virta 
The Branch of Industrial Minerals 
U.S. Bureau of Mines 
810 Seventh Street, NW, M S  5209 
Washington, D.C. 20241-9384 

Mr. Jeffrey T. Cheffee, P.E. 
Air Quality Bureau 
Montana State Department of Health 
and Environmental Sciences 
Post Office Box 200901 
Helena, Montana 59 62 0 - 09 01 

Mr. Thomas M. Allen, P.E. 
Division of Air Resources 
New York State Department of 
Environmental Conservation 
50 Wolf Road 
Albany, New York 12233-3250 



Mr. Steven N. Spaw 
Executive Director 
Texas Air Control Board 
6330 Highway 290 East 
Austin, Texas 78723 



MIDWEST RESEARCH INSTITUTE 
Suite 350 

401 Harrison Oak Boulevard 
Cay, Nonh Carolina 27513-2412 

Telephone (919) 677-0249 

FAX (919) 6774065 

Date: February 14, 1994 
(Revised November 28, 1994) 

Subject: Background Information for Proposed AP-42 Section 11.26, Talc Processing 
Review and Update of Mineral Products Industry and Metallurgical Industries Sections of 
Chapters 11 and 12 of AP-42 
EPA Contract 68-D2-0159, Work Assignment 2-01 
MRI Project 4602-01 

From: Richard Marinshaw 

To: RonMyers 
EPAEMADIEFIG (MD-14) 
U. S. Environmental Protection Agency 
Research Triangle Park, NC 2771 1 

I. Introduction 

This memorandum presents the background information that was used to develop the proposed 
AP-42 Section 11.26 on talc processing. A description of the industry is presented first. A process 
description followed by a discussion of emissions and controls is then presented. A review of the 
available test data on talc processing is then described. Finally, the reference list is provided. The 
draft AP-42 section is provided as the attachment. 

11. Industrv Description14 . .  

Talc, which is a soft, hydrous magnesium silicate (3Mg0.4SiOiH20), is used in a wide range of 
industries including the manufacture of ceramics, paints, paper, and asphalt roofing. The end uses 
for talc are determined by variables such as chemical and mineralogical composition, particle size and 
shape, specific gravity, hardness, and color. The Standard Industrial Classification (SIC) code for 
talc mining is 1499 (miscellaneous nonmetallic minerals, except fuels), and the SIC code for talc 
processing is 3295 (minerals and earths, ground or otherwise treated). There is no Source 
Classification Code (SCC) for the source category. 

The word refers to a wide variety of rocks and rock products. Soapstone is a massive, 
impure, talcose rock that has a variable talc content that can exceed SO percent. It has a slippery 
feeling and can be carved by hand. Steatite contains a high-purity talc suitable for making electrical 
insulators. These talc-containing minerals (soapstone and steatite) will be treated as talc in this 
section. The color of talc varies from snow-white to greenish-gray and various shades of green. The 
specific gravity of talc ranges from 2.6 to 2.8. 

In theory, talc is composed of 63.4 percent silicon dioxide (Si@), 31.9 percent magnesium oxide 
(MgO), and 4.7 percent water (H20). The actual composition of commercial talc may vary widely 
from these levels. Talcose rocks may contain mineral impurities that are composed of one or more of 
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the following oxides, ranging in.concentration from a trace to several percent: iron, titanium, 
aluminum, calcium, chromium, cobalt, manganese, nickel, phosphorus, potassium, or sodium. For 
most end-uses, these impurities are undesirable and are removed to the extent feasible. Tremolite, 
anthophylite, and actinolite, which are associated with asbestos, may be found in talc deposits, but are 
rarely fibrous in such deposits. Chrysotile also can be found in some talc deposits, but is extremely 
rare. 

. 
processed at 19 mines in 8 States, and domestic production amounted to 997,000 megagrams (Mg) 
(1,099,000 tons). Talc mines in Montana, New York, Texas, and Vermont accounted for about 

Talc deposits can be found in many parts of the world. In 1992, talc minerals were mined and 

98 percent of total domestic production in 1992. . .. 

The largest use of talc-group minerals is for manufacturing of ceramics (31 percent of total 1992 
U.S. production), which includes sanitary ware, floor and wall tile, dinnerware glazes ,  and electrical 
porcelains. For these end-products, adding talc to the usual clay-silica-feldspar body mixtures 
facilitates the firing of the ware and improves the quality. The second largest user of talc minerals is 
the paper industry (20 percent). The third major use of talc is as a filler or a pigment for paints 
(18 percent), followed by roofing applications (9 percent), plastics (5 percent), and cosmetics 
(5 percent). Talc also is used in the production of synthetic rubber, insecticides, and pharmaceuticals. 

Grades of talc are most frequently identified with the end use. Some of the important desirable 
properties are softness and smoothness, color, luster, high slip tendency, moisture content, oil and 
grease absorption, chemical inertness, fusion point, heat and electrical conductivity, and high 
dielectrical strength. 

111. Process Des~riotion'-**"~ 

Most domestic talc is mined from open-pit operations; over 95 percent of the talc ore produced 
in the United States comes from open-pit mines. Mining operations usually consist of conventional 
drilling and blasting methods. The softness of talc makes it easier to mine and process than most 
other minerals. 

Figure 1 is a process flow diagram for a typical domestic talc plant. Talc ore generally is hauled 
to the plant by truck from a nearby mine. The ore is crushed, typically in a jaw crusher, and 
screened. The coarse (oversize) material then is returned to the crusher. Rotary dryers may be used 
to dry the material. Secondary grinding is achieved with pebble mills or roller mills, producing a 
product that is 44 to 149 micrometers &m) (325 to 100 mesh) in sue. Some roller mills are designed 
to use heated air to dry the material as it is being ground. Hammer mills or air jet mills may be used 
to produce additional fine products. Air classifiers (separators), generally in closedcircuit with the 
mills, separate the material into coarse, coarse-plus-fine, and fine fractions. The coarse and coarse- 
plus-fine fractions then are stored as products. The fines may be concentrated using a shaking table 
(tabling process) to separate product containing small quantities of nickel, iron, cobalt, or other 
minerals, and then undergo a one-step flotation process. The resultant talc slurry is dewatered and 
filtered prior to passing through a flash dryer. The flashdried product is then stored for shipment, or 
it may be further ground to meet customer specifications. The classified material may also be 
pelletized prior to packaging for specific applications. In the pelletizing step, processed talc is mixed 
with water to form a paste and then extruded as pellets. 
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- Figure 1 .  Process flow diagram for talc pr~cessing.'~~~~ 
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Talc deposits mined in the southwestern United States contain organic impurities and must be 
calcined prior to additional processing to yield a product with uniform chemical and physical 
properties. Prior to calcining, the mined ore passes through a crusher and is ground to a specified 
screen sue. After calcining in a rotary kiln, the material passes through a rotary cooler. The cooled 
calcine (0 percent free water) is then stored for shipment, or it may be further processed. Calcined 
talc may be mixed with dried talc from other product lines and passed through a roller mill prior to 
bulk shipping. 

IV. Emissions and  control^'^^^^"^^^'^ 

The primary pollutant of concern in talc processing is particulate matter (Ph4) and PM less than 
IO pm (PM-10). Particulate matter is emitted from drilling, blasting, crushing, screening, grinding, 
drying, calcining, classifying, materials handling and transfer operations, packaging, and storage. 
Although pelletizing is a wet process, PM may emitted from the transfer and feeding of processed talc 
to the pelletizer. Particulate matter emissions may include trace amounts of several inorganic 
compounds that are listed hazardous air pollutants (HAP), including arsenic, cadmium, chromium, 
cobalt, manganese, nickel, and phosphorus. 

The emissions from dryers and calciners include products of combustion, such as carbon 
monoxide, carbon dioxide, nitrogen oxides, and sulfur oxides, in addition to filterable and 
condensible PM. Volatile organic compounds (VOC) also are emitted from the drying and calcining 
of southwestern United States talc deposits, which generally contain organic impurities. Products of 
combustion and VOC may also be emitted from roller mills that use heated air and from the furnaces 
that provide the heated air to the mill. 

In the mid to late 1970’s, the suspected presence of asbestos in the talc deposits located in upper 
New York State was a major controversy. The National Institute for Occupational Health and Safety 
(NIOSH) reported that the talc deposits in that region contained significant quantities of tremolite and 
anthophylite asbestos and reported elevated rates of lung cancer among those exposed to the talc. 
Later studies funded by the company mining the talc concluded that the material identified as asbestos 
in the NIOSH report was amphibole cleavage fragments rather than asbestos. The studies also 
concluded that the elevated cancer rates did not appear to be related to exposure to the talc dust mined 
from the deposits in question. Although some disagreement remains, the preponderance of evidence 
does not support the conclusion that the talc from those deposits contains asbestos. 

. .  

Emissions from talc dryers and calciners are typically controlled with fabric filters. Fabric 
filters also are used at some facilities to control emissions from mechanical processes such as crushing 
and grinding. 

V. Review of Emission Test Data 

A. Reference 8 

This report documents an emission test at a talc processing plant conducted in 1976. 
Uncontrolled and controlled filterable and condensible inorganic PM emissions and particle size 
distribution were measured. The PM emissions were measured using a modified Method 17. The 
particle size distribution was measured using an Alundum thimble connected to the nozzle by a 12411. 
steel probe, followed by a 47-millimeter-type SGA filter. The particle size distribution of the portion 
of the sample found to be less than 45 pm was determined using electronic particle counter methods. 
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Table 1 summarizes the particle size distribution. Because the test report did not include process 
operating rates, emission factors could not be developed from the emission data. Because optical 
procedures rather than inertial separators were used to determine the particle size distribution, the data 
are rated E. 

B. Reference 11 

This report documents the results of emission tests conducted on a talc processing impact mill ' 

and a talc pelletizer. The tests were conducted in 1986 to demonstrate compliance with State 
regulations. 

The sources tested were each ducted to a separate fabric filter, and only controlled emissions 
were measured. Filterable PM emissions were quantified using Method 5. Although three test rum 
were conducted, the report includes only the average production rates and filterable PM emission 
concentrations for the tests. In addition, due to the configuration of the stack, measurements could be 
made along one traverse only. 

Emission factors were developed for filterable PM emissions from the grinding and the 
pelletizing operations. Because of the lack of adequate detail in the report and the deviation in 
sampling procedures described above, the emission data are assigned a rating of D. 

C. Reference 12 

This report documents measurement of filterable PM emissions from a talc primary crusher, 
crushed ore screen, roller mill, and bagging operation. The sources tested were each ducted to a 
separate fabric filter, and only controlled emissions were measured. The tests were conducted in 
1990 to demonstrate compliance with State regulations. 

The primary crusher reduces material up to 100 centimeters (cm) (40 in.) in size to less than 
14.6 cm (5.75 in.). Emissions from the crusher are collected at the ore feed point, at the crushed ore 
discharge point, and along the skirted conveyor that transports crushed material to the screen. The 
emission stream is ducted to a cartridge type fabric filter. The material exiting the screen is deposited 
through a chute onto a conveyor. Emissions from the screen are combined with emissions collected 
from two pickup points along the conveyor located on the discharge side of the screen and ducted to a 
cartridge type fabric filter. In the roller mill, crushed talc ore is ground to a fine powder. The roller 
mill system includes a furnace to provide heated makeup air to entrain the fine particles, which are 
passed through a product recovery cyclone. The recovered product is classified by means of a pair of 
vibrating screens. Undersize material is pneumatically conveyed to storage and oversize material is 
returned to the roller mill. In the bagging operation, talc of four different grades (Grades 36, 85, and 
100, and a special order) is bagged separately. Emissions from the bagging operation are ducted to 
two fabric filters. 

