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Source category: Portland Cement Date: 01/15/93

Plant name : Oregon Portland Cement Location: Lake Oswego, OR
Testdate -10/5 - 10/8/71 Ref. No.: 7
Process : wet Basis for process rate : slurry feed
Emission |Process Volumeiric
Type of Run|rate, rate, Emission factor flowrate, [Concen.

Source control |Pollutant No. {Ib/hr ton/hr_| kg/Mg Ib/ton DSCFM ppm
rotary kiln fabric  [filt, PM 1 12.87 52.1 0.124 0.247
(gas-fired) filter filt. PM 2 17.67 57 0.155 0.310

filt. PM 3 15.12 58 0.130 0.261

average 0.136 0.273 |Rating: c

con.inorg. PM | 1 14.99 52.1 0.144 0.288

con. inorg. PM| 2 2.9 57 0.0254 0.0509
con, inorg. PM| 3 1.78 58 [ 00183 | 0.0307
average | 0.0615 0.123 [Rating: C
SOx 1 271 55.7 0.244 0.487 52,417 52
SOx 2 11.5 55.7 0.103 0.206 52,417 22
SOx 3 8.35 56.7 | 0.0750 0.150 52,417 16
SOx 4 5.74 56,7 | 0.0516 0.103 52,417 11
average 0.118 0.237 |Rating: C
Notes: 1. SOx emission factors based on average flow and process rates.

2. All data rated C due to lack of documentation and recurrence of upsets.
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The work reported herein was conducted by the Environmental Protection
Agency (EPA), Office of Air Programs, Emission Testing Branch (ETB), Metal-

lurgical and Mechanical Section., Mr. Clyde Riley served as the Project
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Officer and directed the ETB field team consisting of Mr. Howard Crist
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and Mr. Allan Riley. Mr. Philip K. York and Mr. James C. Herlihy served as
Project Engineers. Mr. Howard Crist and Mr. Allan Riley performed the

particulate analyses at the EPA laboratories.
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11. INTRODUCTION

Under the Clean Air Act, as amended, the Environmental Protection
Agency is charged with the establishment of performance standards for
new fnstallations or modifications of existing installations in stationary.
source categories which may contribute significantly to air pollution,

The development of realistic performance standards requires accurate
data on pollutant emissions within the various source categories. In the
cement industry, the Oregon Portland Cement plant located in Lake Osweqo, Ore-
gon was desfgnated by EPA as representative of a well controlled operation,
and was thereby selected for emission testing. This report presents the re-
sults of tests coﬁ&ucted at that plant.

The Oregon Portland Cement plant operates at a production rate of

approximately 4000 barrels per day. The plant recently (July, 1967), installed

a 135,000 ACFM baghouse.
The gases from the rotating kiln are directed through the 10 compartment

baghouse prior to emission to the atmosphere.
Three particulate runs were conducted at the baghouse stack, Also two
cumulative gas samples were collected during two of the particulate runs.
The following sections of this report treat (1) a summary of results,
(2) a description of the process, (3) the location of sampling points, (4)

process operating conditions, and (5) sampling and analytical procedures.
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I11. SUMMARY OF RESULTS

Tables I and II present a summary of results from the particulate
and gas emission testing.

The kiln baghouse emissions collected in the front-half catch (probe
and filter) ranged from 0.247 to 0.309 pounds per ton of kiln feed, The
total catch (includes impinger portion) ranged from 0,291 to 0.535 pounds
per ton of kiln feed.

Presented in Table III are 502 sumnary results recorded during con-
tinuous monitoring of SO2 concc=*rations by an electrochemicea? SO2 sensing

analyzer,
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i TABLE 1
l SUMMARY OF PARTICULATE TESTING
Bun Liunber n 5 6
Late 10-7,10-8-71 10-8-71 . 10-8-71
l Parcent [xeoss Alr : 33.0 34.3 34,3
j barcent Isokinetic | | 106.7 - 101.2 101.6
'—" Siack Flow Nate - SCFI™ dry 46,976 54,699 55,577
Szack Flow Rote - LCFH wet 120,135 133,718 135,988
". Vglume of Dry Cas Samplad - SCF 73.449 78.702 80.246
Feed Pate - tcns/hr 52.1 57.0 58.0
' Papticulates
l Praova, Cyclornn, & Filter Catch
mg 152.6 192.9 165.4
l ¢ /SCF* diy 0.0319 0.0377 0.0317
ar/CF 0 Stack Conditions 0.0125 0.0154 - 0.0129
bs/hr, 12.87 17.67 15.12
. 1hs/ton Teed 0.247 0.309 0.261
|
ng 330.2 224.4 185.4
l ar/SCF* dry - 0.0692 0.0439 0.0356
¢r/CF @ Stack Conditions 0.0270 0.0179 0.0145
' 1bs/hr ' 27.86 20,57 16.90
1bs/ton fead 0.535 0.361 0.291
l % Impingsr Catch 53.8 14.0 10.8
|
l * 70°F, 29.92" Hg )
5
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TABLE II
SUMMARY OF GASEOUS TESTING

