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outlet of an impinjet wet scrubber controlling emissions from a fluid
bed dryer at Plant I2. The dryer operated at 91 percent of capacity
during the tests and was fired by propane gas. The scrubber operated
with a water flow rate of approximately 5.68 2/min (150 gpm).
pressure drop for the scrubber measured 0.8 kPa (3 in.w.c.). No
operating or process difficulties were indicated in the test report.
C.1.9.3 Plant I3-~Industry Test. Particulate emission tests were
conducted at the outlet of a venturi scrubber controlling emissions from
a fluid bed dryer at Plant 13. “The dryer operated at miximum‘éaﬁﬁhﬁiy 7
during the tests and was fired by No. 2 fuel oil. .Actual operating
parameters for the scrubber were not reported. Design parameters of the
wet scrubber include a gas flow rate of 9.12 m3/s (19,300 acfm), liquid
flow rate of 341 2/min (90 gpm), and a gas pressure drop across the
throat of 4.38 kPa (1.75 in. w.c.). No operating or process upsets were
noted in the test report. ;
©€.1.9.4 Plant I4--Industry Test. Figure C-15 is a schematic of
the plant tested. Particulate emissions were conducted at the outlet of
& wet scrubber controlling emissions from a fluid bed dryer/cooler unit
at Plant I4. The scrubber was p%eceded by twin cyclones. The dryer
operated at 103 percent of design capacity during the tests and was
fired by natural gas. A summary of visible emission observations in the
- test report indicated that the 6-minute average opacity ranged from 5 to
. 10 percent. No equipment operating problems were noted.
C.1.10 Kaolin S S
€.1.10.1 Plant Ji--EPA Tests. Figures C-16 and C-17 are schematics
of the systems tested. The inlet and outlet of the venturi scrubber
controlling a multiple hearth furnace and the inlet and outlet to the
fabric filter controlling a flash caiciner were tested at Plant JI1.
Particle size distribution samples were collected at all test sites
except the outlet of the scrubber. Particle size determinations were
not possible at this location because of the targe quantity of water
droplets in the exhaust gases. Visible emission observations were made
at the exhaust stacks of the scrubber and fabric filter, and fugitive
emission observations were made at the product discharge point of the
flash calciner. The product feed and discharge peints of the multiple
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hearth furnace were totally enclosed; therefore, process fugitive
emissions were not monitored at these locations.
The multiple hearth furnace and flash calciner operated at
115 percent and 82 percent of design capacity, respectively, during the
tests and were fired by natural gas. Al]l process conditions were normal
during the testing except that the multiple hearth furnace was shut down
for a period of 8 minutes during Run No. 2 due to problems with the
product screw conveyor. Testing was discontinued for this period. |
Excessive visible emissions were noted from the exhaust stack of
the fabric filter during Run No. 1 for the flash calciner. Two bags
were found to be loose. This problem was corrected for Run Nos. 2

and 3. Six-minute average opacities for Run No. 1 were 0 to 0.6 percent.

The opacity during all other runs was 0 percent.

Visible emission cbservations for the mu]fip]e hearth furnace
scrubber were all 0 percent. Process fugitive emission observations of
the flash calciner inlet resulted in 6-minute average opacities of 0.8
to 8.9 percent.

€.1.10.2 Plant J2--Industry Tests. Figures C-18 and C-19 are
schematics of the two systems tested. Particulate emission tests were
conducted at the outlet of a shaker-type fabric filter controlling
emissions from a spray dryer and at the outlet of a wet scrubber
controlling emissions from a multiple hearth furnace at Plant J2. The
spray dryer operated at 81 percent of capacity, and the multiple hearth
furnace operated at 110 percent of capacity during the tests. Each unit
was fired by natural gas.