Filterable PM emissions were quantified using Method 5, and three test runs were conducted. In 
addition, carbon dioxide (Cod concentrations in the exhaust stream from the roller mill were 
measured using fyrite. Although no problems were identified in the report, the information provided 
in Reference 13 indicates that the fabric filter that controlled emissions from the roller mill was 
malfunctioning during the test. 
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TABLE 1. SUMMARY OF PARTICLE SIZE DISTRIBUTION DATA FROM A TALC 
CRUSHING AND GRINDING FACILITYa 

Cumulative percent less 
Diameter, pmb Cumulative weight, g than diameter 

55.4 1.564 91.3 

34.9 3.932 78.2 

3.0 17.521 3.0 

rertical mill 

2.0 17.898 0.94 

1 .o 18.049 0.11 

29.0 0.002 100.0 1.0 

I 

II 

7.5 I 

14.9 

11.9 

9.4 

2.192 I 

0.031 99.4 

0.144 97.1 

0.943 80.8 

43.3 II 
4.7 

3.0 

1.9 

4.554 7.5 

4.821 2.1 

4.908 0.28 

I 
Itorage, bagging, air 
lassification 

1.0 I 
43.9 0.014 99.9 

27.1 0.339 97.9 

17.4 2.141 86.6 

13.8 4.289 13.2 

11.0 6.922 56.8 

6.9 12.108 24.5 

4.4 14.847 7.4 

4.920 I 

2.0 

0.04 11 

15.885 

'Reference 8. Data rated D. 
boptical procedures rather than inertial separators used to determine particle size distribution; data may be 
suspect. 
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Emission factors were developed for filterable PM emissions from all sources and for CO, 
emissions from the roller mill. The emission factors for the primary crushing, screening, and 
bagging operations were rated B; the test method was sound and no problems were reported but run- 
by-run process rates were not provided. The filterable PM data for the roller mill is rated D due to 
the problem with the control device. Finally, the CO, data for the roller mill was downrated to C 
because of the test method used and the lack of run-by-run process data. 

D. Reference 13 

This report documents the results of a retest of the roller mill subsequent to the test documented 
in Reference 12. Emissions from the mill were tested after repairs were made to the fabric filter that 
controls emissions from the mill. The test was conducted in 1990, three months after the test 
documented in Reference 12. 

Filterable PM emissions were quantified using Method 5, and three test runs were conducted. In 
addition, carbon dioxide (C0.J concentrations in the exhaust stream from the roller mill were 
measured using @rite. No problems were identified in the test report. 

Emission factors were developed for emissions of filterable PM and CO, from the roller mill. 
The filterable PM emission factor was rated B; the test method was sound and no problems were 
reported but run-by-run process rates were not provided. The CO, data for the roller mill was 
downrated to C because of the test method used and the lack of run-by-run process data. 

E. Reference 14 

This report documents measurements of emissions of filterable PM and four metals from a talc 
roller mill. Emissions from the mill are controlled with a fabric filter, and only controlled emissions 
were measured. The tests were conducted in 1993 to demonstrate compliance with State regulations. 

Filterable PM emissions were quantified using a modified Method 17 to allow measurement of 
metals emissions also. The modification consisted of the stainless steel sampling train equipment 
being replaced with teflon coated equipment. The sample was analyzed for four metals (arsenic, 
cadmium, hexavalent chromium, and nickel) using National Institute for Occupational Safety and 
Health (NIOSH) Method 7300. Two runs were conducted. The talc product and fabric filter catch 
also were analyzed for the same metals. Table 2 summarizes the results of those analyses. 

Emission factors were developed for emissions of filterable PM, arsenic, and nickel; hexavalent 
chromium and cadmium were not detected in the samples. The emission data were rated C because 
only two test runs were conducted and average rather than run-by-run process rates were provided in 
the report. 

F. Reference 15 

This report documents measurements of emissions of filterable PM and four metals from a talc 
roller mill. Emissions from the mill are controlled with a fabric filter, and only controlled emissions 
were measured. The tests were conducted in 1993 to demonstrate compliance with State regulations. 
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Filterable PM emissions were quantified using a modified Method 17 to allow measurement of 
metals emissions also. The modification consisted of the stainless steel sampling train equipment 
being replaced with teflon coated equipment. The sample was analyzed for four metals (arsenic, 
cadmium, hexavalent chromium, and nickel) using NIOSH Method 7300. Two runs were conducted. 
The talc product and fabric filter catch also were analyzed for the same metals. Table 2 includes the 
results of those analyses. 

Emission factors were developed for emissions of filterable PM, hexavalent chromium, and 
nickel; arsenic and cadmium were not detected in the samples. The emission data were rated C 
because only two test runs were conducted and average rather than run-by-run process rates were 
provided in the report. 

G .  Reference 16 

This report documents measurements of emissions of filterable PM and four metals from a talc 
roller mill. The roller mill was located at the same facility for the test documented in Reference 15. 
Emissions from the mill are controlled with a fabric filter, and only controlled emissions were 
measured. The tests were conducted in 1993 to demonstrate compliance with State regulations. 

Filterable PM emissions were quantified using a modified Method 17 to allow measurement of 
metals emissions also. The modification consisted of the stainless steel sampling train equipment 
being replaced with teflon coated equipment. The sample was analyzed for five metal analpes 
(arsenic, cadmium, hexavalent chromium, total chromium, and nickel) using NIOSH Method 7300. 
Only one test run was conducted. The talc product and fabric filter catch also were analyzed for the 
same metals. Table 2 includes the results of those analyses. 
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Emission factors were developed for emissions of filterable PM, hexavalent chromium, and 
nickel; arsenic and cadmium were not detected in the samples. However, the emission data were not 
rated because only one test run was conducted. 

VI. Develoment of Candidate Emission Factors 

Table 3 summarizes the available data on emissions from talc processing, and Table 4 presents 
the candidate emission factors for the AP-42 Section 11.26, Talc Processing. The following 
paragraphs describe the candidate emission factors were developed from the data presented in 
Table 3. 

For primary crushing, and for screening and transfer of crushed talc, filterable PM data from 
one B-rated test were available. The candidate emission factors developed from the data are assigned 
a rating D because they are based on a single test. These emission factors are in units of kg/Mg 
flb/ton) of crushed talc production. 

For filterable PM emissions from talc grinding, data were available from one B-rated test, two 
C-rated tests, and two D-rated tests. The average emission factor calculated from the B-rated 
(Reference 13) data set is between 1 and 2 orders of magnitude lower than the average factors 
developed from the other data sets. Based on the information provided in the test reports, there is no 
apparent explanation for why the Reference 13 data are so much lower in magnitude than the other 
data sets. Furthermore, because the emission stfeam sampled for Reference 13 included emissions 
from screening as well as grinding, the factor developed from Reference 13 data would be expected to 
be comparable if not higher in magnitude than the factors developed from the other references. In 
view of-this inconsistency in the data and the lack of a reason for excluding any of the data sets, the 
data from all five sets were combined. The average factors developed from References 12 and 13 
were first combined because they represent emissions from the same grinding mill. That average 
factor was then average with the factors developed from the other three data sets. The resulting 
candidate emission factor is 0.067 kglMg (0.14 Iblton) of ground material produced; this factor is 
rated E because it is based primarily on C- and D-rated data. 

For talc pelletizing, one D-rated data set was available. The candidate emission factor developed 
from the data is rated E; the units for the factor are kg/Mg (lb/ton) of talc pellets produced. 

For processed talc packaging and storage, one B-rated data set was available. Because this 
factor is based on data for a specific combination of talc grades, it may not be representative of 
emissions from general packaging and storage operations. Therefore, the factor is assigned a rating 
of E. The units for the factor are kg/Mg (lb/ton) of talc packaged and stored. 
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11.26 TALC PROCESSING 

11.26.1 Process Description'" 

Talc, which is a soft, hydrous magnesium silicate (3Mg04Si02.H20), is used in a wide range 
of industries including the manufachire of ceramics, paints, paper, and asphalt roofing. The end-uses 
for talc are determined by variables such as chemical and mineralogical composition, particle size and 
shape, specific gravity, hardness, and color. There is no Source Classification Code (SCC) for the 
source category. 

Most domestic talc is mined from open-pit operations; over 95 percent of the talc ore 
produced in the United States comes from open-pit mines. Mining operations usually consist of 
conventional drilling and blasting methods. The softness of talc makes it easier to mine and process 
than most other minerals. 

Figure 11.26-1 is a process flow diagram for a typical domestic talc plant. Talc ore generally 
is hauled to the plant by truck from a nearby mine. The ore is crushed, typically in a jaw crusher, 
and screened. The coarse (oversize) material then is returned to the crusher. Rotary dryers may be 
used to dry the material. Secondary grinding is achieved with pebble mills or roller mills, producing 
a product that is 44 to 149 micrometers b m )  (325 to 100 mesh) in size. Some roller mills are 
designed to use heated air to dry the material as it is being ground. Hammer mills or jet air mills 
may be used to produce additional final products. Air classifiers (separators), generally in closed- 
circuit with the mills, separate the material into coarse, coarse-plus-fine, and fine fractions. The 
coarse and coarse-plus-fine fractions then are stored as products. The fines may be concentrated 
using a shaking table (tabling process) to separate product containing small quantities of nickel, iron, 
cobalt, or other minerals and then undergo a one-step flotation process. The resultant talc slurry is 
dewatered and filtered prior to passing through a flash dryer. The flashdried product is then stored 
for shipment, or it may be further ground to meet customer specifications. The classified material 
also may be pelletized prior to packaging for specific applications. In the pelletizing step, processed 
talc is mixed with water to form a paste and then extruded as pellets. 

. .  

Talc deposits mined in the southwestern United States contain organic impurities and must be 
calcined prior to additional processing to yield a product with uniform chemical and physical 
properties. Generally, a separate product will be used to produce the calcined talc. Prior to 
calcining, the mined ore passes through a crusher and is ground to a specified screen size. After 
calcining in a rotary kiln, the material passes through a rotary cooler. The cooled calcine (0 percent 
free water) is then stored for shipment, or it may be further processed. Calcined talc may be mixed 
with dried talc from other product lines and passed through a roller mill prior to bulk shipping. 

11.26.2 Emissions and  control^'-^,^^^*^-" 

The primary pollutant of concern in talc processing is particulate matter (PM) and PM less 
than 10 p n  (PM-IO). Particulate matter is emitted from drilling, blasting, crushing, screening, 
grinding, drying, calcining, classifying, materials handling and transfer operations, packaging, and 
storage. Although pelletizing is a wet process, PM may emitted from the transfer and feeding of 
processed talc to the pelletizer. Particulate matter emissions may include trace amounts of several 
inorganic compounds that are listed hazardous air pollutants (HAP), including arsenic, cadmium, 
chromium, cobalt, manganese, nickel, and phosphorus. 

Mineral Products 11.26-1 
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The emissions from dryers and calciners include products of combustion, such as carbon 

monoxide, carbon dioxide, nitrogen oxides, and sulfur oxides, in addition to filterable and 
condensible PM. Volatile organic compounds also are emitted from the drying and calcining of 
southwestern United States talc deposits, which generally contain organic impurities. Products of 
combustion and VOC may also be emitted from roller mills that use heated air and from the furnaces 
that provide the heated air to the mill. 

Emissions from talc dryers and calciners are typically controlled with fabric filters. Fabric 
filters also are used at some facilitiei to control emissions from mechanical processes such as crushing 
and grinding. Emission factors for PM emissions from talc processing are presented in Table 11.26-1 
(metric and English units). Emission factors for other pollutants are presented in Table 11.26-2. 
Particle size distributions for talc processing are summarized in Table 11.26-3 and are depicted 
graphically in Figure 11.26-2. 
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Process 
Grindingb 

(SCC 3-05---> 
Grinding, with fabric filter 

(SCC 3-05---3 

Table 11.26-1 (Metric And English Units). 
EMISSION FACTORS FOR TALC PROCESSING--PMa 

EMISSION FACTOR RATING: E 

Emission factor 
Pollutant kdMg Ib/ton 

co2 9.3 19 

Arsenic’ 9.5 x lod 1.9 x 10-5 

chromiumd 7.0 x 10-6 1.4 10” 
Hexavalent 

Nickele 3.9 x 10-5 7.8 x lo5  

Process 
Primary crushing, with fabric filter‘ 

Screening and transfer, with fabric filterd 
(SCC 3-05---3 

(SCC 3-05---3 
Grinding, with fabric filter’ 

(SCC 3-05---3 
Pelletizing, with fabric filterf 

Packaging and storage, with fabric filterg 
(SCC 3-05---3 

(SCC 343-0--_) 

Filterable PMb 

k g m g  
0.00055 

0.0037 

0.067 

0.054 

0.0027 

Ib/ton 
0.0011 

0.0074 

0.14 

0.13 

0.0059 

=SCC = Source Classification Code. Emission factors in units of kg/Mg and Ib/ton of production. 
bFilterable PM is that PM collected on or prior to the filter of an EPA Method 5 (or equivalent) 
sampling train. 

‘Reference 8. EMISSION FACTOR RATING: D. 
dReference 8. For crushed talc. 
eReferences 7-1 1. Based on five emission tests that ranged from 0.0019 to 0.16 kg/Mg (0.0039 to 
0.33 Iblton). 

‘Reference 7. 
gReference 8. Based on data for packaging and storing combination of Grades 36, 85, and 100 talc, 
plus a specialty grade talc. 

