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PREFACE -

The work reported herein was conducted by The Environmental Protection
Agency (EPA), Office of Alr Programs, Emission Testing Branch (ETB), Metal~
';lurgical and Mechan1cal Section.[::z. Clyde Rxley served as the Project
-Officer and directed the ETB field team cons1st1ng of: Messrs. Robert Martin,
Ray Mob1ey, Allan Riley, Dana Ludwig. and Howard Crist Mr. Philip York and
Mr Tom Jacobs served as ProJect Engineers Mr. Howard Crist and Mr. Allan

aR11ey performed the pol]utant analyses at the EPA laboratories

: Approved:

. Environmental Protection Agency

':Gene K. Smith - o
~ Chief,Metallurgical & Mechanical .Section _

March ZZ, 1972

=
LA
-
eam
il

x
e

[

I

T




¥
Fa
4
-
,l‘

1

1I.
111,

Iv.

.

LY

Appendix A

I

'Appendix'F

'_V'_'-
_.yléf.ﬂ_Prdcesg dbefatioﬁ :h: ‘ -.. ," ;£'; w.i‘ ;=;. : _  . .

CVILL

Appendix B
‘ Appendix'C'
'_Append%x D_E
.Apheﬁdfx E

Appéndix G

TABLE OF CONTENTS -

List of Tables and Figures | - T

Intrbduction

 Summary of.Resulfs

Location of Sampling Points I ':_' ;_::a_;l )

3

5

Process Description N o e
| 2

3

Sampting aﬁd-Aha1}£jéa1'Procedufes :7:";ff jT€fi”"'_14 "

Particulate Resultét B 1
  Géséous Reshlts _ ?"'l:-" : '._ - 2

Field Data  __‘:;£;__ . . -‘ ;.-_: 26.
JStandafd Sahp1inglﬁr§§edures .;~:.. -_ . ~  -‘ -: 68“
| Laboratory ﬁéport B o _;'__f o €9
 Test Loa R e 76

. Project ?articipants_and Titles | | 77

R




T

2

: . . ] '
N TR BN S B OE S A AN S TR I I TN BE am e aE
P . . - -

Table No. -

1
I

I
A-1

AIL -
A-111

E-V
-1

Figure No.
1 -

I. LIST OF TABLES AND FIGURES i

Title

- Results For lenker Cooler Stack MNo. 1
~ Results For Kiln Stack No. 1

Gaéeous Results For Kiln Stack Ho. 1

;C11nker Cooler Stack Mo, 1 Particu]ate

Em1ss1on Data

© Kiin. Stack No. 1 Part1cu1ate Em1ss1on Data
~ Particulate Calculations
- Carrier Gas Data -
NO, Emission Data

Stack Sample Analysis

" Analysis of Impinger Particulate

Metals Emission Data

‘Results of Emission Spectrographic Analysis
Analysis Pesults of Impinger Particulate
“Sampling Log '

Title

_Electrostatic Precipitafor on Kiln

_ Page

h 00 ~N Oy

22
25
25
70
72

73
78

75
76

Page
10




1

T

2

. pr .

- II.. INTRODUCTION

Under the Clean.Air Act, as amended, the Environmental Protection'
-Agency is charged with the establishment of performance standards for new
installations or modifications of existing instailations 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 Maule lndqstr__;_glant_lggated in Hialeah Florida,

was deSig«ated by EPA as representative of a well controlled operation and

was therehxﬁgglggted_for_the emission testing program. This report presents

___g_results_ni_the tests conducted at the Maule plant

[hg_rece__lv constructed Maule cement plant has. been in Operation for
' w7
over two years. The plant has two parallel wet process units, ‘each consist-
—-—-"‘"-.—.-—_-

ing of a kiln, electrostatic preCipitator and stack; and a clinker cooler,
electrostatic precipitator and stack. _
- The gases from each of the separate rotating kilns are directed through
| one of two parallel electrostatic preCipitators, then emitted into the atmos-
phere through a connecting stack | _

As the clinker falls from the rotating kiln onto a cooler-bed air is
drawn through the red- hot clinker. The resulting dust- laden gases are then
directed through one of two electrostatic precipitators prior to discharge -
through a cernecting stack. - Three particulate samples were collected at this

stack. o | | -
| Sampling at the kiln stack conSisted of continuous monitoring for COZ,

02, and CO plus the collection of three particulate and four nitrogen oxides

_ samples.




The following secfions'of this report treat (1) the summdry of results,
- (2) the description of the process, (3) the location of sampling points, (4)

proceés Operating conditions, and (5) sampling and analytical procedures.
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I11.. SUMMARY OF RESULTS

Tables I, II, and III present a sumnary of results from the particulate
and gas emission testing. ' : .

The clinker coole; particu late emissions contained in the front-haif

catch (probe, cycione, & filter) ranged from 0. 0798 pounds per ton of feed

" ranged f from 0. 0885 pounds per ton of feed to 0 112 pounds per ton feed..

B The kiin stack particuiate emissions contained in the front-haif catch
fibiistrnte

———

ranged from 0.634 pounds per ton feed to 1.799 pounds per ton feed._ Resuits

—

~ from the kiin stack testing are not as consistent as the clinker coaler re-

——

| Pl :
: suits;_“Ihjgﬁjg_ggggiglx_gge to several upset conditions encountered in the =;
 ktin operation during she ¢ testing. T

o Nitrogen oxide levels ranged between 85 ppm' and 265 ppm during the
course of the particuiate testing. ' '

The average concentrations of COZ’ 02, and CO at the kiln stack are pre»

sented in Table III

"+ standard Conditions - 70°F, 29.92 in.Ho -

- to 0. 106 pounds per ton of feed The totai catch (includes impinger portion) o
M . -




TABLE I

RESULTS'FOR CLINKER COOLER STACK NO. 1

Rup Number

‘Date

.Peréent Excgss Air

Percent Isokinetic

Stack Flow Rate - SCAM* dry

‘Stack.F]pw_Rate - ACFM wet
'-Volume of Dry Gas Sampigd - SCF*

Feed Rate - tons/hr

Particulates

Probe, CycIone, 3 Fllter Catch

mg

gr/SCF* dry

‘*wgr/CF'@ Stack Conditions
bs/hr |
“1bs/ ton feed -

Total Catech

_ hg S

gr/scRedry
gr/CF ©@ Stack anditions
lbs/hr _; SRR
1bs/ ton feed |
. %,Impwnger Catch .

%70°F, 29.92" Hg =
'NA - Not Applicable

2-25-71

NA
106.2
19,473

23,898

' 74.90
a1.2 "

128

0.0263

0.0214
4.381
0.106

BN TS

. 0.0276

' 0.0224

4,596
S emz

2-25-71

NA
110.0
17,369

21,360

69.25

an2

127

0.0282
0.0229

_ 4,203 B
Q;lQZ B

10.0307.
- 0.0249

4,551

S 0.110

- 2-25-71

NA
103.7

©18,9%

23,216
71.41
8.2

94

0.0203
0.0166
3.286 _
0.0798

104

0.0224

. o.0083 -

3647

0.0885
9.6 L
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RESULTS FOR KILN STACK NO. 1

‘TABLE 11

Run Number

Date

Percent Ekcess Air

Percent Isokinetic

Stack Flow Rate - SCFM* ary
Stack_Flow;Ragg - ACFM wet

Volume of Dry Gas Sampled - SCF*

Feed Rate - tons/hr

“particulates

Probe, Cyclone, & Filter Catch

oomg
gr/SCF* dry ”._ |
ngCF @ Stack Conditions
lbs/hr L
,lbs/ton feed |

| fotal_Catch

“rz-mg--'_‘_
gr/SCF* dry

Qr/CF e Stack Cond1t1ons
1bs/hr '
Tbs/ton feed .

