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TABLE 4. SUMMARY OF INTEGRATED GAS ANALYSES, U.S.
SUGAR-BRYANT MILL, DECEMBER 17-18, 1979

Run CO., co, O,, N;, MW
number Date A % % % 1b/1b mole
1 12/17/79 10.8 0.0 9.2 80.0 30.1
2 12/18/79 11.1 0.0 8.0 79.9 30.1
3 12/18/79 11.3 0.0 9.4 79.3 30.2

Average 11.1 0.0 9.2 79.7 30.1

TABLE 5. SUMMARY OF ANDERSEN PARTICLE SIZING RESULTS,
U.5. SUGAR-BRYANT MILL, DECEMBER 17-18, 1979

Run No. 1
Discarded
Run No. 2

Flow rate = 0.927 acfm
Isokinetic rate = 107.1%

Percent in Cumulative %

Stage Size range size range <size range

Preimpactor >10.50 3.99 94.55
4] >10.50 1.46 94.55
1 6.50 - 10.50 3.06 ;- 91.52
2 4.30 - 6.50 7.98 83.54
3 2.85 - 4.30 11.30 72.24
4 1.88 - 2.95 12.40 56.94
5 0.94 - 1.88 12.90 - 46.94
& 0.58 - 0.94 19.15 27.79
7 0.39 - 0.58 16.49 11.30

Filter 0.0 - 0.39 11.30 0

Run No. 3

Flow rate = 0.908 acfm
Isckinetic rate = 105.5Y%

Percent in Cunulative %

Stage Size range size range <size range
Preimpactor >10.60 6.56 91.43
o >10.60 2.01 91.43
1 6.60 - 10.60 4.28 87.14
2 4.40 - 6.60 7.47 79.67
3 3.00 - 4,40 8.66 71.01
4 1.90 - 3.00 8.66 62.35
5 0.96 - 1.90 10.48 51.87
6 0.59 « 0.96 20.60 31.27
7 0.40 - 0.59 l16.68 14 .59
Filter 0.0 - 0.40 14.59 0
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TABLE 4. SUMMARY\OF INTEGRATED GAS ANALYSIS RESULTS, CITY
OF SALEM WASTE DISPOSAL PLANT, NOVEMBER 6-7, 1979

CO2, co, Oz, Nz, Molecular weight,
Run no. Date % 2 2 % 1b/lbemole
6-1 11-6-79 7.8 0.0 11.0 81.2 29.69
7-1 11-7-79 6.2 0.0 13.2 B0.6 29.52
7-2 11-7-79 7.2 0.0 12.0 80.8 29.63
Average 7.1 0.0 12.1 80.8 29.61

TABLE 5. SUMMARY OF PARTICLE SIZING RESULTS, WEST STACK, CITY
OF SALEM WASTE DISPOSAL PLANT, NOVEMBER 6-7, 1979

Run: Date: 11-6-79 Flow rate, acfm: 1.10
Wt % in Size range,
Stage size range Cum. % microns
0 29.4 L] >10.6
1 10.6 70.6 6.6 - 10.6
2 5.5 60.0 4.5 - 6.6
3 3.7 54.5 3.05 - 4.5
4 3.3 50.8 1.94 - 3.05
5 6.9 47.5 0.99 - 1.94
6 11.9 40.6 0.62 - 0.99
7 10.7 28.7 0.43 ~ 0.62
Backup filter 18.0 18.0 0 - 0.43
Run: 2 Date: 11-7-79 Flow rate, acfm: 1.01
Wt & iIn Eize range,
Stage size range Cum. % microns
0 ! 7.0 ® >11.1
1 ' 3.1 93.0 6.9'-'11.1
2 0.7 89.9 4.7 - 6.9
3 4.7 89.2 3.19 - 4.7
4 5.9 84.5 2.04 - 3.19
5 7.5 78.6 1.03 - 2.04
[ 13.1 71.1 0.65 - 1.03
7 14.6 58.0 0.43 -~ 0.65
Backup filter 43.4 - 43.4 0 - 0.43
Run: 3 Date: 11-7-79 Flow rate, acfm: 0.B2
Wt & 1n Size range,
Stage size range Cum. % microns
¢ 62.6 @ >1l2.4
1l 0.1 37.4 7.6 - 12.4
2 0.2 37.3 5.21 - 7.6
3 1.3 37.1 3.55 ~ 5.21
4 2.1 35.8 2.26 - 3.55
5 1.2 33.7 1.14 - 2.26
6 6.6 32.5 0.72 - 1.14
7 0.2 25.9 0.49 - 0.72
Backup filter 15.7 15.7 0 - 0.49
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EFFLUENT STREAH DESIGN CHARACTERISTICS

COMPONENT
NO HNAME DESCRIPTION VALUE
L]
1 PROBE+10 CYC
STAGE/FILTER CUT SIZE: 8.30 UM
STAGE MWEIGHT: 1.30E+01 MG
2 3 UM CYCLONE
STAGE/FILTER CUT SIZE: 1.90 um

ETFPEIS TEST SERIES No: 00234 STREAHM NO: 01 TEST ID NO: 1l SAMPLE

STAGE WEIGHT:

3 1 uM CYCLONE

STAGE/FILTER CUT SIZE: .60 UM

STAGE HWEIGHT: 8.10E+00 MG
4 FILTER

STAGE/FILTER CUT SIZE: .01 Ud

STAGE HWEIGHT: 8.00E-01 MG

PARTICLE SIZE TABLE---====-=

SERIES FORM 7

4.90Ee00 HG

PAGE 10
DATE 06/21/83

STAGE # 1 2 3 4
o DS0(MICRONS) 8.30 1.90 .60 .01
STAGE WEIGHTS(MILLIGRAMS) 1.30E+01 &.90E+00 B8.10E+00 8.00E-01
MICROGRAMS/DNCM/STAGE 2.41E+03 9.07E+02 1.50E+403 1.48E+02
NUMBER /DNCM/STAGE 4_.15E+346 1.24E+36 B.37E+37 O0.00E-0
® CUM. ZMASS<DS0 - 51.49 33.21 2.99
CUM. MICROGRAMS/ACH<D50 2.56E+03 1.65E+03 1.48E+02 0.00E+Q0D
CUM. MICROGRAHS/DNCM<D50 2.56E+03 1.65E403 1.48E+02 0.00E+00
GEOM D50 1.82E+01 3.97E+00 1.07E+00 7.75E-02
® DM/DLOGD-{UG/DNM3) 3.52E403 1.42E+03 3.00E+03 B.33E+01
DH-LOGD/ (NUMBER/DNM3 ) 3.96E434 2.66E+36 1.67E+38 ©0.00E-0
— e
o .
AN
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:ﬂa - 4 g ENVIRONMENTAL ASSESSMENT DATA SYSTEMS PAGE 1
& on _FPEIS SERIES REPORT SERIES FORM 1 DATE 06/21/83
a a -—— ——— e e e -———
® B
Fi < O 234 DESCRIBES SAMPLING AT, SITE FROM 02/14/78 T0 02/14/78 BY KVB, INC.
' o SPONSOR ORGANIZATION:. - CALIFORNIA AIR RESOURCES BOARD
CONTRACT NUMBER: | A6-191-30 PURPOSE OF TEST: ENVIRONMENTAL ASSESSHENTS {MULTIMEDIA)
TASK/DIRECTIVE NUMDER:. 000
) SOURCE DESCRIPTION- = '/--—
SOURCE CATEGORY: FABRICATED MTL PROD "SOURCE NAME:  CONFIDENTIAL
o SDURCE TYPEY METAL PRODUCTS SITE NAME:
PRODUCT/DEVICE: AUTOMOBILES ADDRESS:
PROCESS TYPE: SURFACE COATING LOS ANGELES »CA 00000
DESIGN PROCESS RATE: 307 KG/HR
e FEED MATERIAL CATEGORY: INORG CHEM
PRIMARY CONTROL DEVICE: SIC CODE: 3649
o EADS WASTE STREAM DATA BASES-- b
WASTE STREAM DATA FROM OTHER MEDIA WHICH WERE COLLECTED CONCURRENTLY WITH THIS TEST SERIES
ARE AS FOLLOMS(TEST SERIES NUMBER-TSH):
0O LEDS TSN: GEDS TSH: 00086 SDDS TSN:
REFERENCE REPORT--- -— -
TITLE
O AUTHOR : :
SPONSOR REPORT NUMBER NTIS NUMBER PUBLICATION DATE
FINE PARTICLE EMISSIONS FROM STATIONARY AND MISCELLANEOUS SOURCES
O IN THE SOUTH COAST AIR BASIN.
TABACK K..J.
-5 KVB REPORT 5806-783 PB 293 923/AS FEBRUARY 1979
O TEST SERIES COMMENTS- - R
L‘\' PROGRAH OBJECTIVES TO INVENTORY TSP EMISSIONS,TO PREPARE A COM-
PREHENSIVE INVENTORY OF EMISSIONS(I.E. BY SIZE DISTRIBUTION AND
2 CHEMICAL COMPOSITION),AND TO DESCRIBE ALT. METHODS OF CONTROL.
&) X EQUIPHMENT TESTED 15 CUSTOM MADE SFRAY BOOTH. PAINT USED IS A
-~ WATER-BASED ENAMEL.
<
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¢
- £
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FPEIS TEST SERiES HD: 00234 STREAM HO:

EFFLUENT STREAM DESIGN CHARACTERISTICS--

COMPONENT
NO NAME DESCRIPTION

01 TEST ID

HO:

1 SAMPLE KNO: 01
SERIES FORM 7

1 PROBE+10 CYC

STAGE/FILTER CUT SIZE:

STAGE WEIGHT:

COMPONENT (ALIQUOT) MASS/YOLUME:
CHEMICAL ANALYSIS LABORATORY NAME:

2 3 UM CYCLONE
STAGE/FILTER Cl
STAGE WEIGHT:

3 1 UM CYCLONE
STAGE/FILTER Cl
STAGE MWEIGHT:

4 FILTER
STAGE/FILTER C
STAGE WEIGHT:
PARTICLE SIZE TABLE--==--- ——

STAGE 8 3
DS0(HMICRONS ) 9.20
STAGE WEIGHTS(MILLIGRAMS) . 1.1BE+02
MICROGRAMS/DNCHM/STAGE 3.90E+03
NUMBER/DNCM/STAGE 1.06E+10
ClM. “MASS<D50 15.0%
CUM. MICRGGRAMS/ACH<DS0 6.23E402
CUM. HICROGRAMS/DNCH<D50 6.91E+02
GEOM D50 1.92E+01
DM/DLOGD-{ UG/DNM3) 6.12E403
DN-LOGD/({ NUMBER/DNM3 } 1.65E+10

COMMENTS ON THE EFFLUENT CHARACTERISTICS

COMPCNENT
NO. NAME REMARKS

UT SIZE:

UT SIZE:

UT $1ZE: -

2

3

9.20 UM

1.18E402 MG

41.500 HG
ARMAME

3.80 UM
5.20E+00 MG

1.30 uM
7.60Ee00 MG

.01 UM
8.10E+00 MG

4

3.80
5.20E+00
1.72E+02
1.59E+10

11.30
3.18E+02
5.19E+02
5.91E+00
4.498E+02
4.14E+10

7.
2.
4.

1.
2.
2.
5.
9.

1.30
60E+00
BlE+02
37E+11

5.83
64E+02
68E+02
22E+0Q0
4QE+02
39E+11

.01
8.10E:00
2.6BE+Q2
3.45E+15

0.00E+00
0.00E+00
1.14E-01
1.27E402
1.63E+15

1 PROBE+10 CYC ARMAMENT LAB DID ELEMENTAL ANALYSIS & ROCKMELL DID SULFATE, NI-
TRATE & TOTAL CARBON. PROBE_HWT IS 76.7 MG & CYCLOHE IS 41.5 MG.

PAGE 7
DATE 06/21/83
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AIR POLLUTION EMISSION TEST

U s S PHILLIPS PETROLEUM COMPANY
LTI T T (PLANT NAME)

" Carbon Black Division

. .__'—-.‘7.{_ B
- o 5

* - Toledo, Ohio
T - (PLANT ADDRESS)

o

-U. §; ENVIRONMENTAL PROTECTION AGENCY
Office of Air and Water Programs
Office of Air Quality Plarning and Standards
. & A : . Emission Standards and Engineering Division
' ' Emission Measurement Branch
. Research Triangle Park, N. C. 27711
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EMB Test Number 73-CBK-1
Phillips Petroleum Company

Carbon Black Division

Toledo, Ohio

REVISION

September 1974




STATED MICRON SIZE

CUMULATIVE WEIGHT PERCENT LESS THAN
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EPA-450/2-77-019
September 1977

FINAL GUIDELINE DOCUMENT:
~ CONTROL OF SULFURIC ACID
MIST EMISSIONS FROM EXISTING
SULFURIC ACID PRODUCTION UNITS

Enviroamentas Protaction Agen
cy

NOV. 7 1917

Uibeary Servirps Rranch

-

U.S. ENVIRONMENTAL PROTECTION AGENCY
Office of Air and Waste Management
Office of Air Quality Planning and Standards
Research Triangle Park, North Carolina 27711

Appendix
C.1
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EPA-450/2-77-019

FINAL GUIDELINE DOCUMENT:
CONTROL OF SULFURIC ACID
MIST EMISSIONS FROM EXISTING
SULFURIC ACID PRODUCTION UNITS

Emission Standards and Engineering Division

U.S. ENVIRONMENTAL PROTECTION AGENCY
Office of Air and Waste Management
Office of Air Quality Planning and Standards
Research Triangle Park, North Carolina 27711

September 1977
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6. Reference 3, above, p. 30,
7. Reference 2, above, p. III-9,

8. Peference 2, above, p, III-10.

[ S

////T-ﬂafnﬁpﬂ—#_- '“““““"“"‘“""”"_"_“"*‘*-——~‘__wh___‘__‘\\\
g. Kurek, R.W. Special Report on EPA Guidelines for State

Emission Standards for Sulfuric Acid Plant Mist dated
June 1974, L[.I. du Pont de Nemours & Co., Inc., Industrial
Chemicals Nepartment. Wilmington, Delaware. Prepared for

U.S. Environmental Protection ffgency, ((ffice of Air

Quality Planning & Standards. October 4, 1974. Exhibit 15. ;

e ——

10. Reference 3, above, p. 32.

—— J e -

4\ Brink, J.A., Jr.

Cascade Impactor for Adiabatic Measure-

ments. Industrial & Engineering Chemistry. 50: 647,

April 1958, e

— e e =

12. Reference 9, above, Exhibit 12.
13. Reference 2, above, pp. III-14, 15 and 22.
14, Reference 2, above, p. IV-15.

15. Brink, J.A., Jr. and C.N. Dougald. Particulate Removal
from Process Exhaust Gases. Proceedings of International
Sulfite Conference, TAPPI and CPPA, Boston, Mass., (October

30 - November 1, 1972. October 30, 1972. pnp. 377-3R89.
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1. A, BRINK, Jr}

Monsanle Chemivol To, by siet, s

Impactor and Auxiliary Apparatus

"+ ue cascade iropacror has fve in-jine
stages, cach of which hag a jt thay wiilizes
u onflectinn eup as an impartion palite,
A spring helds cach collecuon cap in
place.  The paricles suspended in ahe
gasts pass through a jet, puroeles with
sutlicient iner Hu impact agetst o cup,
aned the remainder pass hroep i anoadar
slots located around the cup. Kaeh col-
lectinn cup has anaulir slows with a total
cross-suctional area 20 tmes the avea of
the fargest jet;  turbulent el el the
sluls were negligible with this dlesign,
The dimensions of the hupacor jets
(able [} were selected as desaibed by
Ranz and Wong (/). Pl taipactor
is 15V 2 inches long and was anechined
roni 216 stainless steel, Paracies i the
(.3« o 3.0-micron range aes Gleeted,

A glass cyclone, with the saine dimen-
shons s that described by Gillespie (2,3},

Reference 12

AP-42

cade impactor for Adiabatic Measurements — Aoeendix ot

is used upstream fromy the lmpeo. .
Two filters, consisting of L.aning Ni
9480 filter tubes packed tighily with M.
800 Pyrex glass wool, coiir: particles
less than 0.3 micron in diavwter. The
cyclone, impactor, and iliers  an
mounted in s box with i rcmovahle
side. A Na. 2¢/; L-K Manufacturine
Co. blower, inside the box, is driven by o
5000 r.pon. Fairehild Industios (Moded

Table . Dimensions of C.scade Im-
pactor Jets
Dimenzinn:, Cm.
. SDACIng ©

Jet No. JTet diam, L openity,’
1 0.249 0.747
2 0.1775 0.533
3 0.13906 0.410
4 0.0946 (.282
5 0.0731 0,220

o From collection cup gurizee
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3 SLOTS

Collection cups are positioned so thet
the distance from the jet decreases
as the jet diameter becomes smaller.
Annular slots around cup minimize
turbulence

1401) motor on the back side of the box.
A heater, consisting of three 12-inch
scetions of Nichrome resistance wire

|

SO

ey AT, B L esibed e,
P e e be MMy, Ul )y s mronnetedd i
e b he tuee seddiona of the Bieaer
ave connected inoseries and operated on
[ETREES [ R § (T TR TR U TTRE
trolled sith o 1607 to 45H)° F, thenmo o
(et Do, Cagalogn Noo 1772007,
e Lo e desiped e that air contd
B coveadaedat it bigh velocioe paen e
ORI ey Tt
e e enne fges aie thranpl noduct hes
fov b Bar s and then over the hieater,
i, and eyelone hack to the hblowey
et THlhesiameters, mountedd on the
removabite sille of the Hox, indicate the
wemperature of the air entering the
blower arel leaving the heater. Two
manometers, mounted on the removable
side of the box and connecied te the
impactor, measare the static pressure at
the iniet and the pressure drop across the
impactor.

A sample line, heated with HC\['I)'IL
tape lLeaters (clcctromagm_t:c heating
tape, Howe and French), is controlied
with a Varinc. Sampie probes and
lines are sized for isokinetic sampling.

WOy -

sprctor, il

Experimental Procedure

Peior to cuch tesy, the impacter and
anxiliavy apparatus were tested for leaks
under B-inch mercury vacuwm.  Then
the sample *ling and the impactor box
were heated o the temperature of the
process streaun. The sample probe was

Sinserted in the process stream and gas
* flow through the impactor was staried

L!-m—r"
SNITCHES—

i
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GASES FROM
PROCESS LINE #

GLASS CYCLONE-T] l

BLOWER

THEFZMOS'I’I-’\T———"’d:ﬂ
GASES 70O

. - qg‘f.{, 1 { LA T
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XMANOMETER
TAP

.-—HEATER

5 STAGE
&8 IMPACTOR
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~NEEDLE VAILVE

tests throvghoit the plant

646

N\ .

-GLASS WOOL FILTERS

Compact moke-up of impactor and its auxiliary equipment moke it sviteble for
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Aflter each (est the sample cups e R
removed from the impactor with twnz‘ '3"
ers. 'The quamiry cotlected * o each &
cup wig determined by weighing ﬂndﬂ)i‘ﬂ”}‘
chemical analyses.  The glass cyclout’,,,a;
wag washed with water and the m)lunm‘. .
analyzed,  The glass wool filters WUL\ 4
teached with water and the resulting”
solution was analvzed: or the glaqs woal -,
was removed, the fiiter holder was cinsed.
and the glass wool and solution were apat.,
lyedd cither volumetrically or gravimeis >
vicaliv, depending va the type of aer«’
sol. Both weighing and chemical analv- ¢
see veve used when rundt‘nsatmnw\ 3
evaporation was ¢ potential source nfl L
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M with dia reparted by Gillespie, wha
o used Lmpaciars catibrated by Rang and

o
. \\ here (¥s0)172

[ RO double analvses showed that er-
yors due o condensition or evapurition
¢ negligible and spupling wis adia-

halic,
+

“V"f Colibration of'lmpacior

The in-line unpa(mz wad dusigned
With the fnternal dinwensions wsed by
Rawz and Wuong (77), excepr thau the
gasey leaVing any stage passed (hrough
. annular slots avound 1he collection cups

rather duangout the side,  As the velu-
¢ Ues liuuubh' the slots weee Yo to Y
o the fer velogities, the in-line bmpactor
w:l:s(x].ulu] 10 puform in thy sane way
-8 hinpactors used by Ranz and Wang.
2o Sulluvic actd mists ware generated in
* the laboratory and passed through dil-
C-ferent retention chambers in the manner
described by Gillespie (2, 3).  Particle-

k- size determtinattons were made an dhess

misis with the in-line impacior {Figure
These data are in good agreement

’ Wy (77).

This wovk showed that the

L dncline Dapactor should lave the siune

' ealibration as determined by than,

Y With a gas meier, the in-line impactor
was calibrated as a flowmeter.  The re-
laiionship between gas flow through the

imipactor and pressure drop across the

dmpacton, tor aiv at 257 G, oand 147
g was determined 1o he;
1y = 245 {Adse (1)

The gas low, 1%, lor process gases at dif-
ferant lemperalisres and prossares, was
" ealcutused  from  this eyuation, using
suitable corrections for differences in
’ ges density.

*'Parlicle-Size Distribution
Culculahons

Colenliion of pardcessice disiibu-
l'.uu:l was based on the generalized calis
b:auon curve determined by Ranz and
Wong {//}. The chavacteristic dinme-
Crater, Dy for each swage of the impactor
‘may be caleutated from

18 ud),

:‘--fa D,.c=(——_) (bl (10} (2)

(‘ Pp by

0.38 for 10und jets (7.
"However, as the € facior is a function of
¥ D, caleulation of D, 15 not as straight-

. I\J[’V\:HL, as indicated hy Eqguation 2. €

is defined in general i

: -1" a1 © 23

Nelge 480 G MLt 13
for NE 2 (AL TRY < 181
e
When
I’I't“,) 3 b
" ( !‘ ) coery,

cale exponentind terny b Fopation baay
be peglected and

G o {246 H (LD, (4)

Vo . . B .
Shls condivion existed doomest applicn-

o of the hopactor. P air st novmal

toon topen thiee aas? pressiees, Fapnas

tion 4 becones

(3]
VWhen ke are expanded chrongl a jey,
the donperann e change ¢an be estimated
on the basis of lrictionless adiabatic flow
for a perfect gus (3} However, in most
cases this remperaaare change is negli-
gible and the'velocity of the gases at the

¢ =1 016570,

CASCADE IMPACTOR

When 40, 15 Lekes <l wo 1), Fquations
2,4, and 6 can he combined w give

Dy =

—153 3 ) ip,
LR \/gg'_},; +(ru;(10) uD. P

\/g.apf K g.-pnp: by u[ n

(N

By

‘The characteristic diamerers for each
stage of the impactor can he calculated

- M

: ’ directly frgm Equation 7. When D,/ 4
jet throat, r, can be esimated as follows: L X (10)= < 2.7, Equations 2, 3, and 6 % 1: {
4 () must be solved by approximation. For ‘:l
RO (0 (6) any test, after Dpe was calenlated for ;- ‘!';
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Figure 1. Cumulative particle size distribution of sulfuric acid mist generated in
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each stage, cumalative distributions as
shown in Figures 1 1o 3 were caleulated.
Ior example, eonsider the curve glvcn for
a st loading of 19,3 my. of sulfur tribx-
ide per standard cubic foot and a reten-
tion titne of 0.1 minute in Pigure 1. The
dala fur this test are given in Table 17,
Ag 19869 of the mist was not coliected
by thic last stage, this percentage of the
mist has diameters smaller than 0.33
micron, the D, for the last stage. The
cumnlative per cent not collected by

stage 4 was 19869, - 54739, =
74.59'%,. This calculation was contin-

ueel a2 shown in ‘Table 11 and then the
curve was plotted as shown in Figure 1,

Field Measurements

‘Vhe impactor and auxiliary apparatus
have been used oxtensively at planty
throughout che country. Mcasurcments
of partcle-size distributions of aerosols
within and leaving cight difTerent acid
plants have been measured, and collec-
tion clliciencies of diiTerent types of fuli-
scale dust and mist collectors for different
particie sizes have shown that the impac-
tor is a valuable and practical instru-
ment lur ficked use,

distvilanion
ol nd e envlig nnew econbne
salliobe i pént e ghovn in Fignee 2,
his plont ir ol the Leosrd=MMonsaniss
deipn, i single unit with aorated capae
iyl Illﬂ bt e ey o b I('Nl‘,,,. il
har e Process wased in phos
iilli!lil aciel phaets e nsaadly saneeaded
willy & o ol deprialing:
seodedpn el operadon, snd

The g mbiek gjie

WY D,
an e e
adinlstie e canementy ave reguired.
A hvpirad gardic leesive disteibution for
she acid prist b ing a0 phosphoric acid
plane s piven in Figoee 3,

Paveeche dre determinations by chiemi-
cal rompuny personnel make possible
determination of acceptable stack dis-
clarges o afrosols, evaluation of in-
stalled collection equipment,  rational
selection and design of equipment, and
recognition ol potential problems early
in the development of new processes.
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1.0 INTRODUCTION

This report presents the results of a study of particulate emissions
from non—-fired sources in petroleum refineries. These sources include cata-
lytic cracking processes, coking, sulfur species control aperations, cooling
towers, asphalt blowing, solids handling, and other miscellaneous sources.

The objective of this API-funded study was to gather and evaluate all available
datz on refinery non-fired particulate emissions. In addition to mass emission
data, the particle size distribution (PSD) and the chemical composition of the

particulate matter were of interest.

1.1 Technical Approach

The task of data collection was accomplished by a literature search
for published data and a limited survey to'find unpublished data. Published
data were identified by a combination of computer based on-line searches and
& manual search of recent issues of appropriate journals. The op-line data
bases searched are listed in Table 1-1. After completing the collection of
published literature, Radian sent a request for unpublished data to the EPA,
several states, vendors, and six major o0il companies. The unpublished data
thus obrained were used to supplement the literature data and to provide an
accurate picture of the available data on refinery non-fired particulate

enissions.

Each piece of test data was carefully reviewed ;p.détermine whether
or not it was suitable for inclusion in the data base. -Review criteria in-

cluded documentation of methodology, acceptability of test methods, documenta-

~tion of process conditions, and representativeness of process conditions.

Based on these criteria, each source was rated as good, fair, poor, unknown,

Or unacceptable quality. Only sources of good and fair quality were included
in the final data base. Guidelines for assessing data quality are given in

Table 1-32.
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TABLE 1-1.

ON-LINE DATA BASES SEARCHED

Data Base

Description

APILIT
APTIC

CHEMICAL ABSTRACTS
COMPENDEX

COMPREHENSIVE DISSERTATION
INDEX -
CONFERENCE PAPERS INDEX
DOE ENERGY

ENVIROLINE

NTIS

POLLUTION

Worldwide refining literature.
Broad air pollution datz base.
Papers on pure and applied chemistry.

Worldwide coverage of major jourmals,
publicatioens, and societies.

Guide to docteral dissertations from
American Universities.

Papers from technical meetings.
Literature on all aspects of energy.
Environmental literature.

Government sponscred research.

Worldwide environmental literature.
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TABLE 1-2. CRITERIA FOR EVALUATING DATA

1. Good Quality - Well documented, standard procedures
have been used to acquire these data; these data have
withstood peer review (i.e., publication in & respect-
journal); data precision and accuracy have been
statistically evaluated.

[3S]

Fair Quality - The procedure {(or individual steps
within a procedure) is either poorly defined, not
well documented, or has been modified.

3. Poor Quality - Data need replacement; inappropriate
or perhaps invalid procedures have been used in data
acquisition; data does not withstané peer analysis;
the accuracy and precision of the data are unknown
or undefined.

4. Unknown Quality - Data require corroboration; samp-
ling and/or analytical techniques are new or unknown;
applicability of methods used for data acquisition
to a specific problem is uncertain.

5. No Practical Utility - Data cannot be substantiated;
data are known toc be unreliable and should not be
used; data lack some critical piece of informatiom
(for instance, if mass emission data is expressed in
1b/hr and no process capacity is given, the data can-
not be normalired for comparison to other units).

g
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A worksheet was completed for each data source. These worksheets
provided a quick summary of the data source, refinery source, emission data,
and datz quality rating. The completed worksheets are included as Appendix

4, and the existing data base is summarized in Section 2.

1.2 Summary of Results

A large volume of data on particulate emissions from non-fired re-

finerv sources was located. The existing data base was deemed to be adequate

for the following sources:

° Fluid Catalytic Cracking Units (FCCU) with conventional
control technology (cyclones, CO Boilers, electrostatic

precipitators, and scrubbers)
° sulfuric acid plants, and

o cooling towers.

A second group of sources was found to be only partially character-
ized, but of little significance due to extremely low particulate emissions

and/or unit populations. That group included:

° other cracking processes,
3 L

sulfur recovery operations,

o
[ )

asphalt blowing/incineration, and

b
e
®

fluid coking.

T TR D

A third group was identified as possibly needing further characteri-

i zation. These units have little or no date in the existing data base and

either have significant current populatieons or growth potentizl. Inciuded
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irn this group are delaved cokers and FCCU's with emerging technology (heavy

oil ecracking, S0, adsorbing catalyst, etc.).

Lt i ——t b

e e
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SUMMARY OF AVATILABLE DATA

(B8]
[ee]

Available published and unpublished data on particulate emissions
from refinery non-fired sources have been reviewed for this study. Table 2-1
summarizes the resulting data base by source type/control technology catego-
ries. The term "data element," as used in the table, denotes an independent
piece of data on a process unit. If one literature reference presented data
on three different units, that was considered as three data elements. If a
source was tested three times on successive days, the results were averaged
and considered as one data element. If, however, that source was tested at
three widely separated times (e.g., start-of-run, mid-run, end-of-rum), each

test was considered a data element.

The data have been sorted by the type of refinery process and, where
appropriate, by the type of emission control applied. The data have been
further subdivided into mass emission data, particle size distribution (PSD)

data, and chemical composition data. The PSD data are presented in the range of

0.1 to 10 microns. This was domne because most of the available data fell with-
in that range. The following subsections summarize the data by those catego-
ries. More detailed data can be found in the individual worksheets in Appendix
JA. Each worksheet has a reference identification which corresponds to the

reference list at the end of this sectiomn.

2.1 Available Data by Source Type

L N R e e k= e T T g

2.1.1 Catalytic Cracking Processes .

|

|

- |

£ o Most of the data found in the open literature were associated with J

Fluid Catalvtic Cracking Units (FCCU). The FCCU data are presented by control

At o ]

type, followed by a brief summary of data on other catalytic cracking processes.

2-1

s fa e
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2.1.1.1 Fluid Catalvtic Cracking Units (FCCU)

The FCCU is potentially the most significant particulate emitter of
all refinery processes, but a variety of sophisticated emission control sys-
tems has greatly reduced those emissions. A large body of FCCU test datz was

founé in both the open literature and from unpublished sources, but because of

the many diverse emission controls, this source category is still only partially

characterized.

The FCCU data have been subdivided into mass emission data, particle
size distribution (PSD) data, and chemical composition data. The available
mass emission data have been summarized in Table 2-2. Each mass emission data
element is given along with its reference identification. The range and mean

of the available data are also presented.

The available particle size distribution (PSD) data are presented
graphically in Figures 2-1 through 2-10. Figures 2-1 through 2~3 present data
for FCCU's with internal cyclones. Figures 2-4, 2-5, and 2-6 present data for
external cyclones, CO Boiler, and ESP, respectively. Figure 2-7 presents PSD
data for units with both an ESP and CO Boiler. Figure 2-8 presents data en
FCC uvnits with wet scrubbers. Figure 2-9 presents the range of P5D data for
the two best characterized cases, units with internal cyclones and units with
both ESP and CO boiler. Figure 2-10 presents a "typicel" PSD for each control

technology.

A few observations can be made concerming the PCCU PSD datz. The
median particle size ranged from under 1 to over 10 microns, with a mean value

in the 2 to 3 micron range. Submicron particles accounted for from 10 to 50

- percent of the total particulate mass, and that percentage increased with in-~

creasing control efficiency. Particles of greater than 10 microns were a sig-
nificant component of uncontrolled FCCU emissions (15 to 60%), bur were only a

minor proportion when highly efficient controls were used (1 to 20%).

2-3
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Data on the chemical composition of particulates from FCCU's were
founé¢ for seven units. The majority of the data were inorganic elemental
analysis, and these data are summarized in Table 2-3. Some data were also
fowund concerning particulate polycyclic organic material (PPOM) which are

presented in Table 2-4.

A brief discussion of the factors which can potentially affect
particulate emissions from an FCCU is worthwhile at this point. The most
significant factor is certainly the type of emission control equipment em-
ployed, and all of the data presented here are organized by type of particulate
control. Particulate emissions can also be affected by the type of regenera-
tion, the type of catalyst, and the feed to the FCCU. Since such detailed
process information was not available for most of the test data, these
factors cannot be accounted for quantitatively. The following general dis-

cussion will point out the directional effects of these factors.