Gas Composition (Vol. % Dry)

Run co, 0, €O N,
1 18.6 5.0 <1 76.4
' 2 17.6 5.2 <1 77.2
. TABLE III
I $0, CONTINUOUS MONITORING SUMMARY RESULTS
Date Began Ended Elapsed Time{min) Avgs;-ppm $0,
l 10-5-71 13:10 13:50 50 52
10-6-71 09:30 11:38 128 22
_' 10-7-71 14:35 14:40 5 16
I 10-8-71 09:00 09:50 ’ 50 11
| . :




IV. PROCESS DESCRIPTION

Limestone (81 percent) and sand (12 percent) are brought to the plant
by barge from British Columbia, Canada and clay (6 percent) is trucked from
a quarry about 15 miles from the plant. These materials are ground and blended

with (1) percent iron oxide in a rotating ball mill to form a s]urry“pf_apout

32 percent water.

-The blended slurry is fed into the upper end of a slopina, slowly revolving
4
(one revolution per minute) kiln., This gas-fired kiln (No. 4) is 450 feet long,

- 13 1/2 feet in diameter at the feedend and 12 feet.at the front end. Fuel con-
sumption is approximately 1,000,000 BTU per barrel of cement produced. During
passage through the kiln, the raw materials are heated to about 2500°F to pro-
duce calcium and aluminum silicate known in the trade as "clinker". This marble-
sfzed clinker material is discharged from the lower end of the kiln at tempera-
tures exceeding 2000°F and fed immediately into an air-quenching cooler unit
which reduces the clinker temperature to about 150°F., The newlv-formed clinker
material is conveyed to a storage silo from the cooler.

A small amount of gypsum (4,45 percent by weight) is added to the clinker

material and this mixture is fed to the finish grinding mi11. The dust-laden

air leaving the mill (air sweep) is fed to an air-separator or classifier where
the coarse material is returned to the mill and the finished cement (90 percent
through 325 mesh screen) is conveyed to storage silos. Kiln No. 4 can produce

about 4000 barrels of cement in a day.

The control equipment of interest in this report consists of a Wheelabrator

—

baghouse collector which was installed in 1967 at an approximate cost of
r"_"‘"-—-——-__h__

$705,000.00. The flow of dust-laden gases is downward to a manifold between

the collector hoppers. From the manifold the gases move upward through the col-
lector, then downward through a duct to a fan and are exhausted into an 87 feet
high stack with a velocity cone at the top.

7



The basic unit of the baghouse collector is a compartment which contains
96 graphite impregnated glass-fiber bags with a surface area of 90 ft2 per bag,
There are ten (10} compartments in the baghouse, and each compartment is cleaned

sequentially by reverse air flow, The particulate matter is collected on the

¢e of the glass-fiber bags and falls by gravity to the hopper below where

the materia removed by a screw conveyor and returned to the kiln by scoop

feednrs located 1in front of the (3

wstem approximately 60 to 80. percent of
the dust collected is normally returned to the kiln,

The Wheelabrator baghouse collector is designed to handle an air volume of

135,000 ACFM @ 410°F. The equ1pment manufacturer wou]d not guarantee the effi-
-—-'-_""-..,\___.

ciency of this bagh0use. sxnce this un1t was the first one they had 1nsta11ed

86,400 ft2 which gives an air-to-cloth ratio of 1.62:1 or 1.8:1 ft per minute

——
t.du-- - -

WhOSOS Chnparwieni is being cneanea Ine pressure drop across a bag filter 1s
3 to 4 inches of water. The expected ljfe of the bags is from 2 1/2 to 3 years
and each bag costs about 325.00. The expected life of the collector is 20 years

and the annual operating cost averages about $22,500.00.

on a wet process plant. The effective collecting surface area of the baghouse is
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V. LOCATION OF SAMPLING POINTS

The sampling ports located on the effluent stack were positioned
approximately 32 feet (4.6 stack diameters) above the breeching intet
and 18 feet (2.6 stack diameters) below the section of the cone-shaped
cap. The number and locations of the sampling points within the stack

cross-section used for the three particulate runs were determined from the

Federal Register, “Standards of Performance for New Stationary Sources,)

(23 December, 1971). |
For the gaseous and 502 sampling the probes were positioned at one

of the two existing particulate sampling pofts and extended approximately

two feet into the stack.