Table 11.26-2 (Metric And English Units). 
EMISSION FACTORS FOR TALC PROCESSING--OTHER POLLUTANTSa 

EMISSION FACTOR RATING: E 

‘SCC = Source Classification Code. Emission factors in units of kg/Mg and Ib/ton of production. 
bReferences 8-9. For roller mill using heated makeup air. 
‘Reference 10. 
dReference 11. 
eReferences 10-1 1. 
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29.0 
18.8 
14.9 
11.9 
9.4 
7.5 
4.7 
3.0 
1.9 
1 .o 

43.9 
27.7 
17.4 
13.8 
11.0 
6.9 
4.4 
3.0 
2.0 
1 .o 

DRAFT 

0.11 

100.0 
99.7 
99.4 
97.1 
80.8 
43.3 
7.5 
2.1 
0.28 
0.04 

99.9 
97.9 
86.6 
73.2 
56.8 
24.5 
7.4 
3.1 
0.92 
0.10 

Table 11.26-3. SUMMARY OF PARTICLE SIZE DISTRIBUTIONS FOR TALC 
PROCESSINGa 

Process 
Primary/secondary crushing 
- 

Grinding 

Storage, bagging, air classification 

I Cumulative Dercent less than 
Diameter. urn I diameter 

55.4 I 91.3 
34.9 
22.0 
17.4 
11.0 
6.9 
3.0 
2.0 

78.2 
56.7 
47.2 
38.8 
21.4 
3.0 
0.94 

'Reference 5. Optical procedures rather than inertial separators used to determine particle size 
distribution; data may be suspect. 
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Figure 11.26-2. Particle size distribution for talc processings 
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This is preliminary material, in draft form, for purposes of review. This material must not be 

quoted, cited, or in any other way considered or used as final work. 

11.26 TALC PROCESSING 

11.26.1 Process Description'-7 

Talc, which is a soft, hydrous magnesium silicate (3Mg0.4SiOz.Hz0), is used in a wide range 
of industries including the manufachire of ceramics, paints, paper, and asphalt roofing. The end-uses 
for talc are determined by variables such as chemical and mineralogical composition, particle size and 
shape, specific gravity, hardness, and color. There is no Source Classification Code (SCC) for the 
source category. 

Most domestic talc is mined from open-pit operations; over 95 percent of the talc ore 
produced in the United States comes from open-pit mines. Mining operations usually consist of 
conventional drilling and blasting methods. The softness of talc makes it easier to mine and process 
than most other minerals. 

Figure 11.26-1 is a process flow diagram for a typical domestic talc plant. Talc ore generally 
is hauled to the plant by truck from a nearby mine. The ore is crushed, typically in a jaw crusher, 
and screened. The coarse (oversize) material then is returned to the crusher. Rotary dryers may be 
used to dry the material. Secondary grinding is achieved with pebble mills or roller mills, producing 
a product that is 44 to 149 micrometers @m) (325 to 100 mesh) in size. Some roller mills are 
designed to use heated air to dry the material as it is being ground. Hammer mills or jet air mills 
may be used to produce additional final products. Air classifiers (separators), generally in closed- 
circuit with the mills, separate the material into coarse, coarse-plus-fine, and fine fractions. The 
coarse and coarse-plus-fine fractions then are stored as products. The fines may be concentrated 
using a shaking table (tabling process) to separate product containing small quantities of nickel, iron, 
cobalt, or other minerals and then undergo a one-step flotation process. The resultant talc slurry is 
dewatered and filtered prior to passing through a flash dryer. The flash-dried product is then stored 
for shipment, or it may be further ground to meet customer specifications. The classified material 
also may be pelletized prior to packaging for specific applications. In the pelletizing step, processed 
talc is mixed with water to form a paste and then extruded as pellets. 

Talc deposits mined in the southwestern United States contain organic impurities and must be 
calcined prior to additional processing to yield a product with uniform chemical and physical 
properties. Generally, a separate product will be used to produce the calcined talc. Prior to 
calcining, the mined ore passes through a crusher and is ground to a specified screen size. After 
calcining in a rotary kiln, the material passes through a rotary cooler. The cooled calcine (0 percent 
free water) is then stored for shipment, or it may be further processed. Calcined talc may be mixed 
with dried talc from other product lines and passed through a roller mill prior to bulk shipping. 

11.26.2 Emissions and C o n t r ~ l s ' ~ ~ ~ ~ ~ ~ ~ ' ~ ' ~  

The primary pollutant of concern in talc processing is particulate matter (PM) and PM less 
than 10 pm (PM-10). Particulate matter is emitted from drilling, blasting, crushing, screening, 
grinding, drying, calcining, classifying, materials handling and transfer operations, packaging, and 
storage. Although pelletizing is a wet process, PM may emitted from the transfer and feeding of 
processed talc to the pelletizer. Particulate matter emissions may include trace amounts of several 
inorganic compounds that are listed hazardous air pollutants (HAP), including arsenic, cadmium, 
chromium, cobalt, manganese, nickel, and phosphorus. 

Mineral Products 11.26-1 
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The emissions from dryers and calciners include products of combustion, such as carbon 
monoxide, carbon dioxide, nitrogen oxides, and sulfur oxides, in addition to filterable and 
condensible PM. Volatile organic compounds also are emitted from the drying and calcining of 
southwestern United States talc deposits, which generally contain organic impurities. Products of 
combustion and VOC may also be emitted from roller mills that use heated air and from the furnaces 
that provide the heated air to the mill. 

Emissions from talc dryers and calciners are typically controlled with fabric filters. Fabric 
filters also are used at some facilities to control emissions from mechanical processes such as crushing 
and grinding. Emission factors for PM emissions from talc processing are presented in Table 11.26-1 
(metric and English units). Emission factors for other pollutants are presented in Table 11.26-2. 
Particle size distributions for talc processing are summarized in Table 11.26-3 and are depicted 
graphically in Figure 11.26-2. 

REFERENCES FOR SECTION 11.26 

1. Calciners And Dryers In Mineral lndustries--Background Informarion For Proposed Standards, 
EPA-450/3-025a, U. S .  Environmental Protection Agency, Research Triangle Park, NC, 
October 1985. 

2. L. A. Roe and R. H. Olson, "Talc", Industrial Rocks And Minerals, Volume I ,  Society of 
Mining Engineers, NY, 1983. 

3. R. L. Virta, ?7ze Talc Industry-An Oveniew, Information Circular 9220, Bureau of,Mines, 
U.S. Department of the Interior, Washington, DC, 1989. 

4. Written communication from B. Virta, Bureau of Mines, U.S. Department of the Interior, 
Washington, D.C., to R. Myers, U. S. Environmental Protection Agency, Research Triangle 
Park, NC, March 28, 1994. 

5. Emission Study At A Talc Crushing And Grinding Faciliry, Eastern Magnesia Talc Company, 
Johnson, Vermont, October 19-21, 1976, Report No. 76-NMM-4, U. S. Environmental 
Protection Agency, Research Triangle Park, NC, 1977. 

6. Written communication from S .  Harms, Montana Talc Company, Three Forks, Montana, to 
R. Myers, U. S .  Environmental Protection Agency, Research Triangle Park, NC, March 1994. 

7. R. A. James and K. Ganesan, Pam.culate Emissions From Montana Talc Company, Sappington. 
Montana, December 1986, Whitehall, MT, December 1986. 

8. Pam'culate Emission Compliance Program For Ihe Columbia Mill. Ludlow, Vermont, Air 
Quality Technical Services, Inc., South Burlington, VT, July 15, 1990. 

9. Pam'culate Emission Compliance Program - Retest For Alpha Mill, Air Quality Technical 
Services, Inc., South Burlington, VT, September 28, 1990. 

10. Luzenac America, lnc., Chester, Vermont, Stack Emissions Measurements, New England Air 
Quality Testing, Burlington, VT, February 3, 1994. 

11. Luzenac America, lnc., Ludlow, Vermont, Stack Emissions Measurements, New England Air 
Quality Testing, Burlington, VT, February 3, 1994. 

Mineral Products 11.26-3 



.- 

Process 
Grindingb 

Grinding, with fabric filter 
(SCC 3-05---J 

(SCC 3-05,-A 

DRAFT 

Emission factor 
Pollutant kg/Mg lblton 

co2 9.3 19 

Arsenic' 9.5 x 10-6 1.9 105 

chromiumd 7.0 x lo6 1.4 l o 5  
Nickele 3.9 1 0 - ~  7.8 105 

Hexavalent 

Table 11.26-1 (Metric And English Units). 
EMISSION FACTORS FOR TALC PROCESSING-PMa 

EMISSION FACTOR RATING E 

Filter; : PMb 
Process 
Primary crushing, with fabric filter' 

Screening and transfer, with fabric filterd 

Grinding, with fabric filter' 

Pelletizing, with fabric filter' 

Packaging and storage, with fabric filterg 

(SCC 3-05----) 

(SCC 3-05---J 

(SCC 3-05---J 

(SCC 3-05---J 

(SCC 3-03-0--J 

0.00055 

0.0037 

0.067 

0.054 

0.0027 

Ib/ton 
0.0011 

0.0074 

0.14 

0.13 

0.0059 

%CC = Source Classification Code. Emission factors in units of kglMg and lblton of production. 
bFilterable PM is that PM collected on or prior to the filter of an EPA Method 5 (or equivalent) 
sampling train. 

CReference 8. EMISSION FACTOR RATING: D. 
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Table 11.26-3. SUMMARY OF PARTICLE SIZE DISTRIBUTIONS FOR TALC 

Process 
Primary/secondary crushing 

Grinding 

Storage, bagging, air classification 

PROCESSINGa 

Diameter, pm 
55.4 
34.9 
22.0 
17.4 
11.0 
6.9 
3.0 
2.0 
1.0 
29.0 
18.8 
14.9 
11.9 
9.4 
7.5 
4.7 
3.0 
1.9 
1 .o 
43.9 
27.7 
17.4 
13.8 
11.0 
6.9 
4.4 
3.0 
2.0 
1 .o 

Cumulative percent less thar 
diameter 

91.3 
78.2 
56.7 
47.2 
38.8 
21.4 
3.0 
0.94 
0.11 

100.0 
99.7 
99.4 
97.1 
80.8 
43.3 
7.5 
2.1 
0.28 
0.04 
99.9 
97.9 
86.6 
73.2 
56.8 
24.5 
7.4 
3.1 
0.92 
0.10 

'Reference 5. Optical procedures rather than inertial separators used to determine particle size 
distribution; data may be suspect. 
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11.26 TALC PROCESSING 

11.26.1 Process Description'-7 

Talc, which is a soft, hydrous magnesium silicate (3Mg0.4Si02.H20), is used in a wide range 
of industries including the manufactlire of ceramics, paints, paper, and asphalt roofing. The end-uses 
for talc are determined by variables such as chemical and mineralogical composition, particle size and 
shape, specific gravity, hardness, and color. There is no Source Classification Code (SCC) for the 
source category. 

Most domestic talc is mined from open-pit operations; over 95 percent of the talc ore 
produced in the United States comes from open-pit mines. Mining operations usually consist of 
conventional drilling and blasting methods. The softness of talc makes it easier to mine and process 
than most other minerals. 

Figure 11.26-1 is a process flow diagram for a typical domestic talc plant. Talc ore generally 
is hauled to the plant by truck from a nearby mine. The ore is crushed, typically in a jaw crusher, 
and screened. The coarse (oversize) material then is returned to the crusher. Rotary dryers may be 
used to dry the material. Secondary grinding is achieved with pebble mills or roller mills, producing 
a product that is 44 to 149 micrometers b m )  (325 to 100 mesh) in size. Some roller mills are 
designed to use heated air to dry the material as it is being ground. Hammer mills or jet air mills 
may he used to produce additional final products. Air classifiers (separators), generally in closed- 
circuit with the mills, separate the material into coarse, coarse-plus-fine, and fine fractions. The 
coarse and coarse-plus-fine fractions then are stored as products. The fines may be concentrated 
using a shaking table (tabling process) to separate product containing small quantities of nickel, iron, 
cobalt, or other minerals and then undergo a one-step flotation process. The resultant talc slurry is 
dewatered and filtered prior to passing through a flash dryer. The flash-dried product is then stored 
for shipment, or it may he further ground to meet customer specifications. The classified material 
also may be pelletized prior to packaging for specific applications. In the pelletizing step, processed 
talc is mixed with water to form a paste and then extruded as pellets. 

Talc deposits mined in the southwestern United States contain organic impurities and must be 
calcined prior to additional processing to yield a product with uniform chemical and physical 
properties. Generally, a separate product will be used to produce the calcined talc. Prior to 
calcining, the mined ore passes through a crusher and is ground to a specified screen size. After 
calcining in a rotary kiln, the material passes through a rotary cooler. The cooled calcine (0 percent 
free water) is then stored for shipment, or it may be further processed. Calcined talc may be mixed 
with dried talc from other product lines and passed through a roller mill prior to bulk shipping. 