Conventional operation of an FCCU regenerator combusts the coke om
catalyst at temperatures ranging from 1000 to 1100°F and results in a flue
ga2s with roughly equal concentrations of CO and CO;. The combustion of the
flue gas is often completed in a downstream CO Boiler. During the mid-1970's,

refiners began to experiment with completing the flue gas combustion in the

Tegenerator. This was initially accomplished by raiéing the regenerator

" temperature to the 1100 to 1350°F range and was called high temperature re-

generation. This new type of regeneration offered many benefits, but its
acceptance was slow because the regenerator metallurgy in many existing units
could not withstand the higher temperatures. That problem was largely
circumvented by the development of combustion promoters which allowed com—
Plete flue gas combustion at or nmear conventional regeneration temperatures.

A b}eakdown of the type of regeneration used in August 1978 is presented below.
Although more recent figures have not been located, it is anticipated that cur-
rent operations have shifted to favor the promoted combustion type of regenera-

tion.

2-15
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% of US FCCU's Using

Regeneration Technigue That Technique August, 1978
Conventional Regeneration 53% (R#37)
High Temperature Regeneration 26%
Combustion Prowoting Catalyst 10%
Combustion Promoters 11%

(separate from the catalyst)

The type of regeneration can affect particulate emissions in several

ways. The regeneration temperature has an effect on the rate of sintering

of catalyst particles. It is this fracturing of catalyst particles which is
largely responsible for the formation of particulate matter which is fine
enough to escape the internal cyclones. Thus, the severity of regenerator
conditions can affect both the particulate emission rate and size distribu-
tion. The particulate composition is also affected, since conventional re-
generation results in a coke content on catalyst of 6 to 7 weight percent,
wnile high temperature and combustion promoted regeneration can achieve coke

levels below 5 weight percent.

FCCU catalyst has evolved significantly over the last 20 years,
going from natural clays to synthetic zeolites to present day combustion
promoted and/or SO, adsorbing catalyst. Each type of catalyst has different =~
characteristics in terms cf fracture resistance due to mechanical and thermal
stresses. As previously explained, it is the rate and nature of the catalyst
fracturing that largely determines the particulate emission rate and size
distribution. Since each of these catalysts may have gifférent formulations,

the particulate composition is also affected, -

The feedstock to be cracked can élso have a noticeable effect on
particulate emissions. A heavier (more refractive) feedstock is more diffi-
cult to crack and may require higher catalyst circulation rates. Heavier
feedstocks tend to produce more coke, which requires more severe regeneration.
Heavier feedstocks typically contain higher metals content, much of which is
deposited on the catalvst as coke. The combined effects of higher catalyst
tirculiation, higher coke vield, and higher metzls content could cause a
significant effect in particulate emissions rates, sizes, and compositions.

2-18
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.1.1.2  Other Catalvtic Cracking Processes

: Particulate emission data were also found for Thermofer Catalytic
Cracking Units (TICCU), Moving Bed Catalytic Crackers, and Houdriflow Catalytic
Cracking Units (HCCU). Most of the available data were in the form of mass

| emission factors and are summarized in Table 2-5. Some PPOM data were also

idenrified and are presented in Table 2-6,

2.1.2 Fluid Coking

A limited -amount of data were found on particulate emissions from

fluid ¢oking. The mass emissions data are summarized below:

Reference Control Emission Factor
: R#30 (AP-42) Internal Cyclone 523 1b/103 Bbl. Fresh Feed
Ri#34 Internal Cyclone 437
R#34 Scrubber and CO Boiler 153
R#5 Internal Cyclone 523
Rit5 ESP and CO Boiler 6.85

In additien, PSD data from two sources are presented graphically in Figure

2-11. DNo composition data were found.

28]

.1.3 Sulfur Species Control Operations

Sulfur species, primarily H,S from desulfurizing units, are typically
controlled in refineries by either sulfur recovery or sulfuric acid plants.

Both operations have some potential for producing particulate emissions.
i

e ke ——
.

2.1.3.1 Sulfur Recovery

Only very limited data on particulate emissions from sulfur recovery

P e

were found, Groenendaal (R#3)} reported S¢ aerosols as 0.3 volume percent in

Clzus tail gas, but found none after incineration. An unpublished source

[PPSR
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COMEOLETION
TABLE 2-5. MASS EMISSIOR DATA FOR OTHER CRACKING PROCESSES
Emission Factors Range
Process 1b/1038Bbl (Reference #) (Mean)
Thermofor Catalytic Cracking
Uncontrolled 17 (R#30) (AP-42) 15-18.3
Cyclones 18.3 {R{##9) {16.8)
CO Boiler 15 (R#34)
Moving Bed Catalytic Cracking 17 (Ri#5) {17)
Houdriflow Catalvtic Cracking No data -
2-20
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(LU24) reported 0.91 pounds per hour of particulate matter In a sulfur storage
trank vent. Two other unpublished sources (U2, U3) reported 0.39 and .35
pounds particuliate per ton of sulfur produced, respectively. These figures
ere for Claus units with Beavon/Stretford tail gas treating. There is no

particulate matter emission factor for sulfur recovery units in AP-42,

2.1.3.2 Sulfuric Acid Production

Only one data element concerning mass emissions from sulfuric acid

plants was located. Donovan (R#10) reported particulate emissions of 0.064

pounds per ton of acid produced, based on testing several units ranging from

800 to 2000 tons per day production. AP-42 (R#30) presents emission factors
P

e T S e et

for 8% acid plants wiEPQ?SP's as 0.10 IE7ESEDand for(fihgg_miﬁ}_gliminaLOps

as 0.02, 0.10, 0.11 1b/ton for tubular, panel, and dual pad configurations.,”

respectively. /Several sources presented PSD data which are graphically sum-

merized in Figures 2-12, 2-13, and 2-14. No data were found pertaining to

the chemical composition of the particulate from sulfuric acid plants, but

it cen be safely assumed that the bulk is sulfuric acid mist.

2.1 Cooiing Towers

The literature contains many papers on cooling tower drift, but
most of those are slanted toward plume deposition models and data. Most drift
cailculations are expressed as a percent of the circulating water lost. The
zccepted industry standard for drift was 0.2% loss, but advénées in mist
eliminator design and in direct measurement of drift rateé have greatly re-
duced that factor. Roffman (R#24) reports a range of 0.001 to 0.02% loss for
both mechanical and natural draft towers, based on a summary of previous test-
ing. Furlong (R#f1l2) reports on a mechanical draft cooling tower that was
guaranteed by the manufacturer to have drift losses less than 0.008% of circu-
lation. Holmberg (R#13) reported a 0.002% drift loss feor a natural draft

tower.
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PSD data for mechanical draft cooling towers are presented in Figure

3-15. Similar data for natural draft towers are presented in Figure 2-16.

No data were found pertsining to the chemical composition of drifg
from cooling towers, but it can be assumed that the composition of the drift
would be the same as that of the circulating water. Although a dedicated
segrch was not performed for circulating water composition, two sources were

found in the drifr-related literature. Sussman {R#28) reported the fellowing:

. pH = 4.3

. Chloride = 931 mg/l
e  Sulfate = 3500 mg/l
e  CaCO3; = 860 mg/l
° iron = 250 mg/l

Woffinden (R#36) presented a list of elements and classified them as trace
guantities or predominant elements. The exact salts and their concentrations
present in the drift will vary widely with chemical treatment, makeup water

guziity, and tower operation,

Cooling towers emit & different tvpe of particulate than the other
sources covered in this study. The bulk of cooling';ower particulates are
water droplets of comparatively large diameter (from 100 to 10,000 microns).
The salt content of the circulating water will contribute somg,”permanent”
particulate mass, but there are no data in the literatureTto characterize
this. The range of cooling tower particulate impact is also small compared
to other sources, with 807 of the particulate mass deposited within 500 feet
{(Reference #12). Of the smaller particulates which are dispersed in the
plume, much is "fog'" rather than drift. Here, drift is defined as a water
particle sheared awavy from the circulating water and having much the same
mineral concentration. Fog is = water particle which condenses in the air

stream and is relatively pure water (Reference {14).
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2.1.5 Asphalt Blowing

Very little data on particulates from asphalt blowing were located.
An EPA report (R#32) gave emission factors for aerosols of pyrene and anthra-

cene as 0.008 and 0.0006 pounds per ton of asphalt respectively.

2.1.6 Miscellaneous Solids Handling

No data were found to characterize particulate emissions from other
solide handling processes in refineries.

2.2 Study Limitations

A significant effort was made to gather all available particulate
emission data pertaining to non-fired sources in petroleum refineries. An
extensive on-line search fer published cdats was supplemented Ly a manual search
cf recent issues of major journzls. 1In addition, a list of agencies and
companies that would potentially have pertinent unpublished datz was contacted.
That group included the U.S. EPA, state air pollution control agencies in
heavily industrialized states, vendors of emission control equipment, and six
major oil-companies. The resuli of these gearches is a large, and fairly —
comprehensive, data base. In spite of this, some limitations to the data
base should be noted.

The published data base should be relatively complete, especially
for date sources specific to refining that were publisheé in a major journal

_within the last 5 to 10 vears. Tt is possible that some older publications,
some foreign data, or some papers from minor conferences mav have been missed.
"The one significant area where additional published data may exist is in
orher industries with similar sources. Such possibilities were investigared
on 2 limited basis when little refinerv-specific data were found. TFor in-
stance, data from electric utility and other industries were used to supple-
Tent the cocling tower data base. The scope of this project, however, did

net allow a full exploration of such "technology transfer" possibilities.
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The search for unpublished data was also quite successful, vielding nearly as

much gquantity as published data, and much of it was of higher quality.

[ RS
L

=t

10.
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@ ' ENVIROHNMENTAL ASSESSMENT DATA SYSTEMS PAGE 1
$ FPEIS SERIES REFORT SERIES FORM 1 DATE 06/21/83
- e e esmmmemseosn s oo oS m
= QU
(S

ES MNO: 2356 DESCRIBES SAMPLING AT SITE FROBilZ/lQ/?? TO 12/14/77 BY KVB, INC,
SPONSOR ORGANIZATIOH: CALIFORNIA AIR RESOURCES BOARD

COHTRACT HUIMBER: A6-191-30 FURPOSE OF TEST: ENVIROHMENTAL ASSESSHMENTS (MULTIMEDIA)
TASK/DIRECTIVE NUMBER: 000 .

SOURCE DESCRIPTION===m=====r-——mmmmmm—emmem—o—n

SDURCE CATEGORY: CHEHMICAL MAHUFAC SOURCE NAME: CONFIDENTIAL

SOURCE TYPE: INDUSTRIAL IHORGANIC SITE NAME:

PRODUCT/DEVICE: BORIC ACID *  ADDRESS:

PROCESS TYPE: BORAX + SULFURIC LDOS AHGELES »CA 00000
DESIGH FROCESS RATE: "~ 10800 KG/HR ’

FEED MATERIAL CATEGORY: INORG CHEM

PRIMARY CONTROH DEVICE: SIC CODE: 2819

EADS WASTE STREAM DATA BASES--=w=-—-=e--————-—=-

WASTE STREAM DATA FROM DTHER MEDIA WHICH WERE COLLECTED COHCURRENTLY WITH THIS TEST SERIES
ARE AS FOLLOWS(TEST SERIES HUMBER-TSH):

LEDS TSN: GEDS TSN: 00088  SDDS TSN:
REFERENCE REPORT-~===---mm=reemmmmmmmm—omamn s
TITLE
AUTHOR
SPOHSOR REPORT MUMBER NTIS NUMBER PUBLICATION DATE

FIME PARTICLE EMISSIONS FROM STATIONARY AND MISCELLANECUS SOURCES
IN THE SOUTH COAST AIR BASIN.

TABACK H.J.
KVB REPORT 5806-783 PB 293 923/A5- = FEBRUARY 1979

TEST SERIES COMMENTS--==----—--——semmmmmm——wr————
PROGRAM OBJECTIVES TO INVENTORY TSP EMISSIONS,TO PREPARE A COM-

PREHENSIVE INVENTORY OF EMISSIONS(I.E. BY SIZE DISTRIBUTION AND
CHEMICAL COMPOSITION),AND TO DESCRIBE ALT. METHODS OF CONTROL.
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FPEIS TEST SERIES NO: 00236

STREAHM HO:

EFFLUENT STREAM DESIGN CHARACTERISTICS--

COHPONENT
RO NAME

1 PROBEel0 CYC

2 3 UM CYCLONE

3 1 UM CYCLONE

4 FILTER

PARTICLE SIZE TABLE--=------
' STAGE &

D50 (HICRONS)

STAGE WEIGHTS(MILLIGRAMS)
N MICROGRAHS/DNCH/STAGE

HUMBER/DHCM/STAGE

CUM. ZMASS<D50O

CUM. HMICROGRAMS/ACM<DSO0
.- Cut., MICROGRAHS/DNCHM<DS0

GEOM D50

DM/DLOGD=-(UG/DNM3)

DH-LOGD/(HUMBER/DIM3)

COMMENTS ON THE EFFLUENT Ci
J COMPONENT
NO. NAME
o 1  PROBEelD
.
®;

DESCRIPTION

(1) TEST ID HO:

SAMPLE NO:

0l

STAGE/FILTER CUT SIZE:

STAGE MWEIGHT:

COMPOHENT (ALIQUOT) MASS/VOLUME:
CHEMICAL AMALYSIS LABORATORY NAME:

STAGE/FILTER CUT SIZE:

STAGE HEIGHT:

STAGE/FILTER CUT SIZE:

STAGE HEIGHT:

STAGE/FILTER CUT SIZE:

STAGE WEIGHT:

8.30
1.41E+03
9.77E+05
3.08E+11

.21
1.23E+03
2.01E+03
1.82E+0]
1.43E+06
4.51E+11

HARACTERISTICS

REMARKS

6.00E-01
G.16E402
1.27E+10

.16
9.75E+02
1.59E+03
3.97E+00
6.49E+02
1.98E+10

.60
1.50E+00
1.04E+03
1.63E+12

.06
3.39E+02
5.54E+02
1.07E+00
2.08E+03
3.26E+12

5.54E+02
2.28E+15

0.0CE+00
0.00E+00

7.75E-02

3.12E+02
1.28E+15

SERIES FORM 7

VALUE
8.30 UM
1.41E+03 MG
114.060 MG

ARMAME
1.90 u

6.00E-01 MG

.60 Bh
1.50Ee00 MG

.0l UM
8.00E-01 MG

cYc ARHMAMENT

SULFATE

LAB DID THE ELEMENTAL AMALYSIS AND ROCKMELL DID THE

s» NITRATE & TOTAL CARBON. PROBE WT IS5 1.3 6.

PAGE 7
DATE 06/21/63



FPEIS TEST SERIES NO

EFFLUENT STREAM DE
COMPONENT
NO HAME

1 FROBE+

2 3Iumc

: 00236 STREAM HO: 01

SIGN CHARACTERISTICS

DESCRIPTION

TEST 1D NO:

1

SAMPLE NO:

02

10 CYC

STAGE/FILTER CUT SIZE:

STAGE MEIGHT:®

COMPONENT (ALIQUOT) MASS/VOLUME:
CHEMICAL AMALYSIS LABORATORY HAME:

YCLONE

STAGE/FILTER CUT SIZE:

" STAGE MEILGHT:

3 1 UM CYCLORE

4 FILTER

PARTICLE SIZE TABLE-

STAGE/FILTER CUT SIZE:

STAGE WEIGHT: '

STAGE/FILTER CUT SIZE:

STAGE WEIGHT:

STAGE & 1

D50(MICRONS) 9.20
STAGE WEIGHTS{MILLIGRAMS) 2.25E+02
MICROGRAMS/DHCH/STAGE 8.25E+03
HUMBER/DNCH/STAGE 1.23E+35
CUM. “MASS<DED 4.9%
CUH. HICROGRAMS/ACH<D50 2.5BE+02
CUM. MICROGRAMS/DNCH<D50 4.29E+02
GEOM D50 1.92E+01
DH/DLOGD-{UG/DNM3 ) 1.29E+04%
DN-LOGD/ { NUMBER/DNN3) 1.50E+35

COMMENTS ON THE EF

COMPO
NO.

1

1.80
5.50E+400
2.02E+02
7.79E+34

2.62
1.37E+02
2.27E+02
B.91E+0D
5.25E+02
2.31E+35

FLUENT CHARACTERISTICS---==----

1.10
5.73E+01
?.54E+01
2.22E+00
2.83E402
2.66E436

.0l
2.60E+00
9.54E+01
5.31E+36

0.00E+00D
0.00E+00
1.14E-01
4.51E+01
1.16E+36

SERIES FORH 7

VALUE

"9.20 U
2.25E402 MG
154.000 MG

ARMAME
3.80 UM

5.50E+00 MG

1.30 uM
3.60E+00 MG

.01 Ly
2.60E+00 HG

NENT
NAME REHARKS
PROBE+10 CYC  ARMAMENT

SULFATE,

LAB DID THE ELEMENTAL AMALYSIS AND ROCKWELL DID THE
NITRATE & TOTAL CARBON. PROBE WT IS 70.5 MG.

PAGE 10
DATE 06/21/83
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B IR o S S B T T B B R S SO S S S —

EPA Contract No. 68-02-2813
. Work Assignment No. 31 -+ -
" .EMB Report No. -79-PQT-4
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TABLE 2.3
PARTICLE SIZE DISTRIBUTION ANALYSIS

Date: 4-18-79 Prar (in Hg)eevvvinnvnennnn, 28.14
Location: Kerr-McGee Plant 0 549
~ Sampling Location: Cyclone Inlet, Run No. 1 g;;;§eT$?;é gMggj ....... e ;
¢ Traverse Point No. Sampled: 25 Sample Volume (Cfi'::"'::::: 1.79
Moisture (% Ho0)............. 11.9
Meter Temp ("F)uvvenennnnnn.. 91
Flow Setting, aH (in Hp0).... 0.85
Nozzle Diameter (Inches)..... 0.250

Sample Flow Rate (at stack conditions): 0.72 cfm

Plate  Net Wt. CumuTative ~ ecp!
No. {mq) A % (Microns)
1 1171.45° 97.91 100.00 14.46 and larger
2 1.10 0.09 2.08 ' 8.96
3 4.60 0.38 1.98 | 5.89
4 6.15 0.51 1.60 4.35
; 3.90 0.32 1.09 2.69
6 4.90 0.40 0.76 1.38
; 4.25 0.35 0.35 . 0.86
8 0.00 0.00 0.00 0.56
Back-up ~
Filter  0.00 0.00 0.00 £0.56

TOTAL 1196.35

1ECD = Effective Cutoff Diameter of proceding plate.

zweight includes particulate collected on Plate No. O and in nozzle, cyclone
and head of sampler upstream of the collection plates.

Y] scort Environmental Techniogioe
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TABLE 2.4
PARTICLE SIZE DISTRIBUTION ANALYSIS

Date: 4-19-79 Time: 1631 Prap (N HO) oo, 28.25
Location: Kerr-McGee Plant 0 .
Sampling Location: Cyclone Inlet, Run No. 2 otack Temp. (°F)............. 434
Traverse Point No. Sampled: 30 Sample Time (Min)............ 6
A S Sample Volume (cf) .......... . 4.59
Moisture (% E ............. 18.0
Meter Temp .............. 91
Flow Setting, AH (in H20).. 1.52
Nozzle Diameter (Inches)..... 0.250
Sample Flow Rate (at stack conditions): 1.00 cfm
Plate  Net Wt. Cumulative ECD1
No. ~(mg) % % (Microns)
1 3219.2° 95.05 100.00 12.05 and larger
2 33.10 0.97 4.94 7.53
3 49.65 1.46 3.96 _ 5.02
4 40.45 1.19 2.50 3.45
5 27.25 0.80 1.30 2.26
6 9.95 0.29 0.50 1.13
7 2.80 0.08 0.21 0.68
8 2.70 0.07 0.12 0.45
Back-up .
Filter 1.65 0.04 0.04 40.45

TOTAL 3386.75

1
2

ECD = Effective Cutoff Diameter of proceding plate.

Weight includes particulate collected on Plate No. 0 and in nozzle, cyclone
and head of sampler upstream of the collection plates.

! Y l Scort Environmental Technoloav Inc
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TABLE 2.5
PARTICLE SIZE DISTRIBUTION ANALYSIS

Date: 4-19-79 Time: 2125 Prar (inHg)eevvneeieniennne,

Stack Temp. (°F) .............
Sample Time {(Min)......c.v.nn
Sample Volume (ef)....vvnn...
Moisture (% HoO).......c..ens
Meter Temp (CF).eerenrianian,
Flow Setting, aH (in H20)....
Nozzle Diameter (Inches).....

Location: Kerr-McGee Plant
Sampling Location: Cyclone Inlet, Run No. 3
Traverse Point No. Sampled: 30

Sample Flow Rate (at stack conditions):  0.97 cfm

Plate  Net Wt. Cumulative ecol
No. {mg) % % (Microns)
1 3539, 42 93.72 100.00 12.05 and larger
2 21.80 0.57 6.27 7.66
3 73.60 1.94 5.70 5.08
4 71.35 1.88 3.75 3.51
5 47.90 1.26 1.86 2.26
6 15.05 0.39 0.59 - 1.15
7 2.15 0.05 0.19 0.68
8 3.60 0.09 0.14 0.46

Back-up

Filter 1.70 0.04 0.04 < 0.46

TOTAL  3776.55

1ECD = Effective Cutoff Diameter of proceding plate.
2
and head of sampler upstream of the collection plates.

Weight includes particulate collected on Plate No. 0 and in nozzle, cyclone
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TABLE 2.6
PARTICLE SIZE BISTRIBUTION ANALYSIS

Date: 4-19-79 Time: 1951 P (in Hg)evirrvrvninnnnnns 28.35
Location: Kerr-McGee Plant bar 0 ‘
Sampling Location: Scrubber Outlet g;;g;‘;??g(; %Mfr)]) """""" &
: . 9 Sample Time (Min)....... e
Traverse Point No. Sampled: Sample Volume (cf)........... 52.92 1
Moisture (% ggo) ............. 14.4
Meter Temp ("F)evvereennnn... 101 }
Flow Setting, aH (in H20).... 2.18
Nozzle Diameter (Inches)..... 0.250
Sample Flow Rate {at stack conditions): 1.01 cfm
Plate Net Wt. Cumulative ECD1
No. (mg) % % (Microns)
1 21.90° 21.54 100.00 10.02 and larger
2 0.25 0.24 78.45 6.39
3 . 0.25 0.24 78.20 4.20
4 1.00 " 0.98 77.96 2.90
5 1.80 1.77 76.97 1.86
6 10.15 9.98 75.20 0.94
7 13.50 13.28 65.22 0.56
8 ; 15.70 15.44 51.?4. 0.38
Back-up .
Filter 37.10 36.49 36.49 £0.38

TOTAL 101.65

1ECD = Effective Cutoff Diameter of proceding plate.

2Weight includes particulate collected on Plate No. 0 and in nozzle, cyclone

and head of sampler upstream of the collection plates.

N
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TABLE 2.7
PARTICLE SIZE DISTRIBUTION ANALYSIS

Date: 4-19-79  Time: 1745 P (AN HG) eererrraaeeernns 28.25

Location: Kerr-McGee Potash Plant bar 0

Sampling Location: Baghouse Outlet gg;ggeT$?gé gMEAi .......... 233

Traverse PO?Pt No. Sampled: 4 Sample Volume {cf)........uv. 41.03
Moisture {% Ho0)............. 9.6
Meter Temp (F)ovveeernennnns 106
Flow Setting, aH (in H20).... 1.80
Nozzle Diameter (Inches)..... 0.250

Sample Flow Rate {at stack conditions): 0.91 cfm

Plate ‘Net Wt. Cumulative ECD1

No. (mg) % 4 (Microns)

1 55.95¢ 59.01 100.00 11.14 and larger
2 2.90 3.05 40.98 g 7.09 ﬁ
3 3.00 3.16 37.92 4.67

4 1.30 1.37 34.75 3.23

5 7.25 7.64 : 33.38 2.06

6 19.55 20.62 25.73 1.05

7 3.95 4.16 5.11 0.63

8 0.45 0.47 0.94 0.42
Back-up .
Filter (.45 0.47 0.47 £0.42 ’

TOTAL 94.80

1ECD = Effective Cutoff Diameter of proceding plate.

2weight includes particulate collected on Plate No. 0 and in nozzle, cyclone

and head of sampler upstream of the collection plates.
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Date: 7-10-79
Time: 1922

Sampling Location:
Traverse Point No.

Run No.: 1

Sample Flow Rate (at stack conditions) -

Plate Net Wt.

_No. _(mg)
1 7895.72
2 12.45
3 17.75
4 15.80
5 10.65
6 7.15
7 5.80
8 5.25
Back-up
Filter 2.05

Total 7972.6

2-3

TABLE 2.4

PARTICLE SIZE DISTRIBUTION ANALYSIS

Cyclone Inlet
Sampled: 15

99.
.15
.22
.19
.13
.08

.07
.06

o o O o O O o

03

.02

Pbar(1n. Hg): 28.15

Stack Temp. (OF):

487

Sample Time (Min): 5

Sample Volume (cf):3.57
Moisture (% H,0): %? .0
Meter Temperature ("F): 160
Flow Setting, AH (in. H20) 1.24
Nozzle Diameter (In.): ©0.250
0.84 cfm
Cumulative ECD1
% (Micrometers)

100.0 13.26 and larger

0.96 8.43

0.80 5.56

0.58 3.84

0.38 2.45

0.25 1.25

0.16 0.75

0.09 0.50

0.07 <0.50

lECD - Effective Cutoff Diameter of precéding plate.

2

head of sampler upstream of the collection p1ates

Scolt fnvironmental Techooioaalng

Weight includes part1cu1ate collected on Plate No. 0 and in nozz]e and
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TABLE 2.5
PARTICLE SIZE DISTRIBUTION ANALYSIS

gqte: 7-11-79 Pparlin. Hg): 28.22
me: 1255 Ory
Samp] ing Location: Cyclione Inlet Stack Temp. ( F) : 466

- - ‘Sample Time (Min):5
Travers? Point No. Sampled: 15 Sample Volume (cf): 3.88
Run No.: 2 1.6

Mofsture {% H,0): )
Meter Temperature (“F): 147

Flow Setting, aH (in. HZO): 1.40
Nozzle Diameter (In.): © 0.250
Sample Flow Rate (at stack conditions) - 0.91 cfm
!l
Plate Net Wt. Cumuiative ECD1
"No. {mg) % % (Micrometers) ' '
1 5201.2° 99.17 100.0 12.61 and larger §
2 6.35 0.11 0.82 8.03 Q
3 15.15 0.28 0.70 5.28 W
4 10.20 0.19 0.42 3.65 )
5 7.25 0.13 0.23 2.33 f
6 3.25 0.06 0.09 1.19 '
7 1.25 0.02 " 0.03 0.71 ﬂ
8 0.00 0.00 0.01 0.48 J
Back-up _ i
Filter ~ 0.60 0.01 0.01 <0.48 |

Total 5335.25

1
2

ECD - Effective Cutoff Diameter of preceding plate.

Weight includes particulate collected on Plate No. 0 and in nozzle and
head of sampler upstream of the collection plates

i B I T o T T T T T e B e O e B o B e e L e D

| i
7 £ g 3! Scott Environmental Technoloay IDS-, ' I
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TABLE 2.6
PARTICLE SIZE DISTRIBUTION ANALYSIS

Date: 7-11-79
Time: . 1937

Sampling Location: Cyclone Inlet

Traverse Point No. Sampled:

Run No.: 3

15

Sample Flow Rate {at stack conditions) -

Plate Net Wt.

No. {mg)
1 8160.4° 99
2 3.75 0
3 19.65 0
4 13.80 0
5 9.85 0
6 6.90 0
7 9.85 0
8 2.35 0
Back-up
Filter 0.85 0.

Total 8227.4

1
2

.18
.04
.23
.16
.11
.08
.11
.02

01

p (1n H

bar

Stack Temp.

Sample Tim
Sample Vol
Moisture {
Meter Temp
Flow Setti

0.96

Cumulative

%

100.0

o o O O O o O

.81
.76
.b2
.36
.24
.15
.03

.01

ECD - Effective Cutoff Diameter of preceding plate.

head of sampler upstream of the collection plates.

Scott Environmental Technology inc

g): 28.11
(°F): a3
e (Min): 5

ume {cf): 3.92
% H,0): ol6.0

erature ( FY:

150

ng, aH {in. H,0): 1.62
Nozzle Diameter (In.):

£CDY
(Micgometers)

2

0.250

12.02 and larger

7.66
5.04
3.49
2.23
1.13
0.68
0.45

<(3.45

Weight includes particulate collected on Plate No. 0 and in nozzle and
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TABLE 2.7
PARTICLE SIZE DISTRIBUTION ANALYSIS

Date: 7-12-79

(in. Hg): 28.17
Time: 1206 bar

Oy,
Sampling Location: Cyclone Inlet Stack Temp. (°F): 454

. > Sample Time (Min): 5
;:ﬁvﬁgsf P21"t No. Sampled: 15 Sample Volume (cf): 4,19

Moisture (% 0 15.2

Meter Tempera%ure ( F}: 134
Flow Setting, aH (in. HZO): 1.70
Nozzle Diameter (In.): 0.250

Sample Flow Rate (at stack conditions) - 1.03

Plate Net Wt. Cumulative eco!

No. {mg) 2 % (Micrometers)
1 6345.9° 98.85 100.0 11.75 and larger
2 7.85 0.12 1.14 ' 7.50

3 18.35 0.28 1.02 4.93

4 15.80 0.24 0.74 3.41

5 8.75 0.13 0.49 2.18

6 8.65 0.13 0.35 1.11

7 9,75 0.15 0.22 0.66

8 4.50 0.07 0.07 0.44
Back-up

Filter 0.15 0.00 0.00 <0.44

Total 6419.7

1ECD - Effective Cutoff Diameter of preceding plate.

2Ne1ght includes part1cu1ate collected on Plate No. 0 and in nozz1e and
head of sampler upstream of the collection p]ates

—— AT
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TABLE 2.8
PARTICLE SIZE DISTRIBUTION ANALYSIS

Date: 7-11-79
Time: 1510 to 1610
Sampling Location: Scrubber Qutlet
Traverse Point No. Samp]ed 23
Run No. 1
High Pressure Drop

Ppap(in- Hg): 28.11

Stack Temp. (OF): 139
Sample Time (Min): 60
Sample Volume (cf): 28.49
Moisture (% H,0): 016.8
Meter Temperature (TF): 145

Flow Setting, aH (in. HZO): 0.56

Nozzle Diameter (In.): 0.1875
Sample Flow Rate (at stack conditions) -  0.55 cfm
Plate Net Wt. Cunulative ECD1
Mo. {mg) % % {(Microns)
1 23.20 92.42 100.00 13.70 and larger
2 0.05 0.19 7.57 8.64
3 0.30 1.19 7.37 5.72
4 0.25 0.99 6.17 - 3.96
5 0.35 1.39 5.17 2.52
6 0.20 0.79 3.78 1.30
7 0.05 0.19 2.98 0.79
8 0.00 0.00 2.78 0.53
Back-up :
Filter 0.70 2.78 2.78 <0.53
Total 25.10
1

ECD - Effective Cutoff Diameter of preceding plate.

2we1ght includes particulate collected on Plate No. 0 and in nozz]e and

head of sampler upstream of the collection plates.

Scort Environmental Technology Inc.
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TABLE 2.9
PARTICLE SIZE DISTRIBUTION ANALYSIS

?@te: 7-12-79 .Pbar(in; Hg): 28.17
ime: 1245 to 1345 0

. 0 Stack Temp. (TF): 141
Sampling Location: Scrubber Qutlet Sample Time (Min): 60

Traverse Point No. Sampled: 23
Run No.: 2 mp Sample Volume (cf) 10.88

Moisture (% H.,0) 18.4

Low Pressure Drop Meter Tempera ure ("F): 148
Flow Setting, aH (in. HEO): 1.10
Nozzle Diameter (In.): 0.1875

Sample Flow Rate {at stack conditions} - 0.80 cfm

Plate Net Wt. Cumulative ECD1
No. (mg) % yA (Microns)
1 18.20° 22.14 100.0 11.31 and larger
2 0.00 0.00 77.85 7.18
3 0.40 0.48 77.85 4.74
4 0.35 0.42 77.37 " 3.27
5 1.15 1.39 76.94 2.09
6 6.90 8.39 75.54 1.07
7 21.15 25.72 67.15 0.64
8 24.25 29.50 41.42 0.43

Back-~u :

Fi1terp 9.80 o 11.92 11.92 <0.45

Total 82.20

1

ECD - Effective Cutoff Diameter of preceding plate.