VI. PROCESS OPERATION

Process operation was interrupted several fimes during the anrse of
the particulate and gaseous sampling. During each of these interruptions
sampling was stopped until normal operation could be resumed, at which time
sampling was continued. Several conditions contributing to these interruptions
were: (1) excessive pressure drop across baghouse,(2) visible emissions from
leaking bags, and (3) breakdown of dust removal equipment.

The stack emissions were constantly being monitored during the particulate
testing, and when visible emissions were noticed sampling again was discon-

tinued until normal operation could be resumed.
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VII. SAMPLING AND ANALYTICAL PROCEDURES

Particulate samples were collected with the train specified 1n Method 5

of the Federal Register, “Standards of Performance For New Stationary Sources”

(3 December, 1971) including impingers as described.

The procedures for sampling and analyzing the particulate and gaseous
samples are described in Methods 1 through 5 of the December 23, 1971 Federal
Register. In add1t1on. the impinger catch was analyzed for particulate residue
including organic matter. For the continuous monitoring of 502 concentrations

an electrochemical sensing analyzer was used,

APPENDIX A
PARTICULATE RESULTS

Table A - I lists the complete results for the particulate and
gaseous runs. Tabie A - II Tists the equations used for the calculations.
Also shown in Table A - II are example calculations frem Run No. 1.
Presented in Table A - 111 are SO2 results recorded during continuous
monitoring of 502 concentrations bt an elec*rochemical 502 sensing analyz~-.

Standard conditions are taken as 70°F and 29.92 in. Hgq.

10



PRADLLE A=l
PARTICULATE AND GASEOUS EMISSION DATA

' Run No. 4 5 6
Test Date 10-7,8-71 10-8-71  10-8-71
. 0, Sampling nozzle diameter, in, 0.250 0.250 0.250
Tt Net time of test, min, 165 160 160
' Py Barometric pressure, in, 29.93  29.9C 29.85
_ Hg absolute
Pm Average Orifice pressure 0.776 0.999 1.033
' drop, in, H20 _
Vm VO]UEQ of dr‘y gas Samlﬂed, 76.497 84.082 85.656
ft” at meter conditions
' m Average gas meter temperature, °F 92.8 106.8 105.4
Vm Volume of dry gas sampled at 73.449 78.702 80,246
' ‘std standard conditicne*, SCF
L Total H,0 collected in impingers 1046.0 100€.C 1013.8
_ and sgh'ca gel, ml :
l vw Volume of water vaper collected 49.58 47.e¢ 48.05
T gas at standard conditions*, SCF
l %M % Moisture in the stack gas by _ 40.30  37.73 37.45
volume -
Md Mole fraction of dry gas 0.597 0.623 0.625
' % CO2 18.€ 17 .€ 17 .6
4 02 5.0 5.2 5.2
l % 0 i [ i
3 N2 76.4 77.2 77.2
' % EA Excess Air Percent 33.0 34.3 34,3
de Molecular weight of stack gas, 31.17 31.02 31.02
dry basis _
' MW Molecular weight of stack gas, 25.86 26.11 26.14
wet basis
' Cp Pitot tube coefficient 0.85 0.85 C.85
‘ APS Average velocity head of stack gas, 0.496 0.620 0.638
in. H,0
2
l TS Average stack temperature, °F 353 351 353 .
Np Net sampling points 33 32 32
' Pst Static pressure of stack gas in. Hg 0.13 0.1€ 0.16
_ Ps Stack gas pressure in, Hg absolute 30.06 30.06  30.01
" Vg Stack gas velocity at stack conditions fpm 3122 3475 3534
Al Stack area, in.’ 5542 5542 5542
) Qq Dry stack gas volumetric flow rate at 46,976 54,699 55,577
standard conditions*, SCFM ~
Qy Stack gas volumetric flow rate at stack 120,135 133,718 135,988
. cofiditions, ACFM
%1 Percent jsokinetic 106.7 101.2 101.6
1
l * 70°F, 29.92 in. Hg




- TITLE A-T (concluded)
PARTICULATE AND GASEQUS EMISSION DATA

=
o

>
=
[e) .
»
|4
i
|on

Tc ‘Unit Feed Pate- 52.1 57.0 58.0
Tons/hr ‘

me Particulate - probe, cyclone 152.6 192.9 165.4
and filter, mq :

m, Particulate - total, mg 330.2 224.4 185.4

Ic % impinger catch 53.8 14.0 10.8

Can Particulate - probe, cyclone, 0.031¢ 0.0377 0.0317
and filter, gr/SCF* '

Cao Particulate - total, ar/SCF* 0.06e¢2 0.0439 0.0356

at Particulate - probe, cyclone, 0.0128 0.0154 0.012¢9
and filter, gr/cf at stack
cenditions

cau Particulate - total, ar/cf at 0.0270 0.0179 0.0145
stack conditions ' .

