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February 19, 1993

Mr. Ronald E. Myers’

Emission Factors and Methodologies Section
Emission Inventory Branch

U. 8. EPA

Research Triangle Park, NC 27711

Dear Mr. Myers:

Thank you for the time you spent with me in our telephone
conversation today. 1 appreciate your allowing me to comment on
the emissions factor documentation for AP-42 Section 8.25 after
the time period for comments has passed.

As I told you, the references for Section 4, Items 5, 6, 7,
8 and 11 were tests of two Solite Corporation plants while
burning RCRA hazardous waste. Since Solite Corporation and one
other company are the only lightweight aggregate plants in the
United States that burn waste as fuel, you may want to consider
this for your determination of emission factors in Table 8.25-2
and 3. :

I am enclosing the pertinent pages of tables and the cover
sheet from the tests we ran recently. You may be able to obtain
this full report from IEA since they are close by.

1f I can be of further assistance, please do not hesitate to
contact me.

Sincerely,

E. E. Martin
Senior Vice President

EEM/slj

Enclosures sy e
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March 19, 1993

VIA FACSIMILE

Mr. Bill Peske

IEA Environmental Testing Co.

P O Box 12846

Research Triangle Park, NC 27709

Dear Mr. Peske:

This is to authorize you to release the test data on report
numbers 192-92-67, 192-92-72 and 192-92-74 to the U.S. EPA
Emission Inventory Branch. These reports are to be released atl
the expense of EPA.

Sincerely,

T s A

E. E. Martin
Senior Vice President

EEM/slj
Cs Ron Myers
' E, F and M Section
Emission Inventory Branch
U. S. EPA
Research Triangle Park, NC 27111




MIDWEST RESEARCH INSTITUTE

Suite 350

" 401 Harrison Oaks Boulevard
Cary, North Carolina 27513-2412

Telephone (919) 677-0249
! FAX (919) 677-0065

February 26, 1993

Mr. Robert L. Virta

Physical Scientist

The Branch of Industrial Minerals
U.S. Bureau of Mines

810 Seventh Street, NW, MS 5209
Washington,DC 20241-9384

Dear Mr. Virta:
As discussed with you on February 24, 1993, the United

States Environmental Protection Agency is in the process of
revising selected sections of the publication Compilation of Air

Pollutant Emission Factors, otherwise known as AP-42. Since you
expressed an interest in reviewing the sections on lightweight
aggregate and perlite, I have enclosed a copy of the background
reports for AP-42 Section 8.17, Perlite Processing, and

Section 8.25, Lightweight Aggregate Manufacturing.

We would appreciate hearing your comments on these
documents. Please note that the revised AP-42 sections, which
are included as Section 5 of the respective background reports,
must be finalized by the end of March. If you have any
questions, you can reach me at (919) 677-0247, extension 5359.

Yy

J. Marinshaw

Thanks for your help.

Sincer

2 enclosures

cc: Ron Myers, EIB (MD-14)
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TABLE 4-2. SUMMARY OF TRACE ELEMENT ANALYSIS OF CLINKER COOLER
SETTLING CHAMBER CATCH 4

Captured particulate®
Elements Test No. 1 Test No. 2 Test No. 3
Al 8.1 8.3 7.9
Sb <7.1 <715 <75
As 26 25 24
Ba 680 660 630
Be <0.13 <0.13 <0.13
Bi <13 <13 <13
B <2.2 <22 <22
Cd ' 37 3.7 3.5
Ca 57 53 74
Cr 78 79 75
Co 20 19 19
Cu 36 34 34
Aun <15 <7.5 <71.5
In <13 <13 <13
Fe 4.6 4.5 4.4
Pb 100 120 100
Li 64 62 59
Mg 1.8 1.8 1.7
Mn 520 500 620
Hg <8 <8 <8
Mo <0.49 <0.50 <0.50
Ni 40 42 41
P 270 270 ' 270
Pt <1.5 <7.5 <15
K 3.0 3.0 29
Se <20 <20 <20
Si 26 28 28
Ag <0.49 <0.50 <049
Na 1.0 9,700 9,100
Sr 300 280 380
S 4,100 3,400 6,300
Te <25 <25 <25
Tl <23 <23 <23
Sm 290 300 280
. Ti ' 4,600 4500 4300
u <15 <15 <15
Vv 160 160 160
W : <15 <15 <715
Y 21 21 22
Zn 150 140 130

3 xpressed as ppm except as where noted.

\
Mo %5 ke m doble 1. 1s Yhis Cnrﬂ-dt?