2we1ght includes particulate collected on Plate No. O and in nozz]e and

head of sampler upstream of the collection plates.

Scott Environmental Technology Inc,
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o 8 ENVIRONMENTAL ASSESSMENT DATA SYSTEMS PAGE 1
5 s FPEIS SERIES REFORT SERIES FORH 1 DATE 06/20/83
=l = T TEmEEEEm e m e s
U esé
’ ES HOD: 27 DESCRIBES SAMPLING AT SITE FROH T0 BY U.S. EPA

. SPONSOR CRGANIZATIGN! u.5. EPA
o CONTRACT NUMBER: PURPOSE OF TEST: SOURCE CHARACTERIZATION STUDY
TASK/DIRECTIVE NUMBER: 000

( SOURCE DESCRIPTION-————=--—m—— e e ammm e
SOURCE CATEGORY: NATURAL PRODUCTS SOURCE MAME:
SOURCE TYPE: AGRICULTURAL SITE NAME:
¢ PRODUCT/DEVICE: COTTON ADDRESS!
PROCESS TYPE: GINHING ,CA 00000 USA
DESIGH PROCESS RATE: 136 MaG/D
FEED MATERIAL CATEGORY: AGRI FEED
( PRIMARY CONTROL DEVICE: SIC CODE: 724

EADS WASTE STREAM DATA BASES-----------~==e---—-

{
WASTE STREAM DATA FROM OTHER MEDIA WHICH WERE COLLECTED CONCURRENTLY WITH THIS TEST SERIES
ARE AS FOLLOWS(TEST SERIES NUMBER-TSH):
LEDS TSN: GEDS TSN: SDDS TSH:
(
REFERENCE REPORT-=c=ermmmmmmmcecmee e mcmeaneo————
) TITLE
g AUTHOR
SPOMSOR REPORT NUMBER NTIS MUMBER PUBLICATION DATE
. COMCENTRATION AND SIZE OF TRACE METAL EMISSIONS FROM A POMER
- PLAHT, A STEEL PLANT, AND A COTTON GIN.
Wy LEE,R.E.,ET.AL.
ENV.SCI. & TECH 9(7) JULY 1975
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FPEIS TEST SERIES NO: 00027  STREAM NO: 01  TEST ID HO: 1  SAMPLE HO: 01 PAGE 7
SERIES FORM 7  DATE 06/20/83
®
EFFLUENT STREAM DESIGN CHARACTERISTICS-----=m--=-
COHPONENT
~ NO NAHE DESCRIPTION VALUE
1 STAGE 1
STAGE/FILTER CUT SIZE: 30.00 Y
STAGE MASS! 1.98Ee03 UG/DNM3
2 STAGE 2
STAGE/FILTER CUT SIZE: 20.00 UM
STAGE MASS: 9.84E402 UG/DNM3
3 STAGE 3
STAGE/FILTER CUT SIZE: 10.00 m
STAGE MASS: 5.25E£+03 UG/DNM3
4 STAGE &
STAGE/FILTER CUT SIZE: 5.00 w
STAGE MASS: 4.76E+03 UG/DNM3
5 STAGE S ’
STAGE/FILTER CUT SIZE: 1.00 M
STAGE MASS® 2.62E+403 UG/DIM3
6 FILTER
STAGE/FILTER CUT SIZE: .50 UM
STAGE MASS: 8.20E402 UG/DNI3
PARTICLE SIZE TABLE------=—-
STAGE & 1 2 3 [ 5 [

C D50(MICRONS) 30.00 20.00 10.00 5.00 1.00 .50
MICROGRANS/DNCH/STAGE 1.98E+03 9.84E+02 5.258+03 &4.76E+03 2.62E+03 B8.20E+02
NUMBER/DNCH/STAGE 6 E1E+07 1.28E+08 3.54E+09 2.57E+10 4.48E+11 G.43E+12
CUM. ZMASS<D50 87.94 81.9% 49.96 20.96 5.00

( CUM. HICROGRAMS/ACH<DS50 8.96E+03 8.35E403 5.09E+03 2.14E+03 5.09E+02 0.00E+00

__ CUM. MICROGRAMNS/DHCH<DS50 1. 44E+04 1.36E+046 8.20E+03 3.44E+03 8.20E+02 0.00E+00
GEOH D50 3 B7E+01 2.45E401 1.41E+01 7.07E+00 2.24E+00 7.07E-01
DM/DLOGD-(UG/DNH3) B.02E+03 5.50E+03 1.74E+06 1.58E404 3.75E+03 2.72E+03

C DN- LOGD./( HUHBER/DNM3 ) » 93IE+08 7.26E+08 1.18E410 B.54E+10 6.40E+11 1.47E+13

~

-~




FPEIS TEST SERIES NO: 00027 STREAHM NO: 01 TEST 1D NO: 1 SAMPLE NO: 02 PAGE 10
SERIES FORM 7 DATE 06/20/83

EFFLUENT STREAHM DESIGN CHARACTERISTICS---=-=r-----

COHPOMENT
HO HAME DESCRIPTION VALUE
1 STAGE 1
' STAGE/FILTER CUT SIZE: . 30.60 UM
STAGE MASS: 5.652E+02 UG/DNM3
2 STAGE 2
. STAGE/FILTER CUT SIZE: 20.00 UH
STAGE MASS: 2.07E+02 UG/DNM3
3 STAGE 3
STAGE/FILTER CUT SIZE: 10.00 u
STAGE HASS: 6.67E+02 UG/DNM3
4 STAGE 4%
STAGE/FILTER CUT SIZE: 5.00 uH '
STAGE HMASS: 5.59E+02 UG/DNM3
5 STAGE 5
STAGE/FILTER CUT SIZE: 1.00 UM
STAGE MASS: 3.22E+02 UG/DHH3
&6 FILTER
STAGE/FILTER CUT SIZE: .50 UM
STAGE HASS:? 2.30E+01 UG/DHM3
PARTICLE SIZE TABLE-=m-——---
STAGE & 1 2 3 4 & -]
050(HICRONS) 30.00 20.60 10.00 5.00 1.00 .50
MICROGRANS/DNCH/STAGE 5.52E+02 2.07E+02 6.67E+02 5.59E+02 3.22E+02 2.30E+01
NUMBER/DHCH/STAGE 1.81E+07 2.69E+07 4.50E+08 3.02E+09 5.50E+10 1.24E+]1l
CUM. ZMASS<D50 76.31 67.42 38.80 14.81 .99
CUM. MICROGRAMS/ACHM<D50O 1.10E403 9.75E+02 5.61E+02 2.16E+02 1.43E+01 0.00E+00
— CUM. MICROGRAMS/DHCM<D50 1.78E+03 1.57E+403 9.04E+02 3.45E+02 2,30E+01 0.00E+00
GEOH D50 3.87E+01 2.45E+01 1.41E+01 7.07E+00 2.24E+00 7.07E-C1
DM/DLOGD - (UG/DHM3) 2.49E403 1.18E+03 2.22E+03 1.86E+03 4G.61E+02 7.64E+01
DH-LOGD/ (HUHBER/DHM3) 8.18E+07 1.53E+08 1.50E+09 1.00E+10 7.87E+10 4.13E+11
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COLLECTING PARTICLES FROM GIN LINT CLEANER AIR EXHAUSTS

by

S. E. Hughs, M. N. Gillum, and B, M. Armijo
Research Leader, Agricultural Engineer, and Engineering Technician,
respectively

For presentation at the 1981 Winter Meeting
AMERICAN SOCIETY OF AGRICULTURAL ENGINEERS

Palmer House
Chicago, Illinois
December 15-18, 1981

SUMMARY:

An evaluation was made of the effectiveness of cyclone
collectors as primary, and a cyclone wet scrubber as a
secondary particulate collecctor on a lint cleaner ex-
haust. The cyclone collectors captured an average of
90.8% by weight of the particles as a primary cleaner.
The scrubber removed an average of 73.5% by weight as
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P.0. Box 410, St. Joseph, Michigan 49085,

The Society is not tesponsible for statements or opinions advanced in papers or discussions
at its meetings. Papers have not been subjected to the review process by ASAE editorial
committoes; therefore, are not ta be considerad as relareed. ’




COLLECTING PARTICLES FROM GIN LINT

CLEANER AIR EXHAUSTS

by

S. E. Hughs, M. N, Gillum, and B, M Armijo

Introduction

- The encroachment of cities into once rural areas coupled with the
increased public concern about air pollution is putting pressure on the
ginning industry to reduce particulate emissions. Gins have used or are
using small-diameter cyclones (Ha;rell and Moore, 1962), skimmers
(Kirk et al, 1976), and unifilter collectors (McCaskill and Wesley, 1976)
on many of their high-pressure exhausts and unifilter collectors, screen
cages (Harrell and Moore, 1962), and inline air filters (Alberson and
Baker, 1964) on their low-pressure exhausts to reduce particulate emissions.
However, very low permissible emission levels and increased public pressure
iz forcing the ginning industry to search for still better methods of
particulate emissidn control.

The staff at che'Southwestern Cotton Ginning Research Laboratory has
been conducting research concentrating on finding new ways of applying
current technology to the gin particulate emission problem. An earlier
paper {(Gillum et al, 1980) gave a preliminary report of the effectiveness
of cyclone collectors as primary and a wet scrubber as a secondary particu-
late collector on a lint-cleaner exhaust. Gillum et al gave data of

Environmental Protection Agency (EPA) source emission tests of cotton gins
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in Arizona and California (see Table 1).

5. E. Hughs 2

The seed-cotton system or the

lint system exhaust alone exceeded allowable emissions in the ma jority of

the cases, shown in Table 1.

In all cases, the sum of the emissions of the

two systems exceeded allowable levels by factors anywhere from 1.26 to

3.38.

Gillum et al, showed preliminary results that indicated that unabated

lint-cleaner exhaust emissions could be reduced by as much as 97%, and

that contrelled lint exhaust emissions could be further reduced by at least

50%. This paper gives a description of the emission control system tested

by Gillum et al and the final test results.

. Table 1.--Cotton gin source test results

.‘E
! Seed
Seed cotton E cotton Lint Total
process U Total system system allowable
State ratev# ;E E emissions emissions emissions emisslong**%
Bales/
kg/h(lb/h) hr  kg/h{lb/h) kg/h(1b/h) ke/h(lb/h) kg/h{lb/h)
Arizona ---- 2318(5100) 3.4 3.4(7.5) 1.9(4.1)c 1.5(3.4)1 2.7(6.0)
Arizona ---- 5B864(12900) 8.6 13.4(29.5) 7.3(16.1)e 6.1{13.5)1 5.1(11.2)
California-- 8864(19500) 13.0 23.7(52.2) 11.9(26.2)c 11.8(26.0)1 7.0015.4)
California-- 14045(30900) 20.6 15.6(34.3) 10.0(22.0)utc 5.6(12.4)*%utc 9.3(20.4)
California-- 15682(34500) 23.0 18.0(39.6) §.5(20.9)*utc 8.5(18.8)u+c 9.9(21.8)

*Not measured, a calculated estimate, ¢ & cyclones, 1
Some of the low-pressure exhausts may have not been going into the unifilter.

#%Using 682 kg(1500 lb) of sced cotton per bale of cotton lint.
#%%From process welght table for appropriate state, at time of test.

= lint cages, u = unifilter.
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Test Installation

Figure 1 shows a schematic of the leong-cone cyclone and cyclone wet-
scrubber test installation at a commercial gin. A set of small-diameter
(1D3D design) long-cone cyclone collectors were installed on the No. 1
lint-cleaner air exhaust to serve as primary collectors (see Fig. 2). A
second vaneaxial fan was inscallgd Prior to the cyclones to overcome the
additional back pressure created in the lint-cleaner exhaust line by the
addition of the cyclones.

A cyclone wet scrubber was installed after the leng-cone cyclones to
serve as a secondary particulate collector. The scrubber consisted of a
sheet metal cylinder 1.14 m (3.75 ft) in diameter and 4.88 m (16 fcr) tall.
The exhaust air from the primary long-cone cyclones was induced tangen-
tially at the bottom of the scrubber with an average velocity of 384.6 m/min.
(1262 ft/min.) and flowed out the top of the scrubber. The average pressure
drop through the cyclone wet scrubber at the 384.6 m/min (1262 ft/min.)
inlet air velocity was approximately 10 mm (0.4 in. of water). The air
inlet section of the cyclone wet scrubber resembled the inlet section of
a cyclone. There were two high-volume water-spray nozzles located along
the center line of the cyclone wet scrubber. These nozzles sprayed down-
ward against the airflow through the scrubber. The nozzles were 33 cm
(13 in.) apart with the lower nozzle 45.7 cm (18 in.) above the top of the
scrubber air inlet. The nozzles were rated at 76.8 l/min. (20.3 g.p.m.)

at the operating pressure of 197 kPa ' (28.6 p.s.i.). Spray water collected
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at the bottom of the scrubber and was drained by .gravity to the settling
tank. From the settling tank, the water was then recirculated by two 2-hp
pumps back through the spray nozzles in the chlone wet scrubber,

The test installation was\constructed so that dust sampling could be
done at the long-cone cyclone collectors, between the long=cone cyclone
collectors and the cyclone wet scrubber, and after the wet scrubber. The
dust-sampling station at the long-cone cyclone collectors consisted of a
"Y-valve" installed at the bottom of each cyclone collector. Plastie bags
were attached to the ocutlets of the wvalves. Dust and cotton lint removed
from the exhaust air stream were collected in the plastic bags during
sampling periods. The bags were removed at the end of each 4-hour test
run and weighed to determine the total amount of trash caught by the
cyclone collectors. Sampling at other points was done using Enviroamental
Protection Agency (EPA) Method 5 procedures. A sampling station for a
Method 5 sampling train was located on the air discharge duct of the long-
cone eyclone collectors. Another Method 5 sampling station was located on
the air discharge of the cyclone wet scrubber. The two Method 5 sampling
stations were used simultanecously to determine the rate of particulate
emissions from the long-cone collectors and the cyclone wet scrubber. Data
from all three sampling points gave a complete picture of the rate of
emissions and effectiveness of the devices used to control emissions.
Measurements were taken during the ginning season and while processing

both machine-picked and ground-harvested upland cotton.
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Results and Discussion

The primary long-cone cyclones and secondary cyclone wet scrubber
equipped with a recirculating water system and settling tank were operated
425 hours while ginning about 2500 bales. Tables 2 and 3 give the partic-
ulate emission test results. Table 2 shows that the long-cone cyclones
collected an average of 0.68%9 g/s (5.47 1b/h) of trash and emitted an
average of .069 g/s (0.549 1b/h) of trash at an average ginning rate of_z

6.8 bales of lint per hour. This collection rate yields an average

cyclone collection efficiency of 90.85%.

Table 3 shows that of the average .069 g/s (0.549 lbs/h) of particu-
lates emitted by the cyclones, the cyclone wet scrubber captured all but
0.017 g/s (0.135 lb/h) for an average collection efficiency of 73.53%. -
The average combined cyclone and cyclone wet scrubber system efficiency
was 97.58%. This system collection efficiency did not vary appreciably
through the ginning season on input material that varied from clean first-
picked to late-season ground-harvested seed cotton. Total first lint-
cleaner-exhaust loading rates varied during this time from 0.446 g/s
(3.54 1b/h) to 1.585 g/s (12.58 1lb/h).

Figure 3 gives the cumulative percentages of particle sizes determined
by the Coulter counter from EPA Method 5 particulate samples taken from the
long-cone-cyclone and wet-scrubber exhausts. There are virtually no

particles greater than 32 microns exhausted from the cyclones and 95% of




Table 2.~-Results of the eleven test runs

of the

long-cone cyclone on the first lint-cleaner exhaust
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Deg. C, 3 Bales/
No (Deg. F) m/s(ft/min) 1w /s(dscfm) Pct Pct mg/m hr gz/s(1b/hr) g/s{1b/hr) Pct
1 34(593) 13.5(2648) 2.62(5561) 0.8 104 16.48 8.5 0.431(3.42) .0432(0.343) 90.86
2 28(83) 13.2(2592% 2.64(5598) 6.7 106 19.78 5.5 0.394(3.13) .0523(0.415) _ 88.29
3 27(81) 13.1(2575) 2.59(5489) 0.8 104 29.06 5.3 0.605(4.80) .0753(0.598) 88.93
4 28(82) 13.7(2700) 2.74(5802) 1.0 108 20.05 7.5 0.546(4.33) .0549(0.438) 90.85
-5 33(91) 13.5(2662) 2.65(5607) 1.1 107 23.06 7.8 0.743(5.90) .0610(0.484) 92.41
-6 27(80) 13.6(2673) 2.70¢5727) 0.9 105 19.21 7.3 0.649(5.15) .0519(0.412) 92.59
7 15(59) 13.0(2551) 2.73(5781) 0.6 100 15.98 6.5 0.592(4.70) .0436(0.346) 93.14
—8 14(58) 13.1(2570) 2.75¢5824) 0.6 103 20.15 7.3 0.489(3.88) .0554(0.440) 89.81
9 19(66) 12.7(2508) 2.63(5573) 0.8 103 23.86 8.3 0.706(5.60) .0627(0.498) 91.83
—10 20(68) 12.9(2549) 2.64(5602) 0.8 102 39.41 5.0 1.428(11.33) L1571(1.247) 90.08
11 19(67) 12.6(2487) 2.58(5473) 0.8 102 40.05 6.3 0.993(7.88) -1034(0.821) 90.56
Avg 24(75) 13.2(2592) 2.66(5640) 0.8 104 26.10 6.8 0.689(5.47) .0692(0.549) 890.85
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Table 3.--Results of the eleven test runs of the wet scrubber on the first lint-cleaner exhaust
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Deg. C, 3 :
No. (Deg. F m/s(ft/min) m /s(dscfm) Pet Pct mg /m g/s(1b/hr) Pct Pct
1 18(65) 6.25(1231) 2.28(4822) 1.6 103 8.26 L0217¢0.172) 49.91 95.42
2 15(59) 6.46(1272) 2.40(5087) 1.6 104 4.53 .0120(0.095) 77.11 97.32
3 16(61) 5.40(1259) 2.33(4940) 1.7 105 8.12 .0210(0.167) 72.07 96.91
4 16(61). 6.44(1267) 2.37(5016) 1.9 106 5.11 .0140(0.111) 74.53 97.67
L//S 19(66) 6.51(1282) 2.36(5002) 2.0 106 5.88 .0156(0.124) 74 .45 98.07
L//f6 17(62) 6.35(1250) 2.32(4918) 1.5 106 4.06 .0110(0.087) 718.84 98.43
7 9{49) 6.74(1326) 2.57(5456) 1.1 104 3.87 .0106(0.084%) 75.80 98.34
0// 8 8(46) 6.65(1309) 2.55(5402) 1.1 102 5.65 .0155(0.123) 71.95 97.14
g 13(55) 6.27(1235) 2.35(4979) 1.4 104 6.55 .0173(0.137) 72.53 97.76
L 10 12(54) 6.14(1209) 2.29(4850) 1.3 103 9.75 .0258(0.205) 83.58 98.37
11 12(53) 6.31(1242) 2.35(4985) 1.4 103 3.78 .0227(0.180) 78.07 97.93
Avg 14(57) 6.41(1262) 2.38(5042) 1.5 104 6.41 .0170(0.135) 73.53 97.58

1/ SCFM from cyclone exhaust and concentration from scrubber exhaust were used to find scrubber

emission rate.
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S. E. Hughs 8
the parcticles: have a diameter of approximately 22 microns or less. These
data are in close agreement with Parnell and Pavis (1979). Parnell and
Davis found that long-cone cyclones did not emit particles above 18 microas
in diameter when tested under different loading conditions using grain dust,
Cotton trash emissions would probably tend to be made up of particles some-
what larger than grain dust which would account for the partiecle cutoff to
be somewhat higher for the lint-cleaner exhaust emissions. Even at
collection efficiencies above 99%, a few 1argé particles will be emitted
from a cyclone exhaust.

The cyclone wet scrubber greatly reduced the larger fraction of
particles emitted from the cyc}one. Referring to Figure 3, 95% of the
particles emitted from the scrubber had a diameter of 12.7 microns or less
compared to approximately 22 microns for the cyclone. Figure 4 shows the
cumulative weight of particles emitted from both the cyclone and cyclone |
wet scrubber versus particle size. Figure 4 shows that the cyclone wet
scrubber is not effective on particles 5 microns in diameter or less, but
the scrubber's collection efficiency increases rapidly on particles whose
diameter exceeds ) microns. FiguresAB and 4 show that the cyclone wet

scrubber collected virtually everything whose diameter exceede 12.7 microns.

Application

The first three gins shown in Table 1 used lint cages on their lint

system exhausts. The particulate collection efficiency of screen cages {s

unknown but is undoubtedly low. This study shows that a cyclone-cyclone
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wet-scrubber system added to an unabated lint system exhaust has a
collection efficiency of 977%. It should be a reasonable assumption that
replacing the lint cages.on the first three gins in Table ! with a2 cyclone-
cyclone wet-scrubber system would result in at least an additional reduction
in lint system emissions of 80%.

McCaskill and Wesley (1976) showed that the unifilter had an average
particulate collection efficien;y on cotton gin emissions of 99.57%.
Gillum et al (1980) showed that high-efficiency cyclones had collection
efficiencies that averaged 99.61A0n gin trash. The size characteristics
of the particulates emitted by cyclones and unifilters should be very
similar given their nearly identical collection efficiencies. It has been
shown that a cyclone wet scrubber has an average collection efficiency of
73.5% on cyclone particulate emissions. Therefore, a cyclone wet scrubber
should have a collection efficiency of at least 70% on unifilter particulate

emissions. The last two gins using unifilters shown in Table 1, should be

1
]

able to reduce their emissions by 70% with the addition of a cyclone wet
scrubber on their unifilter exhausts. The characteristics of the particu-
lates in seed-cotton system and lint system exhausts using cyclones as
collectors should be identical, other than perhaps for loading rates.
Therefore, the gins in Table 1 using cyclones on their seed-cotton system
exhaust should be able to reduce those emissions by an additional 70%.
Taken all assumptions together, 80% reduction of lint-cage emissions?

70% reduction of unifilter emissions and 70% reduction of seed-cotton
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system cyclone emissions, the figures in Table 1 would look like the
figures in Table 4. If the assumptions are correct, all the gins shown
would be able to meet their total allowable emission requirements as shown
in Table 1. It may not be necessary to install a cyclone wet scrubber or
a cyclone~cyclone wet scrubber system of all gin exhausts to bring them in
compliance with emission standards. Many gin exhausts such as the seed
handling system and press-condenser exhausts are lightly loaded compared
to seed-cotton unloading and number one lint cleaning exhausts. Additiens
of a cyclone wet scrubber or a cyclone-cyclone wet-scrubber system on only
these more heavily loaded exhausts may bring a gin in compliance with

emission standards.
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Table 4.--Assumed gin source test results

Seed
Lint cotton Lint Total
process system system Total allowable
State rate emissions emissions emissions emissions®*
Bales/h  kg/h(ib/h) kg/h(1lb/h) kg/h(1b/h) kg/h({1b/h)
Arizona 3.4 .56(1.23) .31(.68) .87(1.91) 2.7 (6.0)
Arizona 8.6 2.19(4.83) 1.22(2.70) 3.42(7.53) 5.1(11.2)
California 13.0 3.56(7.86) 2.36(5.20) 5.92(13.06) 7.0(15.4)
California 20.6 2.99(6.60) 1.69(3.72) 4.68(10.232) 9.3(20.4)
California 23.0 2.84(6.27) 2.56(5.64) 5.40(11.91) 9.5(21.8)

*As shown

in Table 1, current standards may have changed.
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Figure 2.-~Cyclone and wet scrubber installation-=long-cone

cyclones, right of center by seed hopper, cyclone
wet scrubber, center, and sludge tanks, left side

directly in front of car.
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< 9 ENVIRONMENTAL ASSESSMENT DATA SYSTEHMS PAGE 1
g 8 FPEIS SERIES REPORT SERIES FORM 1 DATE 06/21/83
= it sttt el
o
SERIES NO: 229 DESCRIBES SAMPLING AT SITE FROM 03/23/78 TO 03/23/78 BY KVB, INC.
. SPONSOR ORGANIZATION:  CALIFORNIA AIR RESOURCES BOARD
- CONTRACT HUMBER: A6-191-30 PURPOSE OF TEST: ENVIRONMENTAL ASSESSMENTS (MULTIMEDIA)
TASK/DIRECTIVE NUMBER: 000
(  SOURCE DESCRIPTION-m==m=r=====~======eemmm——om——
SOURCE CATEGORY: FOOD INDUSTRY SOURCE NAME:  CONFIDENTIAL
. SOURCE TYPE: GRAIN MILL PRODUCTS SITE NAME: .
f PRODUCT/DEVICE: CAROB KIBBLE ADDRESS:
PROCESS TYPE: ROASTING LOS ANGELES +CA 00000
DESIGM PROCESS RATE: 300 KG/HR
FEED MATERIAL CATEGORY: AGRI FEED
' PRIMARY CONTROL DEVICE: SIC CODE: 2041
5 EADS WASTE STREAM DATA BASES~———--—w-m-—co—oeoo-
t MASTE STREAM DATA FROM OTHER MEDIA WHICH WERE COLLECTED CONCURRENTLY MITH THIS TEST SERIES
ARE AS FOLLOWS(TEST SERIES NUMBER-TSN):
LEDS TSHN: GEDS TSN: 00081  SDDS TSN:
f
REFERENCE REPORT—--——=——s=omommcmmoemmmm—m—wmom oo
TITLE
AUTHOR
SPONSOR REPORT NUMBER NTIS NUIBER PUBLICATION DATE

FIME PARTICLE EMISSIONS FROM STATIONARY AND MISCELLANEDUS SOURCES
IN THE SOUTH COAST AIR BASIN.

TABACK H.J.

KvB REPORT 5806-783 PB 293 923/AS FEBRUARY 1979

TEST SERIES COMMENTS-r-——----——-e—mmm———mee——————
PROGRAM OBJECTIVES TO IMVENTORY TSP EMISSIOHS,TO PREPARE A COM-
PREHENSIVE INVEMTORY OF EMISSIONS(I.E. BY SIZE DISTRIBUTION AND
CHEMICAL COMPOSITION),AND TO DESCRIBE ALT. METHODS OF CONTROL.
ROASTER HEAT IHPFUT IS 795M KJ/HR OF HATURAL GAS.

ReF o~
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FPEIS TEST SERIES MO: 00229 STREAM NO: 01 TEST ID HO: 1 SAHPLE NO: 01 PAGE 7
SERIES FORM 7 DATE 06/21/83

EFFLUENT STREAM DESIGN CHARACTERISTICS-~----———-~

~ COMPOMNENT
NO NAHE DESCRIPTION YALUE
1 PROBEel0 CYC
STAGE/FILTER CUT SIZE: 8.30 UM
STAGE HEIGHT: 5.65E+02 4G
COMPOHENT (ALIQUOT) MASS/VOLUME: 385.000 MG
CHEMICAL ANALYSIS LABORATORY NAME: ARMAME
2 3 UM CYCLONE
STAGE/FILTER CUT SIZE: 1.90 UM
STAGE HWEIGHT: 1.00Ee00 MG
3 1 UM CYCLONE
STAGE/FILTER CUT SIZE: | .60 0y
STAGE WEIGHT: ) 8.10E+00 MG
4 FILTER
STAGE/FILTER CUT SIZE: .01 un
STAGE WEIGHT: 2.10E+00 MG
PARTICLE SIZE TABLE---—-=---
STAGE & 1 2 3 4
D50(HICRONS) 8.30 1.90 .60 .01
STAGE WEIGHTS(MILLIGRAMS}) 5.65E+02 1.00E+00 8.10E+00 2.10E+00
MICROGRAMS/DNCM/STAGE 9.60E404 1.70E+02 1.38E+03 3.57E+02
NUHMBER/DNCM/STAGE 3.03E+10 5.18E+09 2.16E+12 1.47E+l5
CUM. XMASS<D50 1.99 1.77 .36
CUH, MICROGRAMS/ACM<DSO0 1.08E+03 9.84E+02 2.03E+02 0.00E+090
CUH. HICROGRAMS/DNCHM<D50 1.90E+03 1.73E+03 3,57E+02 0.00E+00
GEOM D50 1.82E+01 3.97E+00 1.07E+00 7.75E-02
DHM/DLOGD-( UG/DNM3) 1.41E+405 2.65E+02 2.75E+03 2.01E+02
OH-LOGD/(HUMBER/DNM3) 4.94E+10 B.09E+09 &.31E+12 8.24E+14
. COMMENTS ON THE EFFLUENT CHARACTERISTICS--—w-———-
COMPONENT
HO. NAME REMARKS
‘ 1 PROBEe10 CYC  ARMAMENT LAB DID ELEMENTAL ANALYSIS & ROCKMELL DID SULFATE, NI~
— TRATE & TOTAL CARBON. PROBE WT IS 180 MG & CYCLONE WT IS 385 MG
/‘ R
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TABLE 5

Particle Size Results

Run 1
Characteristic - - : SR S
_ Diameter, Dn - Weight Cumulative Weight
Stage um g Percent Percent, <Dn
Probe & cyclone . 22,450 '
l T o cRVSN 1,480 7.5 - 28.5
2 1.63 190 9,2 19.3
l 3 1.10 - 210 10.1 9.2
4 0.57 : 120 5.8 3.4
l 5. 0.33 70 . 3.4 |
‘l" TOTAL 2,070 | ;
Run 2
Probe & cyclone 44,900 ’
1 3.14 0 -,20 8.5 12.6
2 1.63 | "90 6.3 6.3
3 1.0 30 2.0 4.2
i 4 0.57 40 2.8 ' 1.4
5 0.33 20 1.4

) . TOTAL 1,440

S
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v 3 ENVIRONMENTAL ASSESSHEHT DATA SYSTEMS PAGE 1

:g 5 FPEIS SERIES REPORT SERIES FORM 1 DATE 06/20/83
. [} 1 T it

g

E; ; 8 ! NO: 154 OESCRIBES SAHPLING AT SITE FROM 09/07/75 TO 09/07/75 BY WASH. DEPT. OF ECOLOG®

L]

> SPONSOR ORGANIZATION: WASHINGTON DEPT. OF ECOLOGY
CONTRACT NUNMBER: PURPOSE OF TEST: EMVIRONHMEMTAL ASSESSHENTS (MULTIMEDIA)

TASK/DIRECTIVE NUMBER: 000

¢ SOURCE DESCRIPTION-----—r-rm-mmem e e e
SOURCE CATEGORY: . FOOD IHDUSTRY SOURCE NAME:
( SOURCE TYPE:® GRAIN MILL PRODUCTS SITE NAME: UNIONTOMN
PRODUCT/DEVICE: GRAIM ADDRESS:
PROCESS TYPE: PROCESSING ’ og000

DESIGH PROCESS RATE:
FEED MATERIAL CATEGORY: AGRI FEED
PRIHARY CONTROL DEVICE: SIC CODE: 2041

EADS WASTE STREAM DATA BASES---------eeemem—e———
HASTE STREAM DATA FROM OTHER HMEDIA WHICH WERE COLLECTED COMCURRENTLY WITH THIS TEST SERIES

ARE AS FOLLOWS(TEST SERIES NUMBER-TSM): :
LEDS TSN: GEDS TSH: SDDS TSN:

[
REFERENCE REPORT--—--——————m—mmmmmeemmem o mm e
TITLE
! AUTHOR
SPONSOR REPORT NUMBER NTIS MUMBER PUBLICATION DATE

! luﬂﬁ )
- ~\\\\\ NELSOM, P.A.