K1 Impinger Catch

 * 70°F, 29.92" Hg

1
2~26-71
181

. 96.1

126,208

| 0.0596
0.0260

55,031

48.84

40.3

172
0.0542:
0.0236

2553

0. 634

- 189

© 28.07
0.696
9.0

2
2-26-71
181
94.5.

122,704
47.49

40.3

272

0.0882
0.0391
41.08

.09

321

- 0}104 -~
' 0.0461

48.54
- 1.204

15.3

3
2-26-71
181
96.2
52,018

118,324
 46.17

40.3

488
0.163
0.0715
72.51
1.799

518
0.173
0.0759

76.99
1.910
5.8




COTABLE 1T

'"GASEOUS RESULTS FOR KILN STACK NO. 1

3: Gas Composition (Vol % Dry(‘))‘

+

B

A |

iQGas Composition (ppm dry)* .

Samp le-N_év:"—iﬁ- e

i

a7

LW N

a5

e

. 3 _ B B N N W N W O |




1V. PROCESS DESCRIPTION

Clay and crushed 1imestone are conveyed to the plant from an open pit

L}

- quarry adjacent to the plant. These materials are ground and blended with

shale and pyrite in a rotating ball mill to form a slurry,

r

o The biended slurry is fed into the ‘upper end of one of the two sloping,
B ~slowly revolving kilns., These gas-fired: kilns are 421 ft. long, 12 ft. in
—4--—~_‘__..______ -

i_diameter at the feed end and tapering to 10, 5 ft at the discharge end with

'Vfrefractory lining encased in a steel cyclinder. Fuel consumption is approxi-
~ AqL

. mately l 420 000 BTU per-356 1b. barrel of clinker produced. During passage :

T

'-Vthrough the klln, the raw materials are heated to a temperature of about
2800°F to produce the element hydraulic calcium 51licates, known in the trade

h as "clinker" _This marble sized clinker material is discharged from the lower

[

;.1 end at the kiln at temperatures exceeding 2000 F and fed immed1ately into air-
| quenching cooler units which reduce the clinker temperature to about 150°F,
~ From these coolers. the newly-formed clinker material is conveyed to a storage
plsilo. e | o S :h-;.__: ‘- _
A small amount of gypsum (4 45% by weight) is added to the clinker meterial__ﬂlg
:"and this mixture is fed into the finish grinding mill. The mixture leaving |
the grinding mill is fed to an air-separator or classifier where the coarse _
material is returned to the mill and the finished cement (90% through 325 mesh"d
screen) 1s pneumatically pumped to storage silos. Present plant production is i

_approximately 2, 340 000 barrels of cement per year." S ”J;

The control equipment of interest 1n this report consists of two Koppers
——

ﬂ eleq&!gé!élds_nnecinitazggs, one on the No. 1 kiln and the other unit on the )
No. 1 clinker cooler (Refer Sketch) S : o
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_AnThe‘electrostatic.precipitator is designed for a performance of 08.8
:'tpercent efficiency with'an'inlet loading of 8. 0.gr/ACF at 525°F and an out-
l let loading of 0.016 gr/ACF to treat a gas volume of 120 000 ACFM containing

30 to 40 percent water. ‘The collection surface area is 46,200 ft. 2 “which
- gives a gas;to;surface ratio of 2.59:1., The l1near gas velocity is 4.05
ft. per sec. and the residence time is 8.6 sec.. There are 22 gas passages-f' |
“in the precipitatnr and each passage is 9 in. wide and contains 42 em1tting -

fielectrodes. The operating voltage of the inlet field 1s 35 000 with a cur-

r

Ehrent of 500 milliamperes. and the operating voltage of the other three (3)

.."*fields is 53, 000 with a current of 750 mllllampeares o
| . The electrostatic precipitator on the clinker cooler is designed for a.
"performance of 99, 2 percent efficiency with an 1nlet loading of l 0 gr/ACF
| ff:at 300°F and an outlet loading of 0 008 gr/ACF to treat an air volume of

_7_48,000 ACFM contatn1ng less than l percent water. The collection surface .

i

area is 22 400 ft. nhtch pives an afr-t o-surface ratio of 2. 14'1;7 The 1inear
. dair velocity 15 2. 38 ft. per sec., and the residence time 1s lO 5 sec. There
: ~are 16 air passages in the precipitator and each passage is 9 in. wide and
f.contains 30 em1tting electrodes The operating voltage of the lnlet field is :_f:e
' 35 000 with a current of 500 mllliampeares, and the operating voltage of the
.;"other two (2) flelds is 45 000 with a current of 500 mllliampeares. - The
| approximate total cost of all four preclpitators 1n 1968 was $l 250.000 00 and -

the annual operat1ng costs for these units was not avallable

o

1 b ]
v
- ' v -
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V. LOCATION OF SAMPLING POINTS

The two sampling ports for the clinker cooler stack were positioned

'approx1mate1y 16 feet (2. 6 stack diameters) ‘above the breeching inlet and -

20 feet (3.3 stack diameters) below the stack out]et. The jdentification

and d1str1bution of samp11ng polnt locations used for the three particulate

" runs was selected from the - Federal Reg1ster, "Standards of Performance for

New Stationary Sources“ (23 December, 1971)

The four sampling ports located on the k11n stack were approx1mately

‘80 feet (10 stack diameters) above the breechlng inlet and 100 feet (12. 5
, stack diameters) below the stack outlet. The 1dent1f1cation and distribu- N

tion of samp]ing point locations was also se\ected from the Federal Reglster.'

d: For the gaseous samp]1nq the probe was positxoned consecutive]y at one

, of the four ports 1ocated on the kiln stack and extended approx1mate1v four

feet into the stack
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VI. PROCESS OPERATION

Process operat1on was frequently 1nterrupted by kiln upsets and

ring format1ons within the kiln.. ThlS was attnlhuted _to_the recent inno-

s —

vation of 1nsuff1at1ng the captured dust from the kiln eiectrostat1c pre-

cipitator back into the ki]n process. It was estimated by the Project

et

Engineer that the klln stack opacity ranqed from 20 to 3N percent during

the test1ng period |
" No major upsets or 1nterruptions occurred while testing the cl1nker

cooler. The Proaect Eng1neer est1mated the c11nker cooler stack opacity

_te range between 5 and 10 percent dur1ng the test1ng period.