Caw Particulate - probe, cyclone, 12.87 17.67 15.12
and filter, 1b/hr.

Cax Particulate - total, lb/hr. 27.8¢ 20.57 16.90

tf Particulate - nrohe, cvelona, n.247 n 2No n_ 281
and filter, 1b/ton feed

Ptt Particulate - total, 1b/ton feed 0.535 0.361 0.29]

*70°F, 29.92 in. Hg, dry basis
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PARTICULATE CALCULATIONS

- [ z - . . ot RO S | B G- Yo : v
t. Voiume of dry gas samnled at standand congiticne: 7297, 23,02 4n, ha, SCF
Iyl

P4 )
R i 726 '
574 17.7 x 76.497 (29.93 + 153%—) _ 3
') el = 73.449 ft
] (Tm 'i-.vr_t-'-f) o ( 92.8 + 460) . . .

2. Velume of water vepor et 70°F anc 25,97 in. hg, SCF

Y., = 0.047% x V, = 0.0474 51086 = 49.58Ft3sCk

H

Fercent moisinrz i
100 x V| .
Tno= 0ES, 0o x49.58,

v iV "73.449 49,58
Y ‘gas

{n)
-

*40.30

s
o
m
-h
-
a1}
(9]

1
o
|
-~
f
s
=
<

o
fa
v

5. Avzrage molecular weicht of dry stach gas

29, .
iy = (;"eCJ2 X IOO ) o+ (% X oyl i (5CO + 1) fTCw

Jh

(18.6 % ~ot) + (5.0 xfg)-rwa4 x%§)~31n

1

. toleculer veioght of stech cas

P = by x My 18 (1 - Hd) =31.17 »0.597 + 18 {1 0,597 ) = 25.86

~Jd

Stack gas velocity at stack conditions, fpm

ir- ] .,‘l/')
- e g - . =
\/ = 4 36N \,bl ry w7 EREE 1 Pt H
4,360 ¥ T el [ T

Ve » 3 rs F A 6 . L < X

[ .
4,450 x19. Qlﬁw‘_”j, _j: 3322 pm

t'30.06 ~<25.86
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TABLE A-IT (concluded)

ot o vyt gt e T et yamt o o . P, R T H'
Stack arn volumetric Tiov rate at stendard condilices®, 8CH
o

n,123 x Vg 2ohe XMy T 0125 x 3122 X 5542 x 0. 597 X 30 06 _
0_ = (“ -y g,,f‘(—\) - = ( = 46,976
5 _ g ¥ ey 353 - ) SCFM

o, Stack 0as VO]WTetIIC flow rate at steck conditions, ACFM

.05645“x fgwx (To + 2E7) 06245 ;46,976 (353 + 46N} _ 120,135 ACFI
s d 30.06 * 0.597

2
1

19, Percgent isond

o1 - ¢ et | 1.0y (383 ¢+ 167Y 173,489

ok Ty x Poox My x Y 3122 x 165 x 30.06 x 597 x (.250)2

106.7%

11. Particulate: probe, cvelone ond Tilter, ov/SCF* Dry Basis

Mg
- 0.0154 x ~ = (.0 X185 6_

=0.0319 er/5CF

varcicuiata Toral, avriiire v Tesis

) iy
Cao = 0,0154 % V_

= (0,013 % 330.2 =0. OGQZQ'/'hu,

73.449

Fatd

13, Particulats: prove, cyelone end {ilter, or/CF a2t stack conditicne -
Vo7 X Lo X Ps ¥ Ve 2 17,7 x 0319 x 30.06 x .597

(. = e = : = 0,0125 gr/CF

at (15 + 45U) (353 + 460) !

fis

14, Particulate: total, gr/CF at stzck conditions

17,7 x € n Pox e 17 7x qggz x 30.06 x_.597

0.0270 gr/CF-

C. = = i = =
au (lS + 400) U 353 -
5. Particulate: orobc, cyclone, and filter, 1b/hr

C_” = (1.00257 x an X ()S = 000257 x0.0319 ;46,976 =12.87 1h/hr

GV [ .

16. Particulate: total, 1b/hr
o)

C = 0.00u

_ « 0 = 0,05357 x0.0692 46,976 =27.86 1b/hr
IR INe} 'S

o
N ot
>". J
o
x

i

17. Particulate:. nireho, cyclena, ool fitizr, 1o/ton feed

e 12,87 T e e e

16, Particuiace!  Lusdi, io/ton

C
b __.Q.S__. = 27 .86 Ll oo
Ptt TC 5 1%, m)q feod

[ A ] *; Sy : - A .
s UOCF, 79,02 dn, g 14

. i . - -




TABLE A-III
S0, CONTINUOUS MONITORING RESULTS*
, - | Avg.
= Date Time of Reading ppm_S0» ppm S02
10-5-71 | 13:10 33
13:20 30
13:30 . 42 52
13:40 72
' 13:50 81
10-6-71 09:30 12
09:57 9
10:10 12
10:15 15 22
11:30 33
- 11:35 39 -
- 11:38 36
10-7-71 14:35 : 18 16
_14:40 15
10-8-71 | 09:00 i
009:10 12
09:15 14
09:30 9 11
09:40 9
09:45 9
09:50 12

*Readings of ppm recorded directly from instrument scale.
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APPENDIX B
OPERATION RESULTS

Presented in this section is a summary prepared from the process

1og located in the plant control room and the particulate field data sheets.