L TEST SERIES. COMMENTS=m——m—=-emcmemaccannn ————
-~ )

~
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FPEIS TEST SERIES HO: 00154 STREAM NO: 01 TEST ID NO: 1 SAMPLE NO: 0 PAGE 9
SERIES FORM 7 DATE 06/20/83
L) .
EFFLUENT STREAM DESIGHN CHARACTERISTICS-——---cvu—ma==
COHPONENT
NO  NAME , DESCRIPTION VYALUE
11 STAGE 11
STAGE/FILTER CUT SIZE: .06 UM
STAGE MASS: 1.00EeQ0 UG/DHNM3
12 STAGE 12
STAGE/FILTER CUT SIZE: .03 UM
STAGE MASS: 1.15E+0]1 UG/ONM3
13 STAGE 13
STAGE/FILTER CUT SIZE: 02 UM
STAGE MASS: 2.04E000 UG/DNM3
14 FILTER
STAGE/FILTER CUT SIZE: .01 UM
STAGE MASS: 3,28E+01 UG/DNM3
PARTICLE SIZE TABLE~-~-———--—-
STAGE 8 1 2 3 4 5 ] 7 8 9 10
D50(HICRONS) 10.73 4,93 2.64 1.26 .59 .25 .16 .12 .10 .08
MICROGRAMS/DNCH/STAGE 6.22E403 5.22E+D3 2.71E+03 B.31E+02 &,12E+02 1.02E+402 1.58E+402 5.70E+01 2.90E+01 2.95E+01
NUMBER/DHCH/STAGE 3.68E+08 9.82E+09 &.18E+10 1.01E+11 4.72E+11 1.32E+12 1,.65E+13 1.57E+13 1.62E+13 3.03E+13
CUM. “MASS<D50
CUM. MICROGRAMS/DNCH<D50 9. 60E+03 &.38E+03 1.67E+03 6.35E+02 &.23E402 3.21Ee02 1.63E+402 1.06E+02 7.68Ee0l 4.73E+01
GEOH 050 2.32E401 7.31E+00 3.63E+00 1.82E+00 8.62E-01 3.84E-01 2.00E-01 1.35E-01 1.10E-01 &.94E-02
DM/DLOGD~ (UG/DNHM3) 9.31E+03 1.57€+04 9.83E+03 2.59E+03 1.25E+03 2.74E202 8.15E+02 4G.56E+02 3.66E+02 3.04E+02
DN-LOGD/ (NUMBER/DNM3) . 5.50FE+08 2.96FE+10 1.52E+11 3.13E+11 1.43E+12 3.55E+12 7.49E+13 1.26E+14 2.05E+l4 3.12E+14
STAGE # 11 12 13 14
DSA(MICRONS } .06 .03 .02 .01
STAGE WEIGHTS(MILLIGRAMS) 1.00E+00 1.15E+01 2.0GE+00 3.28E+01
MICROGRAMS/DNCH/STAGE - 1.00E+00 1.15E+01 2.04E+00 3.28E+01
NUHBER/DNCH/STAGE 2.21E+12 1.11E+14 1.02E+14 8.52E+15
CUM, “HASS<D50
CUM. MICROGRAMS/ACH<D50 0.00E+00 O.COE+00 O0.00E+00 O0.00E+00
CuM. HMICROGRAMS/DNCH<D50 4.63E+01 3.48E+01 3.28E+01 O.00E+CO
GEOH D50 6.93E-02 &.24E-02 2.45E-02 1.41E-02
. DH/DLOGD- (UG/DNH3) 8.00E+00 3.82E+01 1.16E+01 1.09E+02
“\\\pN-LOGD/(NU"EER/DNM3] 1.77E+13 3I_.67E+1la 5.79E+14 2.83E+16
ez -
e ~




FPEIS TEST SERIES NO: 00154 STREAHM HO: 01 TEST ID HO: 1 SAMPLE NO: 02 PAGE 12
SERIES FORM 7 DATE 06/20/83

EFFLUENT STREAM DESIGM CHARACTERISTICS------—----

COMPONENT
NO  MAME DESCRIPTION VALUE
11 STAGE 11
STAGE/FILTER CUT SIZE: .06 T
STAGE MASS: 1.00E+00 UG/DNM3
12 STAGE 12
STAGE/FILTER CUT SIZE: .03 UM
STAGE MASS: _ 2.67E+01 UG/DNM3
13 STAGE 13
STAGE/FILTER CUT SIZE: : .02 unt
STAGE MASS: 1.29E+01 UG/DHM3
14 FILTER
STAGE/FILTER CUT SIZE: .01 UM
STAGE MASS: 5.71£+402 UG/DNM3
PARTICLE SIZE TABLE--—=-====
STAGE & 1 2 3 4 5 6 C o7 8 9 10
D50(HICRONS) 10.71 4.98 2.66 1.26 .99 .25 .16 12 .10 .08
MICROGRAMS/DNCH/STAGE 6.49E+03 1.43E+03 1.87E+03 3.83E+02 5.60E+02 1.34E¢02 2.00E402 5.42E401 2.67E+01 5.52E401
HUMBER/DNCH/STAGE 3 BLE+08 2.70E409 2.8BE+10 4.64E+10 2.97E+11 7.99E+11 1.84E+13 1.50E¢13 1.49E+13 5.67£+413
CUM. 7HMASS<DSO
CUM. MICROGRAMS/DNCHM<DS0 5.336403 3.90£403 2.03E+03 1.656403 1.08E+03 9.4BE+02 7.4BE+02 6.93E+02 6.67E+02 6.12E+02
GEOM D50 2 31E+01 7.30E+00 3.63E+00 1.82E+00 1.12E+00 4.97E-01 2.00E-01 1.39E-01 1.10E-01 8.94E-02
DM/BLOGD -(UG/DNH3) 9 706403 4. 30E+03 6.78E403 1.19E+03 5.39E+03 2.24E+02 1.03E+03 4.34E+02 3.37E+02 5.70E402
DN-L0GD/{ HUNBER/DKM3) 5 75E+08 B.11E+409 1.05E+1L 1.44E+11 2.B4E+12 1,3GE+12 9.47E+413 1.20E+14 1.88E+l4 5.85E+14
STAGE @ 1 12 13 14
D50(HICRONS) .06 .03 .02 .01
STAGE WEIGHTS{MILLIGRAMS) 1.00E+00 2.67E+01 1.29E+01 §.71E+02
_ MICROGRAHS/DHCH/STAGE 1.00E+00 2.67E+0L 1.29E+01 5.71E+02
HUMBER/DHCM/STAGE 2.21E+412 2.57E414 6.45E+14  1.GBE+17
CUM. #MASS<DS0
CUM. MICROGRAMS/ACM<DSO 0.00E+00 0.00E+00 0.00E+00 0.00E+Q0
CUM. HICROGRAMS/DNCH<DS0 6. 11E+02 5.84E+02 5.71E+02 0.00E+00
GEOM D50 6.93E-02 &.24E-02 2.45E-02 1.41E-02
DH/DLOGD - (UG/DHM3 ) 8.00E400 8.B7E+0L 7.33E401 1.90£+03
DH- LOGO./( NUMBER/DNH3 ) 1.77E+13 B.53E+14 3.66E+15 4.93E+17




FPEIS TEST SERIES NO: 00154 STREAH HO: 01 TEST ID NO: 1 SAMPLE NO: 03 PAGE 15
SERIES FORM 7 DATE 06/20/83

EFFLUENT STREAM DESIGM CHARACTERISTICS------——---

COMPONENT
NO HAME DESCRIPTION VALUE
11 STAGE 11
STAGE/FILTER €UT SIZE: .06 um
STAGE MASS: 0.00E+00 UG/DNM3
12 STAGE 12 )
STAGE/FILTER CUT SIZE: 03 un
STAGE MASS: 1.57E+01 UG/DHM3
13 STAGE 13
STAGE/FILTER CUT SIZE: .02 UM
STAGE MASS: 8.03E+00 UG/DNM3
14 FILTER
. STAGE/FILTER CUT SIZE: .01 uM
STAGE MASS: 4.06E001 UG/DNH3
/PARTICLE SIZE TABLE—=~=——-—-
STAGE # 1 2 3 4 5 6 7 8 9 10
D50(HICRONS ) 10.71 %.98 2.64 1.26 .59 .28 .16 .12 .10 .08
MICROGRAMS/DNCH/STAGE G.53E+03 3.89E403 1.81E+03 4.29E+02 3.58E+02 1.88E+D2 1.57E+02 6.50E+01 4.G5E+01 4.G2E+01
MUMBER/DHCH/STAGE 3.28E408 7.35E+409 2.79E+10 5.19E+10 4.10E+11 2.46E+12 1.44E+13 1.79E+13 2.G9E+13 4.54E+13
CLM. 7MASS<D50
CUM. MICROGRAMS/DNCH<DS0 7.05E+03 3.16E+03 1.35E403 9.21E+02 5.63Ee02 3.75Ee02 2.18Ee02 1.53Ee02 1.09E+02 6.43E+01
GECH DS0 2.31E+01 7.30E+00 3.63E+00 1.B2E+00 8.62E-01 3.84E-01 2.00E-01 1.39E-01 1.10E-01 8.94E-02
DH/DLOGD-(UG/DN3 ) 8.26E403 1.17E404 6.57E+03 1.34E+03 1.09E+03 5.04E+02 B.10E+02 5.20E+02 5.62E+02 4.56E+02
DH-LOGD/{ NUHBER/DNH3) 4.90E+08 2.21E+410 1.01E+11 1.62E+11 1.25E412 6.B4E+12 7.G6E+13 1.44E+14 3.146E+16  4.68E+14
STAGE @ 11 12 13 16
DS0(MICRONS) .06 .03 .02 .01
STAGE WEIGHTS(MILLIGRAMS) 0.C0E+00 1.57E+01 B.03E+00 &.06E4+01
- MICROGRAMS/DNCH/STAGE 0.00E-0 1.57E+01 8.03E+400 4.,06E+0}
HUNBER /DHCH/STAGE 0.00E-0 1.51E+1¢ 64.01E+14 1.05E+16
CUM, ZMASS<D50
CUM. MICROGRAMS/ACM<DS50 0.00E+00 0.00E+0C 0.00E+00 0.00E+00
CUM. MICROGRAMS/DNCH<D50 6.43E+01 4.85E+01 4.0GE+D01 O0.00E+0D
g‘““ 059 6.93E-02 &.24E-02 2.45E-02 1.41E-02
D?/Dtusu-tuG/DNn3) 0.00Ee00 5.22E+01 4.56E+01 1.35E402
1-LOGD/ ( HUMBER /DNM3 ) 0.00E-0 5.02E+14 2.28E+15 3.50E+16
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..I.. A(?ﬂéi') Ref. 4

ENVIRONMENTAL ASSESSHMENT DATA SYSTEMS

FPEIS SERIES REPORT SERIES FORM 1

b HO: 228 DESCRIBES SAHPLING AT SITE FROM 10/11/77 TO 10/11/77 BY KvB, INC,

SPOHSOR CRGANIZATION: CALIFORHIA AIR RESOURCES BOARD

PAGE

1

DATE 06/21/83

CONTRACT HUMBER: A6-191-30 PURPOSE OF TEST: ENVIRONMENTAL ASSESSMEMTS (MULTIMEDIA)

TASK/DIRECTIVE NUMBER: 000

SOURCE DESCRIPTION-===mmmmmmmmm e e m o e e

SOURCE CATEGORY: FOOD INDUSTRY SOURCE NAME: CONFIDENTIAL

SOURCE TYPE: GRAIN HMILL FRODUCTS SITE HAME:

PRODUCT/DEVICE: RICE ADDRESS:

PROCESS TYPE: FROCESSING ’ LOS ANGELES +CA
DESIGH PROCESS RATE: 90800 KG/HR

FEED HATERIAL CATEGORY: AGRI FEED

PRIMARY CONTROL DEVICE: ) SIC CODE: 2044

EADS WASTE STREAM DATA BASES----=----==c==mcenc=

REFERENCE REPORT

WASTE STREAM DATA FROM OTHER HEOIA WHICH WERE COLLECTED CONCURRENTLY WITH THIS TEST SERIES
ARE AS FOLLOWS(TEST SERIES NUMBER-TSN):
LEDS TSN: GEDS TSN: 00080 SDDS TSN:

TITLE : ' 3 9
AUTHOR '

SPOMSOR REPORT NUMBER NTIS NUMBER PUBLICATION DATE
.................................................................... O
FIME PARTICLE EMISSIONS FROM STATIOMARY AND MISCELLANEOUS SOURCES \ <.

IN THE SOUTH COAST AIR BASIN.

TABACK M.J.

KVB REPORT 5806-783 PB 293 923/AS FEBRUARY 1979

TEST SERIES COMMENTS - e

PROGRAM OBJECTIVES TO INVENTORY TSP EMISSIONS,TO PREPARE A COM-
PREHENSIVE IHVENTORY OF EHISSIONS(I.E. BY SIZE DISTRIBUTION AHD
CHEMICAL COMPOSITION),AND TO DESCRIBE ALT. HETHCDS OF CONTROL.

RICE DRYER IS A HOLLOW,DOUBLE-WALL CYLINDER ENCLOSED IN A BLDG,.
VEHTED THRU 6-4.1H DIA. SCREENS & HEATED BY 4-9.54KJ/HR BURHERS

¢4
Z .\



FPELS TEST SERIES NO: 00228.

STREAHM NO: 01 TEST ID HO: 1

EFFLUENT STREAM DESIGN CHARACTERISTICS-----=-c==--

COHPONENT
HO NAME

1 PROBE+10 CYC

2 3 UM CYCLOKE

3 1 UM CYCLORE

4 FILTER

DESCRIPTION

SAHMPLE HO: 01

STAGE/FILTER CUT SIZE:
STAGE HEIGHT:
COHPONENT (ALIQUOT) MASS/VOLUME:

STAGE/FILTER CUT SIZE:
STAGE WEIGHT:
COMPONENT (ALIQUOT) HASS/VOLUME:

STAGE/FILTER CUT SIZE:
STAGE HWEIGHT:

STAGE/FILTER CUT SIZE:
STAGE MWEIGHT:

PARTICLE SIZE TABLE-----=--- .

STAGE 8

D50(HICRONS)

STAGE WEIGHTS(HMILLIGRAMS)
HICROGRAHS/ONCH/STAGE
HUMBER/DHCHM/STAGE

CUM. ZHASS5<D50

CUM. HICROGRAMS/ACH<D50
CUM. HICROGRAMS/DNCH<DS50
GEQH D50
DH/DLOGD-(UG/DNM3)
DH-L0GC/{ HUMBER/DHNM3 )

1.31E404
3,54E+09 2.15E+10
73> 16.76 1.2 1.96
2.05E403 2.40E+02
2.64E+03 3.09E+02
1.92E+01 §5.91E+00
2.05E404 6.06E+03
5.55E409

2.73E+02
4.74E+10
o.M .23
2.79E4+01
3.59E4+01
2.22E4+00
5.85E+02
1.02E+11

COHMENTS ON THE EFFLUENT CHARACTERISTICS-======--

3.59E+01

4.62E+13 )

0.00E+00
0.00E+0Q0
1.14E-01
1.70E+01
2.19E+13

COMPONENT

NO. NAHE REMARKS

1 PROBE+10 CYC  ARMAMENT
HITRATE,

SERIES FORM 7

9.20 UH
3.65E+02 MG
327.800 MG

3.80 UM
6.49E+01 HG
64.900 MG

1.30 uH
7.60E000 MG

.01 UH

1.00E+00 MG

LAB DID ELEMENTAL ANALYSIS & ROCKWELL DID SULFATE,
AND TOT. CARBOMN. PROBE WT IS 37.5 MG.

PAGE 6
DATE 06/21/83




FPEIS TEST SERIES MO: 00228 STREAM KO: 01 TEST 1D

1  SAMPLE NO: 02
SERIES FORM 7
EFFLUENT STREAH DESIGN CHARACTERISTICS-------====
COMPONENT
NO NAME DESCRIPTION VALUE
1 PROBE+10 CYC
STAGE/FILTER CUT SIZE: 8.30 W
STAGE WEIGHT! 1.78E+402 MG
COMPONENT (ALIQUOT) MASS/VOLUME: 141.000 MG
2 3 UM CYCLONE
STAGE/FILTER CUT SIZE: 1.90 ud
STAGE MEIGHT: 2.20E+00 MG
3 1 UM CYCLONE
STAGE/FILTER CUT SIZE: .60 u
STAGE WEIGHT: 1.00Ee90 MG
4 FILTER -
' STAGE/FILTER CUT SIZE: .01 s
STAGE WEIGHT: 7.00E-01 MG
PARTICLE SIZE TABLE--------- '
STAGE & 1 2 & C;
D50{MICRONS ) 8.30 1.90 .60 .01 [ 0
STAGE WEIGHTS{MILLIGRAMS) 1.708E402 2.20E+00 1.00E+00 7.00E-01
MICROGRAMS/DNCM/STAGE 3.26E+404 4.03E+02 1.B3E+02 1.28E+02
NUHBER/DHNCH/STAGE 2.83E+35 6.54E+35 1.06E+37 0.00E-0 SZ Z é;
CUM. %MASS<D50 2% 2.14 L8(.93 0.76.38 _ Lf‘ '
CUM. HICROGRAHS/ACH<D50 7.14E402 . 3.11E+02 1.28E+02 0.00E+00
CUM. HICROGRAMS/DNCH<DSO 7.14E+02 3.11E+02 1.28E+02 0.00E+00
GEOM D50 1.82E401 3.97E+00 1.07E+00 7.75E-02
DN/DLOGD-{ UG/DHM3) 4.77E404 6.29E+02 3.66E+02 7.21E+01
ON-LOGD/{ NUHBER/DHM3 ) 6.22E435 1.15E+36 2.12E+437 0.00E-0

COMMENTS ON THE EFFLUENT CHARACTERISTICS---------

COHPONENT
HO. NAHE REMARKS

1 PROBE+10 CYC  ARMAMENT LAB DID ELEMENTAL ANALYSIS & ROCKWELL DID SULFATE,
NITRATE & TOT.CARBOM. PROBE WT. IS 36.6 MG & CYCLONE IS 141 HG.

PAGE i1
DATE 06/21/83
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Ammonium Sulfate
Manufacture —
Background Information
for Proposed Emission
Standards

SELTIon G o1 8. /NCTErorees = mﬂ?(}' Az >/
United States” Office of Air Quality A-450/3-79-034a R
Environmentai Protection Planning and Standards ecember "~ .
Agency Research Triangle Park NC 27711 .

Air Appendix
c.1l

Reference 26




EPA-450/3-79-034a

Ammonium Sulfate Manufacture —
Background Information for
Pronosed Emission Standards

Emission Standards and Engineering Division

U.S. ENVIRONMENTAL PROTECTION AGENCY
Office of Air, Noise, and Radiation
Office of Air Quality Planning and Standards
Research Triangle Park, North Carolina 27711

December 1979
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Table C-14. AMMONIUM SULFATE PARTICLE
SIZE DISTRIBUTION ANALYSIS

Facility: B
Date: 10/4/78
Sampling Method: Brinks Cascade Impactor

g;?i::ise Size Distribution by Weight
Impactor Diameter Net Wt. Cumulative
Fraction Microns (mg) Percent Percent
Cyclone >8.04 286.2 99.3 100
Stage 1 2.74-8.04 2.0 . 0.7 0.7
Stage 2 1.62-2.74 . <0.1 <0.1 <0.1
Stage 3 1.10-1.62 <0.1 <0.1 <0.1
Stage & 0.58-1.10 <0.1 <0.1 <0.1 -
Stage 5 0.36-0.58 <0.1 <C.1- <0.1
paoeuP I <0.36 0.06 <0.1 «0.1
Total 291.4 100

. C-26




Table C~13. AMMONIUM SULFATE PARTICLE SIZE
DISTRIBUTION ANALYSIS

Facility: A .
Date: 9/13/78

Sampling Method: Anderson Cascade Impactor

Effective
Diameter, Net Wt. Weight Cumulative
. Plate No. Microns mg. Percent Wt. Percent
j
| 1 9.5 45.7 79.6 100
i 2 6.0 3.7 6.4 20.3
3 4.0 1.8 3.2 13.9
4 2.72 | 1.0 1.7 10.8
5 1.72 1.5 2.6 9.1
6 0.87 0.8 1.4 6.5
7 0.83 0.8 1.4 5.1
8 0.35 1.3 2.3 3.7
Back=-up
Filter 0.8 1.4 1.4
Total 57.4 100




Table 3-3. :SUMMARY OF UNCONTROLLED AS EMISSION DATA -
EPA EMISSION TESTS ON AS DRYERS*

Average uncontrolled AS emissions

' Dryer
Plant type gan/dsen [gr(dsce)] kg/Mg (1b/ton)
A Rotary Dryer 4,38 (1.93) 0.41 (0.82)
B Fluidized Bed Dryer 3%.0 (17.2) 110 (221)
‘ C Rotary Dryer 8.87 (3.91) 3.46  (6.92)
,i
D Rotary Dryer -~ 98.3 (43.3) 77 (153)

*Detailed uncontrolled emission data for the individual plants is
given in Appendix C, Tables C-1, C-4, C-6, and C-8, ,

P A Ry
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Table C-15. AMMONIUM SULFATE PARTICLE
SIZE DISTRIBUTION ANALYSIS

Facility: C
Date: 12/6/78
Sampling Method: Anderson Cascade Impactor

Effective

) Diameter, Net Wt. Weight Cumulative
Plate No. Microns mg. Percent Wt. Percent

1 >11.8 450.4% 24.0 100.0

2 7.49 200.8 10.7 76.0

3 4.94 | 818.3 ¢3.6- 65.3

4 ‘ 3.42 253.4 13.5 21,7

5 2.18 42.2 2.3 8.2

6 1.11 56.0 3.0 5.9

7 0.67 11.5 0.6 2.9

8 0.45 11.5 0.6 2.3
Sacku <0.45 31.3 1.7 1.7

Total 1875.4

*Weight includes particulate collected in Plate No. 0 and in
nozzle and head of sampler up stream of the collection plates.

C-27




Table C-16. AMMONIUM SULFATE PARTICLE
SIZE DISTRIBUTION ANALYSIS

Facility: D )
Date: 12/13/78
Sampling Method: Anderson Cascade ;mpactor

Effective
Diameter, Net Wt. Weight Cumulative
Plate No. Microns mg. Percent Wt. Percent
1 >14.73 157.3 5.8 100.0
2 g.28 789.5 29.1 94.2
3 6.15 1271.6 46.8 65.1
4 4.26 413.8 15.2 18.3
S 2.11 71.2 2.6 3.1
6 1.40 13.2 0.5 0.5
7 0.85 0.5 0.0 0.0
8 0.58 - 0.0 0.0 0.0
giit;:P <0.58 0.3 0.0 0.0
Total 2717.4

C-28
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United States OHice of Air Quality EMB Report 80-MET.@
Environmental Protaction Planning and Standards May 1980
Agency Research Triangle Park NC 27711
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Emission Test Report
Revynolds Metals
Company

Corpus Christi, Texas




August 1980

SOURCE EMISSIONS TEST REPORT

Reynolds Metals Company
Sherwin Plant
Corpus Christi, Texas

Sources Tested:

Ship Unloading Process

Fine Ore Storage Area

Dowsa 0. Roldgsw
David A, Ralston
Assistant Project Scientist

Q&adxhuq 1-, \&A“JLuva\

Barry Jackgo
Project ‘Manage
Air Testing

RFW Report No. 0300-81-16
Contract No. 68-02-2816
Work Assignment No. 14

Prepared by

Roy F. Weston, Inc.
Designers -~ Consultants
Weston Way
West Chester, Pennsylvania
{215) - 692-3030




Table 10

PARTICLE S1ZE DISTRIBUTION

bar

l Date: 6-24-80 P. ~ (in. Hg.} 29.9%
Stack Temp (OF) 76

_ Location: Reynolds Metals Company
l Sampling Location: Ship Unloading Scb.Outl%ample Time (Min.) 95.0

Traverse Point No. Sampled: X-15 Sample Volume (cf) 99-3
Moisture (3 K,0) 3.5
Meter Temp °F) 100

Flow Setting, AaH 1.2
(in. HZO)

Nozzle Diameter {(in.) 0.188

‘ Run Ho. 1

Sample Flow Rate (at stack conditions):0.61 cfm.

Plate Net Wt. % Cumulative EAD
No. (mg) 4 (Microns)
1 18.9 32.7 ©100.0 12.5
2 0.5 0.8 67.3 7.8
3 0.9 1.6 66.5 5.2
I 1.8 3.1 64.9 3.6
5 4,5 7.8 61.8 2.7
6 15.4 26.6 54.0 1.2
7. 3.7 15.1 27.4 0.71
8 4.8 8.3 12.3 0.48

Backup
Filter 2.3 4,0 .0

TOTAL 57.8

D ————— - -31-
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Table 11

PARTICLE S!ZE DISTRIBUTION

Date: 6-25-80 Pbar (in. Hg.) 30.00

Location: Reynolds Metals Company stack Temp (°F) 90
Sampling Location: No. 1 & No. 2 Fine Ore Sample Time (Min.)90.0
. Bins Exhaust Stack
Traverse Point No. Sampled: X-3 Sample Volume (cf)57.5
Run Ho. 1 Moisture (% HZO) 2.0
Meter Temp (CF) 104

Flow Setting, & H1:35
(in. H20)

Nozzle Diameter {in.)}0,185

Sample Flow Rate (at stack conditions):0.63 cfm

Plate Net Wt. F 4 Cumulative EAD
No. (mg) 2 (Microns)
1 2.4 17.8 100 12.2
2 1.0 7.4 82.2 7.6
3 1.1 8.2 74.8 5.2
b 0.8 5.9 66.6 3.6
5 1.5 1.1 60.7 2.4
6 1.6 11.9 49.6 1.2
7 1.3 9.6 37.7 0.71
8 1.5 11.1 28.1 0.47
Backup
Filter 2.3 17.0 17.0
TOTAL 13.5
-33-
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Table 12

PARTICLE S1ZE DISTRIBUTION

Date: 6-25-80 Pbar (in. Hg.)29-99

Location: Reynolds Metals stack Temp (°F) 90
Sampling Location: No. 1 & No. 2 Fine Ore Sample Time (Min.) 180
Traverse Point No. %&3&35;9?u§338tack Sample Volume (cf) 113.152
Moisture (% HZO) 2.0
Meter Temp (CF) 95

Flow Setting, aH 1.35
(in. H20)

Nozzle Diameter (in.)0.185

Run No. 2

sample Flow Rate (at stack conditions):0.62 cfm

Plate Net Wt. 2 Cumulative EAD

r No. (mg) e 4 {Microns)

1 12.2 55.5 100 12.2
2 1.5 6.8 L4 .5 7.6
3 1.3 5.9 37,7 5.2
4 0.5 2.3 31.8 3.6
5 1.2 5.5 29.5 2.4
6 0.8 3.6 24.0 1.2
7 1.1 5.0 20,4 0.71
8 1.0 4.5 15,4 0.47

Backup 2.4 10.9 10.9

Filter

TOTAL 22.0

L.
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| f{‘ a’o/a,é Z/ @f’ 7C £ ) REPORT NO. 76-BAT-4 j’? \
. Apper.ldix ’
c.1

Reference 32

AIR POLLUTION
EMISSION TEST

GLOBE UNION, INC.
CANBY, OREGON

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Oftice of Air and Waste Management
Office of Air Quality Planning and Standards
Emission Measuremaent Branch
Research Triangle Park, North Carolina




SOURCE TESTING OF A LEAD ACID BATTERY
MANUFACTURING PLANT

Globe Union, Inc.
Canby, Oregon

Test No. 76-BAT-4

Test Conducted by

U.S. Environmental Protection Agency
Emission Measurement Branch
Research Triangle Park, North Carolina 2771

Report Prepared by

Robert M. Martin
Environmental Protection Specialist
Emission Measurement Branch
Research Triangle Park, North Carotina 27711
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98

CYCLONE
1

2

FILTER

GLORE UNION

CASCADE IMPACTOR PARTICLE SIZE DISTRIBUTION FOR RUN 1X

INPUT VARIARLE

SAMPLING TIME
PRESSURE DROP
STATIC PRESSURE
PARTICLE OENSITY
BAROMETRIC PRESSURE
GAS MOL WT

GAS TEMPERATURE

GAS VISCOSITY

GAS DENSITY

WT OF MATEKRTAL

6,300
0,705
0,030
0,010
0,041
0,010

0.000

UMITS

MIN

IN HG

IN H20

GsCC

IN HG

DEG F

POISE

GsCC

MG/ ACF
0,27
0,62
0,03
0,01
0,04
0,01
c,00
Table 21.

9 SEPTEMBER 197&

INPUT DATA

10,0
5.50
-5,00
9,53
29:.76
28.8
96,0
0c.00019
0,00100

WT PCNT

CUM WT PCNT

100,00

72.63

77 P49

,f

V

Spses spdy s+ O




[0 4]
[2e]

CYCLONE

1

2

FILTER

GLORE UNION

CASCADE IMPACTOR PAKRTICLE SIZE

IMPUT VARIABLE

—————— e ke -

SAMPLING TIME
PRESSURE DRoOP
STATIC PRESSURF
PARTICLE DENSITY
BAROMETRIC PRESSURE
GAS MOL WT

GAS TEMPERATURE

GAS VISCOSITY

GAS DENSITY

WY OF MATERIAL

1.200
0,701
0,016
0,028
6,019
0.010

0,050

0,07

2 SEPTEMBER 1976

] INPUT DATA

10.0

5.50

0 -6,00
9.53

29,92

28.8

93.0

0.00019

0.00100

MG/ACF WT PCNT

. - e e

Table 23.

DISTRIBUTION FOR RUN 2X

CUM WT PCNT

- e o ey

100,00
40,71

6,08

/
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CYCLONE
1

2

FILTER

GLURE UNION

CASCADE IMPACTOR FARTICLE SIZE

INPUT VARIABLE

SAMPLING TIME
PRESSURE pDKOP
STATIC PRESSURE
PARTICLE DENSITY
BAROMETRIC PRESSURE
GAS MCL WT

GAS TEMPERATURE

GAS VISCOSITY

GAS LCEMSITY

WT OF MATERIAL

2.300
0,700
0,001
n,006
0,004
0,004

1,600

11T

9 SEPTEMBER 1976

DISTRIBUTION FOR RUN 3X

UNTITS INPUT DATA
MIN 10,0
IN HG 5.50
IN H20 -6.10
G/CC 9.53
IN HG 29,92

28.8
DEG F 90.0
PDISE 0,00019
G/Cc 0,00100
MG/ACF WT PCNT
2,058 49,84
0,62 15,17
0,00 0,02
0,01 0,13
0.00 0,09
0,00 0,09
1,43 34,67
Table 25.

CUM WT PCNT

100.00
50,16
34,99
14,97
34,84

34,76

34,67

\g",”‘?‘? SpIv 1) peo 5}45:97 7129




Table 42. Andersen Particle Size Data - Continued

Element Assgm loly (3 Prosess Ope ,—-;:Hm)

RUN 1B

Siage DPC Wt of Material (mg) WT PCT CUM WT PCT

noszle >4,13 1.1 35.48 100.00
Q 4,13 0.1 3.23 64.52
1 2.58 0.4 12.90 61.29
2 1.74 0.2 6.45 b8.39
3 1.22 0.2 6&.45 41.94
5 .796 0 0 35.49
= .393 0.1 3.23 35.49
< 240 0.3 9.68 32.26
T .161 0.2 6.45 22.58
= <,161 0.5 16.13 16.13

ITzzsz DPC vt of Material (mg) WT PCT CUM WT PCT

woozlis >4, 06 1.2 63.16 100.00
) 4,06 c.1 5.26 36.85
- 2.55 0 0 31.59
z 1.71 0 0 31.59
: 1.21 0 0 31.59
- .822 0 0 31.59
- .383 Q 0 31.59
o . 235 0.2 10.53 31.59
- .15% 0.2 10.53 21.0%6
- <,158 0.¢ 10.53 10.53

Ttz DPC uE of laterial (mg) VT PCT QU WT ROT
--l= >4.,00 0.¢ 37.50 105,720
: 4,00 0.1 h.17 652.50
. 2.51 0.2 8.333 54.323
P 1.68 0 0 e, 2o
: 1.18 0 0 42,99
- .739 0 0 43.953
o 37T 0.2 3.333 50.990
. .232 0.2 8.333 41.67
_ -155 0.2 5.333 3.2
= <.155 0.€ 25.00 .00

107




GLOBE UNIOM 9 SEPTEMBER 1978

CASCADE IMPACTOR PARTICLE SIZE DISTRIBUTION FOR RUN 2a
INPUT VARIABLE UNITS INPUT DATA
SAMPLING TIME MIN 16,0
PRESSURE DROP ., IN H6 3,80
STATIC PRESSURE IN H20 ~5.60
PARTICLE DENSITY G/CC 9,53
BAROMETRIC PRESSURE IN HG 29,92
GAS MOL WT ' 28.8 .
GAS TEMPERATURE DEG F 70.0 -~
GAS VISCOSITY POISE 0.00019 X
GAS DENSITY G/CC 0.00100 4
L
, STATE WT OF MATERIAL  ° DPC MG/ACF ~  WT PCNT CUM WT PCNT =
& CYCLONE 2,600 o 2,78 58,94 100,00 3
1 0,403 1.10 0,43 9,14 41,06
2 0,001 0,63 0,00 0.02 31,92
3 0,000 0,41 0.00 0.00 31,90
4 : 0,005 0,18 - 0,01 0.11 31,90
5 0,002 0,09 0,00 © 0,05 31,78
FILTER 1,400 . 1,49 31,74 31,74

Table 29.




o
o

STATE

CYCLONE
1

2

FILTER .