. . 17 . % swms
Alsa o Toble G0, k the boron concrntradion 3.2% ot 3.2 P?ﬂ? 3. ?
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TABLE 2-1. LIGHTWEIGHT AGGREGATE PRODUCTION IN 1990 BY STATE*

Amount Produced Total
State value $
Mg Tons
Alabama and Arkansas 804,084 886,351 9,732,809
California 176,858 194953 656,295
Florida and Indiana 283,637 312,656 1,752,382
Kansas, Kentucky, and 556,594 613,540 1,759,347
Louisiana '
Mississippi and Missouri 272,573 300,460 1,569,533
New York and Montana 300,106 330,810 1,876,954
North Carolina 326,587 360,001 3,319,616
Ohio, Oklahoma, and 284,456 313,559 1,826,995
Pennsylvania
Texas 472,643 521,000 2,284,427
Utah and Virginia 326,793 360,228 1,635,545
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TABLE 8.25-1 (ENGLISH UNITS) 3
EMISSION FACTORS FOR LIGHTWEIGHT AGGREGATE PRODUCI‘IOI@

All Emission Factors in 1b/ton of Feed Unless Noted
Ratings (A-E) Follow Each Emission Factor

o

eV
F Process Filterable(b) Condensible PM®
{SCC) PM PM-10  |Inorganic Organic Lead

Rotary kiln 1304 D e 0.82f D| 0188 | D| oo015b D
(305 )

Rotary kiln 0.781 c| 02 | D 0.1 D! oo | D e
with scrubber
(305 )

Rotary kiln 0.42% D e 0.14! D e (.00030" D
with fabric filter
(305 )

Rotary kiln 0.67™ D e 0.031™ D e e
with ESP
{305 )

Clinker cooler 0.28" Dl oone D 0.017 D | 000067" | D e
with
settling chamber
(305 )

Clinker cooler 0.30° D 0.12° D (4.0025° D 0.0027° D e
with
multiclone
(305 )

*Factors represent uncontrolled emissions unless otherwise noted.

®Filterable PM is that PM collected on or prior to the filter of an EPA Method 5 (or equivalent) sampling train.
PM-10 values are based on cascade impaction particle size distribution.

“Condensible PM is that PM collected in the impinger portion of a PM sampling train.
%References 3,7,14. Average of 3 tests that ranged from 13 to 340 1b/ton.

“No data available.

*Reference 3,14.

EReference 3.

FRefercnce 7.

'References 3,5,10,12-14.

JReferences 3.5.

kReferences 7,14.

IReference 14.

MReferences 15,16.

SReferences 3,6,

9Reference 4,

11/92 Lightweight Aggregate Manufacturing 8.25-5




TABLE 8.25-1 (METRIC UNITS)
EMISSION FACTORS FOR LIGHTWEIGHT AGGREGATE PRODUCTION?
Epalish vnids nd medere
All Emission Factors in@n of Feed Unless Noted
Ratings (A-E) Follow Each Emission Factor

Filterable? Condensible PM®

Process PM PM-10 Inorganic Organic Lead

Rotary kiln 654 D e 041f D | 00080 { D | 000075 | D
(305 )

Rotary kiln 0.391 C 0.154 D 0.10 D | oovasi | D e
with scrubber
(305 )

Rotary kiln 0.21% D e 0.070! D e 0.00015" | D
with fabric fulter
(305 )

Rotary kiln 034 D e 0015 | D e e
with ESP
(305 )

Clinker cooler 0.14% D 0.055° D | 0.0085" D | 0.00034" D e
with settling
chamber
(305 )

Clinker cooler 0.15° D 0.060° D 0.0013° D 0.0014° D e
with multiclone
(305 )

®Factors represent uncontrolled emissions unless otherwise noted.

YFilterable PM is that PM collected on ot prior to the filter of an EPA Method 5 (or equivalent) sampling train.
PM-10 values are based on cascade impaction particle size distribution.

“Condensible PM is that PM collected in the impinger portion of a PM sampling train.
dReferences 3,7,14. Average of 3 tests that ranged from 6.5 to 170 kg/Mg.

“No data available.

fReference 3,14.

EReference 3.

PRefcrence 7.

'.References 3,5.10,12-14.

JReferences 3.5,

kReferences 7,14.

IReference 14.

MReferences 15,16,

BReferences 3,6.

“Reference 4.

8.25-4 EMISSION FACTORS 11/92
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’ TABLE 8.25-2((ENGLISH UNITS)
4 EMISSION FACTORS FOR LIGHTWEIGHT AGGREGATE PRODUCTION?