On Thursday afternoon (10-7-71), kiln operatina smoothly with
average feed rate of 52.1 tons per hour during samplina period of
1346 to 1540 for part of Run No, 4, At 1600 kiln was shut down
since pressure drop across baahouse was becomina excessive (9 inches
of water) due to failure of dust removal system, _

Run No. 4 completed on Friday (10-8-71) morning, Run No. 5 obtained
from 1200 to 1450 with kiln operating smoothly at an averaae fead
rate of 57.0 tons per hour. Run No. 6 obtained from 1545 to 1834
with kiln operating smoothly at an average feed rate of 58.0 tons
per hour.

) During these three wns, about 60 percent of the dust collected
in the baghouse was returned to the kiln.

Crvrrnmnal pklimwm wiime timmn adbbnmmbad - Madanecdair med PTho o imdeer L..&
A # s wm s W Wik T A e I LT Ny o A VY N AV R R XV - AV Y. O ViV R

had to be discarded due to leaks in the baa filters, These leaks were
detected wnhen visible emissions were observed at the velacity cone on the stack.

The particulate and gaseous results described in this report reoresent

sampling during normal kiln operation only.

16




APPENDIX C

FIELD DATA

This section presents the actual field data recorded during the testing.
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; i
'-- i PRELIIINARY FIELD DATA
' Stack Grometry
] Plant @/u?m fﬁx%mjém’f
' Test No. / ,
: E , Location w ﬁd—:ﬁjg
] N .
S .. Date 3)*',25- paa
" -_li A. Dist, from inside of far waH Lo outside of
: near wall, in., = 5’7/
.-- P
' B. Wall thwkness, in., = .3;,
) Inside diameter of stack = A-B 35’”
l 2 Stack Arca = 55‘35/ |
" ._v‘ Cominents ; 4 (_'" (}ilﬁ }4;7’/;‘ ..L‘u;_
2 ' .5 e At LT
Sketch of stack cross-section T
showing sampliing holes
Calculaticns: “‘44" . - ,
/ \ I?G'ai‘nt 1 % Dia. Tur Dist. {rum vuisiye ’
Z circular stack jof samnle port, in.
- —— =
T . [e V)¢ 3y43.25=9 5
i 8’. ‘—- 7 —— , _ ) 3 .
, : Sincliny | )S |49 y.1/ = 7%
{ Pirls | T o
/9 3.5 743 = /CF
. 3
- | 3 __1/4.5 05 = /3%
- L
33’ 2 /e 9 ¥,2 =173
. =
- [l 1220 /3.5 =2z |
. i v
B /D 23.3 238 = 27% |
(74 37 -5: 3).4 T 34 :
= J (12,5 S2.5 =552,
, 3
71747 bLo) = (3F
] L AN AV ;?,,1;,4‘
S 1 f3 L2 7 =33 " |
_ =
é/ 225 73'_3 = }é ——{/—— )%
Calculator [7 Z ﬁ,{p_A =3 9/, 5 L, ] = YO
./ 2195, 799 = §3+&
NCA-28 (])/07) / 3.4 $2.5 = ¥S
20 7 i
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¢f Dry Stack Gas =
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o8 L&
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ORSAT FIELD DATA

' A L
i AT o S il & e M M5 A bk o]

i Location 0’14-«)/6"* f dbmu{ é//NJ Comments :
| Date / j/" o~ 7/
Time_ 0200 — })3 7

Operator d(é&h fdf:} -

Jest (co,) ... (0,) (co)
- o "~ Reading 1 - Reading 2 Reading 3

)

: //<Z¢z;”""

[

TS

_ /6~

".1 ‘.-

| - 77
| NCAP-31 (12/67) 37 |
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Pa.!"t 7- f'o :‘. ";' 3

¢ —r s
0, F vol. (Dry Basis), V.o o of
N::’ 4 Volo. (Dvy Basis), v, ] \7\7‘ oG, i + Q/Eé
o I AR Ll
/; Mb' ~hvg. holecular Wi. of s
¥ J  pry Stack gas = L_‘-i_'}__L_LE_
(&) a, Excess Air, % -V, )
- e s ,-:r- bh “'P‘% - v = ‘
Tyanc oy ALl Ansvers 5 bl ——
+¢, Carmanes of Regulls = _
Vh1 (Vbh X_I_)_g)

2
% oy _ , R
(15) 2. CC, Cantributed by burner, 5 by vol. of stack an corrected to tect conditions.