11.26.2 Emissions and  control^'^^^^^^^^^^^ 

The primary pollutant of concern in talc processing is particulate matter (PM) and PM less 
than 10 pm (PM-10). Particulate matter is emitted from drilling, blasting, crushing, screening, 
grinding, drying, calcining, classifying, materials handling and transfer operations, packaging, and 
storage. Although pelletizing is a wet process, PM may emitted from the transfer and feeding of 
processed talc to the pelletizer. Particulate matter emissions may include trace amounts of several 
inorganic compounds that are listed hazardous air pollutants (HAP), including arsenic, cadmium, 
chromium, cobalt, manganese, nickel, and phosphorus. 

Mineral Products 11.26-1 



DRAFT 

LEGEND - PROCESS FLOW 

0 
f PM EMISSIONS 

GASEOUS EMISSIONS y 

I TALCMINE I 
PRODUCTION 

- 

- 
Figure 11.26-1. Process flow diagram for talc pr~cessing.',~~' 

11.26-2 EMISSION FACTORS 



. ~- ~~ 

& 

4 
DRAFT 

The emissions from dryers and calciners include products of combustion, such as carbon 
monoxide, carbon dioxide, nitrogen oxides, and sulfur oxides, in addition to filterable and 
condensible PM. Volatile organic compounds also are emitted from the drying and calcining of 
southwestern United States talc deposits, which generally contain organic impurities. Products of 
combustion and VOC may also be emitted from roller mills that use heated air and from the furnaces 
that provide the heated air to the mill. 

Emissions from talc dryers and calciners are typically controlled with fabric filters. Fabric 
filters also are used at some facilities to control emissions from mechanical processes such as crushing 
and grinding. Emission factors for PM emissions from talc processing are presented in Table 11 26-1 
(metric and English units). Emission factors for other pollutants are presented in Table 11.26-2. 
Particle size distributions for talc processing are summarized in Table 11.26-3 and are depicted 
graphically in Figure 11 26-2. 
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Protection Agency, Research Triangle Park, NC, 1977. 

6. Written communication from S .  Harms, Montana Talc Company, Three Forks, Montana, to 
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Table 11.26-1 (Metric And English Units). 
EMISSION FACTORS FOR TALC PROCESSING-PMa 

EMISSION FACTOR RATING: E 

Ib/ton 
19 

1.9 

1.4 
7.8 

Process 
Primary crushing, with fabric filtet' 

Screening and transfer, with fabric filterd 
(SCC 3-05---J 

(SCC 3-05---3 

Hexavalent 
chromiumd 

i Nickele 

Grinding, with fabric filtere 

Pelletizing, with fabric filterf 
(SCC 3-05---J 

(SCC 3_05---J 
Packaging and storage, with fabric filterg 

(SCC 3-03-0--J 

Filtera 

kg/Mg 
0.00055 

0.0037 

0.067 

0.054 

0.0027 

: PMb 
Ib/ton 
0.0011 

0.0074 

0.14 

0.13 

0.0059 

'SCC = Source Classification Code. Emission factors in units of kg/Mg and Ib/ton of production. 
bFilterable PM is that PM collected on or prior to the filter of an EPA Method 5 (or equivalent) 
sampling train. 

'Reference 8. EMISSION FACTOR RATING: D. 
dReference 8. For crushed talc. 
eReferences 7-1 1. Based on five emission tests that ranged from 0.0019 to 0.16 kg/Mg (0.0039 to 
0.33 lb/ton). 

fReference 7. 
gReference 8. Based on data for packaging and storing combination of Grades 36, 85, and 100 talc, 
plus a specialty grade talc. 

Table 11.26-2 (Metric And English Units). 
EMISSION FACTORS FOR TALC PROCESSING--OTHER POLLUTANTSa 

EMISSION FACTOR RATING: E 

I Process I Pollutant 
Grindingb 

Grinding, with fabric filter 
(SCC 3-05---> 

(SCC 3-05---> 
Arsenic' 

SCC = Source Classification Code. Emission factors in units of kg/Mg and Ib/ton of production. a 

bReferences 8-9. For roller mill using heated makeup air. 
'Reference IO. 
dReference 11. 
eReferences 10-1 1. 

1 1.26-4 EMISSION FACTORS 
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Table 11.26-3. SUMMARY OF PARTICLE SIZE DISTRIBUTIONS FOR TALC 

Process 
Primarykecondary crushing 

Grinding 

Storage, bagging, air classification 

PROCESSING' 

Diameter, pn 
55.4 
34.9 
22.0 
17.4 
11.0 
6.9 
3.0 
2.0 
1 .o 

29.0 
18.8 
14.9 
11.9 
9.4 
1.5 
4.7 
3.0 
1.9 
1.0 

43.9 
27.1 
11.4 
13.8 
11.0 
6.9 
4.4 
3.0 
2.0 
1 .o 

Cumulative percent less than 

78.2 
56.7 
47.2 
38.8 
21.4 
3.0 
0.94 
0.11 

100.0 
99.7 
99.4 
97.1 
80.8 
43.3 
7.5 
2.1 
0.28 
0.04 

99.9 
97.9 
86.6 
13.2 
56.8 
24.5 
1.4 
3.1 
0.92 
0.10 

'Reference 5. Optical procedures rather than inertial separators used to determine particle size 
distribution; data may be suspect. 
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I. Introduction 

This memorandum presents the background information that was used to develop the proposed 
AP-42 Section 11.26 on talc processing. A description of the industry is presented first. A process 
description followed by a discussion of emissions and controls is then presented. A review of the 
available test data on talc processing is then described. Finally, the reference list is provided. The 
draft AP-42 section is provided as the attachment. 

11. Industrv Descri~tion'-~ 

Talc, which is a soft, hydrous magnesium silicate (3Mg0.4SiOZ.H,O), is used in a wide range of 
industries including the manufacture of ceramics, paints, paper, and asphalt roofing. The end uses 
for talc are determined by variables such as chemical and mineralogical composition, particle size and 
shape, specific gravity, hardness, and color. The Standard Industrial Classification (SIC) code for 
talc mining is 1499 (miscellaneous nonmetallic minerals, except fuels), and the SIC code for talc 
processing is 3295 (minerals and earths, ground or otherwise treated). There is no Source 
Classification Code (SCC) for the source category. 

The word refers to a wide variety of rocks and rock products. Soapstone is a massive, 
impure, talcose rock that has a variable talc content that can exceed 50 percent. It has a slippery 
feeling and can be carved by hand. Steatite contains a high-purity talc suitable for making electrical 
insulators. These talc-containing minerals (soapstone and steatite) will be treated as talc in this 
section. The color of talc varies from snow-white to greenish-gray and various shades of green. The 
specific gravity of talc ranges from 2.6 to 2.8. 0 

In theory, talc is composed of 63.4 percent silicon dioxide (Si%), 31.9 percent magnesium oxide 
(MgO), and 4.7 percent water (H,O). The actual composition of commercial talc may vary widely 
from these levels. Talcose rocks may contain mineral impurities that are composed of one or more of 
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the following oxides, ranging in concentration from a trace to several percent: iron, titanium, 
aluminum, calcium, chromium, cobalt, manganese, nickel, phosphorus, potassium, or sodium. For 
most end-uses, these impurities are undesirable and are removed to the extent feasible. Tremolite, 
anthophylite, and actinolite, which are associated with asbestos, may he found in talc deposits, but are 
rarely fibrous in such deposits. Chrysotile also can be found in some talc deposits, but is extremely 
rare. 

Talc deposits can be found in many parts of the world. In 1992, talc minerals were mined and 
processed at 19 mines in 8 States, and domestic production amounted to 997,000 megagrams (Mg) 
(1,099,000 tons). Talc mines in Montana, New York, Texas, and Vermont accounted for ahout 
98 percent of total domestic production in 1992. 

The largest use of talc-group minerals is for manufacturing of ceramics (31 percent of total 1992 
U.S. production), which includes sanitary ware, floor and wall tile, dinnerware glazes, and electrical 
porcelains. For these end-products, adding talc to the usual clay-silica-feldspar body mixtures 
facilitates the firing of the ware and improves the quality. The second largest user of talc minerals is 
the paper industry (20 percent). The third major use of talc is as a filler or a pigment for paints 
(18 percent), followed by roofing applications (9 percent), plastics (5 percent), and cosmetics 
(5 percent). Talc also is used in the production of synthetic rubber, insecticides, and pharmaceuticals. 

Grades of talc are most frequently identified with the end use. Some of the important desirable 
properties are softness and smoothness, color, luster, high slip tendency, moisture content, oil and 
grease absorption, chemical inertness, fusion point, heat and electrical conductivity, and high 
dielectrical strength. 

111. Process Descri~tion'-**~' 

Most domestic talc is mined from open-pit operations; over 95 percent of the talc ore produced 
in the United States comes from open-pit mines. Mining operations usually consist of conventional 
drilling and blasting methods. The softness of talc makes it easier to mine and process than most 
other minerals. 

Figure 1 is a process flow diagram for a typical domestic talc plant. Talc ore generally is hauled 
to the plant by truck from a nearby mine. The ore is crushed, typically in a jaw crusher, and 
screened. The coarse (oversize) material then is returned to the crusher. Rotary dryers may be used 
to dry the material. Secondary grinding is achieved with pebble mills or roller mills, producing a 
product that is 44 to 149 micrometers @m) (325 to 100 mesh) in size. Some roller mills are designed 
to use heated air to dry the material as it is being ground. Hammer mills or air jet mills may be used 
to produce additional fine products. Air classifiers (separators), generally in closed-circuit with the 
mills, separate the material into coarse, coarse-plus-fine, and fine fractions. The coarse and coarse- 
plus-fine fractions then are stored as products. The fines may be concentrated using a shaking table 
(tabling process) to separate product containing small quantities of nickel, iron, cobalt, or other 
minerals, and then undergo a one-step flotation process. The resultant talc slurry is dewatered and 
filtered prior to passing through a flash dryer. The flash-dried product is then stored for shipment, or 
it may be further ground to meet customer specifications. The classified material may also he 
pelletized prior to packaging for specific applications. In the pelletizing step, processed talc is mixed 
with water to form a paste and then extruded as pellets. 
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Talc deposits mined in the southwestern United States contain organic impurities and must be 
calcined prior to additional processing to yield a product with uniform chemical and physical 
properties. Prior to calcining, the mined ore passes through a crusher and is ground to a specified 
screen size. After calcining in a rotary kiln, the material passes through a rotary cooler. The cooled 
calcine (0 percent free water) is then stored for shipment, or it may be further processed. Calcined 
talc may be mixed with dried talc from other product lines and passed through a roller mill prior to 
bulk shipping. 

IV. Emissions and C ~ n t r o l s ' - * ~ ~ ~ ~ ~ " ' ~  

The primary pollutant of concern in talc processing is particulate matter (PM) and PM less than 
10 pm (PM-IO). Particulate matter is emitted from drilling, blasting, crushing, screening, grinding, 
drying, calcining, classifying, materials handling and transfer operations, packaging, and storage. 
Although pelletizing is a wet process, PM may emitted from the transfer and feeding of processed talc 
to the pelletizer. Particulate matter emissions may include trace amounts of several inorganic 
compounds that are listed hazardous air pollutants (HAP), including arsenic, cadmium, chromium, 
cobalt, manganese, nickel, and phosphorus. 

The emissions from dryers and calciners include products of combustion, such as carbon 
monoxide, carbon dioxide, nitrogen oxides, and sulfur oxides, in addition to filterable and 
condensible PM. Volatile organic compounds (VOC) also are emitted from the drying and calcining 
of southwestern United States talc deposits, which generally contain organic impurities. Products of 
combustion and VOC may also be emitted from roller mills that use heated air and from the furnaces 
that provide the heated air to the mill. 

In the mid to late 1970's, the suspected presence of asbestos in the talc deposits located in upper 
New York State was a major controversy. The National Institute for Occupational Health and Safety 
(NIOSH) reported that the talc deposits in that region contained significant quantities of tremolite and 
anthophylite asbestos and reported elevated rates of lung cancer among those exposed to the talc. 
Later studies funded by the company mining the talc concluded that the material identified as asbestos 
in the NIOSH report was amphibole cleavage fragments rather than asbestos. The studies also 
concluded that the elevated cancer rates did not appear to be related to exposure to the talc dust mined 
from the deposits in question. Although some disagreement remains, the preponderance of evidence 
does not support the conclusion that the talc from those deposits contains asbestos. 