GLOBE UNION . 9 SEPTEMBER 1976

CASCADE IMPACTOR PARTICLE SIZE DISTRIBUTION FOR RUM 1A

INPUT VARIABLE UNITS INPUT DATA
SAMPLING TIME MIN 10.0
PRESSURE DROP IN HG 3.80
STATIC PRESSURE IN H20 ~5,00
PARTICLE DENSITY G/CC 9,53
BAROME TRIC PRESSURE IN HG 29,92
GAS MOL WT 28.8 :
GAS TEMPERATURE DEG F 98.0 o>
GAS VISCOSITY POISE 6.00019 NN
GAS DENSITY . 6/CC 0.00100 <
WT OF MATERIAL oPC MG/ACF WT PCNT CUM WT PCNT =
x o~
1.060 1.11 71,48 \ &
0.188 1,09 0,20 12.68
. 0,006 0,62 0,01
0,002 0,40 0,00
0.006 0,18 0,01
0,155 0,08 0,16 10,45
0,066 0,07

Table 27.
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[+

STATE

CYCLONE

1
2
3
4

5

FILTER

GLOBE UNION

CASCADE IMPACTOR PARTICLE SIZE DISTRIBUTION

INPUT VARIABLE

SAMPLING TIMg
PRESSURE DROP
STATIC PRESSURE
PARTICLE DENSITY
BAROMETRIC PRESSURE
GAS MOL WT

GAS TEMPERATURE

GAS VISCOSITY

GAS DENSITY

WT OF MATERIAL

0.200
1,005
0,001
0,000
0,000
0,000

0.600

UNITS
MIN
IN HG
IN H20
G/CC
IN HG
DEG F
POISE
GsCC
MG/ACF
0.21
1,07
0,00
0,00
0.00
0.00
0.64

9 SEPTEMRER 1976

INPUT DATA

10,0
3.80
"5.60
9,53
29,92
2848
77.0
0,00019
0,00100

WT PCNT

Table 31.

FOR RUN 3A

CUM WT PCNTY

100,00

A

88,93
33,28
33,22
33,22

33,22

33,22
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. 3 FPEIS SERIES REPORT SERIES FORM 1
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s &
Q _ H €S NO! 117 DESCRIBES SAMPLING AT SITE FROM 04/26/73 TO 00/26/T3 BY SOUTHERN RESEARCH INST
U
S & SPONSOR ORGANIZATION:  NOT SPECIFIED

CONTRACT NUMBER:

&
®
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o]
6
O
Q
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©
©
Q

i
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.
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TASK/DIRECTIVE MUMBER: 000

SOURCE DESCRIPTION-- -

SOURCE CATEGORY: ‘HETALS

SOURCE TYPE: SECONDARY FERROUS
PRODUCT/DEVICE: STEEL

PROCESS TYPE: FOUNDRY

DESIGN PROCESS RATE:

FEED MATERIAL CATEGORY: NOT SPECFD

PRIMARY CONTROL DEVICE:

EADS WASTE STREAM DATA BASES

HASTE STREAM DATA FROM OTHER MEDIA WHICH WERE COLLECTED CONCURRENTLY

ARE AS FOLLOWS{TEST SERIES MUMBER-TSHI3

PURPOSE OF TEST?: SOURCE CHARACTERIZATION STUWY

SOURCE MNAME:  CONFIDENTIAL
SITE MAME: CONFIDENTIAL
ADDRES3:

’
SIC CODE: 3320

WITH THIS TEST SERIES

LEDS TSH: GEDS TSH: SDDS TSH:-
REFERENCE REPORT - - —
TITLE
AUTHOR
SPONSOR REPORT NUMBER NTIS NUMBER PUBLICATION DATE

BIRD, ALVIN H.
SORI-EAS-73-200 .

TEST SERIES COMIENTS

THE PURPOSE WAS TO CONDUC
MIME THE SIZE RANGE OF P

D AND DRAMN THROUSH HODD DUCTS.

ARTICLE SIZE MEASUREMENTS TO DEVER-
CLES FRCHM HOOD OUCTS IN A STEEL
FOUNDRY. WHEN PIPE MOLDS ARE BROKEN SHALL PARTICLES

ARE RELEASE

PAGE 1 v
DATE 06/20/83
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FPEIS TEST SERIES NUMBER: 00117 STREAM WO: 001 TEST ID HO: 1 PAGE 5
SERIES FORM C6 DATE 06/20/83

PARTICLE DIAMETERS BASED ON CLASSIC AERDDYNAMIC DEFINITION ({TASK GROUP ON LUNG DYNAMICS)

PARTICLE SIZE SWIRRIARY - ——
PARTICLE DIAMETER IM MICROMETERS

SAMPLE LOCATIONS UG/DNM3
SAMPLE HO. DEVICE SYSTEM 20.0 15.0 10.0 6.0 2.5 1.25 1.0 0.625
01 OUTLET CUM HASS CONC 4.62E+04 4.11E+04 3.59E+04 3.21E+04 3.08E+0% 3.07E+06 3.06E+0% 3.02E+04
DM/DLOG D 4.41E+04 3.73E+04 2.07E+04 1.24E+04 0.00E+00 9.14E+02 1.31E+03 3.25E+03
EXTRAPOL EXTRAPOL EXTRAPOL INTERPOL INTERPOL INTERPOL INTERPOL INTERPOL
02 OUTLEY CUM MASS CONC 4.90E+04 4.56E+D4 4.23E+04 &4.07E+0% 3.80E+04 3.68E4+04 3.48E+04 2.3BE+04
DH/DLOG D 2.96E+04 2.44E+04 1.18E+04 4.BGE+03 G.70E+03 4.75E+03 3.74E+04 6.92E+04

EXTRAPOL EXTRAPOL EXTRAPOL INTERPOL INTERPOL INTERPOL INTERPOL INTERPOL




N

FPEI3 TEST SERIES NO:

PARTICLE SIZE TABLE-------—-

STAGE ®

D50{MICRONS )
HICROGRAMS/DNCH/STAGE
HUMBER/ONCH/STAGE
CUM. ZMASS<O50
CUM. HICROGRAMS/DNCH<D50
6EOM 050

' DM/DLOGD-(UG/DHM3)
DN-LGGD/(HUMBER /DNH3 )

00117

STREAM NO: 01

-1

TEST

ID NO:

3

8.65
2.34E+04
7.65E+408

4.18E+04
2.94E+01
2.20E+04
7.20E+08

4.95%
1.40E+03
4.15E+09

4.04E+04
6 .54E+00
5.768E+03
1.71E+10

2.58
1.97E+03
2.89E+10

3.84E+04
3.84E+00
8.94E+03
1.31E+11

1

4

SAMPLE NO:

6

7

PAGE 11

SERIES FORH C7 DATE 06/20/83

2.07
7.33E402
3.97E+10

3.77€+04
2.48E+00
4.63E4+03
2.51E+11

1.15
9.3%E+02
2.12E+11

3.67E+04
1.54E+00
3.68E+03
8.32E+11

77
7.33E+03
T.30E+12

2.94E+04
9.41E-01
4.21E+0%
%.19E+13

.46
1.62E+06
6.38E+13

1.32E+04
5.95€-01
7.24E+04
2.85E+14

.23
1.32E+04
3.19E+14

0.00E+00
3.85E-01
4.38E+04
1.06E+15




-~

Appendix
c.1

|

l

» A » 6 H O O O O O QO ©

e
=~

'Ref

el

Reference 31

ENYVIRONHMENTAL ASSESSHENT DATA SYSTEMS

FPEIS SERIES REPORT SERIES FORM 1

{ES NOT 233 ODESCRIBES SAMNPLING AT SITE FROM 03/21/78 TO 03/21/78 BY XvB, INC.

SPONSOR ORGANIZATION:  CALIFORNIA AIR RESOURCES BOARD

PAGE 1
DATE 06/21/83

CONTRACT NUMBER: A6-191-30 PURPOSE OF TEST: ENVIRONMENTAL ASSESSHENTS (MULTIMEDIA)

TASK/DIRECTIVE NUMBER: 000

SOURCE DESCRIPTION- -

EADS WASTE STREAM DATA BASES

REFERENCE REPORT

SOURCE CATEGORY: HMETALS SOURCE NAME:  CONFIDENTIAL

SOURCE TYPE: SECONDARY FERROUS SITE NAME:

PRODUCT/DEVICE? STEEL ADDRESS:

PROCESS TYPE: OPEN HEARTH LOS ANGELES sCA
DESIGN PROCESS RATE! - 8260 KG/HR .

FEED MATERIAL CATEGORY: HMTL SCRAP

PRIMARY CONTROL DEVICE: SIC CODE: 3320

HASTE STREAM DATA FROM QTHER MEDIA WHICH WERE COLLECTED CONCURRENTLY KWITH THIS TEST SERIES
ARE AS FOLLOWS(TEST SERIES NUMBER-TSH}:

A

-

-

»

LEDS TSN: GEDS TSN: 00085  SDDS TSN:
TITLE :
AUTHOR : o
SPONSOR REPORT NUMBER NTIS NUMBER PUBLICATION DATE

FINE PARTICLE EMISSIONS FROH STATIONARY AMD HMISCELLANEOUS SOURCES
IN THE SCUTH COAST AIR BASIN.

TABACK H.J.

KYB REPCRT 5806-783 PB 293 923/AS FEBRUARY 1979

~ TEST SERIES COMMENTS---- -

PROGRAM OBJECTIVES TO INVENTORY TSP EMISSIONS,TO FPREPARE A COM-
PREHENSIVE INVENTORY OF EMISSIONS(I.E. BY SIZE DISTRIBUTION AND
CHEMICAL COMPOSITION),AND TO DESCRIBE ALT. HETHODS OF CONTROL.

00000




SERIES NO: 00233  STREAM NO: 01  TEST ID NO: 1 SAMPLE NO: 01
SERIES FORM 7
STREAM DESIGN CHARACTERISTICS-----w=---=
COMPONENT
NO NAME DESCRIPTION VALUE
1 PROBE+10 CYC
STAGE/FILTER CUT SIZE: 8.30 T
STAGE WEIGHT: 4.97E402 MG
COMPONENT (ALIGUOT) MASS/VOLUME: - 269.000 MG
CHEMICAL ANALYSIS LABORATORY NAME: ARMANE
2 3 UM CYCLONE
STABE/FILTER CUT SYZE: 1.90 w
STAGE MWEIGHT: 9.91E+01 MG
3 1 UM CYCLONE
STAGE/FILTER CUT SIZE: .60 m
STAGE MEIGHT: 5.856+02 MG
COMPONENT (ALIGUOT) MASS/VOLUME: 585.000 MG
4 FILTER ‘ .
: STAGE/FILTER CUT SIZE: .01 w
STAGE WEIGHT: 8.83E+02 MG
COMPONENT (ALIGUOT) MASS/VOLUME: £83.000 M5
bIze TABLE-—------—-
1 2 3 4
RoNS ) 8.30 1.90 .60 .01
IGHTS(HILLIGRANS) 4.97E+02 9.91E+01 5.85E+02 B8.B3E+02
S/DNCN/STAGE 1.02E405 2.03E+04 1.20E405 1.B1E+05
NCM/STAGE 3.21E+410 6.19E¢11 1.8BE+14 7.43E+17
ASS<DS0 75.92 71.12 42.78
CROGRAMS/ACH<DS0 1.77E+05 1.66E+05 9.96E+04 0.00E+00
CROGRAMS/DNCH<D50 3.21E405 3.01E+05 1.B1E+05 0.00E+00
0 1.82E+401 3.97E+00 1.07E+00 7.75E-02
0-(UG/DNM3) 1.49E405 3.17E+04 2.39E+05 1.02E+05
Z(NUMBER/DNM3 ) 4.716410 9.67E+11 3.76E+14 4. 18E+17

S ON THE EFFLUENT CHARACTERISTICS--

COMPONENT
HO. NAHE REMARKS

1  PROBE+10 CYC  ARMAMENT LAB DID ELEMENTAL ANALYSIS & ROCKHELL DID SULFATE, NI-
TRATE & TOTAL CARBOH. PROBE WT IS5 228MG & CYCLONE WT IS 269 HG

PAGE
DATE 06/21/8
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SERIES NO: 00233 STREAM NO: 01

TEST ID HO: 1 SAMPLE NO: 02
SERIES FORM 7
STREAM DESIGN CHARACTERISTICS------- —
OMPONENT
NAME DESCRIPTION VALUE
PROBE+10 CYC
STAGE/FILTER CUT SIZE: 9.20 UM
STAGE MWEIGHT: 4.43E4+02 MG
3 UM CYCLONE
STAGE/FILTER CUT SIZE: -3.80 U
STAGE ‘WEIGHT: 6.61E+01 MG
1 UM CYCLONE .
STAGE/FILTER CUT SIZE: 1.30 0,
STAGE MEIGHT: 1.61E+02 MG
COMPOHENT (ALIGUOT ) MASS/VOLUME: 161.000 MG
CHEMIGAL ANALYSIS LABORATORY HNANME: ARMAHE .
N !
FILTER ' .
STAGE/FILTER CUT SIZE: .01 m
STAGE MWEIGHT: . 2.51E+02 MG
COMPONENT CALIQUOT) MASS/VOLUME: 251.000 MG
ZE TABLE----=-=—~
1l 2 3 4
S) 9.20 3.80 1.30 .01
GHTS(MILLIGRAMS) 4.43E+02 6.61E+01 1.61E+02 2.51E+02
S5/BNCM/STAGE 2.22E+04 3.32E+03 B.08E+03 1.26E+04
M/STAGE 6.02E+09 3.07E+10 1.41E+12 1.62E+lé
$<050 51.91 44.73 27.25
OGRAMS/ACH<DS0 1.35E406 1.17E+04 7.11E+03 ©.00E+0D
ROGRAMS/DNCHM<D50 2.40E+04 2.07E+04 1.26E+04 0.00E+00
1.92E+01 5.91E+00 2.22E+00 1.14E-01
-{UG/DNH3) 3.48E404 B8.64E403 1.73E+04 5.96E+03
(MUMBER/DHH3) 9.43E+09 7.98E+10 3.02E+12 7.68E+15

COMPONENT
NO. HAME REMARKS

ON THE EFFLUENT CHARACTERISTICS-=--------

1  PROBE+10 CYC  PROBE WT

IS 373 M6 & 10 UM CYCLONE IS 70.3 MG.

PAGE 12
DATE 06/21/83

e ¢ © 0 O O O O ©o &6 o ¢




'

d | mﬂ, M P

', f .
h ~ o ;

" 3] -
! =1
o U
= Y
g w
v g7%

J = <O M
<L
P , >
i
w i o , O

e Fa

P e m@ﬁs Wﬂgﬂ w

. o L= - 2 =
o [

o u.\.\_\ . TER - < zZ o
L LI 2o O_&5 =
< £ = = —
% v . - L

, € =
3 B
= =
Y]
(4] (¥ ]

oy
m W
(%] v
W e
=

Emission Measuremant Branch

Office of Air and Waste Management
Research Triangle Park, North Carnlin

Office of Air Quality Planning and Sland
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SOURCE TESTING
AT A
LEAD ACID BATTERY MANUFACTURING COMPANY

" TESB Canada Limited
Mississauga, Ontario

Test Conducted By
Monsanto Research Corporation
Dayton, Ohio

August 16-20, 1976

Report ‘Prepared by
Robert Martin
Environmental Protection Specialist
U.S. Environmental Protection Agency
Research Triangle Park, N. C.
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DPC
(microns)

32
.32
.38
.23
.57
.98
.50
.31
.20
.20

DPC

.32
32

.32
-

AN R VS RN RV R I IS
OO~ O My

Mis

ESB Canada Lid.
sissauga, Ontario

A: putlet For- foaad Oxide

| product recors 75

Wt. of Material (mg) We. 2 Cum. Wt
4.0l 54.30 100.00
0.1 1,34 45.70
0.3 b .03 b 36
0.1 1.34 40.33
0.5 6.72 38.99
0.7 g, 41 32.27
c.G 12.10 22.88
0.5 6.72 10.76
0.1 1.34 4.04
0.2 2.70 2.70

Wt. of Material {(mg) We. % Cum. Wt

. 3.74 78.90 100.00
' 0 0 21.10
0.2 .22 21.10
0.1 2.11 16.88
0.2 b 22 14,77
0.2 b o2z22 10.55
0.1 2.11 6.33
0.1 2.11 4,22
0 0 2.11
0.1 2.11 2.11

Yt. of Material {(mg) it. % Cum. Wt
1.84 bg.,1g 100.00
0 0 50.31
0.1 2.87 50.51
0.4 10.70 43,14
0.4 10.70 37,44
0.4 10.70 26.74
0 0 15. 04
0.5 13.37 16,04
c.1 2.67 2.57
0 O 8]
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Andersen Particle Size Data
ESB Canada Ltd.
Mississauga, Ontario

it -

) :'\’Jj, ]f, - 2ude [ e
D DE W'TV,'I @( ) rocg S5 o drz,,'_'?ﬂlor\ L Trpn
1L . oy SR uil—l':'h;‘-_:'l' -
3 ' | t A D \ll-/.y-, gt \:
w (_Iﬂ[ju AR YA ;\\'r,f!::?..fn--;,f ,C.-,a.-).\ou,,_.
lﬂ DPC . Y
Stage (microns) Wt. of Material (mg) Wt. % Cum. Wt. %
nozzle >U,26 2.34 85.L0 100.00
ia 0 b, 26 0.1 3.65 14.50
1 2.67 0.1 3.65 10.95
2 1.75 0 0 7.30
jﬁ 3 1.25 0.1 3.65 7.30
i 4 0.78 0 0 3.65
5 0.40 0 Q 3.65
. 6 0.24 0 0 3.65
] 7 0.16 0 0 3.65
¥ <0.16 0.1 3.65 3.65
Jg Run 2D
DPC
]% Stage (microns) WE. of Material (mg) Wt. % Cum. Wt. %
"~ nozzle >4.20 2.54 86.40 100.00
0 .20 0 0 13.60
3@ 1 2.62 0.1 3.40 13.60
2 1.74 0] 0 10.20
, 3 1.23 0 0 10.20
jg b 0.77 0.2 6.380 10.20
- 5 0.39 0.1 3.40 3.40
5 .24 0 0 0
]g 7 0.16 0 0 0
' B <Q0.16 0 0] G
Eﬂ nun 3D
DPC
. Stage {microns) Wt. of Material (mg) Wet. & Cum. Wt. 3
:]E nczzle >4, 33 2.14 78.10 100.00
; 0 L. 33 0.2 7.30 21.90
1 2.73 0 0 14.60
T3 2 1.80 0 0 14,60
i! 3 1.26 0 Q 14,60
) - 0.79 0.3 10.55 14,50
J 5 0. k41 0 0 3.65
= 6 0.25 0 0 3.565
i 7 0.17 0.1 3.65 3.85
:HE F <0.17 Q 0 0
!l. . .
T
o
’




4 NOVEMBER 1976

. - 21
| P /Lnlf"_ s Lo
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: CASCACE 'IMPACTOR PARTICLE SIZE DISTRIBUTION FOR RUN 1C
‘ INPLUT VARIABLE UNITS INPUT DATA

SAMPLING TIME MIN 30,0

PRESSURE GROP IN HG 1.66

STATIC PRESSURE IN 120 -4,15

PARTICLE DENSITY G/CC 9,53

BAROMETRIC PRESSURE IN HG 29,99

GAS MOL WT 28.8

GAS TEMPERATURE DEG F 156,0

GAS VISCOSITY POISE 0.0001s

GAS DENSITY G/CC 0.00100
1 3TATE WwT OF MATERIAL opPC MG/ACF WwT PCMT CUM WT PCNT
4 cycLong 20,600 9,84 47,99 100,00
- 1 3,787 1.25 1.81 8,82 52,05
- 2 5,383 0,72 2.57 12.53 43,23
§ 3 5,137 0,47 2.45 11.96 30,70
' 4 4,048 0.22 1.93 9, 42 18,74
" 5 3,802 0,12 1.82 8.85 9,32
] FILTER 0,200 0,10 0.47 0,47
.

T-4

3
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35 4 NOVEMBER 1976
l' CASCADE IMPACTOR PARTICLE SIZE DISTRIBUTION FOR RUN 1C
JE INPUT VARIABLE UNTITS INPUT DATA
. SAMPLING TIME MIN 30.0
gg PRESSURE DROP CH HG 4.27
' STATIC PRESSURE CM H20 ~10.54
‘ PARTICLE DENSITY G/CC 9,53
35 BAROMETRIC PRESSURE CM HG. T6.17
i GAS MQL WT 28,8
GAS TEMPERATURE DEG € 68,9
" GAS VISCOSITY POISE d.00018
EE GAS OENSITY G/CC 0,00100
jg STAGE WT OF MATERIAL a)=To MG/ACM WY PCNT CuM WT PCNT.
~ CYCLONE 20,600 0,28 47.95 100,00
:EE 1 3,787 1,25 0,05 8.82 52,05
EE 2 5,333 0,72 0,07 12.53 43,23
' 3 5,137 0,47 0,07 11,96 30,70
]E 4 : 4,048 0,22 0,0% 9,42 18,74
5 3,802 4,12 .05 8,89 9,32
:EE FILTER 0,200 0.00 .47 0,47

&2

27
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CYCLONE

1

2

FILTER

CASCAGE IMPACTOR PARTICLE sSIZE DISYRIBUTION

INPUY VARIABLE

P A il T

SAMPLING TIME
PRESSURE 0RQP
STATIC PRESSURE
PARTICLE DENSITY
BAROMETRIC PRESSURE
GAS MOL WT

GAS TEMPERATURE

GAS VISCOSITY

GAS OEMSITY

WT OF MaTERIAL

e o N o oo

UNITS
MIN
IN G
IN H20
GsCC
IN HG
DEG F
POISE
G/CC
MG/ ACF
10,80
2.92
2.4%8
1,74
1,24
2.59
0,00
T-6
28

ra
A
'-‘
Nt
-.‘J
0

FOR RUN

INPUT DaTa

26.0
1.88
"qulD
9.5
29,99
28.8
188.0
0.0001s8
G.006100

WT BC

NT

Cum

3

wT

PCONT
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STAGE

LR

CYCLONE

1

5

FILTER

4 NOVEMBER 1976

CASCADE IMPACTOR PARTICLE SIZE DISTRIBUTION FOR RUM 2C

INPUT VARIABLE

L e ew T e WS A e o e

SAMPLING TIME
PRESSURE OQROP
STATIC PRESSURE
PARTICLE DENSITY
BAROMETRIC PRESSURE
GAS MQL WT

GAS TEMPERATURE

GAS vISCOSITY

GAS DENSITY

WT OF MATERIAL

O e o e S e e

15.400
4,172
3.533

2,487
1.762
3.693

0.000

DPC

UNITS
MI
CM HG
CM H20
G/CC
M HG
DEG C
POISE
Gs/CC
MG/ACM
0.31
0,08
0,07
0,05
0,03
0,07
0.00
T-7

29

INPUT DATA

P I

2040
4,27
~10.41
9.53
76.17
28.8
86.7
0.,000184
0.,00109

CumM

- -

WT PCNT

WT PCNT
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4 NOVEMBER 1976

_CASCADE IMPACTOR PARTICLE SIZE DISTRIBUTIOM FOR RuN 3C

INPUT VARIABLE UMITS INPUT OATA
SAMPLING TIME MIN 30.0
PRESSURE DROP IN HG 1.68
STATIC PRESSURE IN H20 -3.70
PARTICLE QENSITY G/CC . 9,53
BAROMETRIC PRESSURE IN HG 29,99
GAS MOL WT 28.8
GAS TEMPERATURE DEG F 1600
GAS VISCOSITY POISE 0.00018
GAS DEMSITY G/CC 0.00100
STATE WT OF MATERIAL opC MG/ACF WT PCNT CUM WT PCNT
Eg CYCLONE 23,500 11,20 55,23 195,00
1 7.775 1,25 3,71 18,27 44,77
2 2.106 0.72 1,00 4,95 26,49
3 3,104 0,47 1,48 7.30 21.54
t 3,342 " 0,22 1.59 7.85 14,25
5 2.720 0,12 1,30 639 6.39
FILTER 6.000 0.00 0.00 0.00
T-8

3N




4 NOVEMBER 1975

CASCALE IMPACTCR PARTICLE SIZE DISTRIBUTIOM FOR RUN 3C

E! INPUT VARIARLE UNITS INPUT JATA
SAMPLING TIME MIN | 36.0
PRESSURE DROP CM HG 4,27
o STATIC PRESSURE CM H20 ~9.40
's PARTICLE DENSITY G/CC 9.5%
i BAROMETRIC PRESSURE CM HG 76.17
GAS MOL WT ) 28.68
E GAS TEMPERATURE DEG C 71.1
‘ GAS VISCOSITY POISE 0,00018
GAS CENSITY G/CC 0,00100
a STAGE WT OF MATERIAL DpC MG/ACHM Wl PCNT CUM WT PCHT
E CYCLGONE 23,500 6,32 55,23 196,00
1 7.775 1,25 0,10 18.27 44,77
E 2 2,106 0.72 0,03 4,95 26,49
3 3,104 0,47 0,04 7,30 21,54
4 3,342 0,22 0.05 7.65 14,25
E 5 2,720 v,12 0,04 6.39 6,39
o FILTER 6.000 0,00 0.00 8.00
I3 |
1dl
e
i T-9
E] 31
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50U rce. | _Dad'a._.

Source- 7)7 e ¢ Biteh Trnner (7‘76"{_7 Pl )

—Source. Fuel Tfpe .

Source be.sc.r.Pnoﬂ (Size. ,?aﬂ'-gj ,Eet.) t
See AHachmenT

I@.r-f:cfe_ OiZe. _))a.'f_a_,
Cumoldtive. mass )’L less than UMc.ouTh'o“C.(J CD!T’FE”CG/

wdieated s1ze

] e, aeredyNamie - 30
25 34
S e
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Reference 34 -




BATCH TINNER

Pre-formed tubes are fed into the batch tinner, a maximum of
six at a time. These tubes pass through a flux bath to remove
oxides from the tubing before the lead-tin coating is applied in
the tinner. The batch tinner has an ex?aust system which col-
lects any vapors produced in the tinner. Under operating con-
ditions utilizing the scrubber, it is reported that the gases'are
exhausted at 70 acfm. During this test series, all vapors were

exhausted through the bypass system.
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REPORT o ‘
by |
" YORK RESEARCH CORPORATION : )
o on ; .
N ,'_, EMISSIONS FROM THE |
e l 0.7 FLORENCE MINING COMPANY -
"7 COAL PROCESSING PLANT
| at |
© SEWARD, PENNSYLVANIA )
. : “x
. Richard W. Kling e
Project Engineer :
February 18, 1972 ': " - .+ REPORT NO. Y-7730~G

.;' . YORK RESEARCH CORPORATION_ YCITY  STAMFORD, CONNECTICUT
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COMMERCIAL TESTING & ENGINERGRING CO,

v COULTER COUNTER® B PARTICLE SIZE ANALYSIS 2z hco. bLINOIS Sosol- .
: : : ' : 312/726.8434 .
Source YORK RESEARCH CORPORATION Opérator LSB Date 2-16-72
_ material and sample no. electrolvte & dispersant aperture
® Y-7730-G (out) Isoton Aerosol OT| 400 n
= ' Ultrasonic| 280 p
A - . bath 100 n
o ' ‘ 30 n
100 '
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YORK RESEARCH CORPORATION

on

EMISSIONS FROM THE

ISIAND CREEK COAL COMPANY
COAL PROCESSING PLANT

at

VANSANT, VIRGINIA 24656

By

Richard W. Kling
Project Engineer .

February 14, 1872
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"REPORT NO. Y-7730-H PAGE 4 OF 64 PAGES

TABLE I

' SUMMARY OF RESULTS - TEST #1

Inlet . Outlet

" Date: .. 1/25/72 | 1/25/72
. Stack Flow Rate - SCEM - 156,000 162,000
- % Water Vapor - Vol. % ‘ -~ 15.0 : 13.3 '
% C02 - Vol. % Dry ... . .. Ly 1.1
e % 0, - Vol. % Dry o S 17.4 , 17.4
N . % Nz - VOlo % Dry oL ’ ) ‘8105‘ . 81-5
' 80, Emission - ppm B ,37.1 ‘ _6.71
;'3, NO- Emission - ppm e ) 5; 
#1 . - S S e _ 73.9
S #2 - _ ‘ 69.6
. #3 e L. - - 53.9
.'.-_ Hydrocarbons - ppm
#3 _ oL - ... 62.78
Particulate Emission - Filter,
Cyclone and Probe i
- Gr./CF @ Stack Conditions ' 1.2719 0.0177
Gr ./SCFD 1 .8360 0.0236
. Lb./hr. .+ 2450, . 32.8 '
R Particulate Emission - Total .
.. Gr./CF @ Stack Conditions . 1.2763 . = .0229
o Gr./SCFD N -+ .- 1.8423 0.0305

Lb/me. - o lr 2ue0. 42.3

YORK RESEARCH CORPORATION (£E) sramroro, conneericur
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' REPORT NO.  Y-7730-H PAGE 5 OF 64 PAGES ,

'TABLE II

SUMMARY OF RESULTS - TEST #2

_ Inlet - Qutlet
Date: . Y 1/26/72 1/26/72
Stack Flow Rate - SCFM - 157,000 157,000
% Water Vapor - Vol. % o 8.4 13.4
% COp - Vol. % Dry 1.6 1.6
. % 05 -vVvol.%Dry . .. 17.3 . 17.7
%Nz - Vol. % Dry T8l - 80.7
S0, Emission - ppm 41,0 - 2.68
" NOp Emission - ppm , A :
° #l © - . ’ .- ].7-2
#2 o L 71.7
. #3 S - .88.3
: Hydrocarbons - ppm '
o #1 . - A 53.64
#2 - - 65.40
#3 | - 44,14
Particulate Emission - Filter,
Cyclone and Probe . .
Gr./CF @ Stack Conditions .5518 0.0088
Gr ./SCFD ‘ .7356 0.0118
Lb./hr. . 990, ] 15.9
Particulate Emission - Total . |
Gr/CF @ Stack Conditions .5627 ‘0.0L17
- Gr/SCFD - .. 7 .75%02 . 0.0157

CLbu/r . 0o -.l-o1010. 2L

SN

STAMFORD, ‘CONNECTICUT

" YORK. RESEARCH CORPORATION
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PAGES

* " REPORT-NO.

‘i“Date- '

‘_ " % Water Vapor - Vol. /
d :'..\ % C02

% N2 - Vol. % Dry L :_,' : .:.H':""'-"‘

Y-7730-H

' TABLE III

"”"‘{ SUMMARY OF RESULTS - TEST 43"

PR

* Stack Flow Rate - SCFM

- Vol. % Dry "1?21

,.% 02 - Vol. % Dry . 4":‘_{!'.\.'{-'-. '

R T
\

"hﬁf: S02 Emissions - DPmA-:';ﬁiLf

.+ NO> Emissions - ppm NJ':'.

#1
C#2
CH3

:” Hydrocarbons - ppm © 7.7

CHL
#2
#3

_ Inlet
‘”Uw;lﬁrﬂz,

1,170, UOD
9.6
. - L.6
80,6

{33ff;uu.5:51.”

Partlculate Emlsslon - Fllter,ffng 

1"8 clone and Probe

17: Gr/SCED
.- Lb./hr

Gr/CF @ Stack Condltlons

;Partlculate Emission - Total - ', )

Zngr/tF @ Stack Condltlons
"Gr/SCFD .

v:Lb /Hr‘

U1.6255
T2 lew
i Loal. 3150,

‘:7;”.-,‘}'2 ‘.‘2'. 1684 E " ‘_. E
i3le0n T

" Qutlet

127772

157,000

L L2.7

L.5
L7.7

- 80.8

- 25.7

oo w3l

72.5

71.8

L L175.5
- 160.5

~0.0120
0.0159
21.u

~0.0157

"0.0208

28.0

YORK RESEARCH C_ORPQRATIQN fvomcg’ - STAMFORD, CONNECTICUT
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+ PARTICLE SIZE ANALYSIS

The following two graphs show the particle size distribution
5 of the inlet and the outlet samples on the first test.

IS foThis report was submitted to York Research by Commercial

ffﬁﬁjngesting and Engineering Company of Chicago, Illinois.
:TEAll analyses were'done on the Coﬁlter Counter. Each sample
- was dispersed with Aerosol OT, and further dispersed using
I’an ultrasonic bath. ' Isoton was the electrolyte used.
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COMMERCIAL TESTING & ENGINEERING CO.