Actual operating parameteré for the two control devices were not
reported. Design parameters for the fabric filter include gas flow rate
of 1,699 m3/min (60,000 acfin), pressure drop of 0.25 kPa (1 in. w.c.),
total cloth area 072,997 m2 (32,256 ft2), and air-to-cloth ratio of -
2.7:1. Design parameters for the wet scrubber include gas flow rate of
5.71 m3/s (12,100 acfm), pressure drop across the entire system of 4.5
to 5.3 kPa (18 to 21 in. w.c.), and ligquid flow rate of 511 2/min
(135 gpm). No process upsets were noted in the test report.

C.1.10.3 Plant J3--Industry Test. Figure C-18 is a schematic of
the system tested. Particulate emission tests were conducted at the
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«3# The dryer operated at 83 percent of design capacity during the tests.

’1a%;THe design air-to-cloth ratio for the fabric filter is 3.8:1, and the

1%ggg design pressure drop across the unit js 1.5 kPa (6 in. w.c.). The

St ‘report noted that isokinetic sampling ratios were 100 percent +10 percent.

Tepd
“xrz Individual isokinetic ratios were not reported for each run. No process

'wl,# upsets were noted in the report.
C.1.10.4 Plant J4--Industry Test. Figure C~18 is a schematic of

Particulate emission tests were conducted on &

.l‘

“.WF" "

' ij. the system tested.

a_ijfjc shaker~type fabric filter controlling emissions from a spray dryer.

“T,‘gﬁ_dryer operated at 104 percent of maximum capacity during the tests and

A o was fired by natural gas. Actual baghouse operating parameters were not
‘it peported. Design parameters for the fabric filter include an inlet gas
i flow rate of 39.18 m3/s (83,000 acfm), a total cloth area of 4,459 m?

-ﬁﬁﬂ'(48 000 ft2), and an air-to-cloth ratio of 1.7: 1 No process upsets
were noted in the test report.

e €.1.11  Lightweight Aggregate
€.1.11.1 Plant Ki--EPA Test. Figure C-20 is a schematic of the

Particulate emission tests were conducted on the inlet

The

system tested.
and outlet of a medium-energy wet scrubber controlling emissions from a

Other tests included sulfur dioxide,

'{Hr,_ rotary calciner at Plant KI1.
T nitrogen oxide, and hydrocarbon emissions (outlet only) and particle

f R size distribution (inlet and outlet). Visible emission observations

were made at the scrubber stack, and fuglt1ve emission observations were

N made at the caiciner seals.

”‘?" . The rotary calciner operated at 83 percent of design capacity

;?5 during the tests and was fired by pulverized coal. No instrumentation

o - was present at the test site to indicate water flow rate to the wet
scrubber or the inlet and outlet gas flow rates, temperatures, or
pressure drop. The design pressure drop is 1.5 kPa (6 in. w.c.). The
B-minuté'average opacities at the scrubber stack ranged from 0 to

3.8 percent. A1l process fugitive emission observations were zero

percent opacity. No process upsets were reported.
C.1.11.2 Plant K2--EPA Test. fiqure C-20 is a schematic of the

Emission tests were conducted on a rotary calciner at

system tested.