Emissions from talc dryers and calciners are typically controlled with fabric filters. Fabric 
filters also are used at some facilities to control emissions from mechanical processes such as crushing 
and grinding. 

V. Review of Emission Test Data 

A. Reference 8 

This report documents an emission test at a talc processing plant conducted in 1976. 
Uncontrolled and controlled filterable and condensible inorganic PM emissions and particle size 
distribution were measured. The PM emissions were measured using a modified Method 17. The 
particle size distribution was measured using an Alundum thimble connected to the nozzle by a 12-in. 
Steel probe, followed by a 47-millimeter-type SGA filter. The particle size distribution of the portion 
of the sample found to be less than 45 pm was determined using electronic particle counter methods. 
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Table 1 summarizes the particle size distribution. Because the test report did not include process 
operating rates, emission factors could not be developed from the emission data. Because optical 
procedures rather than inertial separators were used to determine the particle size distribution, the data 
are rated E. 

B. Reference 11 

This report documents the r e suh  of emission tests conducted on a talc processing impact mill 
and a talc pelletizer. The tests were conducted in 1986 to demonstrate compliance with State 
regulations. 

The sources tested were each ducted to a separate fabric filter, and only controlled emissions 
were measured. Filterable PM emissions were quantified using Method 5. Although three test runs 
were conducted, the report includes only the average production rates and filterable PM emission 
concentrations for the tests. In addition, due to the configuration of the stack, measurements could be 
made along one traverse only. 

Emission factors were developed for filterable PM emissions from the grinding and the 
pelletizing operations. Because of the lack of adequate detail in the report and the deviation in 
sampling procedures described above, the emission data are assigned a rating of D. 

C. Reference 12 

This report documents measurement of filterable PM emissions from a talc primary crusher, 
crushed ore screen, roller mill, and bagging operation. The sources tested were each ducted to a 
separate fabric filter, and only controlled emissions were measured. The tests were conducted in 
1990 to demonstrate compliance with State regulations. 

The primary crusher reduces material up to 100 centimeters (cm) (40 in.) in size to less than 
14.6 cm (5.75 in.). Emissions from the crusher are collected at the ore feed point, at the crushed ore 
discharge point, and along the skirted conveyor that transports crushed material to the screen. The 
emission stream is ducted to a cartridge type fabric filter. The material exiting the screen is deposited 
through a chute onto a conveyor. Emissions from the screen are combined with emissions collected 
from two pickup points along the conveyor located on the discharge side of the screen and ducted to a 
cartridge type fabric filter. In the roller mill, crushed talc ore is ground to a fine powder. The roller 
mill system includes a furnace to provide heated makeup air to entrain the fine particles, which are 
passed through a product recovery cyclone. The recovered product is classified by means of a pair of 
vibrating screens. Undersize material is pneumatically conveyed to storage and oversize material is 
returned to the roller mill. In the bagging operation, talc of four different grades (Grades 36, 85, and 
100, and a special order) is bagged separately. Emissions from the bagging operation are ducted to 
two fabric filters. 

Filterable PM emissions were quantified using Method 5, and three test runs were conducted. In 
addition, carbon dioxide (Cod concentrations in the exhaust stream from the roller mill were 
measured using fyrite. Although no problems were identified in the report, the information provided 
in Reference 13 indicates that the fabric filter that controlled emissions from the roller mill was 
malfunctioning during the test. 
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Process Diameter, pmb 

Pl"y/SecOndary CNShing 55.4 

34.9 

Cumulative percent less 
Cumulative weight, g than diameter 

1.564 91.3 

3.932 78.2 

22.0 

17.4 

11.0 

7.822 56.7 

9.546 47.2 

11.063 38.8 

6.9 

Vertical mill II 

14.197 

3.0 

14.9 

3.0 17.521 

2.0 

I 

17.898 I 

7.5 I 

1 .o 

2.792 1 

18.049 I 0.11 

43.3 I1 

29.0 0.002 

0.04 11 I 1.0 I 4.920 1 

18.8 

Storage, bagging, air 

'Reference 8. Data rated D. 
boptical procedures rather than inertial separators used to determine particle size distribution; data may be 
suspect. 

99.7 0.017 

. ..- 

11.9 

9.4 

0.031 99.4 

0.144 97.1 

0.943 80.8 

4.7 

3.0 

1.9 

4.554 7.5 

4.821 2.1 

4.908 0.28 
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Emission factors were developed for filterable PM emissions from all sources and for CO, 
emissions from the roller mill. The emission factors for the primary crushing, screening, and 
bagging operations were rated B; the test method was sound and no problems were reported but run- 
by-run process rates were not provided. The filterable PM data for the roller mill is rated D due to 
the problem with the control device. Finally, the CO, data for the roller mill was downrated to C 
because of the test method used and the lack of run-by-run process data. 

D. Reference 13 

This report documents the results of a retest of the roller mill subsequent to the test documented 
in Reference 12. Emissions from the mill were tested after repairs were made to the fabric filter that 
controls emissions from the mill. The test was conducted in 1990, three. months after the test 
documented in Reference 12. 

Filterable PM emissions were quantified using Method 5, and three test runs were conducted. In 
addition, carbon dioxide (C02)  concentrations in the exhaust stream from the roller mill were 
measured using fyrite. No problems were identified in the test report. 

Emission factors were developed for emissions of filterable PM and CO, from the roller mill. 
The filterable PM emission factor was rated B; the test method was sound and no problems were 
reported but run-by-run process rates were not provided. The CO, data for the roller mill was 
downrated to C because of the test method used and the lack of run-by-run process data. 

E. Reference 14 

This report documents measurements of emissions of filterable PM and four metals from a talc 
roller mill. Emissions from the mill are controlled with a fabric filter, and only controlled emissions 
were measured. The tests were conducted in 1993 to demonstrate compliance with State regulations. 

Filterable PM emissions were quantified using a modified Method 17 to allow measurement of 
metals emissions also. The modification consisted of the stainless steel sampling train equipment 
being replaced with teflon coated equipment. The sample was analyzed for four metals (arsenic, 
cadmium, hexavalent chromium, and nickel) using National Institute for Occupational Safety and 
Health (NIOSH) Method 7300. Two runs were conducted. The talc product and fabric filter catch 
also were analyzed for the same metals. Table 2 summarizes the results of those analyses. 

Emission factors were developed for emissions of filterable PM, arsenic, and nickel; hexavalent 
chromium and cadmium were not detected in the samples. The emission data were rated C because 
only two test runs were conducted and average rather than run-by-run process rates were provided in 
the report. 

F. Reference 15 

This report documents measurements of emissions of filterable PM and four metals from a talc 
roller mill. Emissions from the mill are controlled with a fabric filter, and only controlled emissions 
were measured. The tests were conducted in 1993 to demonstrate compliance with State regulations. 
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arsenic 
cadmium 
total chromium 
hexavalent chromium 
nickel 
Reference 

TABLE 2. SUMMARY OF METALS ANALYSIS OF TALC PRODUCT 
AND FABRIC FILTER CATCH 

55.1 658 3.32 
< 0.43 1 0.984 0.339 

NA NA 12.6 
4.88 <4.06 <0.100 
490 960 244 
14 1s 16 

Filterable PM emissions were quantified using a modified Method 17 to allow measurement of 
metals emissions also. The modification consisted of the stainless steel sampling train equipment 
being replaced with teflon coated equipment. The sample was analyzed for four metals (arsenic, 
cadmium, hexavalent chromium, and nickel) using NIOSH Method 7300. Two runs were conducted. 
The talc product and fabric filter catch also were analyzed for the same metals. Table 2 includes the 
results of those analyses. 

Emission factors were developed for emissions of filterable PM,'hexavalent chromium, and 
nickel; arsenic and cadmium were not detected in the samples. The emission data were rated C 
because only two test runs were conducted and average rather than run-by-run process rates were 
provided in the report. 

G. Reference 16 

This report documents measurements of emissions of filterable PM and four metals from a talc 
roller mill. The roller mill was located at the same facility for the test documented in Reference 15. 
Emissions from the mill are controlled with a fabric filter, and only controlled emissions were 
measured. The tests were conducted in 1993 to demonstrate compliance with State regulations. 

Filterable PM emissions were quantified using a modified Method 17 to allow measurement of 
metals emissions also. The modification consisted of the stainless steel sampling train equipment 
being replaced with teflon coated equipment. The sample was analyzed for five metal analytes 
(arsenic, cadmium, hexavalent chromium, total chromium, and nickel) using NIOSH Method 7300. 
Only one test run was conducted. The talc product and fabric filter catch also were analyzed for the 
same metals. Table 2 includes the results of those analyses. 
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Emission factors were developed for emissions of filterable PM, hexavalent chromium, and 
nickel; arsenic and cadmium were not detected in the samples. However, the emission data were not 
rated because only one test run was conducted. 

VI. Develoument of Candidate Emission Factors 

Table 3 summarizes the available data on emissions from talc processing, and Table 4 presents 
the candidate emission factors for the AP-42 Section 11.26, Talc Processing. The following 
paragraphs describe the candidate emission factors were developed from the data presented in 
Table 3. 

For primary crushing, and for screening and transfer of crushed talc, filterable PM data from 
one B-rated test were available. The candidate emission factors developed from the data are assigned 
a rating D because they are based on a single test. These emission factors are in units of kg/Mg 
Ob/ton) of crushed talc production. 

For filterable PM emissions from talc grinding, data were available from one B-rated test, two 
C-rated tests, and two D-rated tests. The average emission factor calculated from the B-rated 
(Reference 13) data set is between 1 and 2 orders of magnitude lower than the average factors 
developed from the other data sets. Based on the information provided in the test reports, there is no 
apparent explanation for why the Reference 13 data are so much lower in magnitude than the other 
data sets. Furthermore, because the emission stream sampled for Reference 13 included emissions 
from screening as well as grinding, the factor developed from Reference 13 data would be expected to 
be comparable if not higher in magnitude than the factors developed from the other references. In 
view of this inconsistency in the data and the lack of a reason for excluding any of the data sets, the 
data from all five sets were combined. The average factors developed from References 12 and 13 
were first combined because they represent emissions from the same grinding mill. That average 
factor was then average with the factors developed from the other three data sets. The resulting 
candidate emission factor is 0.067 kg/Mg (0.14 Ib/ton) of ground material produced; this factor is 
rated E because it is based primarily on C- and D-rated data. 

For talc pelletizing, one D-rated data set was available. The candidate emission factor developed 
from the data is rated E; the units for the factor are kg/Mg (lb/ton) of talc pellets produced. 

For processed talc packaging and storage, one B-rated data set was available. Because this 
factor is based on data for a specific combination of talc grades, it may not be representative of 
emissions from general packaging and storage operations. Therefore, the factor is assigned a rating 
of E. The units for the factor are kg/Mg Ob/ton) of talc packaged and stored. 



10 



11 

2 
2 z 
3 (1 

m 

U 
C m 



12 

VII. REFERENCES 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

Calciners and Dryers in Mineral Industries--Background Information for Proposed Standards, 
EPA-450/3-025a, U. S. Environmental Protection Agency, Research Triangle Park, NC, 
October 1985. 

L. A, Roe and R. H. Olson, "Talc", Industrial Rocks and Minerals, Volume I, Society of Mining 
Engineers, New York, NY, 1983. 

R. L. Virta, "Talc in 1992", Mineral Industry Surveys, Annual, Preliminary, Bureau of Mines, 
U.S. Department of the Interior, Washington, DC, January 1993. 

Written communication from B. Virta, Bureau of Mines, US. Department of the Interior, 
Washington, D.C., to R. Myers, U. S. Environmental Protection Agency, Research Triangle 
Park, NC, March 28, 1994. 

Written communication from J .  Kelse, R. T. Vanderbilt Company, Inc., Norwalk, Connecticut, 
to R. Myers, U. S .  Environmental Protection Agency, Research Triangle Park, NC, March 21, 
1994. 

Written communication from S .  Harms, Montana Talc Company, Three Forks, Montana, to R. 
Myers, U. S .  Environmental Protection Agency, Research Triangle Park, NC, March 1994. 

R. L. Virta, n e  Talc Industry--An Overview, Information Circular 9220, Bureau of Mines, U.S. 
Department of the Interior, Washington, DC, 1989. 

Emission Study at a Talc Crushing and Grinding Facility, Eastern Magnesia Talc Company, 
Johnson, Vermont, October 19-21. 1976, Report No. 76-NMM-4, U. S .  Environmental 
Protection Agency, Research Triangle Park, NC, 1977. 

Occupational Exposure to Talc Containing Asbestos, DHEW (NIOSH) Publication No. 80-1 15, 
National Institute for Occupational Safety and Health, US. Department Of Health, Education, 
and Welfare, Washington, DC, February 1980. 