& COULTER COUNTER® : _ ' _' - . PARTICLE SIZE ANALYS!IS : S A, oIS 2oe *
ot f ) o ' . . _ . . : : 312/726-8434 ]
Source YORK RESEARCH CORPORATION : Operator_____LSB Date 2-16-72 -~
_ material and sample no. electrolyte & dispersant_ aperture I
O] . ¥Y-7730-H (in) Isoton Aerosol OT | 100 n L
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Source YORK RESEARCH CORPORATION ____ Operator LSB Date. 2-18-72 °
material and sample no. electrolyte & dispersant aperture ' '
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WEIGHT % GREATER THAN STATED SIZE
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Figure 2 - Particle Diameter Versus Weight Percent Less/Greater Than Stated
Size for Brink Tests (Baghouse Inlet)

¢ '-l'“"ll '




WEIGHT % GREATER THAN STATED SIZE
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Figure 7 - Particle Diameter Versus Weight Percent Less/Creater Than Stated Size
for Andersen Tests (Scrubber Outlet Runs)
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TABLE 20

SUMMARY OF ANDERSEN SAMPLING PARAMETERS

] Start Duration Stack Gas Composition{%) ) Molecular Wt.
Run Date Time {min) Sampling Location C0, 0, co Ny H,0 Dry Wet
1 4-8-75 13:26 45 Scrubber outlet 9.3 11.7 0.0 79.0 20.1 29.95 27.55
2 4-8-75 15:06 40 Scrubber outlet 9.5 11.4 0.0 79.0 18.5 29,95 27.713
4 4-9~175 16:10 35 Scrubber outlet 9.7 . 10.4 0.0 79.9 18.4 29.97 27.77
5 4-9-175 17:33 35 Scrubber outlet 9.7 10.4 0.0 79.9 18.4 29.97 27.717
6 4-9-75 18:36 35 Scrubber outlet 9.7 10.4 0.0 79.9 21.2 29.97 27.43
7 4-9-75 19:53 a5 Scrubber outlet 9.7 10.4 0.0 79.9 - 21.1 29.97 27.44
Stack Barometric Static Sample | Sample Sample Nozzle
Temperature Pressure Pressure Volume Rate Volume Diameter Grain Loadingg_T
o Run (°F)al (in. Hg)a/ (in. Hy0)8/ (c£)a/ (acfm) (dscf)af (in.)8/ gr/scfds mg/m3a.
W .
1 150 24,32 0.¢ 25.90 0.791 20.08 0.25 0.016 36.57
2 148 24.32 0.0 23.10 0.758 17.51 0.25 0.018 41.14
4 148 24.37 0.0 19.83 0.722 14.64 0.25 0.030 68.57
5 154 24.32 0.0 20,50 0.762 15.27 0.25 0.026 59.43
6 156 24.32 0.0 20,10 0,777 15,00 0.25 0.030 68.57
7 154 24.37 0.0 20.50 0.794 15.42 0.25 0,026 59.43
a/ °F = degrees Fahrenheit
in. Hg = inches of mercury
in. Hy0 = inches of water
cf = cublc feet (meter conditicn)
dscf = dry standard cubic feet
in. = inches

gr/scf = grains per standard cubic foot
mg/m3 = milligrams per cubic meter,

N
Wt




TABLE 21
ANCE#SEN ANALYSIS SUMMARY (RUN NUMBER 1-8) . : !
. : sy

LENSITY= l1.000 SAMFL ING FILTE~ wT= «30951 GM
DajE 04087 - IM2 EFF,.C= PREY] RaTE = ,79063 CFM TUTut  «T= «0213- GM
=eITACUT FILTER- “~=WITH FILTcH==
SAMPLE Phn TARE Pan TAre . SaAMe. CuM, LUk, TJET 5--"TlC-_ hﬁ
STAGL, PLATE For PLATE FOr uF WETbHT WEIGHY WEIGHT WEIGHT aE JuHT vEL, Llza,
FLATE + PAN SAMPLE + PAN TARE PLATE 1GM) PERCENT PERCENT PERCENT PEACE T tCrss) ICR)
( ;
£0 49935 0.000060 «49935 0.000G0G b F9 45 0ud0000 0.00 0.00 R.00 0.00
0/1 « 70688 0.00000 «T0660 0.,00000 + 70660 00024 2e36 2.36 t.31 1.31 60,38 10,92 F
LN 172 68799 0.00000 « 68799 3.00000 b0 799 0.00000 b.00 2,38 .00 1.31 113.52 6,81
< es3 T0244 0.00000 «70213 0.00000 «70213 «0001] 2462 4,98 1.45 Celts 189,40 LYV . .
Ars «58303 0.00000 «68303 0.00000 + 54303 G.00000 Q.00 4,956 0,00 Cals 3l3.09 3.ls
/5 « 70568 0.00000 « 70517 G.00000 70517 +00051 4231 9.29 2.39 S5 556461 2401 : .
576 58721 0.00000 68614 0.00000 + 64614 +00107 .04 18,33 S.01 lo.1e 1346.86 l.00
.Y «TO1BT 0.00000 69655 0.00000 «B9H5S 00442 40.7] 59,04 22.58 32,7« 2454 4,66 W51
T/8 «68987 0.00000 68502 0,00000 « 68502 « 00485 40.96 100,00 éa2.r2 55,46 49149,3] on]
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STAGE/
PLATE

/0
0/1
1s2
273
e
4/5
5/6
6/7
178

DATE

SAMPLE
PLATE
+ PAN

53297
aT0814
«69299
«69572
069327
«7T1189
5888
« 721239
69411

040875

PAN
Flun
SAMPLE

0.00000
0.00000
0.00000
0.00000
D.00000
0.00000
0.00000
0.00000
0.00000

VENSITY=
IMPEFF+C=

TARE
PLATE
+ PAN

«53297
«T0787
«69299
«69572
69327
+71145
+68688
«T1566
68826

1.000
s lal

PAN
Fur
TARE

0,00000
0.00000
0.00000
0.,00000
0.00000
0.00000
0.00000
0.00000
0.00000

TABLE 22

ANUERSEN ANALYSIS SUMMARY (RUN NUMBER 2-5)

SAMPLING
RATE =

TArC
aoF
PLATE

+23237
+T0787
«69299
o972
69327
«T1145
+68688
+T1566
«68b26

W 15T6T CFM

SAMPLE
wE [GHT
(GM)

0,00000
«00027
0.00000
0,000400
0.,00000
« 00044
+00194
+00573
+ 00585

FILTER dT=
wi=

ToTaAL

=eITHOUT FILTER-

wEIGHT
PERCENT

0.00
1.90
0.00
0.00
.00
3,09
13.63
40.27
“l.11

cuM,
WEIGHT

PERCENT

0,00
1.90
1.90
1.90
1.90
. 4,99
18,62
58,89
100,00

«00638 GmM
«02061 GM

== ]Tr FILVEW==

wEIGHT
PERCENT

0.00
1.31
0.00
0.00
0,00
2.13
9.41
27.80
28,386

L,

SEILNT
PERCENT

0.u0
1.31
131
l.31
1.31
J.4h
12.86
40,66
AW.04

TJET
vEL.

(CHsS)

S8.34
108.79
300.04
533,41

1290.71
2352.3)

ATOAL65

ParTIC.
vlav,
(MICR)

tl.1s
6496
4,72
3.21
2.006
1,02
+63
42
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STAGE/
PLATE

/0
0r1
172
2/1
37
A5
576
&/7
T/8

SAMPLE
PLATE
+ PAN

«61517
«34601
«d3433
81663
+51115
«80362
«80806
»83588
«83751

0409795

PAN
FU-
SAMPLE

0.00000
0.00000
0.00000
0,00000
0.00000
0.00000
0.00000
0.00000
0.00000

uENSITY=
IMFJEFF.C=

TARE
PLATE
+ PAN

61517
04521
83405
.8lo17
«.a1052
50201
280239
+B82732
.83210

1.000
sl

PAL:
Fu~
TARE

0.00000
0.00000
0.00000
0.00000
0.00000
0.,00000
0.,00000
0.00000
0.00000

TABLE 23

ANt ESEN ANALYSIS SuUMMARY (RUN NUMBER 4-5)

S4MFL ING
haATE =

TArZ
UF
PLATE

«61017
«84521
+83405
H1617
R E-T
~H0201
+80239
82732
«83210

72192 LFM

LY L LT 3
wE IGHT
{GM)

0.,00000
+G00u0
+00028
+00ued
«00063
00161
«00567
«00856
+00543

FILTEK »T=
TuTalL «T=

=l THGUT FILTER-

+004R4 GH
+02828 6mM

--WITk FILT:H==

CUM, VUM
wE IGHT WEIGHT Wk IGHT acltnl
PERCENT PERCENT PERCENT  PERCEMT

0,00 0.00 4.00 Galtl
J.41 J.al 2.83 Z2eit3
1.19 4,61 .99 dedr
1,96 657 l.613 S.4b
2.69 9.26 2a23 T.67
6.87 16.13 2469 13.37
24,19 40,32 20.03 33.42
36.52 76,83 30.27 63,60
23.17 100,00 19.20 4e,89
——— - ——

e T
wEL W
{CMsS)

55.55
103.60
172.c5
2~5.73
‘:‘(’1-‘!6

1229.13
22640409
4480.18

rFanTIC,
Llnma
(allr)

1l.84
Tulé
LI-T
3.29
2.11
1.05

-1
ohé
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DATE

STAGE/
PLATE

/0
0/1
1s2
2s3
3/4
4/%
576
6/17
1/8

SAMFLE
PLATE
+ PAN

«61902
«83151
+82199
«83351
«80T00
84024
84146
+04805
«B839&2

040975

PAN
Fo-
SAMPLE

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.90000
0,00000
0,00000

JVENSITY=
IMPLEFF.C=

TARE
FLATE
+ PAN

+61902
«H3143
62191
+83316
+B80652
+83895
«8164)
284045
+83396

1.000
o120

FAN
Fdn
TARE

0,00000
6.,00000
0.00000
0.00000
0.00000
G.00000
0.00000
0.00000
0,00000

e S- ey p———- . s

YT emasiare
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TABLE 24

ANGERSEN ANALYSIS SUMMARY (RUN NUMBER 5-5)

SAMPL ING FILTER wT= «00S13 uM
RATe 3 76257 CFM TUTAL WT= « 02570 Gm

~a1TAOUT FILTER-

TARE SAMPLE CUM,

OF wE IGHT WEIGHT WEIGHT
PLATE {5M) PERCENT FERCENT
61902 U. 00000 0.00 0.00
+83143 «0000s 39 .39
+82191 00008 « 39 . T8
«B83318 « 00033 leb0 2438
808652 « 00048 2433 4,72
+83895 .00129 6.27 10.99

83641 +00505 24,55 35.54
+B4045 «00760 36.95 T2.48
«813396 «00566 27,52 100.00

~=nITH FILTER==

WE IGHT
PERCENT

0.00
«31
«31

l.20

1.87

S5.02

19.65
29.57
22.02

Cumy,
sElonT
PERCENT

o.nn
31
¥
1,71
.17
D-"—’
244
Se.u2
d0.04

JET
vEL.
T (CMAS)

28,12
169,49
l2e~6
30lews
536.86

1299,06
2367.54
4T35.08

PaMTIC,.
DLAt,
{MICR)

11.12
6,94
4470
3.20
2,08
1.02

62
42
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TABLE 25

ANJELSEN ANALYSIS SUMMARY (RUN NUMBER 6-5)

GENSITY=  1.000 SaMi-L ING FulLTerm al= PETHE B L ERtL ]
DLlE 00975 1w EFF.C= slevu RuTE = JTT66T (FM TATeL  aT= sligcWah oM

= ITHLUT FILTEA= ==w]TH FILT ==

SAMPL & Paw TAki PAN Tare L huMe e Cum, tura ue T ~.=TIC,
STAGE/ PLATL Fiin PLaTE Fu- oF ' wEIGHT wEIGHT WEIGHT wk [GHT ap Al R R
PLATE v PAN SAMPLE + PAN Tu=t PLATE " oM PEHCENT PERCENT PERCENT  +~EFCri.T (CM/s5)  (aICk)
/0 «62100 0.00000 «b2100 0.,00000 22100 0,00000 0,00 0,00 0,00 0,0u
01 82863 0.00000 +B2818 0,00000 62818 »0004T 2.23 2.23 ls60 l.ou 59,30 11.02
172 «82428 0.00000 +82383 0,00000 42383 +00045 2013 4,36 1.53 3.1z 111.52 6,88
273 «84281 0.00000 t8425] 0.00000 +B425] «00030 led2 5.7% 1.02 hole leba (8 4466
374 $82711 0.50000 «B82656 0,00000 «82656 +00055 261 8,40 1.87 sa.ul 307.57 3.7
475 «83132 G.00000 «83039 0.00000 «83039 »00093 LIL )] 12.81 3.18 F.1b Seb.78 2403
5/6 +82425 0.00000 +82077 0.00000 «B2077 »00348 16.51 29.32 11.481 {1 1323.08 1.01
677 «87961 0.00000 «BT275 0.00000 .872715 00686 32.54 61.86 23.29 4,20 2ella232 62
776 «87225 0.00000 Bh4Z2] 0. 0Fa00 «Bn42] « 00804 38.14 100,00 2T.29 71.55 w.2dend o2
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DENSITY= 1.000

DATE 0«0975 IMP.EFF.C= w140

SAMPLE Pan Take PAN

STAGE/ PLATE FOr PLATE FOr

PLATE + PaN SAMPLE + PAN TARE
/0 + 6699y 0.,00000 = ,66998 0,00000
0r1 +B86555 0.00000 86489 0,00000
172 «85830 0.00000 +858l6 0,00000
2/3 «87362 0.40000 «87329 0.00000
374 86899 0.00000 +86859 0.00000
/5 +87T43 0.00000 +87585 0.00000
5/6 +82517 0.00000 «82006 0.00000
6/7 284425 0.00000 .83802 G.00000
/8 «84519 0.00000 «83950 3.00000

TABLE 26

AMDERSEMN ANALYSIS SUMMARY (BUN NUMBER 7-5)

SAMPLING FILTER 4T= +00547 GM
RATE = ,7944] CF™ TeTAL  wWT= 02599 GM

=aITHLUT FILTER= ~=wlTH FILTcH==

TARE SAMF Lt CUM,

OF wEJuHT WEIGHY WE IGH WEIGKHT
PLATE {oM) PERCENT PERCENT  PERCENT
65998 0,00000 0.00 0,00 \ 0.00
86489 «00066 .28 3,28 \ 2.58
«85818 .00012 .60 3.88 s |
«87329 «00033 l.b4 5.52 . 2%
86859 . 00040 1.99 1.5¢ .56
.87585 .00158 7.85 15,36 6317

82006 «00511 29.40 40.70 19.97
83802 00623 30,96 Tl.72 28,30
+83950 « 30569 28,28 100.00 22.24

LI

iélGnr
PERCENT

0.,0u
€edd
3. 05
4434
S.%u
12.08
32.04
56439
18.62

JET
vEL .

T (ChsS)

6l.17
114,07
150.31
3lé.39
559,27

1353.30
2466439
4932.78

PukTIC,.
11TAA,
(mICR)

10.90
b.80
4,61
3.13
2,01
1.00

.3
bl

L3

1.:?‘
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TABLE I1-12

PARTICULATE MASS COLLECTED IN THE BRINK PARTICLE SIZING TRAIN

(Royster Chemical)

Run &4 ' Run 5 _

Stage Grams gr(scfi/ Grams gr/sc a/
Cyclone 0.04117 1.241 0.04427 1,335

1 0.00583 0.176 0.00491 0.148

2 0.00727 0.219 0.00982 0.296

3 0.00457 0.138 0.00612 0.185

4 0.00331 0.100 0.00144 0.043

5 0.00092 0.028 0.00111 0.033
Filter 0.00016 0.005 0.00004 0.001
~ Total 0.06323 1.907 0.06771 2.041
a/ grf/scf = grains per standard cubic foot.

‘TABLE 1I-13
CUMULATIVE WEIGHT PERCENTEI VERSUS PARTICLE SIZE FOR THE
BRINK SAMPLING TRAIN
(Royster Chemical)
Run & Runn 5

Stage Cum. Wtz,2/ DE%/ Cum, We%3/ Dp
Cyclone 65.11 7 65,38 7

1 74,33 2,93 72,63 2,93

2 85.83 1.73 87.14 1.73

3 93.06 1.18 96.17 1,18

4 98.29 0.63 98,30 0.63

5 b/ ' 99.75 0.40 99.94 0.40
Filter™ 100.00 0.30 100.00 0.30

a/ Dp = Effective cutoff diameter (microns) based on unit density particles,
Cum. wt% = Cumulative weight percent includes particulate collected on

the back-up filter, all stages, and the cyclone,

b/ Dp for the filter was assumed to be 0,3 um (over 99% of particulate

2 0.3 pm are collected on the filter according to manufacturer data),

I1-17 .
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FIGURE II-1 ~ Particle Dismeter Versus Weight Percent Less/Greater
Than Stated Size (Inlet) -
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STAGE/
PLATE

/0
0/1
172
ers3
374
475
576
YA
778

KUN NUMSER

DATE

SAMPLY
PLATE
+ PAN

« 48640
+£1887
« 9707
+600 .5
+3978¢&
«61652
«6967Y9
W 11924
69125

LS

n32575

PAN
F o

SAMPLF

0.00000
0.00000
0.,000600
U.,00000
0,00000
0.00000
0.00000
0,00600
0.00000

CENSITY=
TP EFF«L=

TArC
PLaTE
+ PAN

41640
61867
«59662
«60042
«SYT40
«61lnll
eb64645
«T1621
« 62125

t1.000
«lut

PAN-
Fi
Toare

0.00000
0.00000
0.,00000
0.00000
0.00000
0.00000C
0.00000
0.00000
0.00000

-TABLE II-16

ANDERSEN ANALYSYS SUMMARY

- SaMFILIN - FILYE= 4Y=  0.00000 M

DTt =  LJB7900 CFr TuTAL wWI= + 00243 GM

«sITHOUT FILTER= =—=wITH FILTER=--

TAGE ToEAMe € CuM,

© OF Wk IiRT WE JGHT WEIGHT WEIGHT
PLATE (M) PEHCENT PERCENT PEHCENT
40040 0.00000 0.00 C.00 0.00
«61867 « 00020 B.23 8,23 = 8.23
259662  L000cS 18452 26,75 18,52
«60042 «000S4 22.22 48.97 22.22
«99740 00040 18.91 67.90 18.93
«61611 200041 16.87 84,77 _ 16487
« 676485 «00034 13.99 96.77 13.99
o T1921 +00003 1.23 100.00 1.23
63125 0.00090 0.00 ,100'00 0.00

L LM,

WEIGHT
PERCENT

" 0.00
8.23
26.75

T 48,97

6T.90
a4 77
Qu,77
100,00
100.00

JET
VEL.

(CM/S)

6T+68
126.21
210.57
348.09
618,82
149740
2729.02
S45h403

ParTIC,.
D14V,
(M1Ck)

10.35
bbb
4,37
2.98
1.91
«95
«958
.39
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TABLE II-17

ANDERSEN ANALYS1S SUMMARY

HUN NUMBER T BENSITY= 1.000 SAMPLING FILTER wT= «00225 GM
DuTE ¢32575 1ML EFF.C= «140 waTk = 90400 CFMm TLUTAL wT= «00231 GM

=4ITHUWT FILTER- ==¥wITH FILTER--

SAMPLE PAN TARE PAN TARE " saMELe CUM, CUM, JET PARTIC.
STAGES PLATE For PLATE Fru OF WEIGHT  WEIGHT  WEIGHT WEIGHT  WEIGHT VEL. ITER
PLATE « PAN SAMPLE + PAN Thke, PLATE {uM) PERCENT PERCENT  PERCENT PERCENT  (CM/S)  (MICR)
/0 YT 0,00000 4hEBS 0.00000 46884  0,00000 0,00 0.00 0.00  0.00
0/1 +65152 0.00000 «65152 0.00000 «65152  0.00000 0.00 0,00 0.00 0.00 69,60 10.21
V2 65205 0.00000 65296 0.00000 W65295  0.00000 0.00 0.00 0.00 0,00 129,40 €.37
2/3 .6T685 0.00000 «67685 0.00000 «67685  0,00000  0.00 0.00 0.00 0.00 216456 4431
3/4 264572 0.60000 64569 0,00000 64569 +00003 50.00 50,00 . 1430 1.30 357,99 2.93
%/5 W66154 0,60000 66194 0,00000 .6hlvs  0,00000 0.00 50.00 0.00 1.30 636.43 1.88
576 65351 0.00000 65340 0,0U000 L6534 4 L00003 50,00 100,00 1.30 2460  1%39,99 .93
6s7 266355 0.00000 .66355 0.00000 «66355  0,00000 0.00 100,00 0.00 2,60 2006.61 .57

T/8 6708 0.00000 67085 0.00000 +6TUBS 0.00090 0.00 100.040 0.00 2460 S613.217 «35
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TABLE I1I-6

PARTICULATE MASS COLLECTED IN THE BRINK PARTICLE SIZING TRAIN

Cum. wt. % = Cumulative weight percent includes particulate collected
on the back-up filter, all stages, and the cyclone,

b/ DP for the filter was assumed to be 0.3 pm. (Over 997 of particulate
» 0.3 pm are collected on the filter according to manufacturer data.)

12

l. Run 1 Run 2 Run 3
Stage Grams g/scf Grams g/scf Grams g/scf
ll Cyclone 0.06835 1.340 0.05120 1.434 0.02811 0.966
1 0.03600 0.710 0.01029 0.288 0.00179 0.061
; 2 0.01100 0.216 - 0.01062 0.297 0.00509 0.175
ll 3 0.00452 0.089 0,00387 0.108 0.00242  0.083
! 4 - 0.00300 0.059 0.00166 0.046 - 0.00197 0.068
‘I. 5 0.00141 0.028 0.00050 0.014 0.00074 0.025
o Filter 0.00205 0.040 0.00040 0.011 0.00109 0.037
ll Total 0.12633 2.4772 0.07854 2,198 0.04121 1.415
TABLE TI-7
I. CUMULATIVE WEIGHT PERCENTE./ VERlSUS PARTICLE SIZE
‘ FOR THE BRINK SAMPLING TRAIN
_Run 1 Run 2 Run 3
l. Stage Cum. Wt %i/ Dy (pm)-":‘-/ Cum. WE %, Dp (um) Cum. Wt % Dp (um)
' Cyclone 54.10 7 65.19 7 68.21 7
1. . 82,60 3.55 78.29 3.35 72.56 3.19
l. 2 91.31 1.99 91.81 1.99 84,91 1.89
3 ) 94,89 1.37 96.74 1.37 90.78 1.29
4 97.26 0.72 98.85 0.72 95.56 0.69
5 98.38 0.47 99.4% 0.47 97.36 0.44-
Filter?/ 100.00 0.30 100.00 0.30 100.00 0.30
a/ Dy = Effective cutoff diameter (microns) based on unit density particles,
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TABLE II-11

ANDERSEN ANALYSIS SUMMARY

#UN NUmREH 1 TENSITY= 1,000 SAMPLING FILT-x WT= +00234 GM
DATE t318TS I#¢aEFF,C= «140 RATE = L.dn000 LFM TOTAL wWT= «00939 oM

=¢ITHIUT FILTER- —=wITH FILTER-=

SAMPLE Paw TARE PaN TARE SAMey ¢ cum, LUk, JET PARTIC,

STAGE/  PLATE - Fo: - PLaTE Fos GF WEIGHT  WEIGHT  WEIGHT WEIGHT  #EIGHT  .vEL, Clav,

PLATE + PaN SAMPLE + PAN Tatg PLATE 1M PERCENT PERCENT  PERCENT PERCENT (CHM/S)  (MICR)

70 .48875 V.00000 48851 2.00000 «48r51  ,00024 3,42 3.4z 2.56 255

0/1 «63354 0,00000 63326 0.00000 +63326 .00032 4,56 7.99 3.41 Se96 66422 . 10,47

172 62649 0.00000 «62606 0.00000 v62606 +00043 6.13 14.12 4,55 10,54 123.48 6,53

273 +63361 0.00000 +63350 0.00000 «63359 00011 1.57 15.6% 1.17 ir.71 206.02 4,42

N 34 +63497 0.00009 .63487 0.00000 ©  ,£3437 400010 . 1.43 17.12 I.06  12.78 340,56 3.01
(ot 4s5 «64396 0.00000 .64360 0.00000 +64360 200036 8,14 22.25 3.43 16,61 _ 605,45 1,93
5/6 +65172 - 0.00000 . 64974 0,00000 $64YT4 20019k 28.25 50,50 21.0% 37.70 T1465.04 .96

6/7 +68601 9.00000 +66360 0.00000 +65360 -00241 34,38 b4,8 25.67 63.37  2670.03 .58

178 +65580 £.00000 265474 0.00000 c05474 <0105 15412 100400  11.29 _ T«.55 _ 5340.06 .39
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TABLE II-12

ANDERSEN ANALYS1S SUMMARY

RUN NUvoEk R GENSITY=Z  1.000 SaMPL ING FILTF « WT= «0011% GM
LalE v31975 I“F JEFFeC= «140 wATE = 8n800 CF™M TOTAL ®T= 2 009+y GM

-i[THﬂUT FILTER~ ~=WITH FILTFF==

SAMPLY BAN TARE PAN TAkE SAMALE (UM, Lt JET- PorTIC,.

STAGE/ PLATE Fom - PLATE Fide oF WEToHT WEIGHT WEIGHT WEIGHT wE TUHT "VEL. N,

PLATE -+ PAN SAMPLF + PAN Tare PLATE (M) PERCENT PERCENT PERCENT PENCENT (CM/8) - (mICv)

/0 «45700 0.00u00 .45700 0.00000 «45700 0.00000 0.00 0.00 0.00 0.00

0s1 «nT120 0.00000 allle 0.00000 «6Tll2 <0000k « 95 35 o853 «33 66.83 . l0.42

X} 177 «65482 0.00000 65472 0.00000 265472 +00010 1.13 2414 1.04 1.88 124.63 5.50
Ll 273 +08488 2.00000 «6E4TS 0.00000 6847 «00013 1,55 3.6% 1.35 3.23 207.94 4.40
374 66921 Q.00000 2BHY]10 0.00000 «£610 00011 1.31 4,99 1.1% .37 343,73 3.00

475 « 64536 0.00000 bbbrd 0.00000 +64434 UGS 618 11.18 Sa42 9.79 511,08 1.92

576 «56456T8 0.00000 s64G1Y 0.00000 «b4419 00257 30.56 41.74 26.77 36.506 147R.66 « G5

LYa 66623 g.00000 «65T704 0.00000 +62704 «CO3LY 37.93 7967 31.23 69,79 2694.87 -1

T/3 2228 0.00000 «62057 0,006000 _eb200T «Q0171 20.33 100.00 17.81 87.60 538%9.73 39
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FIGURE II-6 . Particle Diameter Versus Weight % Less/Gréater Than
Stated Size - Scrubber Outlet
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STAGE/
PLATE

70
0/1
172
e/3
gL’
475
g/6
os7
176

kUN
urTE

NUMc kR A
J3ch

SAMPLY
PLATE
+ PAN

40958
«6T9T1]
«6TU35
+HR123
+65459
«66322
eH525%0
«65bHY
-3 - X4

75

Pap
Fl«
SAHUPLE

v.00000
0.00000
0.00000
0.00000
0.00000
0.80000
0.00000
0.00000
9.00000

LeNS1lys=
[“P.EFF.C=

TARSE
PLALTE
+« PAN

493V
«6T962
67035
«6nl21
65447
+6031H
64455
3712
«EHTHY

1.000
140

AN
Fir+
TamE

0.00000
0.00002
0.00000
0.00000
0.00000
0.00000
0.00000
0,00000
0.00000

TABLE I1I-8

ANDJESSEN ANALYS]IS SUMMARY

SAME TN

maff = -

TA-E

PLATE

«4~939
+HTYED
«&7033
H3121
05447
06631 “
64455
68712
« 65735

¢32400 CFM

-1 LX
*EILHT
(GME

«0001w
«000u6
0.00000
«00002
«00001
«0000%
«U0135
«00173
«00107

FILT~~ rT=
wT=

TaTAIL

~nITHWT FILYER=

'WEIGHT
PEHCENT

3.15
1.3%
.00
o5
«6A
S
30.41
3b.v6
24,10

UM,
WEIGHT
PERCENT

3.15

6,350

4400
4.93
S5.63
6,952
36.94

. T5.90

100.00

«00020 5M
« 00ADa UM

W [TH FILTU A==

LUM,
AEIGHT ot [GHT

"PERCENT PERCENT

"3.02 3.02
le2% 4,31
0.00 .31
43 4,74
55 5,39
Y 6.25
?9-“9 .34
31-f.h 72.6-’
23.00 95,69

JET
VEL.
tcMss)

41,43

v0.32
150.68R
249.19
642,42
1071.92
1792 .85
390%.0%

waTIC

0l

{»

—
- Py W =Py

Aty

ICR)

RN VRV o

=~




TABLE II-9

ANDERSEN ANALYSIS SUMMARY

QUN NU™=Ewr . LENSITYs 1.000 SAMPL INL FILTFL wT= «0002¢ GM
DatE 732475 I#P.EFF«C= o140, waTE =  Lbl%00 LFM TOTAL  %T= 00664 GM ) .
=vITHOUT FILTER- ==WITH FILTER=--
SAMPLE © PAN TARE ' “AN TARE ) RTE T cuM, . CAiMa JET PARTIC.
STAGE/ PLATE Foi PLATE Fuw oF . aEIGHT  &EIGHT  WEIGHT YEIGHT  WEIGHT "VEL o it
PLATE + PAN SAMPLE + PAN TARE PLATE- (oM} - PEKCENT PERCENT PERCENT | PERCENT (CM/S) (MICR)
n /0 47089 7 0.00000 «467089 0.00000 =~ .470BY 0.00000 0.00 0.00 °° T d.00 ° 0,00
A 0/1 61770 0.00300 «61734 0.00000 «61734% «00036 5.40 S.49 ° 5.42 5442 47.66 12.35
M 1/2 63295 0.00000 63247 0.00000 63247 00048 7,32 12,80 CT.23 12.6% 88.88 ©  7.71
273 62252 0,00000 .62192 0,00000 062192 00060 J.15 " 21.95 9.04 2l.64 148,29 5.23
ass .57386 0.00000 57349 0.00000 «5T340 00037 . 5.64 27.59 T 5,57 271.26 245.13 3.5%
475 . .59685z - 0,00000. +59564 0.00000 *59564 00088 13.41 41,01 13.25 40,51 435,78 2.29
5s6 65292 6.00000 65104 0.00000 65103 00 by " 2d.05 . 69.05 27.71 63,22 1054449 1.14
677 ab6451 0.00000 66301 6.00000 66301 00120 22.87 91.92 22.59 90.81 1321.80 o 70

7/8 .65092 0.00000 «6503% 0.00000 «6503% . .000%3 de08  100.00 ' 7.98  98.80  3843.60 .48
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AIR POLLUTION
EMISSION TEST

INTERNATIONAL MINERALS AND
CHEMICAL COMPANY
" SPRUCE PINE, N. C.

UNITED STATES ENVIRONMENTAL PROTECTION.AGENCY
Otfice of Air and Waste Management
Office of Air Quality Planning and Standards
Enmission Measurement Branch
Research Triangle Park, North Carolina




EMISSION STUDY

at a

FELDSPAR CRUSHING AND GRINDING FACILITY
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’

International Minerals and Chemicals Corporation
Spruce Pine, North Carolina
September 27-29, 1976

Prepared for the
Uu.s. Environmenﬁal Protection Agency
by
Clayton Environmental Consultants, Inc.

25711 Southfield Road
Southfield, Michigan 48075

Project NMM-1
Task 25

Contract No. 68-02-1408




t' . TABLE IV-1

PARTICLE SIZE DISTRIBUTION
NO. 2 MILL BAGHOUSE NORTH INLET

t
? International Minerals and Chemicals Corporation
3 Spruce Pine, North Carolina
September 27-29, 1976
Characteristic "Size Distribution
h Diag;ter Weight by Weight
Particles (gm) P Cumulative
(microns) ercent Percent
>45 11,400 34,2 100.0
30 - 45 4.175 12,5 65.8
20 - 30 3.345 10.0 53.3
10 - 20 7.834 23.5 43.3
8.0 - 10 0.147 0.4 19.8
6.3-8.0 0.405 1.2 19.4
5.0.-6,3 0.710 2.1 18,2
4.0 -5.0 0.666 2.0 16.1
3.2-4.0 0.841 2.5 14,1
2.5-3.2 1.028 3.1 11.6
2.0-2.5 0.902 2.7 8.5
1.6 - 2.0 0.621 1.9 5.8
1.3-1.6, 0.349 1.1 -3.9
1.0-1,3 0.401 1.2 2.8
0.5-1.0 0.396 1.2 1.6
<0.5 0.119 0.4 0.4
TOTAL 33.339 100,0 —_—

Clayton Environmental Consultants, Inc.
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PARTICLE SIZE DISTRIBUTION

TABLE 1V-2

NO. 2 MILL BAGHOUSE SOUTH INLET

International Minerals and Chemicals Corporation

- Spruce Pine,

North Carolina

September 27-29, 1976

Characteristic

Size Distribution

Dia:;ter Weight by Weight
Particles (gm) Cumulative
. Percent
(microns) Percent
>45 0.366 25,7 100.0
30 - 45 0.271 19.1 74.3
20 - 30 0.233 16.4 55.2
10 - 20 0.141 9.9 38.8
5.0 -10 0.094 6.6 28.9
4.0 -5.0 0.006 0.4 22.3
3.2-4.0 0.016 1.1 21,9
2.5-3.2 0.030 2.1 20.8
2,0-2,5 0.040 2.8 18,7
1.6 - 2.0 0.044 3.1 15.9
1.3-1.,6 0.036 2.5 12.8
1.0-1.3 0.034 2,4 10.3
0.5-1.0 0.073 5.1 7.9
<0.5 0.039 2.8 2.8
TOTAL 1.423 100.0 —_

Clayton Environmental Consultants,
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Appendix
c.1
Reference 53

ENVIROWMENTAL ASSESSMENT DATA SYSTEMS PAGE 1
FPEIS SERIES REPORT SERIES FORHM 1 DATE 06/20/83

10: 88 DESCRIBES SAHPLING AT SITE FROM 02/14/73 TO 02/15/73 BY SOUTHERN RESEARCH INST

SPONSOR ORGAMIZATION: TOMBIGBEE LTWT AG. CO.