13




VII. SAMPLING AND ANALYTICllL PROCEDURES
For particulate sampling the train specified in Method 5 of the

Federal Rgg' ter, "Standards of performance For New Stationary Sources"

f_Federal Register. d[: _”;r._"=

in the field with an infrared analyzer

(23 December, 197l) with impingers as described was used
and analyzing the o

The equipment and procedures used for collecting
the.

nitrogen oxide samples at the kiln stack are described in Method 7 of

Carbon dioxide,.oxygen and carbon monoxide were analyzed continuously

The procedures for analy21ng the particulates conform to MethodTS o

L specified in the Federal Reg1 ter._ In addition the impinger catch was

l-analyzed for particulate residue including organic matter.- u;;f;*

Quantitatnve analyses of material collected on the glass fiber filter =

H and in the residue samples are reported in Appendix E




GASEOUS RESULTS

The results of the testing for carrier gas composit1on are shown in

_Table B-I Gas concentrations were determined rectIy from an infrared

ﬂanalyzer cont1nuou51y monitoring the ki]n stack&gases._ An average value
'15 shown for each day. Nitrogen oxide emﬁssion data with the mathematicaT
equation is shown 1n Table B-I1. o

GASEQUS RESULTS

TABLE B-1
Carrier Gas Data
Gas Composition (Vol. % dry)

‘gggg Kiln Stack o, _,.'-.92 o o N,
2-23-71 No. 2 1. 13 <1 76.5
2-20-71 No. 1 12.5 . 10.5 < 77.5
TABLE B-II
| NO_ EMISSION DATA
‘Run No. _ 1 -2 3 4
Date | | 2-26-71  2-26-71  2-26-71.  2-26-T1
_ag.Noz | | | 0.82 ~ 0.26  0.85 0.67
Tf - Fiask Temperature, °F 81 89 89 82
Vf - Flask Volume, liters 2.061 2.057 2.059 2.081
Pi-— Initfal Flask Vacuum, "Hg. 24 24 24 24
Pe - Final Flask Vacuum, "Hg. 0 0 0 0
Cppm MO, 265 85 147 215
- std. cond.* :
_ pem NO, stack cond. 189 6 108 153

" * 70°F, 29.92 in. Hg.

o 29,56 x mg NO, X (T¢ + 460)
. pem MO, = P, - P,
e A0, VX (P, P

25




_APPENDIX C -
FIELD DATA

This_section'presents the actual field data from the testing of

(1) the No. 1 clinker cooler stack (C-1), and (2) the No. 1 Kiln stack
(c-2). | | |

26
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OPERATING HOURS OF PLANT PERSONNEL i? 4?/Qza ci[)cjﬂz

OPERATING SCHEDULE FOR EACH PROCESS TO BE SAMPLED _ AMA_

ARE PROCESSES BATCH OR CONTINUOUS? Cgcr7ﬂi::1,¢L&iLﬁ

LIST FEED RATES AND COMPOSITION FOR EACH PROCESS

LIST ANY CONTROL EQUIPMENT, INCLUDING SIzE £ 55 )Fixxxutjf

LIST CXPLCTED COMSTITUENTS OF STACK GAS FGR EACH SAMPLING STTE

— A s e e e e—

STACK DATA: HEIGHT Aol tiaﬂgég“wié%ﬁ"“‘ RN DIAMETER ____ 1.D.

___0.D. AMOUNT OF TNSULATICH : HALL THICKNESS
MATERIAL CF CONSTRUCTIGN ___GAS TEMPERATURE
PRESSURE o MET BULB TEMPERATURE

- AVERAGE PITOT TUBE READING W

 DISTANCE 70 NEAREST UPSTREAN RESTRIFTIQN TYPE OF RESTRICTION
DISTANCE TO NEAREST DOWNSTREAM RESH(ICTION. TYPE OF RESTRICTION

ARE PORTS Exxsrxne?:ZI?";Es, SIZE
[7 N0, WHO WILL PROVIDE THEM?
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SCAFFOLDING OR OTHER HEAWS OF SUPPORT PRESENT?

/2P YES |
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- [FTo
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NO. 1 CLINKER COOLER STACK FIELD DATA
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Sketch of stack cross-section
showmg samphng holes

C_a]cul.a tions:

: : DM f 'm,—;,,\_,g_’z‘!.;f.a._\- - 7;(;
Df’-ﬂa&%ﬁjﬂeﬂ o — 3.0

Caleulator C.r KL,

1 B _ _ v
5 NCa#-28 (12/67)

. PhEmeARY | Fm’o OATA

Stack Geometry

Test No.M m
Location  Ne. [ CLMA’L AM

Date L ZH - '7/ :
A. Dist. from inside of far wall to outside of
near wall, 1n.. = 74 ”
WK,
Wal thickness, in,. = Ry .
3 7
. Inside diameter of stack = A-8 _2D S
Stack Area = ®
Comments ; Qm o, .
2 2 - At .{4
Ly - 7 ' Zatanss
Point % Dia. for Dist. from outside
circular stack [of sample port, in,
) e
33 )
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LDC_ITY TRAVERSE FIELD DATA -

Plant _&LM_ | M}"“’“--Qﬁn ”c
Test _63/’:1.24»—'%»4
| Location Mp.' MC&#&,M

Date 2-24_7).

Operator ﬁé :Z& z::: ' o

,' Meter aH /7

.Pai"t ap. 5(7‘1:)—”20. v’ﬁg}n_.ﬁga‘ Ai’,{ﬁeﬂ VAF, '-:'ff' Hail— t??gﬂ‘"p:éf%
/Al D3 T X2 | )75/75.
L . e 0O |- \S | -, D/ - ) :
3 O3 TR,
v | oZ [72|._D
S | .07 8 -2 L
& /D 19 | —,02 - { _
7. 09 - 20 | —.02 o __g_m_;
L T .2 | =03 N
190 b _lz2l-.02 _J/_F
i__ /2 | . D& | |
)t DY ' | 7
',_____ 2 |, 03 N | o
B 3| .oy _ Y,
e - H;‘g permae . vs
iﬁﬁments:

.c.

;ﬁ'?«:;e.p-29 (12/67)




' Plant M C-LA—J

STACK DATA FOR NOHOGRAPH

1.

Meter aH

Pe/Pr =

Sampling 'locatwnjvc | LLMLV

Avg, meter tempt (amb1ent + 20°

Moisture (volume)

Date .:- Z &= 7/
5 ’-"'"'/,
P el
7‘- y
/_ 7"" . in H,0
Sl cF
3 . g
in. H,0X.073 = 1A in. Hg.

- Avg. static press. & _, 2 2

:5-0,13\'] in. Hg. .

. -"b-
Bar press of meter — =,

in. Hg

X

/ A\

L

5
b._

in, Hg N

in., Hg.

" Bar. press sampling point <0, 00 inkg & .0/

/. D

(static press in.Ha) =

oF.

Avg. stack temperature

Avg stack velocity (AP)

WiZs

007

c fa::tor (1) | / 2

in H0.

" Max. ve]ocityM_'__

(2)

37



4

\\\HV o ow\{..\w.! ® o _%ﬁ&nlr.u

ﬂhu\ L} 48~ d¥ON

.mh.

m:: .nmm;m deg

_ guazaﬂ 3q044
a1 ..mwa du u4o;g\_
_gnccwuuum xam 491804

a E:un n g SUNSSY -

T RAT 4o dusp Jua

"SIl 5 AUEAG b

+£0730 pue paad.
=38GRIAIONT .ﬂ.quzo.é:»(m

3ticd 1S9) uy: Um

3O 34ARGS AY] 29 pI0334 pur vnmm\ &\ %

SANV .._4. N TS - __.2.&_....}.: ,&up *

VIVD CT3E4 SlvwmoIlve

3

nv\nv—.om

.G: X0g A3isy

eoN xog o|duny

AT AR 1Y

!