An Evaluation of Mineral Pam.cles at Governeur Talc Company, 1975 and 1982: A Comparison 
of Mineralogical Results Between NOSH and DGC, DUM Geoscience Corporation, 
Latham, NY, January 4, 1985. 

R. A. James and K. Ganesan, Pam'culate Emissionsfrom Montana Talc Company, Sappington, 
Montana, December 1986, mitehall ,  MT, December 1986. 

Pam'culate Emission Compliance Program for the Columbia Mill. Ludlow, Vermont, Air Quality 
Technical Services, Inc., South Burlington, Vermont, July 15, 1990. 

Particulare Emission Compliance Program - Retest for Alpha Mill, Air Quality Technical 
Services, Inc., South Burlington, Vermont, September 28, 1990. 

Luzenac America, Inc., Chester. Vermont, Stack Emissions Measurements, New England Air 
Quality Testing, Burlington, Vermont, February 3, 1994. 

" 



13 
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DRAFT 
This is preliminary material, in draft form, for purposes of review. This material must not be 

quoted, cited, or in any other way considered or used as final work. 

11.26 TALC PROCESSING 

11.26.1 Process Description'-7 

Talc, which is a soft, hydrous magnesium silicate (3Mg0.4Si0,.H20), is used in a wide range 
of industries including the manufachire of ceramics, paints, paper, and asphalt roofing. The end-uses 
for talc are determined by variables such as chemical and mineralogical composition, particle size and 
shape, specific gravity, hardness, and color. There is no Source Classification Code (SCC) for the 
source category. 

Most domestic talc is mined from open-pit operations; over 95 percent of the talc ore 
produced in the United States comes from open-pit mines. Mining operations usually consist of 
conventional drilling and blasting methods. The softness of talc makes it easier to mine and process 
than most other minerals. 

Figure 11.26-1 is a process flow diagram for a typical domestic talc plant. Talc ore generally 
is hauled to the plant by truck from a nearby mine. The ore is crushed, typically in a jaw crusher, 
and screened. The coarse (oversize) material then is returned to the crusher. Rotary dryers may be 
used to dry the material. Secondary grinding is achieved with pebble mills or roller mills, producing 
a product that is 44 to 149 micrometers @m) (325 to 100 mesh) in size. Some roller mills are 
designed to use heated air to dry the material as it is being ground. Hammer mills or jet air mills 
may be used to produce additional final products. Air classifiers (separators), generally in closed- 
circuit with the mills, separate the material into coarse, coarse-plus-fine, and fine fractions. The 
coarse and coarse-plus-fine fractions then are stored as products. The fines may be concentrated 
using a shaking table (tabling process) to separate product containing small quantities of nickel, iron, 
cobalt, or other minerals and then undergo a one-step flotation process. The resultant talc slurry is 
dewatered and filtered prior to passing through a flash dryer. The flashdried product is then stored 
for shipment, or it may be further ground to meet customer specifications. The classified material 
also may be pelletized prior to packaging for specific applications. In the pelletizing step, processed 
talc is mixed with water to form a paste and then extruded as pellets. 

Talc deposits mined in the southwestern United States contain organic impurities and must be 
calcined prior to additional processing to yield a product with uniform chemical and physical 
properties. Generally, a separate product will be used to produce the calcined talc. Prior to 
calcining, the mined ore passes through a crusher and is ground to a specified screen size. After 
calcining in a rotary kiln, the material passes through a rotary cooler. The cooled calcine (0 percent 
free water) is then stored for shipment, or it may be further processed. Calcined talc may be mixed 
with dried talc from other product lines and passed through a roller mill prior to bulk shipping. 

11.26.2 Emissions and C ~ n t r o l s " ~ ~ ~ " ~ ~ ~ "  

The primary pollutant of concern in talc processing is particulate matter (PM) and PM less 
than 10 p n  (PM-10). Particulate matter is emitted from drilling, blasting, crushing, screening, 
grinding, drying, calcining, classifying, materials handling and transfer operations, packaging, and 
storage. Although pelletizing is a wet process, PM may emitted from the transfer and feeding of 
processed talc to the pelletizer. Particulate matter emissions may include trace amounts of several 
inorganic compounds that are listed hazardous air pollutants (HAP), including arsenic, cadmium, 
chromium, cobalt, manganese, nickel, and phosphorus. 

Mineral Products 11.26-1 
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DRAFT 
The emissions from dryers and calciners include products of combustion, such as carbon 

monoxide, carbon dioxide, nitrogen oxides, and sulfur oxides, in addition to filterable and 
condensible PM. Volatile organic compounds also are emitted from the drying and calcining of 
southwestern United States talc deposits, which generally contain organic impurities. Products of 
combustion and VOC may also be emitted from roller mills that use heated air and from the furnaces 
that provide the heated air to the mill. 

Emissions from talc dryers and calciners are typically controlled with fabric filters. Fabric 
filters also are used at some facilities to control emissions from mechanical processes such as crushing 
and grinding. Emission factors for PM emissions from talc processing are presented in Table 11.26-1 
(metric and English units). Emission factors for other pollutants are presented in Table 11.26-2. 
Particle size distributions for talc processing are summarized in Table 11.26-3 and are depicted 
graphically in Figure 11.26-2. 

REFERENCES FOR SECTION 11.26 

1 .  Calciners And Dryers In Mineral Industries--Background Information For Proposed Standards, 
EPA-450/3-025a, U. S .  Environmental Protection Agency, Research Triangle Park, NC, 
October 19 85. 

2. L. A. Roe and R. H. Olson, "Talc", Industrial Rocks And Minerals, Volume I ,  Society of 
Mining Engineers, NY, 1983. 

3. R. L. Virta, Zbe Talc Industry-An Overview, Information Circular 9220, Bureau of Mines, 
U.S. Department of the Interior, Washington, DC, 1989. 

4. Written communication from B. Virta, Bureau of Mines, U.S. Department of the Interior, 
Washington, D.C., to R. Myers, U. S .  Environmental Protection Agency, Research Triangle 
Park, NC, March 28, 1994. 

5. Emission Study At A Talc Crushing And Grinding Facility. Eastern Magnesia Talc Company, 
Johnson, Vermont, October 19-21, 1976, Report No. 76-NMM-4, U. S .  Environmental 
Protection Agency, Research Triangle Park, NC, 1977. 

6. Written communication from S .  Harms, Montana Talc Company, Three Forks, Montana, to 
R. Myers, U. S .  Environmental Protection Agency, Research Triangle Park, NC, March 1994. 

I .  R. A. James and K. Ganesan, Pam'culate Emissions From Montana Talc Company, Sappington, 
Montana, December 1986, Whitehall, MT, December 1986. 

8. Pam'culate Emission Compliance Program For The Columbia Mill, Ludlow, Vermont, Air 
Quality Technical Services, Inc., South Burlington, VT, July 15, 1990. 

9. Particulate Emission Compliance Program - Retest For Alphe Mill, Air Quality Technical 
Services, Inc., South Burlington, VT, September 28, 1990. 

10. Lmenac America, Inc., Chester, Vermont, Stack Emissions Measurements, New England Air 
Quality Testing, Burlington, VT, February 3, 1994. 

1 1 .  Luzenac America, Inc., Ludlow, Vermont, Stack Emissions Measurements, New England Air 
Quality Testing, Burlington, VT, February 3, 1994. 
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Process 
Grindingb 

(SCC 3-05---J 

(SCC 3-05---J 
Grinding, with fabric filter 

Table 11.26-1 (Metric And English Units). 
EMISSION FACTORS FOR TALC PROCESSING--PMa 

EMISSION FACTOR RATING: E 

Emission factor 
Pollutant W M g  Ib/ton 

COZ 9.3 19 

Arsenic’ 9.5 x 10-6 1.9 

Hexavalent 
chromiumd 7.0 x 1.4 i o 5  

Nickele 3.9 x 10‘5 7.8 x 10” 

Primary crushing, with fabric filter’ 
(SCC 345- - -3  

Screening and transfer, with fabric filterd 
(SCC 3-05---A 

Grinding, with fabric filtere 

Pelletizing, with fabric filter‘ 
(SCC 3-05---J 

(SCC 3-05---> 
Packaging and storage, with fabric filterg 

(SCC 343-0--A 

0.00055 

0.0037 

0.067 

0.054 

0.0027 

Ib/ton 
0.001 1 

0.0074 

0.14 

0.13 

0.0059 

1 1.26-4 EMISSION FACTORS 



DRAFT 
Table 11.26-3. SUMMARY OF PARTICLE SIZE DISTRIBUTIONS FOR TALC 

PROCESSINGa 

Process 

Grinding 

Storage, bagging, air classification 

Diameter, pm 
55.4 
34.9 
22.0 
17.4 
11.0 
6.9 
3.0 
2.0 
1.0 

29.0 
18.8 
14.9 
11.9 
9.4 
7.5 
4.7 
3.0 
1.9 
1 .o 

43.9 
27.7 
17.4 
13.8 
11.0 
6.9 
4.4 
3.0 
2.0 
1.0 

Cumulative percent less thru 
diameter 

91.3 
78.2 
56.7 
47.2 
38.8 
21.4 
3.0 
0.94 
0.11 

100.0 
99.7 
99.4 
97.1 
80.8 
43.3 
7.5 
2.1 
0.28 
0.04 

99.9 
97.9 
86.6 
73.2 
56.8 
24.5 
7.4 
3.1 
0.92 
0.10 

'Reference 5. Optical procedures rather than inertial separators used to determine particle size 
distribution; data may be suspect. 
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@ R.T. rD.(ra. Vanderbilt *h,,M.S.,3:riY.r I 

Company, Inc. 
30 WINFIELO STREET, P.O. BOX 5150. NORWALK. CT 06856-5150 

Mr. Ronald E. Myers 
Emissions Factors and Methodologies Section 
Emission Inventory Branch 
United States Environmental Protection Agency 
Office of Air Quality Planning and Standards 
Research Triangle Park, NC 2771 1 



R.T. INDUSTRIAL Vbnderbilt MINERALS AND CHEMICALS 
Company, Inc. 

30 WINFIELD STREET, P.O. BOX 5150, NORWALK. CONNECTICUT 06856-5150 * (203) 853-1400 
FAX 1203) 653~1452 . CABLE "BiLTVAW, NORWALK. CONNECTICUT. TWX 710-468-2940 

February 16,1995 

Mr. Ronald E. Myers 
Emissions Factors and Methodologies Section 
Emission Inventory Branch 
United States Environmental Protection Agency 
Office of Air Quality Planning and Standards 
Research Triangle Park, NC 2771 1 

Subject: 2nd Draft - AP-42 Section 8.30, Talc Processing 

Dear Mr. Myers: 

Thank you for providing an opportunity to comment on the updated AP-42 draft dated 
January 25,1995. We appreciate the revisions seen in the background memorandum and have no 
further comments. 

Very truly yours, 

R. T. VANDERBILT COMPANY, INC. 

John W. Kelse 
Corporate Industrial Hygienist 
Manager, Occupational Health & Safety 

J W s k  

cc: Mr. Dana Putman 
Vice President and General Manager 
Gouverneur Talc Company 
Route 812 South 
FowleriBalmat Road 
Gouverneur, NY 13642 

ThBrecammendal~onslorusealourmaferialrare based Uponteils believed Io be reliable Howeverwedonolguaranleetherenullsto beoblained 



WeStern Talc Operations 767 Old Yellowstone Trail Three Forks, MT 59752-9313 (406) 285-3271 Fax:(406) 285-3323 

June27, 1995 

Mr. Ron Myers (h4D- 14) 
U. S. Environmental Protection Agency 
Office of Air Quality Planning and Standards 
Emission Factor and Inventory Group 
Research Triangle Park, NC 2771 1 

Dear Mr. Myers: 

I have reviewed the final draft report on emission factor documentation for AP-42, Section 1 1.26, 
Talc Processing (EPA Contract 68-D2-0159, Work Assignment No. 11-01) and I would like to , 

make the following comments. 

I believe the emission factors in the draft report accurately reflect typical emissions flom talc 
processing, with one exception. I feel the “Pelletizing, with fabric filter” emission factor of 0.064 
pounds of particulate matter per 1000 pounds of material processed does not accurately reflect 
the process typically used in the talc industly. Based on the emission factor listed in the final 
draft, the pelletizing process would appear to be a significant source of plant emissions. In 
actuality, this process should generate substantially less particulate matter than activities involving 
dry final product handling, such as packaging or storage bin loading. 