__};V p Matore undds net E:nalul\ onits
i« _ All Emission Factors ir@f Product Unless Noted
Ratings (A-E) Follow Each Emission Factor
i Process SO, NO, Co,
(SCC)
4 Rotary kiln 5.6 C c 400 C
(305 )
Rotary kiln 3.49 c| 19| D c
with scrubber
(305 )
Clinker cooler with dry c c 43f D
multicyclone cT
’] (305 )
3\ ™ ' \“Factors represent uncontrolled emissions unless otherwise noted.
obe. ®References 3, 4, 5, 8.
X “No data available.

dRefercnces 3, 4,5 9.
®References 3, 4, S.
fRcferencc: 4,

y

Also 'I.LAMQJ 25 -3 No reforene & fodt nales

11/92 Lightweight Aggregate Manufacturing 8.25-7
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2. INDUSTRY DESCRIPTION!-3
Wirter
ot 7%51
{
1 5\Uu,\c[ b«\’? 1.5 to 18.0 percent alumina, 4 to 5 percent potassium oxide, 1 to

N U+? C\ xides, and trace amounts of metal oxides. The Standard Industrial

Classification (SIC) code for perlite processing is 1499, which is designated for miscellaneous

aic rock with a pearl-like luster. It usually exhibits numerous

» resemble an onion skin. A typical perlite sample is composed of 71

nonmetallic minerals, except fuels. The Source Classification Code (SCC) for perlite processing is
3-05-018, which addresses perlite processing under mineral products.

wore il i

Expanded perlite usually has a density in ims per cubic meter

<5
(kg/m?) (7 to 15 pounds per cubic foot [Ib/f]). ’{) v (2 is not economical to
ship the finished product long distances. Therefc [ b / ,G*{' 7 n plants are located
near industrial areas. {

Perlite is used by industry in many different ways. Construction-related uses (acoustical
ceiling tile, pipe insulation, roof insulation board, etc.), which are the major market for expaﬁded
materials, increased 5 percent to 336,600 tons in 1989. Expanded perlite used as a filter aid, as
fillers, and in agricultural markets (horticultural aggregate and fertilizer carriers) totaled 148,600 tons,
an increase of 7 percent from 1988. Other uses for perlite include concrete aggregate, masonry and
cavity fill insulation, plaster aggregate, low- and high-temperature insulation, paint texturiiers, and
refractories. Table 2-1 shows the amount of expanded perlite sold and used by producers in the
United States in 1988 and 1989, by use.

In the United States, perlite rock deposits are widely distributed throughout six western States.
The deposits found in New Mexico account for roughly 80 to 90 percent of the total U.S. crude
perlite mined annually. The remaining tonnage comes from Arizona, California, Colorado, Idaho,

and New Mexico.
2.1 CHARACTERIZATION OF THE INDUSTRY

In 1989, perlite mined for processing totaled 656,000 megagrams (Mg) (722,000 tons} and

came from nine companies with 10 operations in 6 western States. A large majority of the total




SUMMARY OF TEST DATA FOR LIGHTWEIGHT AGGREGATE MANUFACTURING--NEW DATA

Emission factor

No.of | Data range, average, Ref.
Process Control Pollutant | runs | rating kg/Mg (Ibjton) kg/Mg (Ibfton) | No.
Kiln mech. collector+] Filterable 3 B 033 - 089 0.50 8
(coke) wet scrubber PM ( 065 - 14 )|( 10 )
Kiln wet Filterable 3 D 063 - 1.09 0.79 9
(gas) scrubber PM { 13 - 22 }[( 16 )
coz2 3 D 170 - 195 185 9
{( 340 - 390 ) |( 370 )
S02 3 D 005 - o021 0.12 9
( 010 - 042 )|( 023 )
Kiln mech. collector+| Filterable 3 B 060 - 145 0.90 11
coke) wet scrubber PM { 12 - 29 )Y[( 18 )
Kiln multiclone + Filterable 3 B 026 - 030 0.28 12
(coal) wet scrubber PM { 052 - 059 )|( 056 )
co2 3 B 2i0 - 215 210 12
{ 420 - 430 ) |( 420 )
Kiln wet scrubber Filterable 3 B 037 - 043 0.41 13
(coal} PM ( 074 - 086 )|( 081 )
coz2 3 B 195 - 200 195 13
{ 390 - 400 ) |( 390 )
Kilre none Filterable 3 B 15 - 17 16 14
(coal) PM ( 29 - 34 Y[ 32 )
none Cond. inorg.| 3 B 025 - 090 0.50 14
PM { 049 - 18 )|[( 1.0 )
none coz2 6 B 40 - 120 85 14
{ BO - 240 ) |[( 170 )
fabric fitter Filterable 3 B 012 - 045 0.26 14
PM ( 024 - 089 )|( 052 )
fabric filter |Cond. inorg| 3 B 0033 - 010 0.070 14
PM ( 0065 - 020 )j{( 014 )
Kiln ESP Filterable 3 B 034 - 046 0.40 15
(coal + PM ( 067 - 091 )|( 079 )
No.2 oil) ESP Cond.inorg| 3 B 0.0080 - 0.020 0.014 15
FM ( 0016 - 0.040 ) j{ 0.028 )
none co2 3 C 150 - 155 155 15
( 300 - 310 )j{ 310 )
Kiln ESP Filterable 3 B 021 - 033 0.28 16
(coal + PM ( 042 - 0B85 )|( 055 )
No.2 oil) ESP Cond.inorg.| 3 B 0.012 - 0.026 0.017 16
PM ( 0023 - 0052) |( 0.033)
none co2 3 C 155 - 180 170 16
( 310 - 360 )|{ 340 )
Notes: 1. References 8 and 11 are for the same plant, same kiln .