\N\hw + \w

UG} 42207

Oz r:a.

h‘-l

'_;%Si:f

Tung &

13& VST e
1 - 7
L 76 A0, %0 vl_wlt..-.u..w«..‘.,.s\l-. .r Q....a s!c.wdi.ﬂlﬂ. i_a,,ou.N! L
£ Y L AN A 2 zuh A0 U T r R A i ¥
@ 1 e VTR TSN T .w_-:..l, I A A - R T Y
§ | 9L i TRe7] X7 TTICT &0 m..ﬁm... ZZE | 9e g ]
- te _!.un.v!w._...www.m..n\: SE 1 | dov T MM onmw T wm i u“ ]
A L@ | vol| XAk 1T SHAT to* o ot /7
— 88 dmﬂbﬁw.qiﬂ-iwﬂﬂﬂlr?.m4i.cl@ﬁq%ﬂ. - 42 e
¥ | 8@ _eer[ 387 | S8/ | 80" SET AL A b
- 98 T b | ST " X& 1R X 1 L% 8
& S8 [ Z2& | es/ @S s T Lg YT BAE T 6 2]
F 1 A8 | 88’ | @B | A0V | WLTIr 57 LA
_©_ [ A& I LA Ol 3 I 72 5]
WA S8 | o M.V.Ja m \.wo.l..
K /8 N T E T
¥ T Fy :LH_ ) T kAR
e . W ooE | o, \Em
obnenlgzizng | dagur by T pesisen ) | qv 1 savaoda | bl Jird
By tur” T .mua-_w.sn, BT o8H cur! s iug ) 4oais !
Eanuma Cordwar sty Ly kY D040 _wuava , . ; i
. : . } i :
il S % St SN U M SR EENEUY SO
GV d v bay . : Py _ 2 CPO0 4
mﬁtvm smumaz 3G04g NY < &/ “h \.mw.hw\ N PEy e




2 wdm“wr. of\_m. LN | SINvtod  lf @
b : . _ W)
3y st AT S SEZLT TR
_ @ u Al
z 23 7% | oe’ o2’ >on 3% LZE ISINN\HW . k]
g 24 24 | on' e - P 0 oc5 |28 Sh %
b 23 9 oL’ oL FilE CLISET (27 24 |
& 14 94 |o®’ Ciid 23 2 AR ot 1A H
= 24 38 e e =V BT ALE |L17 oA bk
£ 25 | B84 |°e=’ oz ' 7 ThEiE AT 4T W
NEE £ £ A0/ |[o2 C AL -2 RO ZZE |777 ZF ph
£ A _So/ X oz’ e Nm X2 B LA TN N
/r A b 20/ o€’ o'’ Lre 83 olf |39/ 9¢ ™
S | A% | 27 | &¥’ o Lad 5 59L a7 "3%F
o/ Arb i/ 6./ 57 o oz " La& 34 Ar
P, $4 777 UK g 7 €C " hog {98 s
87/ £ s 0/ 3 L3 o7’ 22 /98 {64 =1
P77 2 077 L'g L't 0%~ o 'BST |0a ¢
87 24 | . 0/71 4% ) o1 - ww BT SXL |21 ot
A/ - 4 b1 pewB 't L'p ST’ LT7I5E |AF b
o/ <L 90/ pewp 2 Ak 2 ° TZ oAt |13 b2 IK
87/ Y Lo/ (owd g <A 227 12 UAL |84 g7 Ik
8/ o4 /> Q) barw L' h E¥E 2L LhE |SZ 97 Dk
£7 o5 Y AML.% o-g 9/ hh.o}ﬂﬂ! L s72
7/ 2% 5 § I~ 2 Z7’ CTYES Tp9 42 .
N A o4 & R 4 4 OA oLl 127 872 \S_Mh
£ o 43 2’ T e~ 59 3E& |81 vz ;
& o4 8 z’ Z7 hw-i9 ' | OJL REE o2 /7 Miskhaw .|
7 P 4 e/ | SbH° 26° S0’ Tt £¢.5 45 ot | .o_,_.
) £4 lo/ oA’ o b’ 10/ _.r.uﬁ.TE.M F — :
| 5 ~2d 7e7 | gL’ TR’ 50 * of CEL 1/5 47/ {
| 50 [&32| & | 2 | Jes i BCT 1  BL' A0 g vt g L Vo
6y ‘uy W 4o | 3bnen| 391300 { 3IS|UY | LeAIdY | pa4)sag dv 4y tadga ] iewpl | Syuswuo)
1 ssasgl  dudy | cdwdy) By -up EN T 0%H “up| seg Aug | 390D o
S\ waeas | wouas) sabupduy f xomr E::uci ~dwdy seg Aug TR A WY W]y 103 1d S _ - i
N ) ‘ .:ﬁ:.:__ ) \.Qz \ . !
. “‘wm.».lu.A. o m\}-; T T (\ i 3} u.l'l.ll




3.13%

b | {£9/21) - Le-dvon
At _

X e : £ 1030007
& O .
g 3 _Qw N&.Qévv.ow“&. .
B . _ - I 1T O RTEIN L -,;.WHW D
o as 7 707 | A3 2l T
Gz |/EZT | i EYAAZ A4 ST
Y2 Qa2 LA 8% P A4
ol oSZ LA 7o LR 1574 2}
5 OREIR I - A a2 RYASIE LI BB 1
8 I 4 Y g7 5 CBY I AY [} I
oE a2 277 T ag 6% 1.9¢ 1or
oz QFZ | lﬂkﬂﬂhtrnvn s& It W
o & as2 37 .0% A ]
X3 7 3T Lz T
Cc Q32 A . A2 ¥7)
» L es?Z A NNJWW.LA B
oL s 2 K4 79 08E {97 1A %
] el @5 2 £C BLC| S/:1 | mi :
IR i s EE vl 47 D azapN  awpy | omper |9
TEId g H3 | dualt B3 oruy R PRI ..c WU .m; mwc NG
A 1 Y PR G ! NAs 3] te 2o Sk _\_ - » .
jaess| oabu n___.m %09 rm...”h.: daayg ser, Aug Ku a3.iiaQ __ cttq&a.“ﬂﬁu : _ﬁ
_!ﬁm..ﬁl. | 0.-Mv.N.-.I. w..-o||. 3wy on

Y3627 39044

__-:w .,mpc urh 3goug

S4N3510y PEWNSSY

"aeg

-~

juied 1533 4oz
22 PA0DdL pu? puay

.,
r..l

T hY, "SSadd g

T do dwd] 3udjquy

35 843

. ————— —_———— —

CaNYIE TV N itid -

LIV

%
ot

RSURHER | S FA 7S

18J5U0dRD AYIA

m e et A —— e e e & ey

L - Tel
| Yo

VoAl

ON XUE 4333

T e xog apdias
. AGTRAEEN
. | I -82+%, 330

_ P I YT VI o N E.S.M.E.._‘u- U0 §39507

.oz c:z

I
A A

Ju2ry




277
/7
o /)
et/
Lay
Lo/
Ao/
Mo
- AO)
ho! alL'’
Lps “1’
reQ/ Z ' _
&rs | 2 ST A
3o/ -z . A 2k
Los. rdd Rz
6o/ z’ 7 ‘ _Sdrolk

L35y | porissg | — uu.;mumz P : .w.