The typical pellet mill system consists of a feed bin (with baghouse) with an enclosed discharge to 
an enclosed turbulizer where water is added to moisten the talc. The turbulizer discharges 
moistened talc through an enclosed discharge system into an enclosed homogenizing conveyor 
(paddle mixer) for uniform mixing. The talc, now containing 15-20’70 water, is discharged 
through an enclosed feed system into the pelletizer where the material is extruded through dies. 

After the feed bin, the pelletizing process is typically a damp, closed system involving mechanical 
mixing and conveying processes which do not generate enough particulate matter to require a 
separate dust collector. Because minor amounts of dust may be generated during startup, the 
mixing process may be vented to the dryer dust collector to maintain a slight negative pressure 
within the mixing system. 

Due to the processes involved, pelletizing should generate substantially less particulate matter 
than activities involving dry final product handling, such as packaging or storage bin loading. 



Also, as the pelletizing emission factor was derived from one "E - Poor" rated test, I do not feel 
this is an accurate standard to portray industry wide emissions from the pelletizing process. I 
hope this information is useful in your work developing AP-42, Section 11.26. If you have any 
questions or require any additional information, please contact me at (406) 285-53 12. 

Sincerely, 

William R. Kraemer 
Environmental Coordinator 
Western Operations 

cc: R. J. Buettner 
R. F. Goff 



TO : 

FAX TRANSMISSION 

Bill Kraemer 
Luzenac America 
Three Forks, MT 

FROM: Richard Marinshaw 
Midwest Research Institute 
401 Harrison Oaks Boulevard, Suite 350 
Cary, North Carolina 27513 
(919) 677-0249, Ext. 5359 

DATE: May 2, 1995 

RECEIVING FAX NUMBER: 406-285-3323 

SENDING FAX NUMBER: 91 9-677-0065 

THIS FAX CONSISTS OF 8 PAGES (INCLUDING THIS PAGE) 

Here are the calculation sheets for the emission test on Source DC-I  a t  the 
Sappington Mill. There are t w o  sheets for each test run; the first o f  the  two is a 
summary of all of the keyed in and calculated data, and the second sheet in each 
set shows the equations used to calculate the date. The last sheet I a m  sending is 
the first page o f  a summary of the emission rates and emission factors for the 
Sappington Mill. As  you can see from that page, the emission rates for Runs 3 
and 4 (Source DC-1) are 0.054 and 0.052 Ib/hr, respectively. 

Please give me a call if you have any questions about these calculations. 

Thanks again for all o f  your help. 



. 
EMISSION TEST CALCULATIONS 

Reference: Luzenac America-Sappington, Stack DC-1, Run 1 (1/6/95) 

A 
A(nz) 
CP 
Delta H 
Delta P 
Dia 
mc 
Md 
Mfd 
Ms 
P(std) 
Pbar 
pg 
Ps 
Qaw 
Qsd 
Theta 
tm 
ts 
T(std) 
Vlc 
Vm 
Vm(std) 

Vw(std) 
Y 
%I 

vs 

= 233.7048 = stack area, in sq. in. 
= area of nozzle, in sq. ft. 

- - 0.84 = pitot tube coefficient 
- - 1.92 = average pressure differential of orifice meter, in inch 
- - 0.72 = average velocity head, in inches water 
- - = nozzle diameter, in inches 
- - = percent moisture, by volume, measured in stack ga 
- - = estimated dry molecular weight, in Ib/lb-mole 
- - = dry mole fraction of stack gas 
- - = wet molecular weight of stack gas, in Ib/lb-mole 
- - = standard pressure, in inches Hg 
= 25.90 = barometric pressure, in inches Hg 
= -1 0.00 = stack gas static pressure, in inches water 
- - = absolute stack pressure, in inches Hg. 
- - 
- - = volumetric stack flow, in DSCFM. 
- - = sampling time, in min. 
- - 67.3 = dry gas meter temperature, in degrees F. 

0.4 = stack temperature in degree F. 
= standard temperature, in degrees Rankine 
= volume of liquid collected in impingers, in ml 
= volume of gas sampled, in dry ACF 
= volume of dry gas sampled at standard conditions, i 
= stack gas velocity, in ft/sec. 
= volume of water vapor at standard conditions, in SC 
= dry gas meter calibration factor 
= percent isokinetic of sampling rate 

1 = wet volumeteric stack flow at stack conditions, in A 

Volume of dry gas sampled at standard conditions 

Vm(std) = 17,64*Y*Vm*(Pbar+Delta H/13.6)/(460+tm) 
= 89.238 

Volume of water vaoor at standard conditions 

Vw(std) = O.O4707*Vl~ 
= 1.502 



Percent moisture, by volume, measured in stack gas 

mc = 1 OO*Vw(std)/(vw(std) +Vm(std)) 
1.65 - - I 

b 

Dry mole fraction of stack gas 

Mfd = 1 -(mc/lOO) 
= 0.983 

Wet molecular weiaht of stack aas 

Ms = (Md*Mfd)+(O.I8*mc) 
= 28.66 

Absolute stack gas pressure 

Ps = Pbar+(Pg/l3.6) 
= 25.16 

Average stack gas velocity 

vs = 85.49*Cp*SQRT((Delta p*(460+ts)/(Ps*ms)) 
= 51.26 

Volumetric flowrate at standard conditions 

Qsd = 60/144*Mfd*~~*A*(T~td/(ts+460))*(Ps/P~td) 
= 4,356.1 

Wet volumetric flowrate at stack gas conditions 

Qaw = 60/144*vs*A 
= 5,090.9 

Percent isokinetic of sampling rate 

%I = Pstd/Tsdt*lOO/6O*((ts + 460*Vm (std))/(Ps*vs*Mfd*Theta*A(nz)) 
99.2 - - 



Reference: Luzenac America-Sappington, Stack DC-1, Run 3 (1/6/95) 

A 
A b 4  
CP 
Delta H 
Delta P 
Dia 
mc 
Md 
Mfd 
Ms 
P(std) 
Pbar 
pg 
Ps 
Qaw 
Qsd 
Theta 
tm 
ts 
T(std) 
Vlc 
Vm 
Vm(std) 

Vw(std) 
Y 
%I 

vs 

= 233.7048 = stack area, in sq. in. 
- - = area of nozzle, in sq. ft. 
- - = pitot tube coefficient 
- - 3.15 = average pressure differential of orifice meter, in inch 
- - 0.64 = average velocity head, in inches water 
- - = nozzle diameter, in inches 
- - = percent moisture, by volume, measured in stack ga 
= 28.84 = estimated dry molecular weight, in Ib/lb-mole 
- - = dry mole fraction of stack gas 
- - = wet molecular weight of stack gas, in Ib/lb-mole 
- - : = standard pressure, in inches Hg 
- - = barometric pressure, in inches Hg 
- - = stack gas static pressure, in inches water 
- - = absolute stack pressure, in inches Hg. 
- - = wet volumeteric stack flow at stack conditions, in A 
- - = volumetric stack flow, in DSCFM. 
- - = sampling time, in min. 
- - 87.7 = dry gas meter temperature, in degrees F. 
- - = stack temperature in degree F. 
- - = standard temperature, in degrees Rankine 
- - = volume of liquid collected in impingers, in ml 
- - = volume of gas sampled, in dry ACF 
- - = volume of dry gas sampled at standard conditions, i 
- - = stack gas velocity; in ft/sec. 
- - = volume of water vapor at standard conditions, in SC 
- - = dry gas meter calibration factor 
- - = percent isokinetic of sampling rate 

Volume of dry gas sampled at standard conditions 

Vm(std) = 17,64*Y*Vm*(Pbar+Delta H/13.6)/(460+tm) 
= 79.980 

Volume of water vapor at standard conditions 

Vw(std) = O.O4707*Vl~ 
= 0.891 



Percent moisture, by volume, measured in stack gas 

mc = 1 OO*Vw(std)/(Vw(std) +Vm(std)) 
1.10 - - 

Dry mole fraction of stack gas 

Mf d = 1 -(mc/lOO) 
= 0.989 

Wet molecular weight of stack gas 

Ms = (Md*Mfd)+(O.l8*mc) 
= 28.72 

Absolute stack gas pressure 

Ps = Pbar+ (Pg/l3.6) 
= 25.16 

Average stack gas velocity 

vs = 8549*Cp*SQRT((Delta p*(460+ts)/(Ps*ms)) 
= 49.66 

Volumetric flowrate at standard conditions 

Qsd = 60/144*Mfd*~~*A*(Tstd/(tS+460))*(Ps/Pstd) 
= 3,139.4 

Wet volumetric flowrate at stack gas conditions 

Qaw = 60/144*k*A 
= 3,860.0 

Percent isokinetic of sampling rate 

%I = Pstd/Tsdt*l00/60*((ts+460*Vm(std))/(Ps*vs*Mfd*Theta*A(nz)) 
= 123.4 



Reference: Luzenac America-Sappington, Stack DC-1, Run 4 (1/6/95) 

A 

CP 
Delta H 
Delta P 
Dia 
mc 
Md 
Mfd 
Ms 
P(std) 
Pbar 
pg 
Ps 
Qaw 
Qsd 
Theta 
tm 
ts 
T(std) 
Vlc 
Vm 
Vm(std) 

Vw(std) 
Y 
%I 

vs 

= 233.7048 = stack area, in sq. in. 
- - = area of nozzle, in sq. ft. 
- - = pitot tube coefficient 
= 3.758 = average pressure differential of orifice meter, in inch 
- - 0.8 = average velocity head, in inches water 
- - = nozzle diameter, in inches 
- - = percent moisture, by volume, measured in stack ga 
- - = estimated dry molecular weight, in Ib/lb-mole 
- - = dry mole fraction of stack gas 
- - = wet molecular weight of stack gas, in Ib/lb-mole 
- - = standard pressure, in inches Hg 
- - = barometric pressure, in inches Hg 
- - = stack gas static pressure, in inches water 
- - = absolute stack pressure, in inches Hg. 
- - = wet volumeteric stack flow at stack conditions, in A 
- - = volumetric stack flow, in DSCFM. 
- - = sampling time, in min. 
- - 92 = dry gas meter temperature, in degrees F. 
- - = stack temperature in degree F. 
- - = standard temperature, in degrees Rankine 
= 22.92 = volume of liquid collected in impingers, in ml 
= 104.770 = volume of gas sampled, in dry ACF 
- - = volume of dry gas sampled at standard conditions, i 
- - = stack gas velocity, in ft/sec. 
- - = volume of water vapor at standard conditions, in SC 
- - = dry gas meter calibration factor 
- - = percent isokinetic of sampling rate 

Volume of dry gas sampled at standard conditions 

Vm(std) = 17.64*Y*Vm*(Pbar+Delta H/13.6)/(460+tm) 
= 87.816 

Volume of water vapor at standard conditions 

Vw(std) = O.O4707*VlC 
= 1.079 



I Percent moisture, by volume, measured in stack gas 

rnc = 1 OO*Vw(std)/(Vw(std) +Vm(std)) 
1.21 - - I 

Dry mole fraction of stack gas 

Mfd = 1-(mc/lOO) 
= 0.988 

Wet molecular weight of stack gas 

Ms = (Md*Mfd) + (0.1 8*mc) 
= 28.71 

Absolute stack aas Dressure 

Ps = Pbar+(Pg/l3.6) 
= 25.16 

Average stack gas velocity 

vs = 8549*Cp*SQRT((Delta p*(460+ts)/(Ps*ms)) 
= 55.43 

Volumetric flowrate at standard conditions 

Qsd = 60/144*Mfd*~s*A*(Tstd/(ts + 460)) * (Ps/Pstd) 
= 3,474.7 

Wet volumetric flowrate at stack gas conditions 

Qaw = 60/144*~s*A 
= 4.261.2 

Percent isokinetic of sampling rate 

%I = PstdjTsdt*l00/60*((ts+460*Vm(std))/(Ps*vs*Mfd*Theta*A(nz)) 
= 122.4 



I 



Western Talc Operations 71 

June 30, 1995 

Mr. Richard Marinshaw 
Midwest Research Institute 
401 Harrison Oaks Boulevard, Suite 350 
Cary,NC 27513 

Dear Mr. Marinshaw: 

Enclosed are two more reports on NSPS compliance stack testing recently completed for Luzenac 
America, Inc. One report covers stack tests for particulate emissions from a primary crushing 
system and a crude ore dryer. The second report covers a stack test for particulate emissions 
from a crude ore rail loadout system. All tests were conducted at Luzenac America’s Three 
Forks Mill, in Three Forks, Montana. 

I hope this information is useful in your work on developing AP-42 Section 11.26. If you have 
any questions or require any additional information, please contact me at (406) 285-53 12. 