€-13

[P




'JUu02 a4n}sLow LeLddjew pue ajea po

"9384 UOL)ONpoud JO IqeWLSD wouj pajeihoen

“B1EP |BLJUSPL U0

2) Butisn uwumsppmun

(uoy/qy)
q q q q mz\mx
(0sT) (091) (ot1) (otT1) >(u/q0)
89 L 9 £9 y/b3
(6L°¢) (00°%) (95°¢) (69°¢) (42sp/ub)
85°8 Y16 . ST°8 '8 cwsp /b
) SUOLSSLWd aje|ndLlded
(0€9‘y) (og8‘y) (059°t) (0T¥°v) (wyosp)
272 €2 22 12 S/cWSp ‘@3es Mol 4
(006°01) (o0T°tTY) (000°1T) (009°01) (wjoe)
T°§ €S 'S 0°S S/l ‘aled MO 4
L1 §°ST 2°L1 1°L1 juadJad ‘aunysioy
(299) (¥59) (099) (£49) (44)
562 062 ¥6¢ ToE [ Do .wxsumgmaswp
BlEp Weaua3s sey
SIT 60T 62T 901 Juadued ‘worjezy|iin A31oede;
- (y/suoy)
q q q q U/BW ‘@3ed uoLydonpouy
- 101 T EDT 211 p:mw;wa oppm; JLjauLyos]
-- 2L 2L 2L © sajnupw ‘swiy Buy)dweg
- £8/12/6 £8/12/6 £8/92/6 aje(
Lesauay
LETIETS € ONuny . 2 -oN uny T "ON uny eleq
1833 J0y : |
abedany

e 10 INYYY

r.mm¢amm

5

12Ul Jaqqnuag

?dRUINY yjuedy ajdiyiny

utoey -

m.hwuﬁ onmmmzu 140 >x<zz=m;
L cac it

1924n0s uoLssLWg
13LUn ssadoud
tAx1snpuy

mmsu u4m<h

y.n.\,.




PARTICLE SIZE (DPsg), MICROMETERS
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Figure C-51. Particle size distribution data:

multipie hearth furnace scrubber inlet--Ptant J1.
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Figure C-52. Particle size distribution data:
flash ;alciner baghouse inlet--Plant J1.
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Figure C-53. Particle size distribution data:
flash calciner baghouse outlet--Plant J1.
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operations; no plant upsets were encountered during the test runs. The
calciners, which were fired with No. 6 fuel o011, operated at 105 to
117 percent of design process rates. Two of the ESP's had specific
collection areas (SCA) of 0.5 m2 per m3/min (147 ft2 per 1,000 acfm},
and the other two had SCA's of 1.1 m2 per m3/min (344 ft2 per 1,000 acfm).
Additional operating parameters and the schematic of the system tested
are given in the Confidential Addendum to this document.
C.1.2 Ball Clay

€.1.2.1 Plant Bl--Industry Test. Figure C-1 is a schematic of the
system tested. The vibrating-grate dryer was controlled by a pulse-jet

fabric filter. The dr&er operated at 81 percent of design capacity
during the test and was fired by natural gas. Two types of ball clay
were blended during the test. Actual operatihg parameters for the
fabric filter include an air-to-cloth ratio of 4.5:1 and a pressure drop
of 1.0 kPa (4.0 in. w.c.). No plant upsets were noted in the test
report.
C.1.3 Bentonite

C.1.3.1 Plant C1--EPA Test. Figure C-2 is a schematic of the
system tested. The direct-fired rotary dryer at Plant Cl was controlled
by a fabric filter preceded by a pfoduct recovery cyclone. Testing was
performed at the cyclone inlet and the baghouse outlet. Particulate
mass and particle size distribution data were collected at both locations
simultaneously. The dryer operated at 96 percent of capacity during the
tests and was fired with pulverized coal. The normal blend of four

grades of bentonite was processed during the emission tests.

Some fluctuvation in the dryer fire box temperature was observed
throughout testing of the dryer. The fluctuations are normal and are
caused by variations in the feed moisture content and amount of fines in
the coal. The coal feed rate was adjusted when the fire box temperature
dropped below 820°C (1500°F).