2. References 12 and 13 are for different kilns at same plant.
3. References 15 and 16 are for different kilns at same plant.
4. References 10 and 17 do not have process data and could not be evaluated.
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Environmental Protection Agency, Research Triangle Park, NC, February 1982.

Summary Qf Emission Measurements On No. 5 Kiln, Carolina Solite Corporation, Aquadale,
North Carolina, Sholtes & Koogler Environmental Consultants, Inc., Gainesville, FL, Apnl
1983.

Sulfur Dioxide Emission Measurements, Lightweight Aggregate Kiln No. 5 (Inlet), Carolina
Solite Corporation, Aquadale, North Carolina, Sholtes & Koogler Environmental Consultants,
Inc., Gainesville, FL, May 1991,

Sulfur Dioxide Emission Measurements, Lightweight Aggregate Kiln No. 5 (Outler), Carolina
Solite Corporation, Aquadale, North Carolina, Sholtes & Koogler Environmental Consultants,
Inc., Gainesville, FL, May 1991,

Summary Of Particulate Matter Emission Measurements, No. 5 Kiln Qutlet, Florida Solite
Corporation, Green Cove Springs, Florida, Sholtes and Koogler Environmental Consultants,
Gainesville, FL, June 19, 1981,

Summary Of Particulate Matter Emission Measurements, No. 5 Kiin Qutlet, Florida Solite
Corporation, Green Cove Springs, Florida, Sholtes and Koogler Environmental Consultants,
Gainesville, FL, September 3, 1982.

Particulate Emission Source Test Conducted On No. | Kiln Wet Scrubber At Tombighee
Lightweight Aggregate Corporation, Livingston, Alabama, Resource Consultants, Brentwood,
TN, November 12, 1981.

Particulate Emission Source Test Conducted On No. 2 Kiln Wet Scrubber At Tombigbee
Lightweight Aggregate Corporation, Livingston, Alabama, Resource Consultants, Brentwood,
TN, November 12, 1981.
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14,

15.

16.

17.

18.

19.
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Report Of Simultaneous Efficiency Tests Conducted On The Orange Kiln And Baghouse At
Carolina Stalite, Gold Hill, N.C., Rossnagel & Associates, Charlotte, NC, May 9, 1980.

Stack Test Report No. 85-1, Lehigh Lightweight Aggregate Plant, Dryer-Kiln No. 2,
Woodsboro, Maryland, Division Of Stationary Source Enforcement, Maryland Department Of
Health And Mental Hygiene, Baltimore, MD, February 1, 1985.

~ Stack Test Report No. 85-7, Lehigh Lightweight Aggregate Plant, Dryer-Kiln No. 1,

Woodsboro, Maryland, Division Of Stationary Source Enforcement, Maryland Department Of
Health And Mental Hygiene, Baltimore, MD, May 1985. ’

Emission Test Results For No. 2 And No. 4 Aggregate Kilns, Solite Corporation, Leaksville
Plant, Cascade, Virginia, IEA, Research Triangle Park, NC, August 8, 1992.

Emission Test Results For No. 2 Aggregate Kiln, Solite Corporation, Hubers Plant, Brooks,
Kentucky, IEA, Research Triangle Park, NC, August 12, 1992.

Emission Test Results For No. 7 And No. 8 Aggregate Kiins, Solite Corporation, A. F. Oid
Plant, Arvonia, Virginia, IEA, Research Triangle Park, NC, August 8, 1992,
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