Sincerely, 

William R. Kraemer 
Environmental Coordinator 
Western Operations 

Enclosures 

cc: R. J. Buettner 
R. F. Goff 



To: Brian Shrager, MRI 
From: Ron Ryan, OAQPSIEMADIEFIG 

SCCs for TALC PROCESSING 

Attached are proposed codes for Talc Processing, per your request. Please check the changes I 
have made to the wording for the Units in many cases, hopefully for clarity. Biggest concern is if 
thruputs for dried or calcined material is for (wet) inlet weight or (dry) outlet weights. I have also 
changed most Produceds to Processed, indicating that the thruput should be for the amount processed in 
that step (e.g., Custom Grinding), as opposed to the amount produced for the entire plant. I will have 
these added to AIRS this Thursday (July 13) if I do not hear from you otherwise. 

SCC Name Units 
3-05-089-06 Storage of Raw Mined Talc Before Processing 1000 Lbs Talc Stored 
3-05-089-08 Conveyor Transfer of Raw Talc to Primary Crusher 1000 Lbs Talc Conveyed 
3-05-089-1 1 Primary crusher 1000 Lbs Talc Produced 
3-05-089-14 Crushed Talc Storage Bin Loading 1000 Lbs Talc Loaded 
3-05-089-17 Screening Oversize Ore to Return to Primary Crusher 1000 Lbs Talc Screened 
3-05-089-21 Natural Gas-fired Rotary Dryer 1000 Lbs Dried Talc Produced 
3-05-089-23 Fuel Oil-fired Rotary Dryer 1000 Lbs Dried Talc Produced 
3-05-089-31 Natural Gas-fired Rotary Calciner 1000 Lbs Talc Calcined 
3-05-089-33 Fuel Oil-fired Rotary Calciner 1000 Lbs Talc Calcined 
3-05-089-41 Rotary Cooler Following Calciner 1000 Lbs Talc Cooled 
3-05-089-45 Grinding of Dried Talc 1000 Lbs Talc Processed 
3-05-089-47 Grinding/Drying of Talc with Heated Makeup Air 1000 Lbs Talc Processed 
3-05-089-49 Ground Talc Storage Bin Loading 1000 Lbs Talc Loaded 
3-05-089-50 Air Classifier - Size Classification of Ground Tkc 1000 Lbs Talc Processed 
3-05-089-53 Pelletizer 1000 Lbs Talc Processed 
3-05-089-55 Pellet Dryer 1000 Lbs Talc Processed 
3-05-089-58 Pneumatic Conveyor Vents 1000 Lbs Talc Conveyed 
3-05-089-61 Concentration of Talc Fines Using Shaking Table 1000 Lbs Talc Processed 
3-05-089-71 Natural Gas-fied Flash Drying of Slurry after Flotation 1000 Lbs Dried Talc Produced 
3-05-089-73 Fuel Oil-fired Flash Drying of Slurry after Flotation 1000 Lbs Dried Talc Produced 
3-05-089-82 Custom Grinding - Additional Size Reduction 1000 Lbs Talc Processed 
3-05-089-85 Final Product Storage Bin Loading 1000 Lbs Talc Loaded 
3-05-089-88 Packaging 1000 Lbs Talc Processed 
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NEW SOURCE CLASSIFICATION CODES FOR TALC PROCESSING 

RON, PLEASE WAIT TO REQUEST SCCs FROM A I R S  UNTIL I TALK WITH RON MYERS ABOUT 
THE L B / l W  LB ISSUE. THANKS. 

Name units 

1000 lb stored I Raw talc storage--storage of mined talc prior to 
nrocessine 

Conveyor-conveyor transfer of raw talc to the 
primary crusher 

Primary crusher-initial size reduction of raw talc 

Crushed talc storace bin loadiie 

loo0 lb conveyed 

loo0 Ib crushed material produced 

loo0 lb loaded 

loo0 Ib screened Screening-oversize ore removed and returned to 
the primary crusher 

Natural gas-fired rotary dryer 

Fuel oil-fired rotarv drver 

loo0 Ib Droduced 

loo0 Ib oroduced 

Natural cas-fired rotarv calciner loo0 Ib nroduced 

Fuel oil-fired rotarv calciner loo0 Ib Droduced 

Rotarv cooler--cooler following calciner loo0 lb uroduced 

Grinding-grinding of dried talc loo0 Ib oroduced 

Grinding with heated makeup air--grindig/drying 
of talc 

loo0 lb produced 

Ground talc storaee bin loading loo0 lb loaded 

Air classifier--size classification of eround talc loo0 lb Droduced 

Pelletizer--formation of talc pellets from ground 
talc 

loo0 Ib produced 

Pellet dryer-drying following pelletization 

Pneumatic conveyor venting-venting of product 
conveyors 

Tabling process--concentration of talc fines with a 
"shaking table" 

Natural gas-fired flash dryer-drying of slurry 
following flotation 

Fuel oil-fired flash dryer-drying of slurry 
following flotation 

loo0 Ib produced 

loo0 Ib conveyed 

loo0 Ib produced 

loo0 Ib produced 

loo0 Ib produced 

Custom grinding-additional size reduction loo0 lb oroduced 

Final product storage bin loading loo0 Ib loaded 



,- 

G' 

3-05- Packaging lo00 lb produced 



Luserrac 
Western Talc Operations 767 Old Yellowstone Trail Three Forks. MT 59752-9313 (406) 285-3271 Fax:(406) 285-3323 

April 25, 1995 

Mr. Richard Marinshaw 
Midwest Research Institute 
401 Harrison Oaks Boulevard, Suite 350 
Cary,NC 27513 

Dear Mr. Marinshaw: 

Enclosed are two reports on NSPS compliance stack testing recently completed for Luzenac 
America, Inc. The reports cover 15 stack tests for particulate emissions recently completed at 
two talc milling facilities located in Three Forks, Montana. Both facilities utilize dry grinding 
processes, exclusively. 

I hope this information is usehl in your work on developing AP-42 Section 11.26. If you have 
any questions or require any additional information, please contact me at (406) 285-53 12. 

Sincerely, 

William R. Kraemer 
Environmental Coordinator 
Western Operations 

Enclosures 

cc: R. J. Buettner 
J. P. Close 
J. Godla 
R. F. Goff 



09:08 W1 804 831 2732 ALBERENE STONE m o o 1  

The New Atberene Stone Co., Inc. 

PBOM; TEE AtBBBEHB STONE CO.,  1°C 
P. a. BOX 300, SCHIRLER, VA 22969 

TEL: 1-804-831-2228 
FAX: 1-804-831-2732 





Lusenac 
Luzenac America, Inc. . P.O. Box 680 - Windsor, VT 05089 - (802) 484-7763 Fax: (802) 484-3621 

March 29, 1994 

Mr. Ronald E. Myers 
United States Environmental Protection Agency 
Emissions Factors & Methodologies Section 
Emission Inventory Branch 
Air Quality Planning And Standards 
Research Triangle Park, North Carolina 27711 

SUBJECT: AIR POLLUTANT EMISSION FACTORS - AP-42 
Letter Of March 3 ,  i994 

Dear Mr. Myers: 

We have reviewed the available test results from our newer mill and 
the data is inconclusive. We feel the mineral products information 
requested in your letter of March 3 ,  1994, is not properly 
researched now. 

Two of our Vermont facilities are being permanently closed, while 
we consolidate some of the product and processes at two other 
existing mill sites in Ludlow, Vermont, and West Windsor, Vermont. 
At this time .we are unable to provide recent emission information 
that can, be - supported by valid testing and known operating 
circumstances. 

We are relocating a Mill to the Ludlow site by late Spring and will 
perform emission testing over the following six months. Using a 
qualified air quality testing service for this work, we should be 
able to submit proper data along with confirming process operating 
rates. I'm sorry that we can't meet your AP-42 target of March 30, 
1994. 

Sincerely, 

Environmental Manager 

RFG/cs 

cc: Tim Hicks 
R. J. Buettner 

. .  .. . . .  .. . . 
. .  . 

" I  
. .  



R.T. Vbnderbilt Company, Inc. 
INOUSTRUL MINEMLS AN0 CHEMICALS 

30 WINFIELD STREET, P O  BOX 5150, NORWALK. CONNECTICUT 06856-5150 * 12031 8 u - l l M )  
FAX (203) 053-1452 . CABLE "WILTVAN, NORWALK. CONNECTICUT . TWX 710-46&2940 

March 31, 1994 

Mr. Ronald E. Myers 
Emissions Factors & Methodologies Section 
Emission Inventory Branch 
U. S. EPA 
Office of Air Quality & Planning Standards 
Research Triangle Park, NC 2771 1 

Subject: Draft AP-42 Section 8.30, Talc Processing & Background Memorandum 

Dear Mr. Myers: 

In my communication of March 21, 1994 on the captioned draft, I neglected to 
enclose a list of experts familiar with the issues discussed. I have enclosed this list with 
this letter. 

I am sorry for this oversight. 

Very truly yours, 

R. T. VANDERBILT COMPANY, INC. 

Y John W. Kelse 
Corporate Industrial Hygienist 

J W s k  
enclosure 

Therecommendationsforureofourmalerlalrare~asedupon tests belleved lo bereliable. H~~e~eiwedonolguaranleeihererultr ta beoblained 



_ ~ _ _ _ _ _ _ _ _  RECOMMENDED CONTACTS 

Ann G. Wylie, Ph.D., Assoc. Prof 
Department of Geology 
College Park Campus 
University of Maryland 
College Park, MO 20742 

Malcolm Ross, Ph.D., Research Mineralogist 
U. S .  Geological Survey 
Reston, VA 
703-648-6760 

Richard J .  Lee, Ph.D. ( o r & . b A  ?%;A) 
Mineral Scientist/Analvst 

- 301 qd/bs LLazy 

$! 
President 
R. J .  Lee Group, Inc. 
Monroeville. PA I’ 
412-325-1776 

William J. Campbell, Ph.D 
Former Supervisory Research Chemist 
Bureau of Mines 
2720 Hambleton Road 
Riva, MD 21140 
301-798-6929 (home) 

Robert L. Virta, Geologist 
Commodity Expert 
Bureau of Mines 
Washington, DC 
202-634-1206 

David T .  Crane 
Supervisory Physical Scientist 
OSHA Salt Lake City Analytical Lab 

’ ’ . Microscopy Branch 
1781 S. 300 W. 
Salt Lake City, U T  84165-0200 
801-524-4270 

& Arthur M. Langer. Ph.D. 
Mineralogist 

’ . Environmental Sciences Lab 
Brooklyn College o f  the City o f  NY 

?fg-W/-YZYZ 

C. Sheldon Thompson,.Ph.D., Mineralogist 
Director, Mineral Research 
R. T.  Vanderbilt Company, Inc. 
30  Winfield Street 
Norwalk, CT 06855 
203-853-1400 

Robert Reger, Ph.D., Epidemiologist 
Department o f  Community Medicine 
West Virginia Univ. Medical Ctr 
900 Chestnut Ridge Road 
Morgantown, WV 26505 
304-293-3693 

William Keith Morgan, M.D. 
Professor of Medicine 
Director, Chest Disease Service 
University of Western Ontario 
University Hospital 
London, Ontario 
519-663-3606 

Clark Cooper, M.D. 
Consultant, Former Chief 
U. S .  Public Health Service 
3687 Mt. Diablo, Suite 320 
Lafayette, CA 94549 
415-284-5850 

Brian Boehlecke, M.D. 
Director, Pulmonary Function Lab 
(Pulmonary Consultant for 
R .  T .  Vanderbilt Co’:) 
IJniv. of No. Carolina at Chapel Hill 
C8#700, 724 Burnett-Womack Bldg. 
Chapel Hill. NC 27599-7020 
919-966-4531 

Catherine Skinner, Ph.D.’ 
Mineral Scientist 
Yale University 
Dept.of Geology and Geophysics 
104 Bingham Lab, P.O. Box 6666 
New Haven, CT 06520 
203-432-3787 

Steven H. Lamm, M.D. James R .  Dunn, Ph.D, Geologist 
President, Consultants in Elpid. Chairman, Dunn Geoscience Corp. 
and Occupational Health, Inc.  Latham, NY 
2428 Wisconsin Avenue, NW 518-783-8102 
Washington, DC 20007 
202-333-2364 $ &K.F pr”pt~- 

rvl,C~+e k&fal%*h1 John Gamble, Ph.D.. Epidemiologist 
Exxon Biomedical Sciences, Inc. 
Mettlers Road, CN-2350, fioom E-144 # 
201-873-6004 914-F( / / -2~ , t  3 

YO+- 3653 - ?&O 

. .  
East Millstock, NJ 08875-2350 Mrke PeU- l l -m 