0“H Gl . '5e9 Aag -t mm.,_ﬂ._m& -
9312 N “ »_«,aw\

e 93f2140 X
> X7




Axwxwﬁw ar,an;

: STUINOY

mwx_;hu nmmmx L &
5 Y S _ik,.
e ger [T

TTFAneR| 351300 | 39191 | ,samﬁ,‘.:ap..ﬁmc v mw bmamx

: _ mee,aLM wUg} weade "
B S | deng

PN

wl.rfh ..-m)..r.q - ..SI.N Y d -_ .U.a.

& ..ri..«L e e
P _mﬂpﬁuqm smﬂu i 8q0id

¥

.g dit ana;m_

3 G Ai3A3 PA0ODL puR uﬂoa_ “
~SLVEISIONT TWOISHICHLY ﬂ

_ Supod s VuTR
wau;mawazuwuvaoumgv;vvmaum

"By, .mm;gu ;am

- '-||

_ _flﬂ_,e_wwmm“_ue_=Emh Hgmvﬁca STV N T - TR TR |

Yava A58 NRRLANYS




2NN oz |o=| £ | J& | o0& | o%°
_°C T2 T | B8 o6 [ o’
¥4 oL | ¢ . Ky a Ve’
Ly B S @22 € ,MW 7, Q.,.w\
el ] YL Y rs ’
TSl o2 [ agq o Tz
2LYR KXY 4 Y4 W 7% Qmu *?
RN oz | %7 U e AN ) 44
A =4 o3 B Wﬂm. ZT/ 1370
Kl | . XA 37 /T 77 AT
- e aww_ - \ % ¥y i
4 P el [935 mw AR 1A% Vi
o4 ISF| 7 | B¥ | AN PRI
- e | e/ .34
i G a ll.Mw
ik IR S ] Q
R BT .0 AR
e Y
*L |32 | o/ )
% oz 2 2 l%(.
oL, T I £ o . O T Y _— &4
= ofr 20 Y |oris A
Q\mv § . h O\vu .\NQ* mﬁu-NQ&w N.\ﬂ o1
C X OFT .W ok ~ 5" 3 % wx.
oL 08% | 3" A2 AT T W e F
p Bl CUbLT 4, | 4, [ abneg| 391300 | doju | {enzoy | poatsag dv | 30 “woran [T Rewp) M spu E%\ |
4] 339 _mso% “duayy by ug WREL . . ..m_.;:_mw.. 0%H “uL w...w baz Muop_.w_.,.,nk. uMn <
e Je 4abutdu xog| wnnae “dwa] sen A4 ¥ 2D1)id 0 : ; -
A umf..x #.._ Eduy d ._ﬁ_.__a__> L se9 Aug iy 3344540 103 td _ SN s .,:&A_\L




Run i.tqﬁber: -
Operi to*" ﬁo—-\ ”w-ééﬁ

B Sampze box number: / Ly

f

Nant
" Location of sample port"(fé'w{a\. M M)/

30, 0Z
g5 >

Barometric pressure:
Ambient temperature:

i lmpwger H20

Volume after sampling 224 ml  (ontainer MNo. _.ZA_ Ether-chloroform extraction
Impinger prefilied withﬂt)ﬁnﬂ Fxtra No. . °f 1mpanger water £ mg
 voluke collected /[ m Impinger water residue L. D mg
1mp11gers and back haif of Container NO;;;;}z”
filier, acetone was: Ixtra No. . MWeight risults a414&49§%uuxﬂgﬁa mg
Dry probe and cyclone catch: ~Container Ho. .
' Fxtra Ho.. Weight results mg
Probz, cyesene, fﬁaﬁ* Container Ho. 4C
front half cof fx'!..cr, Extra lo. - 7], g

acatone wash-

Weight rasults

Filter Papers and Dry Filter Part1cu1ate

Filter number Conta1ner no.

F1]ter nuriber Ccnta1ner ne.

]
012333 1D |
: !
| Filter particulate
_ | L weight 57,0 mg
Tota) particulate weight [ 34 mg
Silica Gel
Height after test: 206.7
Hé’i;g’h"t before test: 204y : _ y
Hoisture weight collected: /¢, 7 Moisture total_¥g 2 .gm
2. 3. 8. |

_ Cnntax ner nunber 1.

Z

Sample nunber-

ey

Analyze for:

Method determination:

Corr;ments:

4




© Plant:

Date: _ ,2 ZS '7/

Run aumber: 2 Locat1on of sample port: Czpujab_ﬂlgéﬁh /Vo
Oper 2tor: Koy Pptlr, ‘Barometr1c pressure: 3.0

Sample box number:?/ M8/ /Y Ambient temperature: ¥ S °

R T
Jmpinger H,U

[

-

Vel re collected

Veivte after sampling 22/ ml
Imginger prefilled withg?é? m}

L

sontainer No. 2 A
Extra No.

Impinger water residue

Ether~-chloroform extraction
- of impinger water

/7.0

Impingers and

back half
f+lter, cceteone was

15
ho

Contziner lo. & V
Extra No.

Weight 1esults

mg

Dry probe and cyclone catch:

Container Ho. @@

Extra to.

———

Weight results

mg

front K1 of fil{er
a ctone wash:

Prole, Cudmiro, Fesk, ard

Container lo. @ €C-

Extra ilo.

Weight

eoults 75, ¢

mo

Filler rumber

Filter Papers
Contziner no.‘

aid Dry Filter Particulate
Filter number Ccntainer nd.

mg |

012%25 20 '
' - Filter phrL1cu]3.e
o : o _ weight S~
Total particulate weiqht JRZ

Silica Gel
! k=2ight efter test:
- weight before test:

"~ Container number:

'}bisturé veight collected:

Moisture total K R:4 6% _‘;_;

¥f7$amp1e number:

204
Aol
L4
1. 2. K S
;l_ \ Ana}yzé for:

- Method determination:

et

- Corments:

—
e,

45




PARTICULATE CLEA'IUP SHEET

Date: Z 25 7/ | ‘ Plant-' M ﬁJ .

Run number: o Location of sample port: Wa-\_évéx /Va,/

Operator: @5,,,, MQ_, . Barometric pressure: Js.22-
Sample box number/ : Ambient temperature: ®Y° !