COHTRACT HUMBER: PURPOSE OF TEST: CONTROL TECHNOLOGY EVALUATION
TASK/DIRECTIVE NUMBER: 000

SOURCE DESCRIPTION--m=woo—mmemmmmmmcec oo cmmm e e

SOURCE CATEGORY: MINERALS SOURCE MNAME: CLAY ORYER

SOURCE TYPE: BUILDING MATERIALS SITE NAME: TOMBIGBEE LTYWT AGGRT CO.
PRODUCT/DEVICE: CERANIC/CLAY ADDRESS:

PROCESS TYPE: PRODUCTION . LIVINGSTON 1AL 35470 USA

DESIGN PROCESS RATE: T
FEED MATERIAL CATEGORY: HNOT SPECFD
PRIMNARY COMTROL DEVICE: SIC CODE: 3259

EADS WASTE STREAM DATA BASES-<--—-——-—meemmmmn

WASTE STREAM DATA FROM OTHER MEDIA WHICH WERE COLLECTED CONCURRENTLY WITH THIS TEST SERIES
ARE AS FOLLOWS(TEST SERIES MUMBER-TSN):

LEDS TSN: GEDS TSN+ SDDS TSH:
TITLE
AUTHOR
SPONSOR REPORT NUMBER NTIS NUMBER PUBLICATION DATE
MCCAIN,J.D.
SORI-EAS-73-052 FEBRUARY 1973




FPEIS TEST SERIES NO: 00083 STREAM ND: 01 TEST ID

PARTICLE SIZE TABLE-----==-=

STAGE # 1 2
DS0{HMICRONS) ’ 4.99 3.08
MICROGRAMS/DNCH/STAGE 9.90E+05 3.98E+05 3.
HUMBER/DHCM/STAGE 1.70E+11 1.26E+13 5.
CUM. 7ZHMASS<D50 55.68 37.87
CUM. HICROGRANS/ACHM<D50 5.93E+05 4,03E+05 2.
CUM. MICROGRAHS/ONCH<D50 1.24E+06 8.46E+05 5.
GEOM D50 2.23E+01 3.92E+00 2.
DH/DLOGD-(UG/DNHM3} 7.61E+05 1.90E+06 1.
DH-LOGD/ { NUIBER/DNM3) 1.31E+11 6.02E+13 2.

NO:

1.79
41E+05
D3IE+13

22.60
41E+05
DSE+05
ISE+00
45E4+06
13E+14

1

SAMPLE NO: 01

1.20
1.65E405
1.00E+14

15.22
1.62E+05
3.40E+05
1.47E+00
9.50E+05
5.76E+14

.59
1.56E+05
5.00E+14

8.23
8.76E+04
1.84E+05
B8.41E-01
5.06E+05
1.62E+15

.29
1.10E+05
2.97E+15

3.31
3.52E+04
7.39E+04%
4.14E-01
3.57E+05
9.62E+15

A5
7.39E+04
1.56E+1é

0.00E+00
0.00E+00
2.09e-01
2.58E+05
5.43E+16

SERIES FORM C7

PAGE 7
DATE 06/20/83
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FPEIS TEST SERIES NO: 00088

PARTICLE SIZE TABLE---=~~~--

STAGE &

DS0{HMICRONS)
MICROGRAMS/DNCH/STAGE
HUMBER/DKCH/STAGE

CUM. “MASS<D50

CUH. MICROGRAMS/ACH<D50
CuM. MICROGRAMS/DNCHM<D50
GEOM D50
DH/DLOGD-(UG/DHN3)
ON-LOGD/(HUMBER/DNM3)

L

STREAM NO:

8.45E+05
1.77E+06
5.48E+01
1.58E+406
1.83E+10

01

7.50
2.30E+05
1.30E+11

59.45
7.36E+05
1.54E+06
1.50E+01
3.82E+05
2.16E+11

TEST ID HO: 1

4.23
5.50E+05
5.88E+12

38.27
4.74E+05
9.94E+05
S.63E+00
2.21E4+06
2.36E+13

SAHPLE

NO: 02

1.69
1.65E+05
3.65E+13

19.87
2.46E+05
5.16E+05
2.05E+00
9.80E+05
2.17E+1%

.88
1.43E+05
1.51E+14

14,36
1.78E+05
3.73E+05
1.22E+00
5.05E+05
5.31E+14

.54
1.07E+05
6.26E+14

10.24
1.27E+05
2.66E+05
6.85E-01
5.05E+05
2.94E+15

PAGE 10

SERIES FORM C7  DATE 06/20/83

W27
2.66E+05
9.13E+15

0.00E+00
0.00E+00
3.82E-01
8.84E+05
3.03E+16
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FPEXIS TEST SERIES NO: 00083

PARTICLE SIZE TABLE-—-------

STAGE ®

D50(MICRONS)
MICROGRAMS/DHCH/STAGE
HUMBER/DHCH/STAGE

CUM. “MASS<D50

CUM. HICROGRAMS/ACM<D50
CuH. MICROGRAMS/DHCH<D50O
GEOH D50
DH/DLOGD-{UG/DNM3)
OH-LOGD/ (NUMBER/DHM3)

STREAM NO:

4.82
9.08E+05
1.64E+11

54.47
5.18E+05
1.05E+06
2.1%E+01
6.90E+05
1.25E+11

0l TEST ID NO:

3.02
3.90E+05
1.34E+13

34,92
3.32E+05
6.96E+05
3.82E+00
1.92E+06
6.61E+13

1.76
2.19E+05
3.41E+13

23.94%
2.28E+05
&.77E+05
2.31E+00
9.34E+05
1.66E+14

1

SAMPLE

1.18
1.30E+05
8.30E+13

17.42
1.66E+05
3.47E+05
1.44E+00
7.49E+05
4. 78E+1%

NO: 03

.57
1.39E+05
4.8lE+14

10.45
9.94E+04
2.08E+05
8.20E-01
4.G0E+05
1.52E+1%

27
0.00E-0
0.00E-0

10.45
9.94E+04%
2.08E+05
3.92E-01
0.00E+0CD
0.00E-0

.25
8.65E+04
9.42E+15

6.12
5.81E+04
1.22E+05
2.60E-01
2.59E+06
2.62E+17

SERIES FORM C7

.10
1.22E+05
5.89E+16

0.00E+0D
0.00E+00
1.58€-01
3.07E+05
1.48BE+17

PAGE 13
DATE 06/20/83



FPEIS TEST SERIES HO: 00088

PARTICLE SIZE TABLE-~--—----
STAGE &

DS0(MICROHS)
HICROGRAHS/DHCM/STAGE
NUHBER/DHCHM/STAGE

CUM. “MASS<D50

Cur. MICROGRAMS/ACM<DS0
CUM. MICROGRAMS/DNCH<DSO
GEOHM D50
OH/DLAGD - (UG/DNM3)
DN-1.0GD./(NUMBER/DNM3)

vl

-t

STREAM NO:

28.56
1.05E+06
1.32E+10

62.28
8.26E+05
1.73E+06
5.34E+01
1.93E+06
2.42E+10

01

TEST ID HO:

7.34
3.14E+05
1.98E+11

51.01
6.77E+05
1.42E+06
1.45E+0]1
5.32E+05
3.35E+11

4.14%
5.54E+05
6.32E+12

31.11
4.13E+05
B.66E+0S
5.51E+00
2.23E+06
2.54E+13

1

SAMPLE

22.09
2.93E+05
6.15E+05
3.17E+00
1.08E+06
6.49E+13

NO: 04

.85
1.32E+05
1.52E+14

12.97
1.72E+05
3.61E+05
1.18E+00
4.58E+05
5.27E+14

PAGE 16

SERIES FORM C7 DATE 06/20/83

.26
2.3BE+05
9.41E+15

0.00E+00
0.0CE+00
3.64E-01
8.13E+05
3.22E+16




FPEIS TEST SERIES HO: 00088 STREAM NO: 01 TEST ID NO: 2

PARTICLE SIZE TABLE---------

STAGE @ 1 2 3

DSO(HICRONS} 27.39 7.23 .07
HICROGRAMS/DNCM/STAGE 1.12E+06 2.72E+05 5.81E+05
NUNMBER/DHCM/STAGE 1.49E+10 1.86E+11 6.95E+12
CUtt. “HASS<D50 64.01 55.27 36.60
CuM. HICRQGRAMS/ACH<D5O0 9.49E+05 B.20E+05 5.43E+05
CUH. HICROGRAMS/DNCH<D50D 1.99E+06 1.72E+06 1.14E+06
GEOM D50 5.23E+01 1.41E+01 5.42E+00
DH/DLOGD-(UG/DNNM3) 1.99E+06 4.70E+405 2.33E+06
DR-LOGD/ (NUMBER/DNM3) 2.66E+10 3.22E+11 2.79E+13

SAMPLE NO: 01

2.39
I.72E+05
2.34E+13

24.65
3.66E+05
7.67E+405
3.12E+00
1.61E+06
1.01E+14

1.62
1.37E+05
3.43E+13

20.24
3.00E+05
6.30E+05
1.97E+00D
8.11E+05
2.03E+14

.83
1.85E+05
2.27E+14

14.30
2.12E+05
4,.45E+05
1.16E+00
6.37E+05
7.80E+14

.50
1.91E+05
1.36E+15

8.16
1.21E+05
2.54E+05
6.44E-01
8.68E+05
6.20E+15

SERIES FORM C7

.25
2.54E+05
1.10E+16

0.00E+00
0.00E+00
3.54E-01
8.44E+05
3.65E+16

PAGE 21
DATE 06/20/83
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o ENVIRONMENTAL ASSESSMENT DATA SYSTEMS PAGE 1
I FPEIS SERIES REPORT SERIES FORM 1 DATE 06/21/83
p e e S ————— Y W A A —— LT T Y -
§u—l '&: i
; as 8 D: 342 DESCRIBES SAMPLING AT SITE FROM 10/21/80 TO 10/22/80 BY PEDCO ENVIRONMENTAL
- / SPONSOR ORGANIZATION:  EPA/QAQPS/EHB
CONTRACT NUMBER: 68-02-3546 PURPOSE OF TEST: STAKDARDS DEVELOPMENT

TASK/DIRECTIVE NUMBER: 001

SOURCE DESCRIPTION-----

SOURCE CATEGORY: MINERALS SOURCE MAME: CLINKER COOLER

SOURCE TYPE: BUILDING MATERIALS SITE NAHE: ARKANSAS LGTHGT AGGREGATE
PRODUCT/DEVICE: CERAMIC/CLAY . ADDRESS:

PROCESS TYPE: PRODUCTION WEST HEMPHIS 1AR 00000 USA

DESIGN PROCESS RATE:
FEED MATERIAL CATEGORY: COAL
PRINARY CONTROL DEVICE: SIC CODE: 3259

EADS WASTE STREAM DATA BASES--s-——=-—c—mc-——mammm

WASTE STREAN DATA FROM OTHER MEDIA WHICH WERE COLLECTED CONCURRENTLY WITH THIS TEST SERIES
ARE AS FOLLOWS{TEST SERIES NUMBER-TSH):

LEDS TSN: GEDS TSN: SDDS TSN:
REFERENCE REPORT--
TITLE
AUTHOR
SPONSOR REPORT NUMBER NTIS NUMBER PUBLICATION DATE

SHALE,AND SLATE AGGREGATE INDUSTRY

EMB RPT 80-tHA-2 HAY 1981

TEST SERIES COMMENTS--—---=--mmcmrcmecmmeece e
CLINKER COOLER IS RECIPROCATING GRATE TYPE

- -y

29 @y 1790y

27



FPEIS TEST SERIES MO: 00342
PARTICLE SIZE TABLE---------
STAGE &
D50(MICRONS)

MICROGRAMS/DNCM/STAGE
NUMBER/DNCH/STAGE

CUH.
CUM.
cud.
GECH

ZMASS<D50
MICROGRAMS/ACHM<D50
MICROGRAMS/DNCH<D50
D50

DM/DLOGD-{UG/DNM3)
DN-LOGD/ (NUMBER/DHM3)

STREAHM NO:

1

0l

TEST ID NO:

2

3

|

SAMPLE

&

NO: 01

5

(-]

7

SERIES FORM C7

8

PAGE 9
DATE 06/21/83

9

9.73
4.31E+04%
2.71E+09

44.94%
3.11E+04%
3.52E+04
3.12E+01
4.26E+04
2.68E+09

9.01
7.95E403
1.85E+10

34.78
2.41E+04
2.72E+04
9.36E+00
2.38E+05
5.54E+11

5.84
3.07E+03
1.54E+10

30.66
2.14E+04
2.42E+04
7.25E+400
1.63E+04
8.16E+10

3.76
1.23E+04
2.28E+11

15.14
1.05E+04
1.19E+04%
4.69E+00
6.43E+04
1.19E+12

2.290
9.76E+02
7.03E+10

13.90
9.63E+03
1.09E+04
2.8BE+00
4%.19E+03
3.37E+1}

1.09
6.208E+03
3.23E+12

5.87
4.07E+03
4.60E+03
1.55E+00
2.06E+04
1.06E+13

.71
0.00E-0
0.00E-0

5.87
4.07E+03
4.60E+03
8.80E-01
0.00E+00
0.00E-0

-42
4.18E+02
4.90E+12

B.3%
3.70E+03
4.18E+03
5.46E-01
1.83E+03
2.15E+13

.10
4%.18E+03
9.27E+14

0.00E+00
0.00E+00
2.05E-01
6.71E+03
1.49E+15
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FPEIS TEST SERIES NO:

PARTICLE SIZE TABLE

STAGE &

D5C0(MICRONS)
MICROGRAMS/DNCM/STAGE
NUHMBER/ONCH/STAGE

CUM. ZMASS<D50

CUM. MICROGRAMS/ACM<DS0
CUM. MICROGRAMS/DNCH<D50
GEOH D50 .
DM/DLOGO-(UG/DNM3)
DN-LOGD/ (HUMBER/DNM3)

00342

STREAM HO:

10.29
2.37E+05
1.37E+10

17.10
4.33E+04
4.89E+04
3.21E+01
2.40E+05
1.39E+10

01

TEST

ID HO:

3

1

SAMPLE

G

NO: 02

5

6

9.53
3.05E+03

6.18
9.63E+03
4.07E+10

8.
1.

2.
2.
G.
4.
6.

3.98
46E+03
I2E+11

9.71
G6E+04
77E+04
96E+0D
43E+04
93E+11

2.33
1.06E+04
7.17E+11

6.00
1.52E+04
1.71E+04
3.05E+00
4.56E40%
3.08E+12

!

9.
3.

7.
7.
1.
2.
1.

1.15
16E+03
9%E+12

2.79
07E+03
99E+03
6GE+00
99E+04
30E+13

.75
2.82E+03
6.72E+12

1.81
4.58E+03
5.17E+03
9.29E-01
1.52E404
3.62E+13

PAGE 12

SERIES FORM C7  DATE 06/21/83

G5
9.40E+02
9.16E+12

1.48
3.75E+03
4.23E+03
5.81E-01
%.24E+03
4.13E+13

.10
4.23E+03
8.46E+14

0.00E+00
0.00E+00
2.12E-01
6.48E+03
1.30E+15



FPEIS TEST SERIES NO: 00342 STREAH NC: 01 TEST ID NO: 1l SAMPLE NO: 03 PAGE 15
- SERIES FORM C7 DATE 06/21/83
PARTICLE SIZE TABLE---------
C) STAGE & 1 2 3 % 5 6 7 ] 9
DSO(HICRONS) 10.30 9.54 6.19 3.99 2.33 1.15 .75 .45 .10
HICROGRAMS/DNCM/STAGE . 5.49E+04 8.21E+03 2.13E+04 1.99E+404 -1.76E+04 1.01E+04 4&.46E+03 9.38E+02 &.92E+03
NUMBER/DNCM/STAGE ' 3.17E+09 1.61E+10 8.96E+10 3.10E+11 1.19E+12 4.40E+12 1.06E+13 9.14E+12 9.84E+14
c; CUM. ZMASS<D50 61.43 56.66 40.69 26.71 14.35 7.25 4.12 3.46
CUM. HICROGRAMS/ACH<DS50 7.74E+404 7.01E+04 5.13E+04 3.37E+04 1.81E+D4 9.14E+03 5,.19E+403 4.36E+03 0.00E+00
CuM, HICROGRAMS/DNCH<D50 8.74E+04 7.92E+04 S5.79E+04 3.B0E+04 2.0GE+06 1.03E+04 S.86E+03 4.92E+03 0.00E+00
GEOM D50 3.21E+01 9.91E+00 7.68E+00 4.97E+00 3.05E+00 1.864E+00 9.29E-01 5.81E-01 2.12€-01
c> O/0L0GD-{ UG/DNM3) 5.56E+04 2.47E+05 1.13E+05 1.04E+05 7.53E+04 3.29E+04% 2.40E+04 &.23E+03 7.53E+03
DN-LOGD/( NUMBER/DNM3) 3.21E+409 &.86E+11 4,77E+11 1.62E+12 5.08E+412 1.43E+13 5.73E+13 4.12E+13 1.51E+15

rooocooooo
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FPEIS TEST SERIES NO: 00342 STREAM HO: 01 TEST ID NO: 1 SAMPLE NO: 04 PAGE 18
. SERXIES FORM C7 DATE 06/21/83
o .
PARTICLE SIZE TABLE=======~==
6 STAGE # 1 2 3 4 5 6 7 8 9
. DS0(MICRONS } 10.29 9.52 6.18 - 3.98 2.33 1.15 .75 .G5 .10
MICROGRAMS/DNCM/STAGE 6.94E+04 2.82E+03 1.02E+04 1.10E+06 1.78E+04 1.24E+04 5.36E+03 5.64E+02 1.19E+04
. NUHBER/DNCH/STAGE 4.02E+09 5.55E+409 6G.32E+10 1.72E+11 1.20E+12 5,.40FE+12 1.28E+13 5.49E+412 2.3BE+15
6 CUM. ZMASS<D50 50.93 48.95 61.73 33.95 21.37 12.60 8.81 8.41
CUM. MICROGRAMS/ACM<D50 6.38E+04 6.13E+04 5.23E+04 4.25E+04 2.68E+04 1.58E+04 1.10E+04 1.05E+04 0.00F+00
CUH. MICROGRAMS/DNCM<D50 7.20E404 6.92E+06 5.90E+04 4.8BOE+04 3.02E+04 1.78E+04 1.25E+04 1.19E+04 0.00E+00
GEOH D50 3.21E+01 9.90E+00 7.67E+400 &.96E+00 3.05E+00 1.64E+00 9.29E-01 5.81E-01 2.12E-01
@ DM/DLOGD~(UG/DNM3) ‘ 7.03E+04 8.35E+04 5.46E+04 5.76E+04 7.66E+04 4.04E+04 2.89E+0G 2.56E+03 1.82E+04
DN-LOGD/( NUMBER/DNM3) 4.07E+09 1.64E+11 2.30E+11 9.01E+411 b5.18E+12 1.76E+13 6.B8E+13 2.48E+13 3.6GE+415
o)
‘Q v
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FPEIS TEST SERIES HO: 00342 STREAM NO: 01 TEST ID NO: 1 SAMPLE NO: 05 PAGE 21
SERIES FORM C7 DATE 06/21/83
PARTICLE SIZE TABLE--=-===~-
STAGE # 1 2 3 é . B 6 7 8 9
D50(HICRONS}) 10.26 9.50 6.17 3.97 2.32 . 1.15 .75 .45 -10
MICROGRAMS/DNCM/STAGE 7.50E+04 4.91E+403 1.30E+04 1.61E+04 2.18E+04 1.51E+04 7.37E+03 2.46E+03 9.12E+03
NUMBER/DNCM/STAGE %.41E+09 9.74E+09 5.B3E+10 2.54E+11 1.49E+12 6.62E+12 1.76E+13 2,40E+13 1.82E+15
CUM. XMASS<DS0 54.24 51.28 43.43 33.71 20.55 11.44 6.99 5.52
CUM. MICROGRAMS/ACM<DS0 7.96E+04 7.52E+404 6.37E+04 4.94E+04 3.01E+04 1.68E+04 1.03E+04 8.07E+03 0.00E+00
CUM. MICROGRAMS/DNCH<DS50 8.99E+04 B8.45E+04 7.19E+04 5.5B8E+404 3.40E+04 1.89E+04 1.16E+04 9.125403 0.00E+00
GEOM D50 3.20E+01 9.87E+00 7.66E+00 4.95E+00 3.03E+00 1.43F+00 9.29E-01 5.81E-01 2.12E-01
DM/DLOGD-{UG/DNM3 ) 7.67E+04 1.47E+05 6.94E+04 B8.41E+06 9.34E+046 4.95E+06 3.97E+04 1.11E+04 1.40E+D4
DN-LOGD/(NUMBER/DNM3) 4.45E+09 2.92E+11 2.95E+11 1.32E+12 6.38E+12 2.17E+13 9.47E+13 1.08E+l4 2.79E+15
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FPEIS TEST SERIES NO: 00342

PARTICLE SIZE TABLE--=======

STAGE &

DS0(HMICRONS)
HICROGRAMS/DNCH/STAGE
NUMBER/DNCH/STAGE

CUM. ZMASS<D50

CUM. MICROGRAMS/ACHM<DS50
CUM. MICROGRAMS/DNCH<D50
GEOM D50
DH/DLOGD-(UG/DNM3)
DN-10GD/{ NUMBER/DNM3)

STREAM HO:

1

01 TEST

2

ID HNO: 2

3

SAMPLE

4

NO: 01

5

6

7

SERIES FORM C7

8

PAGE

9

9.78
7.85E+04
4.90E+09

51.56
7.40E+04
8.35E+04
3.13E+401
7.77E+04
%.85E+09

9.06
1.36E+04
3.11E+10

43.16
6.15E+04
6.99E+04
9.41E+00
4,10E+05
9.38E+11

5.88
3.80E+04
1.87E+11

19.71
2.83E+04
3.19E+04
7.30E+00
2.02E+05
9.94E+11

3.79

8.23E403

1.49E+11

14.63
2.10E+0%
2.37E+04
4.72E+00
%.31E+0%
7.83E+11

2.2l
4.43E+03
3.49E+11

11.90
1.71E+04
1.93E+04
2.89E+00
1.89E+04
1.49E+12

1.09
3.60E+03
1.94E+12

9.55
1.37E+04
1.56E+04
1.55E+00
1.24E+04
6.32E+12

.71
0.00E-0
0.00E-0

9.55
1.37E+04
1.55E+04
8.80E-01
0.00E+00
0.00E-0

.43
3.48E+03
3.94E+13

7.41
1.06E+04
1.20E+04
B.53E-01
1.60E+04
1.81E+14

.10
1.20E+04
2.57E+15

0.00E+00
0.0CE+00
2.07E-01
1.89E+04
%.06E+15

DATE 06/21/83
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FPEIS TEST SERIES NO:

PARTICLE SIZE TABLE-——~==--=--

STAGE @

BS0({NICRONS)
MICROGRAMS/DNCH/STAGE
NUMBER/DNCH/STAGE

CUM. ZMASS<D50

CUM. MICROGRAMS/ACH<D50
CUM. MICROGRAMS/DNCM<D50
GEOH D50
DH/DLOGD~(UG/DNM3)
DN-LOGD/(NUMBER/DNM3)

00342

STREAM NO:

1

01  TEST

2

10 HO:*

3

10.28
8.62E+04
4,.99E+09

43,67
5.92E+0%
6.68E+04
3.21E+01
8.72E+04
5.06E+09

9.52
7.62E+03
1.50E+10

38.69
5.24E+40%
5.92E+04
9.8%E+00
2.28E+05
4.51E+11

6.18
1.42E+04
6.01E+10

29.41
3.99E+04
4.50E+04
7.67E+00
7.57E404
3.20E+11

2

SAMPLE

1.85E+11

21.70
2.94E+04
3.32E+04
4.96E+00
6.17E+04
9.67E+11

NO: 02

2.32
1.14E+04
7.76E+11

14.25
1.93E+04
2.18E+04
3.04E+00
4.86E+04
3.31E+12

6

7

SERIES FORM C7

1.15 °

7.27E+03
3.19E+12

9.50
1.29E+04
1.45E+04
1.63£+00
2.39E+404
1.05E+13

.75
3.46E+03
8.25E+12

7.26
9.81E+03
1.11E+04
9.29E-01
1.86E+04
%4.44E+13

.45
3.46E+03
3.37E+13

4.98
6.75E+03
7.62E+03
5.81E-01
1.56E+04
1.52E+14

PAGE 34
DATE 06/21/83

.10
7.62E+03
1.52E+15

0.00E+00
0.0CE+00
2.12E-01
1.17E+04
2.33E+15




FPEIS TEST SERIES HO: 00342

PARTICLE SIZE TABLE---=-=----

STAGE &

D50(MICRONS)
MICROGRAMS/DNCM/STAGE
NUMBER/DNHCM/STAGE

CUM. “HASS<D5D

CUM. HICROSRAMS/ACH<D50
CUM. MICROGRAMS/DNCH<D50
GEOM D50
bDH/DLOGD-(UG/DNM3) .
DN-LOGD/ (KUMBER/DNM3)

STREAN NO: 01

1

TEST

2

1D

HNO: 2

3

SAMPLE

4

NO: 03

5

6

SERIES FORM

8

PAGE 37
C7 DATE 06/21/83

9

9.57
5.31E+04
3.43E+09

648.79
1.04E+05
1.17E+05
3.09E+01
5.21E+04%
3.36E+09

8.86
9.65E403
2.36E+10

63.12
9.51E+04
1.07E+05
9.21E+00
2.88E+05
7.05E+11

3.
1.

6.
7.
7.
1.
9.

5.75
I0E+04
73E+11

43.73
59E+04
G4E+04
14E+00
76E+05
23E+11

3.70
1.41E+06
2.74E+11

35.44%
5.34E+404
6.03E+04
4.61E+00
7.36E+04
1.43E+12

2.16
3.09E+04
2.61E+12

17.28
2.60E+04
2.94E+04
2.83E400
1.32E+05
1.12E+13

1.07
1.09E+404
5.92E+12

10.88
1.64E+04
1.85E+04%
1.52E+00
3.57E+04
1.94E+13

.70
9.00E-D
0.00E-0

lo.88
1.64E+04
1.85E+04
8.65E-01
0.0CE+00
0.00E-0

.42
2.41E+03
2.89E+13

9.46
1.43E+04%
1.61E+04%
5.42E-01
1.09E+04
1.30E+14

.10
1.61E+04
3.57E+15

0.00E+00
0.00E+00
2.05E-01
2.58E+04
5.73E+15
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United States Office of Air Quality ) :
Environmental Protection Planning and Standards EMR Ranart RO-L WA-3
Agency Research Triangle Park NC 27711

Appendix

Lightweight Aggregal %i... .,
Industry p
(Clay, Shale, and Slate)

Emission Test Report
Texas Industries, Inc.
Clodine, Texas
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° EMISSION TEST REPORT °

METHOD DEVELOPMENT AND TESTING FOR
CLAY, SHALE, AND SLATE AGGREGATE INDUSTRY:
Texas Industries, Inc.

Clodine, Texas
ESED B80/12

By

PEDCo Environmental, Inc.
11499 Chester Road
Cincinnati, Chio 45246

Contract No. 68-02-3546
Work Assignment No. 1
PN 3530-1

EPA Task Manager

Frank Clay

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
EMISSION MEASUREMENT BRANCH

EMISSION STANDARDS AND ENGINEERING DIVISION

RESEARCH TRIANGLE PARK, NORTH CAROLINA 27711

May 1981
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5 B ENVIRONMENTAL ASSESSHMENT DATA SYSTEMS PAGE 1
QT 9 FPEIS SERIES REPORT SERIES FORM 1 DATE 06/21/83
3 o ettt
oot W
g & 103 341 OESCRIBES SAMPLING AT SITE FROM 10/21/80 TO 10/22/80 BY PEDCO ENVIRONMENTAL

I
! SPONSOR ORGANIZATION:  EPA/OAGQPS/EMB '
CONTRACT NUMBER: 68-02-3546 PURPOSE OF TEST: STANDARDS DEVELOPHENT

TASK/DIRECTIVE NUMBER: 001

SOURCE DESCRIPTION====mvwana——m——o—— —

SOURCE CATEGORY: MINERALS SOURCE NAME: ROTARY KILHN /
SOURCE TYPE: BUILDING HATERIALS SITE NAME: ARKANSAS LGTHWGT AGGREGATE ’
PRODUCT/DEVICE: CERAMIC/CLAY ADDRESS:

PROCESS TYPE: PRODUCTION KEST HEMPHIS +AR 00000 USA

DESIGN PROCESS RATE:
" FEED HMATERIAL CATEGORY: COAL
PRIMARY CONTROL DEVICE: SIC CODE: 3259 .

EADS WASTE STREAM DATA BASES-- -

WASTE STREAM DATA FROM OTHER MEDIA WHICH WERE COLLECTED CONCURRENTLY WITH THIS TEST SERIES
ARE AS FOLLOWS(TEST SERIES HUMBER-TSN):

LEDS TSN: GEDS TSKN: SDDS TSN:
REFERENCE REPORT--- - —— -
TITLE
AUTHOR
SPONSOR REPORT NUMBER NTIS NUMBER PUBLICATION DATE

- - ——— -

EMISSION TEST REPORT-HETHOD DEVELOPHENT AND TESTING FOR CLAY,
SHALE,AND SLATE AGGREGATE INDUSTRY

80-LMHA~4 NOVEMEBER 1980

TEST SERIES COMMENTS--=co===ave—m

-t

-

L]

Loty o HY

¢
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FPEIS TEST SERIES NO: 00341 STREAM WO: 01 TEST ID NO: 1 - SAMPLE NO: 01 . PAGE 9
SERIES FORM C7 DATE 06/21/83

PARTICLE SIZE TABLE—————+——-

STAGE & 1 2 3 4 5 6 7 ] 9
D50(MICRONS) 10.21 9.45 6.13 3.95 2.31 1.14 .75 .45 .10
HICROGRAMS/DNCM/STASE 1.12E+05 1.27E+04 2.49E+04 1.96E+04 3.13E+04 4.30E+04 3.42E+04 1.17E+04 4.60E+04
NUMBER/DNCH/STAGE 6.56E+09 2.56E+410 1.06E+11 3.14E+11 2.17€+12 1.92E+13 8.26E+13 1.14E+14 9.20E+15
CUM. ZHASS<D50 66.56 62.77 55.48 49.63 40.28 - 27.49 17.23 13.74

CUM. MICROGRAMS/ACM<DS0 1.97E+05 1.86E+05 1.65E+05 1.47E+05 1.19E+05 8.14E+04 5.11E+04 4&.07E+04 0.00E+00
CUH. HMICROGRAMS/DNCH<D50 2.23E+05 2.10E+05 1.86E+DS 1.66E+05 1.35E+05 9.19E+04 5.77E+04 G.60E+04 0.00E+00
GEOM D50 3.20E401 9.82E+00 7.61E+00 4.92E+00 3.02E+00 1.62E+00 9.25E-0} 5.81E-01 2.12E-01
DH/DLOGD-(UG/DNM3) 1.13E+05 3,78E+05 1.30E+05 1.03E+05 1.34E+05 1.40E+05 1.88E+05 b5.27E+04 7.04E+04
DN-10GB/(NUMBER/DNM3) 6.62E409 7.62E+11 5.62E+ll 1.65E+12 9.31E+12 6.27E+13 4.54E+14 5.14E+14 1.41E+16




FPEIS TEST SERIES NO: 00341 STREAM NO: 01 TEST 1D HO: 1 SAMPLE NO: 02 PAGE 12
SERIES FORM C7 DATE 06/21/83

PARTICLE SIZE TABLE--=======

STAGE % 1 2 3 4 ‘ 5 6 7 8 9
D50(MICRONS) 9.70 8.98 5.83 3.75 2.19 1.08 .71 .42 .10
MICROGRAMS/DNCM/STAGE 1.20E+05 1.77E+04 1.22E+04 b5.53E+03 1.44E+04 1.77E+04 2.6BE+04 1.99E+404 1.06E+05
NUMBER/DNCH/STAGE 7.84E+09 G_16E+10 6.15E+10 1.03E+11 1.17E+12 9.29E+12 7.54E+13 2.33E+l4 2.35E+16
CUM. ZMASS<D50 63.95 55.80 55.25 §3.64 49.46 44.31 36.61 30.82

CUM. HICROGRAMS/ACM<DS50 1.95E405 1.79E+05 1.68E+05 1.63E+05 1.51E+05 1.35E+05 1.11E+05 9.38E+04 0.00E+00
CUM. HICROGRAMS/DNCH<D50 2.20E+05 2.02E+05 1.90E+05 1.84E+05 1.70E+05 L1.52E+05 1.26E+05 1.06E+05 O0.00E+C0
GEOM D50 3.11E+401 9.33E+00 7.24E+00 &.68E+00 2.87E+00 1.54E+Q0 8.76E-01 5.46E-01 2.05E-01
DH/DLOGD~-{UG/DNM3) : 1.22E+405 5.28E+05 6.50E+04 2.89E+04 6.16E+04 5.77E+04 1.45E+05 B.73E+04 1.70E+05

ON-LOGD/(NUMBER/DNM3) 7.74E+09 1.24E+12 3.28E+11 5.39E+411 5.00E+12 3.03E+13 4.14E+14 1.02E+15 3.77E+16
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FPEIS TEST SERIES HO: 00341

PARTICLE SIZE TABLE---===—=--
STAGE 3

DSO{MICRONS)
HICROGRAMS/DNCM/STAGE
NUMBER/DNCH/STAGE

CUM. “MASS<DS0

CUH. MICROGRAMS/ACHM<DS50
CUH. HICROGRAMS/DNCM<DS0
GEOM D50
DH/DLOGD - (UG/DNM3)
DH-LOGD/ { NUMBER/DNM3 )

1

STREAM MO:

3.32E+05
3.75E+05
3.18E+01
1.65E+05
9.76E+09

0l

TEST

9.76E+00
1.63E+06
3.35E+12

ID NO:

3.