Yon 7 b ¥ ,YL)_‘. % B T
-V

Nen,-22 {12/67) ' dh
38

' NATIONAL CERTFR FOR AIR POLLUTTC CCHATROL 2
l ORSAT DATA AKD CLLCULATION SHELL
- Orsat Anslysis - Burner Only (Fram bag sample)
l Sampling Point Location
I Date ~_ Time
; rrAnal =Tc [Ahalysis |hralysis X = [Wt/iole
: 1 3 Ave | Mole Mt Dry Rasis
' €O, % Vol. (Dry vasis), Yo / 4l /200
v
Y ! - ..
co, 4 vol. (Pry basis), \1;9/— - , : o8 /sou 1.t
. . ] '
I 0, Vol (Dry Dasigh Vs ] 32/100 | +
: J c o\ . r/- ,
) o T ol. (DT}_%&S:LS), Vbe / 28/100 |+
- 1 - Avg. Foleculer Wi
I . bk of Dy Stack Gas = :___________
l O:«sritfiji.'sis for Tes’.‘i - \'}a_s_’tf and Burners (¥Frm ban sarmle)
l pate [0 -6 71 Time 0707 . 4/ 377 Run No. 1
| Sampling Point Location 05 ey £ E,Z'_,«_’f_:_-zz Coom K
Analysis | Analysis Imalysi% \EJ X =| Wi/iole
l - 1 2 3. AVEl 1inle Wt |Dry Fasis
: A {7 e o R
‘co,, % vol. (Vry Basis), Vo, /5. ( wmio | Sl §
co, % Vol. (Dry Basis), V. —_— 10800 | +
oy i
32.0.0 | + [




f
i
:
f
I
]
|
)
l

ST e AT PARTICULATE CLEANUP SHEET R o
pate: . /P 7*:)77 7 Plant: &nﬂ‘wh fr/’mfad W

" Run number: Eoin j} " . Location of samp1e port: X0, ﬁx/u_g_&
operator: - C 8 .an ' Barometric pressure: ) 254 v

Sample box number: } ) C ~ Ambient temperature: o)

Impinger H20

-

Volume after sampling Z/0ml  Container No. . 5 * Ether-chloroform extraction

.iIIII . saaa LB b agh el e b —ak P T T T TT BRI

———

Impinger prefilled with~ " ml  Extra No, of impinger water mg

Volume collected )0/ mi . 1Impinger water residue ' mg

Impingers and back half of ~  Container Ho. : e
Filter, acetone vash: . Extra No. Weight results T mg

i - . B . - J—

Dry probe and cyclone catch: - Container No._ _3 B _ IR

Extra No. Weight results mg

————y

. I . n I Ly P
+ .
'
L

Probe, cyclone, flask, and _'Container No. O
front half of filter, Evira HNo

Vainht rocults : " mn
acetone wash: "o

- e

-— - e

Filter Papers and Dry Filter Particulate
Filter number Contziner no. Filter number Container no.

. |
l 01196 ¢ 3 | '
T 1
1 - Filter particulate '
' - : 1 - _ weight mg
N D o -~ Total particulate weight | - ' mg
I Silica Gel L - o /D_/D" .
L e
% . MWeight after test: L3600 | =
I  Weight before test: o0 ' : / “17‘ |
- Moisture weight collected: _ 6.2 . Moisture total, Oﬁfé gm
{ I Container number: 1. 2. - 3. 4.
"I Sample number: _:él - L Analyze for: s IR

Method determination:

I Commeﬁts: M&?f/w *éM;{dLL{iJ OLEA, /J,/’?._Q/ M/O-D’,?/

Y
1
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PARTICULATE CLEANUP SHEET

Date: Jh~ 70 © Plant: ﬂdw/ 0

Run number: Location of sample port (207
Operator: ijqlq;bj C;Lu;{ Barometric pressure: 29I
Sample box number: ]  Ambient temperature: O

Impinger Ho0

i - Volume after samp11ng A{ij]
Impinger prefilled with ]

Volume collected 42 ml

.Contéiner No.éz/4;

Ether-chloroform extraction
= of impinger water

ZH4%

ng

Extra No.
' Impinger water residue

ng

725

Impingers and back half of
filter, acetone wash:

Container HNo. efff . _
Weight results

mg

Extra No.

Dry probe and cyclone catch:

Container Ho.
Extra No.