Volime after samph‘ng" QZQ ml _Container No. Zﬁ" Ether-cl"!oroform extraction

At e e e e b e Ao

E Impinger Hp0

Impinger prefilled with2298ml Extra No. - of impinger water mg
Volume collected _]imT " . | ‘Impinger water residue /2,0 mg
Imp-ngers and back half of = Container to. 38 _

filter, acetone wach: . Extra No. _ Weight results '(j mg

| — | _ i

Dry probe and cydone catch: - Container No.'______ . _

) Extra No. - MVeight vesults 5 mg i

-z ?

i Prose, cyclones=slask, and Container .‘:o._Z_C_-_. ' | |
fpm' h‘]f of filter, Extra lo. ____ Meight ~esults 5-6* ma

o et e it a

i
i
|
|

3 S weight 3% ma |
Total particulate weight o mg | -

I
Filter particulate D

{

{

|

Sﬂu:a G'=1
Weight after test: - 2155

Veight before test: gao
Moisture weight coHected _ 155 e . Moisture total_Q@. 5 @i .

Contamer nuniber: 1. 2. 3. 4, !

Sanple number: 7 Analyze for: MNas e

Me:hod determination:

azetone wash:
" Filter Papers and Dry Filter Particulate. -
Filter number Container no. Fﬂter_ number Centainer no.
01’2.3/7 3D | _

l‘ Comments:




7 SAHPLING SUramy 'snr.ETa S

T M M 'LocmmN_/Vp / %J\_Mﬂ
PLED SOURCE_p— 7#@&_/ P hn b

2in Data
RNozzTe| Net Bar. Orifice | Volume sampled | Meter | Volume sampied
dia. | time pres. | diff.AH meter cond. temp. | standard cond.
" Date in, min. | “Ha. "Ho0 cu. ft. OF cu. ft.
2:2520 322 1132 Rop2 | /.44 22.95 7S b B
Lol 270 | f3L [3p,2 2| 7 27 73.2¢ /oY £% 235
l{ LSO N 320 /32 13590 ] /.35 | e o5 96 | /. %)
{g ure and Gas Data _
Total boisture Hole Molecular . Molecular
moisture std. cond. % Moisture |- fraction wt. of dry wt. of moist.
mi, cu. ft. by volume dry gas’ stack gas stack qgas
3L.7 | 155 | 263 | s | 2945 28. %
b1 234 /.35 (. %/ TE/ 25 o 28.27
1 L85 | /.35 ! Zb G 8/ 2% 27 25.3°
] (A, )
tk Data
Stack Velocity Static Stack Stack
n areg head press. press. temp.
in? ~ "Hoo "Hg. "Ha. Abs. O
3529 OS5~ o2 30,04 /80
3729 L4 of 2. 04 (B2
3625 Lo ST Of 200y /73
(73::,x d") | |
'citg_and'Caﬁculation Data
L | Stack  Stack .. :
Averaqe velocity fpm gas volume Percent
Vv Ve]oc1ty X temperaturn YR stack cond, scfm isokinetic
_S.% 3¢ /9 Y23 /2.2
5.2 33 l7 369 172,»
A Y 3.5/ 14, 57¢ Jb3, 7

47
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R
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MY

C-2

NO. T KILN STACK FIELD DATA
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. _PRELIMINARY ‘FIELD DATA
Stack Geometry

'}OD : | ' Plant M

I_, :{ = & 4 / Location Z;@g M Yo,/ ]

S PN e 2o -7
l ] oD A. Dist. from inside of far waT'l to, outside of

: i . _near wall, in., = LE .
l B. Wall thickness, in., = 327 .

I —— e - --—-—-~—--c; -Inside diameter of stack = A-B ZQZ’{‘. e
l i - ,_;_,_ ~Stack Area = 7070

| | Coments =‘QMZZ&DLL,QE'C — /0

rt-— /i

- Sketch of stack cross-sectwon S /t'zb_/e
S showmg sampling holes
b

Calculations: . : T -
O'm'(’ D K“’j Point | % Dia. for  [Dist. from outside

circular stack |of samp'le port, in,

gﬁkJEAﬁnf‘ [ | 44 J4z430=34

| Z | jy7 S = Y |
Bapet [T - <7

| 49
Near-28 (12/87) : . :




PRELIMINARY FIELD DATA

_&Fé" fmﬁ
| 307
y
~~ |
1N
N

Sketch of stack cross- sect10n
show1ng samp11ng holes

,_m—-'/a
Afdkza,_, — /%

Calevlator £ € /t?—gq_,

MUZLJJLM

Stack Geometry

Plant .

Test No.-

/

Location

2 Ne 2

Date "

223~/

Dist., from inside
near wall, in.,

B. Na]] thickness, 1]

Inside diameter o

Stack Area

Comments:

' 285

of far wa

Ny =

3 .94

11 to outside of
¥1 2

7¢”

g

Wais

L 785 x(d*4)

x(%6) ¢

% Dia.
circular

Point-

Dist., from outside
of ‘samnle port, in.

for
stack

4.4

4 +3z“ z-37"

™~

4.7

Lp

22,7

Z

-

LY 7

I

7
Nea-28 (12/67)




 VELOCITY TRAVERSE FIELD DATA

Plant M |

Test /

Locatncn_% ,:%-pl /Vf

Operator mj% L
Meter aH __/___ﬂ | ‘ﬂ,@/

——

| Ciock | A (1) (1) (2 (2) Stark Tempt."F}

!T""i'l Point | 4P, Tn. H0 (EPITHT| oo, i, Hé AN N €

!/0;/{ WA ﬂﬁ 25 L)ST &S
V12 | 5 | 33 | )
LS | ge | 35" Ll
|\ By | a3 B33 -
1S 32 . 35 S
12 | ac S NS S S N B
.3y ol .33 SUR N S

, 29 27 | ]
.3y a3y | I
Do | 2% Dl .28 | |
Lo .33 I B Y ]

[_ E———

"!)*?S'P 1n .0 Average L, 33
(Z‘éP, 4n, H20 Average , 3

| 7
| Commente: (’%@ﬁ\ S

Y,
Be e S ,ﬁv-uyé

3 x i . bﬁ
HAP-28 (12/67) | ’




" VELOCITY TRAVERSE FIELD DATA

Test

Location M /Vh

Date  J - z._S'-'7/
Operator (7%éf_522£z7
Heter aH /.87

———— e — ey

|
1  Plant M
1
|
]

Lllock| (1) m (2) 2) |steck Tempt.F |
.lT'llY:C Point AP, m_._HZO f—n '_-‘1’—n‘“__?"5 AP, in, H')O ‘fhp. -ir:"" }J |\ (“T' —_{'2"\' }
5 ’ . i : ! :
el | 2g | ' Y00 .
: ‘ - r i
' 3 . 36 »
B [ r 2/7 N A o _”\_ . » ....,i.._._

| Y L
- ! !

I T VA S E—
C Lo C , Z (p -.‘._-_:b -1-- ___....___..__4_..._..._2..-__._.. - _.‘
| Ll oy | I L
I > ,35 ] R I N
DI\ LT _ . e t

] € e3¢ | 22—
r 31, 3¢ | BN 75 S
‘ - i

' |

18P, din. HZO Averane 3 1~ ] 4"7
':’3 2P, in. K0 Average

5 I?»rmlen ts:
g ' 52

I pzo (ic/n'

"
55
4R




— . een [ e e s e
1

prant_Haewtn M&f—n _ Date z, Z26=7 /
__Samp'l'ing Tocation ”o,/ Zl M - | .