1

SAMPLE

4

NO: 03

5

6

7

PAGE 15

SERIES FORM C7  DATE 06/21/83

8

9

6.09

" 4.83E+04

2.13E+11

50.48
2.41E+05
2.72E+05
7.56E+00
2.57E+05
1.13E+12

3.92
1.57E+04
2.57E+11

47.57
2.27E+05
2.56E+05
4.89E+00
8.21E+04
1.34E+12

2.29
3.14E+04
2.23E+12

41.74
1.99€E+05
2.25E+05
3.00E+00
1.35E+05
9.55E+12

1.13
4.23E+04
1.94E+13

33.88
1.62E+05
1.82E+05
1.61E+00
1.38E+05
6.33E+13

- -

.74
5.20E+049
1.30E+14

24.23
1.16E+05
1.30E+05
9.14E-01
2.83E+405
7.06E+14

7.
7.

4.
5.
5.
3.
3.

A%
61E+04
B82E+14

10.10
B2E+04%
44E+04
71E-01
37E+05
46E+]15

—

.10
5.44E+04
1.13E+16

0.00E+00
0.00E+00
2.10E-01
8.45E+04
1.75E+16

i
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FPEIS TEST SERIES NO: 00341

PARTICLE SIZE TABLE--~-====--

STAGE &

D5Q(MICRONS)
MICROGRAMS/DNCH/STAGE
NUMBER/DNCM/STAGE

CuM, ZMASS<DS0

CUM. MICROGRAMS/ACM<D50
CUM. HICROGRAMS/DNCM<D50
GEOM D50
DM/DLOGD-(UG/DNM3)
DN~-LOGD/ ¢ NUMBER/DNM3 )

STREAM NO® 01

1

TEST

4

I0

NO:

3

SAMPLE NO: 04

4

L

6

9.35
6.43E+0%
%.30E409

76 .32
1.83E+05
2.07E+405
3.06E+01
6.25E+404
4.17E+409

8.65
2.04E+04
5.36E+10

68.80
1.65E405
1.87€405
8.99E+00
6.04E+05
1.59E+12

1.
9.

1.
1.
6.
8.
%.

5.62
63E+04
18E+10

62.80
51E+05
70E+05
97E+00
70E+04
9CE+11

3.62
1.53E404
3.18E+11

57.16
1.37E405
1.55E+05
4,51E4+00
8.01E+04
1.67E+12

2.
1.

1.
1.
2.
8.
7.

2.11
04E+04
85E+12

49.65
19E+05
35E+05
76E+00
70E+04
B7E+12

1.04
3.708E+04%
2.22E+413

315.73
8.5%E+04
9.70E+0%
1.48E+00
1.23E+05
7.23E+13

PAGE 18

SERIES FORH C7  DATE 06/21/83

.68
3.27E+04
1.05E+14

23.68
5.69E404
6.43E+04
8.41E-01
1.77E+05
5.69E+14

41
1.63E+04
2.11E+14

17.68
4,.25E+04
4,.80E+04
5.28E-01
7.42E+04
9.62E+14

.10
%.,80E+0%
1.10E+16

0.00E+00
0.00E+00
2.02E-01
7.83E+04
1.80E+16




L U

FPEIS TEST SERIES NO: 00341

PARTICLE SIZE TABLE-~~v~=w==-

STAGE &

D5O(HICRONS)
HICROGRAHS/DNCM/STAGE
NUMBER/DHCMH/STAGE

CUH. /MASS<D50

CuM., MICROGRAMS/ACH<DS50
CUM. HICROGRAHS/DNCM<D50
GEQH D50
DM/DLOGD-(UG/DNM3)
DN-L0GD/ (NUMBER/DNM3)

STREAH NG: 01

1l

JEST

2

ID NO:

3

1

SAMPLE HO: 05

4

5

6

7

PAGE ‘21

SERIES FORM C7 DATE 06/21/83

8

9

9.38
1.81E+05
1.20E+10

75.86
5.04E+05
5.69E+05
3.06E+01
1.76E+05
1.17E+190

8.69
3.40E+04G
8.82E+10

71.33
%.7GE+05
5.35E+05
9.03E+00
1.02E+06
2.66E+12

5.6%
4.22E+0G
2.35E+11

65.70
4.36E+05
4,93E+05
7.00E+00
2.25E+05
1.25E+12

3.63
0.00E-0
0.0CE-0

65.70
G.36E+05
4.93E+05
4.52E+00
0.0CE+00
0.00E-0

2.12

4 B4E+0%
4.33E+12
59.25
3.93E+05
4 .44E+05
2.77E+00
2.07E+05
1.85E+13

1.05
9.67E+04
5.56E+13

46,35
3.08E+05
3.48E+05
1.49E+00
3.17E+05
1.82E+14

.69
7.92E+04
2.45E+14

35.79
2.38E+05
2.68E+05
8.51E~01
4,34E+05
1.35E+15

&1
1.44E+04
1.83E+14

33.87
2.25E+05
2.5GE+05
5.32E-01
6.37E+04
8.08E+14

.10
2.54E+05
5,84E+16

0.00E+0C
0.00E+00
2.02E-01
4.15E+05
9.54E+16
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FPEIS TEST SERIES NO: 00341

PARTICLE SIZE VABLE------—--

STAGE &

D50 ({HICROKNS)
MICROGRAMS/DNCH/STAGE
NUMBER/DHNCH/STAGE

Cun. ZMASS<D50

CUM. MICROGRAMS/ACM<DS0
CUHM. MICROGRAMS/DNCHM<DS50
GEOM D50
DHM/DLOGD-{UG/DNM3)
ON-LOGD/ (NUMBER/DNM3 )

STREAM NO:

0l TEST

4

ID NO:

SAHPLE NO: 01

4

5

6

10.28
1.83E405
1.06E+10

68.93
3.5%E+05
4.06E+05
3.21E+D1
1.85E+05
1.07E+10

- -

9.52
4.11E+04
8.11E+10

61.95
3.23E+05
3.65E+05
9.89E+00
1.23E+06
2.43E+]12

6.18
3.74E+04
1.58E+11

55.60
2.90CE+05
3.27E+05
7.67E+00
1.99E405
8.449E+11

3.98
J.49E+04
5.46E+1L

49.68
2.59E+05

2.93E+05 -

4.G6E+00
1.83E+05
2.86E+12

2.32
3.99E+04%
2.72E+12

42.90
2.24E+05
2.53E+405
3.04E+00
1.70E+05
1.16E+13

1.15
5.85E+04
2.56E+13

32.97
1.72E+05
1.94E+05
1.63E+00
1.92E+05
8.41E+13

SERIES FORM

7

]

PAGE 29
C7 DATE 06/21/83

9

.75
4.86E+04
1.16E+14

24.72
1.29E+05
1.46E+05
9.29E-01
2.62E+05
6.24E+14

.45
3.86E+04
3.76E+14

18.17
9.47E+04
1.07E+05
5.81E-01
1.74E+05
1.69E+15

10
1.07E+05
2.14E+16

0.00E+00
0.00E+00
2.12E-01
1.64E+05
3.28E+16
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FPEIS TEST SERIES NO: 00361 STREAN NO:

PARTICLE SIZE TABLE---------

STAGE & 1

D50(MICRCNS } 1¢.20
HICROGRAHS/DNCM/STAGE 3.59E+05
NUMBER/DHCM/STAGE 2.10E+10
CUM. “MASS<D50Q 43.06
CUM. MICROGRAMS/ACH<DE0O 2.40E+05
CUM. MICROGRAMS/DHCM<D50 2.71E+05
GEOM D50 3.19E+01
DM/DLOGD-{UG/DNM3) 3.62E+05
DN-1L.0GD/ ( NUMBER/DNM3) 2.12E+10

01 TEST

ID NO:

3

2

SAMPLE

4

NO: 02

5

6

7

PAGE 32

SERIES FORM C7 DATE 06/21/83

3.04E+0G
6.15E+10

38.24
2.13E+05
2.G1E+05
9.81E+00
9.04E+05
1.83E+12

6.13
3.53E+04
1.53E+11

32.64
1.82E+05
2.06E+05
7.61E+00
1.88E+05
8.17E+11

3.95
2.6B8E+04
4.30E+11

28.39
1.58E+05
1.79E+05
4.92E+00
1.40E405
2.25E+12

2.31
3.17E+04
2.20E+12

23.36
1.30E+05
1.47E+05
3.02E+00
1.36E+05
9.43E+12

1.14
4.26E+04
1.90E+13

16.61
9.27E+04
1.05E+05
1.62E+00
1.39E+05
6.21E+13

.75
4.38E+04
1.06E+14

9.66
5.39E+0%
6.09E+04
9.25E-01
2.41E+05
5.82E+14

.45
3.29E+04
3.20E+14

, 4.64
2.GBE+04
2.80E+04
5.81E-01
1.48E+05%
1.44E+15

.10
2.80E+04
5.60E+15

0.00E+00
0.00E+00
2.12E-01
4.29E+04
8.58E+15
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FPEIS TEST SERIES ND: 00341

PARTICLE SIZE TABLE--=w—==wnm
STAGE &

D50{MICRONS)
MICROGRAMS/DNCM/STAGE
NUMBER/DHCM/STAGE

CUM. ZMASS<DS0

CUM. MICROGRAMS/ACM<DS0
CUM. MICROGRAMS/DHCH<DS50
GEOM D50
DM/DLOGD~(UG/DNM3)
OCN-LOGD/ (NUMBER/DNM3 }

STREAM ND:

|

ol

TEST

-

2

ID No:

3

2

SAMPLE NO: 03

4

5

10.45
5.53E+04
3.13E+09

84.87
2.75E+05
3.10E+05
3.23E+01
5.64E+04
3.19E+09

9.67
4.50E+04%
8.46E+10

72.54
2.35E+05
2.65E+05
1.01E+01
1.34E+06
2.51E+12

- -

6.28
3.98E+04%
1.61E+11

61.67
2.00E+05
2.25E+05
7.79E+00
2.12E+05
8.57E+11

%.04
1.41E+04
2.11E+11

57.81
1.87E+05
2.11E+05
5.04E+00
7.36E+0%
1.10E+12

- -

2.36
0.00E-0
0.00E-0

57.81
1.87E+05
2.11E+05
3.09E+00
0.00E+00
0.00E-0

6

7

1.17
1.16E+04
4.83E+12

54.64
1.77E+05
2.00E+05
1.66E+00
3.81E+04
1.58E+13

.76
5.14E+03
1.17E+13

5%.23
1.72E+05
1.95E+0%
9.43E-01
2.74E+04
6.25E+13

PAGE 35

SERIES FORM C7  DATE 06/21/53

46
2.57E+03
2.37E+13

52.53
1.70E+05
1.92E+05
5.91E-01
1.18E+04
1.09E+14

.10
1.92E+05
3.72E+16

0.00E+0D0
0.00E+00
2.14E-01
2.90E+05
5.61E+16
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United States - Office of Air Quality :
Environmental Protecticn Planning and Standards EME Report 80-LWA-4

Agency . Research Triangle Park NC 27771 |

Appendix

Lugmweaght Agg?egaté Reterence 37
Industry
(Clay, Shale, amﬁ Si ate)

Emission Tesﬁt Report
Vulcan Materials Company
Bessemer, Alabama
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° EMISSION TEST REPORT °

METHOD DEVELOPMENT AND TESTING FOR
CLAY, SHALE, AND SLATE
AGGREGATE INDUSTRY
Vulcan Materials Company
Bessemer, Alabama
ESED 80/12

3

by

PEDCo Environmental, Inc.
11489 Chester Road
Cincinnati, Chio 45246

Contract No. 68-02-3546
Work Assignment No. 1
PN: 3530-1

EPA Task Manager
Frank Clay

e e

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
EMISSION MEASUREMENT BRANCH

EMISSION STANDARDS AND ENGINEERING DIVISION

RESEARCH TRIANGLE PARK, NORTH CAROLINA 27711

March 1982
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Particle size distribution - clinker cooler exhaust.

Figure 3-3.
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Figure 3-3 (continued)
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PARTICLE SIZE, microns
Figure 3-3 (continued)
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Figure 3-3 (continued)
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EPA Task Manager
Frank Clay

U.S. ENVIRONMENTAL PROTECTION AGENCY
EMISSION MEASUREMENT BRANCH
EMISSION STANDARDS AND ENGINEERING DIVISION
RESEARCH TRIANGLE PARK, NORTH CAROLINA 27711

April 1982




1

||
e |

+9

-

100

v ' Lagot . 'R 1 " ' 1 .
m% = ESERR i §ibEE T LilERE I IEEEEE
SEEE: 3443 1H | 3 1 EEER E[f30E =
e . - + ] N HH
= =5 B i -F-3d 13 b : 43 & _ W 3 J |94 3 F=h Jiwd
= = s : 3 N E E o
SEESRE R BRI = E B RER FLETE EERB! B ¥ FJEEEE ey R L 1713
St ke e = R IR PR e i bR s I EE! 11439 e e [ R 1 ]
ot by ——t —t — g~ 1T pe T T I3 priods g i et ow et gud ]
E—= = Frs bl s 4 Ea ] 1 {114 4313 = = SEaEs el
&SGR EERTrabicit 11 1313 1 +1
1EF B EE= 993371 7] HiTH HTTHY 133 e iSEEE
iy =]l =3 1+ 1313 HHH 3 = S
SEEEIENIEIIEERESE tH o J ] {1 EEEEE H EIEEEES
= pEE IR ER R EEES & .@ 4 ﬁ = = —3 - Lt 47 ===
eI R R e T KRR SRS I R EX ST RERUIEIREEREE=R RN |t B pEEEE i =
= H D Ee S Ky REREEEC IR Se:PEEESREREL =1 3
P ERELENT CRRETEIRIES BT Bs = gy = e
-+ o ] e o - =4 +1 b b d g {141 b 4t et 1 L { -
FEL et : st A H H R R Sgiis SER [ E
+ + 4 . H + - |1 ¥ A
Hiyl -1 SR R A R AT R R 1 mgas <
=1 H i34 5= PRRATEE ELY pula VT HESIHE ] T
H ] }
H 1= [ sEsertllehe MY T TN Il &
HrA.,.IMHI af M:,ATW Inulvll H L + Il..u..ll.l i — J-”Ul T
-4 {4 I...w!.,L _**.1._1 ot + 4444 ya s L4 .
S 1 e
1 i 1 g M ] | -
RECIRR e R H LT
] 1
m . 4..,+z H . ll..Tl —1— N
= 3 i EERERELE 3 431333381113 E =319
H | 1] !
== R A -3 ER] ..J 1] 4 3 = B
EIFE SRR 1 AR REE T E 179
EF e i d . 3= E 11 BEJRESEE, d i =
SEEEIRH IS Ul HUI AN T 4 -3
U = JEEE S i TR LA 3 1 =
=1 2 T ST a4 HEERIEINGEHEE e - 4 ===
£1E ER T T R ‘
= | 33 i H- 3 34 14 HHil s EEEEECERE : =
=EES d iKY 3 5431 111 w H -M- 2ty i d 1 4 =
= == el e ? B B el = 3 4 i33 33 4 H3347 indaa
= jecEEkiti kxicE ERE THH R AR =
et Ssrefeyyss 334 = EE =
iR w.ax“ﬁi pasipebisEssatip=Ly
HE- g aa3= = gEz HA ISR ]
o gns fywg v g i ST prprasya
3 i Bye Prori bty gt P il Hi{H 14311y HiEv3]
JBH ey e A TR ERE G
HRINCEH e = e ate saedpsbsipeibiiasiinsRiseges
J SR JUENEN QR 5 =1 ] RS SR
—] pupes hanid i ipASE .Lninf.i\ FepNaE I_VAH]
i B ] SHER HiPay
ketiin 1 HHATH I R T
rt ;i T H t T
INEEREE S EE 1 [REN SENESA NI R il
T T30 50 H T T AL T Al
1] i 1 1] 1] ] [l |
i gdl 1 ERERB NN I
Al HH - His 1 HH R T Y ; Al
17 T ] 3 N 3 1 ] — 13
e E i 3 H | ~ 3 1 GRS
i p EEE T . 4 3 - E 3 =3 =
— ri = 313 1 ' i m ~ k: 1 =32
- —7 ] m 3 3 m i Bk WA 33 ”nl - iz - 35—
=3 4.141::4 == 1Tigz T2yl 2 2] 3 35 itz
EEERC IR R EREE FEIL T LR 111313 A3 355593
3311314319 217 FREERRE! o 71 - jroe hagramgy fufum
E 39T H EER ] I FH T 1
E {1 14 $HH 3 H 13 EEEEE
SEER LN EESEES: i 14 {1H 16 1113 i F-HiEihaEsEeEs
SEEEIHEgE s EREE il ] EEE EtEERE T
=4 1 I 131441 i 111 = 4. =33 34
o S S0 a S A A 1 I R T 13 3 E e it ek soat
w 43 =3 3544y 135 | -3 — 1 i \nl\w
ll'l..l_nu.u..'H LY 3 b Eaan
—— i 43 g rger b 14 ] ++] - ¥ s g
33 H + P iy PR SERN P HTTIRST
t pRontri SOEPENH EBOSY BOE RS - m
- H 4 _ id 434 4§ 4 - -+
17 HiE13393 8 ] R SR S
MIHHITRER R baREN 4
i1 T
sijichiitRungs bashi yikifinioty i
L ! il e

2 8 =
3715 QILYIIQNI W¥HL SS3T IHOI3A A% 1W3D¥3d

[ 4]

10.0

1.0

PARTICLE SIZE, micrometers
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Figure 3-10.
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Figure 3-15.
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TABLE 2-1. PROCESS DATA FOR EMISSION TEST AT ARKANSAS LIGHTWEIGHT
AGGREGATE PLANT, WEST MEMPHIS, ARKANSAS: OCTOBER 20-23, 1980;
ESED PROJECT 80/12; MRI PROJECT 4659-L

Production report, Monday, October 20

First Second Third 24-h

shift shift shift Total
Coal input, tons 0 11.65 16.90 28.55%
Gas input, MCF* 509 205 55 769
Clay input, tons 278.7 298.8 317.0 894.5
Product output, yd® 317.7 340.6 361.4 1019.7

Product density (average composite): 33 1b/ft3

Production report, Tuesday, October 21

First Second Third 24-h

shift shift shift Total
Coal ipput, tons 18. 81 17.99 17.56 54. 36
Gas input, MCF 36 , 29 45 110
Clay input, tons N7.7 3N7.2 317.4 952.3
Product output, yd® 362.2 361.6 361.8 1085.6

Product density (average composite): 33 1b/ft3

*Million cubic feet.

{continued)
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v

both of which were heated to approximately 121°C (250°F). The
condensible organic and inorganic fractions represent material
that condensed out or was trapped in the impinger section of the
sample train at a temperature of approximately 20°C (68°F).

The volumetric flow rate averaged 31,283 dscmh (1,104,749
dscfh) at an average temperature of 89°C (191°F). The moisture
content averaged 1.9 percent; and oxygen, carbon dioxide, and

carbon monoxide contents averaged 18.8, 1.6, and 0.0 percent,

respectivély.

Filterable particulate concentrations averaged 175.6 mg/dscm

(0.076 gr/dscf)} with a corresponding mass emission rate of 5.5

kg/h (12.1 1b/h). The condensible organic and inorganic concen-

trations averaged 1.5 mg/dscm (0.0007 gr/dscf) each with a corre-

sponding mass emission rate of 0.05 kg/h (0.105 1b/h).

3.2.2 Particle Size Distribution

A total of nine samples were collected from the clinker

cooler cyclone exhaust. The first test was a preliminary run and
is not considered representative; therefore, it is not included
in the overall data averages. The sampling and analytical pro-

cedures as well as the data reduction technique are the same as

those described in Section 3.1.2 and Appendix A of this report.

Figures 3.2-1 and 3.2-2 present the distribution curves for

each set of four samples collected. Individual data points for

each test were plotted manually. The distribution curve was

: T L3 ™y

plotted manually and represents the best-fit average curve for

the specified number of test runs. All particle size results are

based on aerodynamic diameters and unit density (1 g/cc).

3-18
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c.1
Reference 60

POLLUTION

SI0

PFIZER, INC.
VICTORVILLE, CALIFORNIA

RONMENTAL PROTECT ION AGENCY

Oftice of Air and Waste Management
of Air Quality Planning and Standaras
Emission Measurement Branch

iangle Park, North Carolini i

TEST




EMISSION SQURCE TEST FROM A BAGHOUSE
SERVING ‘A TALC GRINDING MILL

RT

PFIZER, INC.
Victorvilie, California

Task Order #12
Contract No. 68-02-1405

July, 1977

Robert J. Bryan, Director of Field Services
Robert L. Norton, Project. Manager

Pacific Environmental Services, INC.

CORPORATE AND ENGINEERING 1930 141th Street Santa Monica, California 90404 Telephone (213} 393-9449
MIDWEST OPERATIONS Suite 228N 2625 Butterfield Road Oak Brook, Hlingis B0521 Telephone {312) 325-5586

}




particie Size
Range
1-5
5-10
10-15
15-20
20-25
25-30
30-35
35-40
40-45
45-50
50-55
55-60
60-65
65-70
70-75
Total Count

Table I11-3.

PARTICLE SIZE DATA

Sample #1 Sample #2 Average
Particle % of particle % of Particle % of
Count Total Count Total Count Total
2925 36.8 3181 37.3 3053 37.1
1855 23.3 1898 22.3 1876 22.8
1024 12.9 998 1.7 1011 12.3
759 9.5 895 10.5 827 10.0
476 6.0 497 5.8 486 5.9
334 4.2 366 4.3 350 4.2
210 2.6 229 2.7 220 2.7
139 1.7 142 1.7 140 1.7
87 1.1 104 1.2 96 1.2
67 0.8 94 1.1 80 1.0
34 0.4 45 0.5 40 0.5
21 0.3 36 0.4 28 0.3
12 0.2 15 : 0.2 14 - 0.2
9 0.1 9 0.1 9 0.1
7 0.1 N 0.1 9 0.1
7959 100 8520 100 82319 100




ENVIROMNMEHTAL ASSESSHENT DATA SYSTEHS PAGE 1
FPEIS SERIES REPORT SERIES FORM 1 DATE 06/21/83

Appendix
Reference 61

c.1

IES NO: 238 DESCRIBES SAMPLING AT SITE FROM 02/24/78 TO 02/24/78 BY KVB, INC.

K SPONSOR ORGANIZATION: CALIFORNIA AIR RESOURCES BOARD

CONTRACT HUMBER: A6-191-30 PURPOSE OF TEST: ENVIRONMENTAL ASSESSMENTS (MULTIMEDIA)
TASK/DIRECTIVE HUMBER: 000 .

SOURCE DESCRIPTION---=m=mmmmmmmeeemmmmmm— e mmem

S0URCE CATEGORY: LUMBER & WOOD PROD SOURCE NAME: CONFIDENTIAL

SOURCE TYPE: HILLWORK SITE HAME:

PRODUCT/DEVICE: HOUSING PRODUCTS ADDRESS: .

PROCESS TYPE: FINISHING LOS ANGELES »CA 00000
DESIGN PROCESS RATE: 1110 HM2/HR

FEED MATERIAL CATEGORY: WOOD

PRIMARY CONTROL DEVICE: SIC CODé! 2431

EADS HWASTE STREAM DATA BASES----wr—-w=—wmec-——o-

WASTE STREAM DATA FROM OTHER MEDIA WHICH WERE COLLECTED CONCURRENTLY WITH THIS TEST SERIES
ARE AS FOLLOWS(TEST SERIES NUHBER-TSN):

LEDS TSH: GEDS TSN: 00090 SODS TSN:
REFERENCE REPORT--=====-===mmmmmmommmcmommmmemmee
TITLE
AUTHOR )
SPONSOR REPORT HUMBER NTIS HUMBER PUBLICATION DATE

FINE PARTICLE EMISSIONS FROM STATIONARY AND MISCELLANEQUS SOURCES
IN THE SOUTH COAST AIR BASIN.
TABACK H.J.

KVB REPORT 5806-783 PB 293 923/AS FEBRUARY 1979

TEST SERIES.COMMENTS===-==mmmmmmmmmmmmmmmmeemmee

PROGRAM OBJECTIVES TO INVENTORY TSP EMISSIONS,TO PREPARE A COM-
PREHENSIVE IMVENTORY OF EMISSIONS(I.E. BY SIZE DISTRIBUTIOH AND
CHEMICAL COMPOSITION),AND TO DESCRIBE ALT. METHODS OF CONTROL.

" A/Jfo."-él/ Ret

-
Y|




FPEIS TEST SERIES NO: 00238

EFFLUENT STREAM DESIGH CHARACTEéISTICS

COMPOHENT

1 PROBEe1l0 CYC

2 3 UM CYCLONE

3 1 UH CYCLONE

4 FILTER

PARTICLE SIZE TABLE---------~

STAGE &

DSO(HICRONS)

STAGE WEIGHTS(MILLIGRAMS)
MICROGRAMS/DHCH/STAGE
NUNBER/DNCH/STAGE

cuM. XHASS<D50

CUM. MICROGRAMS/ACH<D50
CUM. HICROGRAMS/DNCH<D50
GEOM D50
DH/DLOGO-(UG/DHM3 }
DH-LOGD/(NUNBER/DHM3)

STREAM NO: 01

DESCRIPTION

TEST ID NO: 1

SAMPLE NO:

0z

STAGE/FILTER CUT SIZE:

STAGE WEIGHT:

STAGE/FILTER CUT SIZE:

STAGE HWEIGHT:

STAGE/FILTER CUT SIZE:

STAGE MWEIGHT:

STAGE/FILYER CUT SIZE:

STAGE MWEIGHT:

.19E+01
G9E404
.B6E+D9

35.87
.25E+04
.39E+04
L82E401
.65E+04
.15E+10

-~ o

-

1.90
2.13E+01
6.48E+03
1.97E+11

19.19
&.67E+03
7.45E+403
3.97E+00
1.01E+04
3.08E+11

=~ P

RO bt 0D e

.38E+01
.24E+03
.14E+13

60

.55

.91E402
.13E+02
.D7E+0D
LG5E+04
.27E+13

.01
7.00E-01
2.13E+02
8.75E+14%

0.00E+00
0.00E+0D
7.75E-02
1.20E+02
G.92E+16

SERIES FORM 7

VALUE
8.30 uM
8.19Ee01 MG
1.90 u
2.13E+401 MG
.60 uM

2.38E+401 MG

.01 Ut
7.00E-01 MG

PAGE 10
DATE 06/21/83
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FPEIS TEST SERIES NO: 00238

EFFLUENT STREAM DESIGN CHARACTERISTICS

COMPONENT

HO  HAHE

1 FROBEe20 CYC

2 3 UM CYCLOHE

3 1 UM CYCLONE

4 FILTER

PARTICLE SIZE TABLE---------

STAGE &

050(HMICRONS)

STAGE HEIGHTS(HILLIGRAHS)
MICROGRAMS/DHCH/STAGE
HUMBER/DHCH/STAGE

CUM. #MASS<D50

CUH. MICROGRAHS/ACH<D50D
CUM. MICROGRAMS/DHCM<D50
GEOM D50

DH/DLOGD-{ UG/DNH3}
DH-LOGD/ ( NUMBER/DNM3 )

STREAH HO:

DESCRIPTICON

01

TEST ID WNO:

1

SAMPLE NO: 03 PAGE 12

SERIES FORH 7 DATE 06/21/83

STAGE/FILTER CUT SIZE:

STAGE WEIGHT:

STAGE/FILTER CUT SIZE:

STAGE WEIGHT:

STAGE/FILTER CUT SIZE:

STAGE WEIGHT:

STAGE/FILTER CUT SIZE:

STAGE HWEIGHT:

9.20
2.35E+40)
1.07E+03
2.90E+08

19.24
2.56E+02
2.56E+02
1.92E+01
1.68E+03
4.55E+08

3.80
2.60E+00
1.19E+02
1.10E+09

10.31
1.37E+02
1.37E+02
5.91E+00
3.09E+02
2.86E+09

1.00E+02
1.00E+02
2.22E40D
7.84E+01
1.36E+10

.01
2.20E+00
1.00E+02
1.29E+14

0.00E+00
0.00E+00D
1.14E-01
4.75E+01
6.12E+13

VALUE
9.20 uy
2.35Ee01 MG
1.80 uM
2.60E+00 MG
1.30 um
8.00E-01 MG
.01 UM
2.20E+400 HG




	NONFOSSIL FUELED BOILERS. REFERENCE for 1.8 BAGASSE-FIRED BOILER: EXTERNAL COMBUSTION
	NONFOSSIL FUELED BOILERS.  Reference for 2.1 REFUSE INCINERATION: MUNICIPAL WASTE MODULAR INCINERATOR
	Emission test data from Environmental Assessment Data Systems, Fine Particle Emission Information System, Series Report No. 234,  Reference for 4.2.2.8 AUTOMOBILE AND LIGHT-DUTY TRUCK SURFACE COATING OPERATIONS:
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	Ammonium Sulfate Manufacture — Background Information For Proposed Emission Standards. Reference for FERTILIZER: ROTARY DRYER
	Emission Test Report, Reynolds Metals Company, Corpus Christi, TX.  Reference for 12.1 PRIMARY ALUMINUM PRODUCTION: BAUXITE PROCESSING - FINE ORE STORAGE
	Air Pollution Emission Test, Globe Union, Inc., Canby, OR.  Reference for 12.15 STORAGE BATTERY PRODUCTION: GRID CASTING
	Emission test data from Environmental Assessment Data Systems, Fine Particle Emission.  Reference for 12.13 STEEL FOUNDRIES: CASTINGS SHAKEOUT
	Emission test data from Environmental Assessment Data Systems, Fine Particle Emission.  Reference for 12.13 STEEL FOUNDRIES: OPEN HEARTH EXHAUST
	Air Pollution Emission Test, ESB Canada Limited, Mississouga, Ontario. Reference for 12.15 STORAGE BATTERY PRODUCTION: LEAD OXIDE MILL
	Confidential test data.  Reference for 12.xx BATCH TINNER
	Emissions From The Florence Mining Company Coal Processing Plant.  Reference for 11.10 COAL CLEANING: DRY PROCESS
	Emission Test Report, Island Creek Coal Company Coal Processing Plant.  Reference for 11.10 COAL CLEANING: THERMAL DRYER
	Confidential test data from a major coal processor.  Reference for 11.10 COAL PROCESSING: THERMAL INCINERATOR
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