Height results

mg

Probe, cyclone, flask, and
front half eof filter,
acetone wash:

Container MNo. e%

Eu'l-v--n "f\

e Wl Ve [R)

w3

Filter Papers and Dry Filter Particulate

Filter number Container no.

Filter number Container no.

o,

l
|
i
l
1

- Filter particulate

11948 & /2 , weight mg
- Total particulate weight ' mg
Silica Gel S - N
Weight after test: K9 DYE 370 %;{’C .
~ Weight before test: Dero 2erd - ' . SONE .
~ Moisture weight collected: /4 ¢ Jj4 € - Moisture total /D06 gn
Container number: 1. o

2. 3. 4. _

5

Sample number:

Method determination:

Analyze for:

e

Comments: ‘ -

40




- Plant:

' Date: /D g» 7/

PARTICULATE CLEAHUP SHEET

0 ’L&J.“gr)-\

¢,'| Z’Cffw‘ | ;J

Run number: 5/
Operator ;%lJﬂufa«d/ wat¢){
Sample box number: /

Location of sample port: XU ff_m

Barometric pressure:
~ Ambient temperature: . § ©7

2¢ 857

" Container No G4 -
Extra No. 1

" Volume after sampling /zQ ml
Impinger prefﬂled withZap ml

770 ml

Volume collected

Ether-chloroform extraction
T of impinger water__ mg

Impinger water residue ) mg

Container Mo, gﬂ

Extra No.

. Impingers and back half of
filter, acetone wash:

— e

I
I
,_I
‘ I Impinger Hp0
l
|
I

Weight results T g

Dry pzobe and cyclone catch' Container No..

Ex.tra Ho.

—

Height results B mg

Container No. G

Fytra Ho

Probe cyclone, flask, and.
front half of filter,

acd LU‘ = HOD“

‘-’h':hh',' L alal
D R I R ]

IRk
'

i3 ' iy

Filter number Contziner no.

- -

Filter number Container no.

l Filter Papers and Dry Filter Particulate

l -
///(4/ SO
- . . ‘
I - Filter particulate
1 weight mg
Total particulate we'lcht ' mg
Silica Gel Y . - B 770 -' -
Weight after test: _4/4’3_5’ T _ ,f__.'_",\...i‘
Height before test:> LA S /0/3 07
~ Moisture weight collected: L, 27 - Moisture tota'l[bli ¥ gn
' Container number: 1. 2. - 3. 4,
Sample number: -3 Analyze for:

Method determination:

l Comments:___J e ‘c,{f,—‘( 15,,‘_.\, /

l - R
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PARTICULATE CLEANUP SHEET

Date: /p" ! - 7/ Plant: /)49_4/711 ﬁ/ﬂl&m.{ (ﬂm»j’ -
'fﬁl Location of 55%p1e part: ,Eﬁ,.h 4§QL§A$an

Run number:

Operator: _ O£ ,é./ék/] Barometric pressure: ‘72 4¢ -
_// Ambient temperature: L .

Sample box number:

Impinger Hz0
Volume after sampling //DD ml  Container No. 3~ Ether-chloroform extraction

Impinger prefilled w1th»~ot~m1 Extra No. - of impinger ”afef e
Volume collected 975%Jm1 : Impinger water residue ' mg
Impingers and back half of Container No. : \

filter, acetone wash: Extra no. Weight results ' mg

Dry probe and cyclone ¢ «7  Containe’ No. L . : \ | :
' ' N Weight results_ - mg
_ '

Probe, cyc]one, f]ask and Container MNo.
TVol eV
acg‘ggpgd\;‘as;l T ’ Extra [O. Weight resdiis mn
F11ter number Container no. . Filter number Ccntainer no.
0/ 7(} f 2 | :
|
i Filter particulate
| weight mg
Total particulate we1ght - mg
Silica Gel ' /'25, S
Weight after test: 229 .2 }31\5- ' Hg;Z,,ff
Weight before test: 790 ? o 33.5
Moisture weight collected: 20 18,5 : Moisture total 734, §’ m

Containar number: 1. 2. - 3. 4,

Sample number: Z,-' Analyze for:
Method determination:

Comments: /ECM /'/Lc‘mf\w /44;7/1 é(.u Zw //‘—(—'é"h A/{«.d/ Hoen a--/
Lovm /Af;_

' Filter Papers and Dry Filter Particulate

42
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N VS yi/ 7Y for sl aunt
B ’#;:=:__-—-—"""—i. SAFPLING SUMIARY SHEETS -
I,._LHT /’),u_m\ ik ,,,b/, &,MJ LOCATION iu!g_ Cga-aféq/- , qum