STACK DATA FOR NOMOGRAPH:

1. '_Meter-AH /.8 in H,0

o
2. Avg. meter tempt (améient + 20° /O D °F

3. Moisture (volume) 30 %

4, Avg. static ,press; é_) , Q{ in, HZOX.073 =@‘ D> in. Hg.

5, Bar. press sampling point 30.22- intigh b3 (static press in.Hg) =

— - - .
DD S in. Hg.

-

' 6. Bar press of meter 30,05 in. Hg.

° _ 5. " in. Hg

7. P/P = \ .

s 0. / \ in, Hg /’\b
N

(

8. Avg. stack temperature Y 2.5 °F.
: 9 -Avg. sj:ack vg'locit_sf (aP) 0.32 in H,0. Max. veTocivty a ? _JnR0

¢ factor (1) . (; Q (2)
53




‘- 7._ Ps/Pm =

Plant M M«z  pate j-'2.3 - >/

Samp'hng location Mq z«% /1/1.5

_STACK DATAFOR™ NUHOGRAPH:

1. Metersh_ /. B Y in 1,0

2. Avg. meter tempt (agient +20° /0 O °F

3. Moisture (volume) . 3D %

4, Avg. static press. é . & A in. HZOX.073 = + ,0 > in, Hg.

5. Bar. press sampling point 3€ 27  4n kg @ O > (static press in.Hg) =
20 % in. Hg,

6. Bar press of meter 39- & in. Hg.

h

5
0.

in, Hg

\ﬂ/\ in. Hg / A
' .

8. Avg. stack temperature /DS - °F,

9. Avg. sf:ack ve_'\oci'ty {aP) .33 in Hy0. Max. velocity 35 inH.,0

\

¢ factor (1) N7 4’ (2)
54
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hate: 2o 24 '7/

hun number: A -
ppe ~ator: _ Gf ﬁaﬁ
Sampie box number: Qd '

‘__-___PARTICULATE CLEANUP SHEET B

P'lant : M L 9

Locatwn of samp]e port )ié. M/Va;

Barometric pressure: S0, 0.2

_Ambiert temperature: | 3

[mp inger Ho0

Vo'lume after sampling QZ m]_

pmpi nger prefilled with2o Y ml
Volume collected 9 2.7 ml

?

'Container_ Ne. QA " Ether-chloroform extraction

Extra No.

51_9_{ - of impinger water,

Impinger water residue 17

llImpmgers and back half of

. filter, acetone wash:

I I

Container No.// /3

Extra No.

Weight results

mg "H

L
iDry probe and cyclone catch:

,
l ;

Container No. &8

Extra No.

Weight results

' Prcbe ezt “Q{ and

scetone wash:

Container No. &4

Extra Ho.

YC-/  Meight results Y/ X4

; 1ront half of filter,
I
%

Filter Papers and Dry Filter Particulate

l f{lter number Container no. Filter number Conta%per ro.

my i

my g

‘ I
0234S” ypD
l olZ23%% l Filter particulate
. - ; _ weight L?
l} Total parhculate weight I 'avi
Si%ica Bel | . j 7} =
lieight after test: - %22 —L—/fﬁ g
Height before test: 23° «?7" | il
Ho_'_isi_:ure weight collected: _22_,5 Moisture total ﬂLQH'_
2. 3 . | - -

Container number: - 1.

. Sampie. number: G/ '

Analyze for: %4{

Meihod determination:

- . - -

Comments: 2 ZI L %&M #&\ ;k,




§

PARTICULATE CLEANUP SHEET\

Date: _ 2262/ Plant: M W

Run ‘mumber: 2 Location of sample port:

operator: - (= 2. R0, ‘Barometric pressure: o, 2Z
Sample box number: __ V/ ' Ambient temperature: 5’5 ?

Impinger H20

Yolume after sampling 595 m
fmpinger prefilled with2og m]
Yolume collected 337 m

Container No.. 52  Ether-chloroform extraction =
Extra No. §A-) ~ OF impinger water mg

Impinger water residue_ /92  mg '

Imp* ngers and back half of
filter, acetone wach:

Container No. S 3 . _ :
Extra No. . Weight 1esults ' mg i

Dry probe and cyclone catch:

Container No.

Extra No. Weight vesults mg

Prohe, okedane, THmi, and
front half of filter,
a:etone wash:

-Container Ho.

I

Extra Ho.

Weight rcsults /3 27 mg

Filter number Contziner no.

Filter Papers and Dry Filter Particulate

Filter number Container no.

08122 43 s D

e ]

- Filter particulate
- weight /39’ mg .|

Total particulate weight 32/ mg

53 'hca Be] | | —3,3;73 |
' e Z : i

__he;ght after test: (9.5 _ ;m—

_ b‘ﬂight ‘before test: 202 ' .

msture weight collected: _/Z27 : : Moisture total 0

_-Conta‘xner number: : 1. 2. 3. 4, -
S‘anple:.number: _6,/ Analyze for: . Paze
Method determination: '

Comments :




o RTICULATE CLEANUP SHEET
Bate._ B Z-— 2/— ‘77

o L . Piant o
Run nusber: 3 < U - Location of 'sample port: M Zack, No. f
operator: __ C.L @_—éf; : Bammetr'ic pressure: 30.02~ -
Sample box number: 7 - Ambient tenperature '3«’5_ 2 .
L R G S
Yolume after sa/m_&: ‘ngm‘l Container No. ‘éA Ether-chloroform extraction -
Impinger pref )ﬁ\’ltﬁz g m'l ‘Extra No. . - of impinger water mg
Yolume coliected o o Impinger water re51due <O wg |
Impingers and Tﬁ: 1f of ~ Container No. ¥4 : - s
filter, acetone & was “7----/fxtra No. _  Height results__ ] mg H
Dry probe and esedfiReanigs: ~ Container No. T s - _ |
e — Extra No. Weight results mg K
‘ Probe, cyelese, Sdesk, and  Container No. £ € —_ i
front half of filter, Extra Ho. We'cgh “Fesults Z d A my :;;

. ~ ‘aretone wash:

Filter Papers and Dry Filter Part"rcu'lafe

l ~Filter number Contziner no. Fﬂter number Container nc.

Filter particulate

weight 272 2 mg

Total part'lcuTate we1ght

S/LT mg

m Silica G2l

‘Height after test: _&u,j

Moisture weight collected: _ 179

_Container number: . e - A 4,

h Weight before test: - 2o®

380
7?