Additional air was added to the baghouse by a baghouse heating
system. The actual operating air-to-cloth ratio for the reverse-air
fabric filter was 0.9:1. No abnormalities in fabric filter operation
were noted during the testing. The 6-minute average opacity data taken




[t

at the baghouse exhaust stack during the tests ranged from 0 to
8.3 percent. ' -

C.1.3.2 Plant €3--Industry Test. The rotary dryer at Plant C3 was
controlled by an ESP and operated at 96 percent of capacity during the
particulate emission tests conducted at the ESP outlet. The specific
collection area for the ESP was 2.97 m2 per m3/min (904 ft2 per 1,000 acfm).
Because the isokinetic sampling rate for Run No. 1 did not conform to

EPA requirements, a fourth run was performed. Data from Run No. 1 were
not included in the test report. No equipment operating problems were
noted.
C.1.4 Diatomite

C.1.4.1 Plant Di--Industry Test. Particulate emission tests were

conducted at the outlet of a wet scrubber controlling emissions from a
rotary calciner at Plant D1. Feed material, which was preheated by kiln
exhaust gases, was pneumatically conveyed through cyc]ones and air
separators to the kiln. Product cooling air was used to preheat primary
and secondary combustion air. The calciner operated between 89 and
104 percent of design capacity during the tests. No equipment operating T
probiems were noted in the test report. A schematic of the system ' '/
tested is presented in the Confidential Addendum to this document.
C.1.5 Feldspar o
C.1.5.1 Plant El-~Industry Test. Particulate emission tests were F

conducted at the outiet of a wet scrubber controlling a rotary dryer at
Plant E1. The dryer operated at 90 percent of capacity during the tests
and was fired by No. 2 fuel 0i1. The operating pressure drop for the
wet scrubber was 2.5 kPa (10 in. w.c.). No equipment operating problems
were indicated in the test report.

C.1.5.2 Plant E2--Industry Test. Figure C-3 is a schematic of the
system tested. The rotary dryer at Plant E2 was controlled by a wet

scrubber. A multiple cyclone collector preceding the wet scrubber was
used for product recovery. Particulate emission testing was conducted
at the scrubber outlet. The dryer, fired by No. 2 fuel oi}, operated at
100 percent of capacity during'the test. The operating pressure drop

for the scrubber during the test is given in the Confidential Addendum

to this document. No unusual conditions were noted during sampling. E
]
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.Figure C-31. Particle size distribution data:
rotary dryer--Plant Cl. '
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visible emissions, particle size distributions, sulfur dioxide and
nitrogen oxide emissions, and trace metal content. A1l VE observations
were 0 percent opacity from the scrubber stack. Process fugitive
emission observations were not made because both the calciner feed inlet
and product outlet were totally enclosed with no visible leaks.

The rotary calciner operated at 98 percent of capacity during all
tests and was fired by pulverized coal. The scrubber flow rate measured
during testing was 1,514 2/min (400 gpm), and the pressure drop was
approximately 4.5 kPa (18 in. w.c.). Other operating parameters of the
scrubber during the test series are presented in the Confidential
Addendum to this document.

Particle size distribution tests were not conducted at the scrubber
outlet because of moisture in the flue gas. At the West induced draft
(1.D.) fan inlet location (scrubber inlet), particle sizing Run Nos. 7B
and 9B were not tabulated in the results due to an extremely low catch
(underloaded) and extremely large catch (overloaded), respectively. Neo
process upsets were reported.

C.1.7 Fuller's Earth

€.1.7.1 Plant Gl--Industry Test. Figure C-7 is a schematic of the

system tested. Particulate emission tests were performed at the outlet

of the wet scrubber controlling emissions from the rotary dryer at
Plant G1. During the test, the dryer operated at 102 percent of capacity
and was fired with natural gas. The pressure drop of the scrubber was
2.5 kPa (10 in. w.c.) During the initial 14 minutes of Run No. 1, the
make-up water to the scrubber was shut off. High stack temperature
readings and particulate emission rates resulted from this malfunction.
For this reason, data from Run No. 1 are not included in the test summary
averages. No process operating problems were recorded in the test
report.
€.1.8 Gypsum

C.1.8.1 Plant H1--EPA Tests. Figures C-8 and C-9 are schematics
of the systems tested. Particulate emission tests were performed on

fabric filters controlling emissions from a continuous kettle calciner

and from a rotary dryer at Plant H1l. The calciner operated at full
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