J 7 4
SEMPLED S“L“CE yolt’3 ;52;§XLrQMLe__ ,sﬁgZ::cji
IIIpain Data |

Nozzle| Ret Bar. Orifice Volume sampled | Feter | Volume sampled
Run dia. | time | pres. | diff.AH meter cond. teirp. | standard cond. -
\Q. Date in. min. | "Ha. "H20 cu, fTt, OF cu. ft.
RS 2ST T30 129.9¢ | . LaT 2%. 777 10T T3 3rS
L0-6-21).250 |196.5|299¢ |, By 63. 200 1382 | (7.4950
ho-2Xieg) 25 |jeS 12992 |, 77 26,957 1927 | 723,449
[0-3.71.250 (Mo 2590 )|,577 84.03RX  Upe.3| 78. 702
o3 mi.250 lige R739817.023 | 35 cep liesy | 30,24¢
g_ggre éna Gas Data ‘ _
Total © Moisture Mole Molecular Molecular
moisture std. cond. % Moisture Traction wi. of dry | wt. of moist.
mi. cu. Tt. bv volume dry gas’ stack ces - stack qas
YIS Ttrs— 132 34 Tl o AT B Ny s
733.8" vy 4% 37.74 )| (03 2i- /5 25,73
lo9k.0 199 557 140.3b |,597 21.47 25, 3¢
(006 0 9T ed. 13/ /3. | ,e23 3/, oA 6. )
jos2. 3 193,05 13745 |,¢26° | 2/ o2 2¢, /y
Leck Data
Stack Velocity Static Stack Stack
area head " press. press. temp.
in2 "H20 "Hy. "Hg. Abs. Of
5 = F2 s 439 c 12 203 St
ESN2A .5 39 iy 3D J O 375
S.5492 b 9L 13 32.0¢ 353
5 Sy 4 20 b 30.2¢ 3.5/
sS4 2 37 Al 340/ 353
ocity and Calculation Data I
Stack Stack ..
Average velocity fpm gas volume Percent
Vv Velocity x temperature PR stack” cond, scfm isokinetic
i s O A w2 A YA /03—
R/, 07 pe| 3281 95 ¢iL | /D6, (o
1997 :;g,zs; 3/28 19 g7B7 " /o, 7
;z R33 229 3975 159692, | 101.2X
2.7/ I‘L,_zﬁj"’__i.ﬁgl‘ 55522/ 140/ b

J&w B uae pGprett duse Lo o W‘Jf AAe kK ditin ard 1etlaeg 2, /omm ;

e

g - m - e S et e —
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APPENDIX D
STANDARD SAMPLING PROCEDURES

The particulate and carrier gas sampling procedures for the testing

are identical to those outlined in the Fedéral Reaister, "Standards of

Performance For New Stationary Sources", (December 23, 1971).

Continuous monitoring of the SOy concentrations was accomplished by

using an electrochemical sensing analyzer manufactured by Dynasciences

Corporation*,

*Mention of a specific company or product does not constitute endorsement
by EPA.
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APPENDIX E

LABORATORY REPORT

Table E-1 presents the particulate analysis results which were re-

ported by the EPA laboratory.

¢



yland Cement conpany

yesulls of partlculate nass determination for the
cmpling rrip Yo Qregon Fort and Cement company apP~

prir NO-. o (October 1271)

Egactiqg_ : Particylate, md
Tmoinge¥ viateX resgidue 175 3
Back hanlf rinse 2.3
Front a1t rinse ' 113.7 X
Filter _38 9

230.2
Trpinger water residue ~g 7
Back =1f rinse 5.8
Front nalf ¢rinse 144.1
FilteX _AB.S

op4 .4
Imownder water yesidue 16.8
Badk'half rinse 3.2
Fyont half rinse 118.8
Filter _A6.6

185 .4
Water plank ¢.3 g/ 500 ml
acetone plank 0.0 g/ 500 ml

The above results reflect sdbtraction of the planks:.

® This gample 1ezked in rrensit ro the laboratory: the
original golume ¥es estimated ro be 1503 ml, the averade
volume of the otheXr £vio runs.._The actual volume was g00 ml-




APPENDIX F
TEST LOG

Table F - I presents the actual time during which particulate sampling
was conducted.
Table F - 1
Sampling Log

Run Date Sampling Port Began Ended Elapsed Time(min.)
1 10-7-71 ] 13:46 15:06 80
2 15:18 15:48 30
1 cont, 10-8-71 2 08:50 09:45 55
2 10-8-71 2 12:00 13:20 80
1 13:30 14:50 80
1 15:45 17:05 - 80
2 17:14 18:34 80
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APPENDIX G

PROJECT PARTICIPANTS AND TITLES

Name

Howard Crist
James Herlihy
Allan Riley
Clyde Riley
Gene Smiih

Philip York

Title

Analytical Chemist, ETB

Chemical Engineer, SDID -

Technician, ETB
Technician, ETB
Chemical Engineer, ETB

‘Chemical Engineer, SDID
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