97' ]
Mmsture tota]ﬂ?_'g'ﬁ

Sarple number: C | Analyze for:

Method determination:

Dbzt

Comments:




i
ipersirilii -

'.'_._;;-'_.-—-emr.--nsl.n DATA
Locatmn M N -  : Comments : :
Date J-25 -»/) Mﬂ/ﬂ

Time_ <8~ /) /8 — /&g D -

Operator ﬂ@u M&u ~ JMM

Test (€o,) .- (0,) (co)
I ' ‘ "~ Reading 1 ~ | = Reading 2 Reading 3

/ (.S | 20,5 | 28pp0m

- NCAP-31 (12/67)




Location %@é &6’,.,,/
223 -7/
2= oj3e—- /S30 4

Date

Time

By czégi’ézdﬁﬁhe;EJﬂ'_

FIELD DATA

Comments:

Operator | ,ﬁ(:;, m,ééaﬁ

M Kok Ho e

(co,) ..
Reading 1 -

Reading 2

(o)

Reading 3

/0.5

32 o p

;S

NCAP-3]1 (12/67)

62




SAMPLIHG su. 4 .ARY SH:.ETa

m,,& ndet,,

o Locrtion___ Dl A,
\HPLED SOU'{CE No. / ).).ﬁb JZZ}/
‘Train Data
5 Nozzle] Net Bar. Orifice Volume sampled | ieter | Volume sampled
r dia. | time | pres. | diff.AH meter cond. temp. | standard cond.
fo. Date in. min. | “Ha. "Ha0 cu. ft. OF cu. ft.
l/ 220 | L0 3007 | £.,L9 0.2/ 2¢ &¢8. 32
Yy 40 %§M L. S $9. p3 < Y2. ¥ ¢
_I’ 22 160 Bp.ol | g a3 S Wy 72- | & /4y
_-lv'sture and Gas Data
F” Total Moisture Hole Molecular Molecular
moisture std. cond. % Moisture fraction - wt. cf dry wt., of noist,
Comi, cu. ft, by volume dry gas staclk gas stack nas
ol | /5.2y 125.%5 | .5/ 6 | 2. 20 %66
7% 178,87 |75 03 | v | 0.2 | 2¢.¢¢(
K Data _
Stact Velocity Static Stack Stack
areg head press press. temp.
-in "H20 "Hg. "Hg. Abs. Of
75/.2’ (27 O 22, t( 35’65 —
Do/ 0 =X DY —o o¢ 375
*2 /e ey by 3. D =X
"-'g; nd Ca]cu]atuon Data .
T Stack Stack ..
~:Average velocity fpm gas volume Percent
v Velocity x temperature VR stack cond. scfm isokinetic
L. 77 I33¢ | S5 o> 7. 38
/e. 33 S /> SY 125 S, 7
LS. 27 2426 2, 70& 76..3

E3




: “' b

| ;______-;__oxwes or NITRDGE'N FIELD DATA

. ..r’
Date “LZ’ 7 /
Plant 222&,_;- 5:{2
Sample Collected ﬂy CfLi ﬂ,;fﬁ
Rn No. _ 4 /(Jm,_# /
Power Stat Setting 6 0
Field Data
Ec_lock time /9‘{07
[N
Llask number | —
Nolume of flask less ae¥p
correction (Hser)rl éﬁﬁfé;
f-Pmuq-e before sampling
in Hg 2
| Preﬁem "after sampling f
in Hg.

Flask temperature, °F

¢8

Remarks:
P e /m/
| ek w&i

NCAP-35 (12/87) o avg

”Mw/@@

W
i

77’; /z"’oa-

aa/a(c/

& 67"

o wizhoy ot e A
o, 7 |

L
4




OXIDES OF NITROGEN FIELD DATA

Date o —'2,4 -7 / ' oL
Plant ‘277%
- Sample Collected By Ea Egz
Run No. RS - M4 #1
Power Stat Setting Lo

Field Data
Clock time o | 260
Task nl.lmbe;' /
Volume of flask less 2O%Y
an -2
correction (-H-ter)r-—O ﬁ?%

; before sampling _
in Hg. . | 0?6/ .
Pgess&ré"ﬁter sampling o \
in Hg.

7o . i3
Flask temperature, °F ¢ 7

Renarks:

y 250 d Wr«/‘b &Q/‘:/L(/
s . |

NCAP-35 (12/67) m / '/{/07 - Q./._\
. 65




;.- OXIDES OF NITROGEN FIELD DATA

Date 42 - 2é ~7/

Plant =y ge o

sample Collected By _ (2. 'ot’
Run No. IJ Hu.;bw &
Power Stat Setting - (©

Field Data

klock time / 2" 45

: r'iask number | & 0

olume of flask less 20%2
correction (J-Her)h‘-q it

2057
efore sampling
in Hg. ‘2 l7/
O

PR Ster sampling
) in Hg.

0 7?7'
Flask temperature, °F Ne)

Remirks: ‘
95md ke ond Gl
: / : :
ot - L7 o /
oy o b frer P E ™ ]
NCAP-35 (12/67) ™Ms W0, =0,3 6

J

66




OXIDES OF NITROGEN FIELD DATA | g

Plant Dz 4,
Sample Collected By O

Run No. €6 Y.l ii( -

Power Stat Setting e,

. N
| o |
g
N
g
&
N
N

Field Data

R D SO
..:f,...p"_!._._.._..;yj.,.‘, s

Ciock time

i g

Fiask number

Volume of - f'lask less 2/

correction (-H-ter)rﬂ-e 5‘8‘%5‘

before sampiing 3 L}

in Hg.

L BALALLTID

Fressure after sampling
in Hg O

Flask temperature, °F ¥3

Remarks :

D5 ank /izgf?;4,LJT’ 5§%zf225z(/¢

(e £ |
,Zw/ J%ﬁ/w /U‘”‘*("?

i NCAP-35 (12/67) - j 'A/c)z ~ I 7

67




<5 TABLE E

Mau1e Industries Cement’ Plant -'f Lo
' Hlaleah Florida . - . . =

March 1971
Partic. b,ox?ﬁ ! Run No.! L.é cat i'o n
ng _ S N L L
| 6 1 C]inker;cdo]er-Stack
. _ No. 1 (Outiet)
87 | ’ 5
e | :
E 'i o | ; |
S _ i
n 2. Clinker-Cooler Stack
No. 1 (Out let)
75 ] . | ;
! o S : ‘ i
i - b2 i ‘ - ! '
oo - ! , |
T | | ! i
: | | | '
i 1
10 3 ! CT1nker—Coo]er Stack
l No. 1 (Outlet)
56 i i i
| | e | |
38 ' ! ;
i | !
7 | :
17 ! 0.8 4 Kiln Stack Ho. 1:
| | | (Out1et) |
{104 - 0.26 | '
! 68 | | |
’“—1—8‘9“-5 : ,'
! | ' | : |
43 i 0.45 5 . Kiln Stack No. 1
i u {(Outlet) ;
, 138 1 ' 5 i
IREN S
P ! ! I
Y i
j ' | |
P ’ ' ' .' '
j CU ! 0.67 6 | Kiln Stack Noy |

| | ;‘ T (/ | ! ‘{




STACK SAMPLE ANALYSIS
Maule Industries Cement Plant’
Hialeah, Florida
March, 1971

~Legend: A - impinger water
C - acetone rinse of probe cyc]one flask and front half
of filter

D - glass fiber filter part1culate

Note: Samples 1, 2, 3, and 6 were obtained withoy
flask in the samp11ng train. One NO.. sample

P

t a cyclone and
wa et Vn'il" I =



LI L . = d S . S .

STACK SAMPLE ANALYSIS
Maule Industr1es Cement Plant”
. Hialeah, Florida
March, 1971

Legend: A - impinger water
C - acetone rinse of probe cyclone flask, and front half
of filter .

D - glass fiber filter particulate

Note: Samples 1, 2, 3, and 6 were obtained without a cyclone and
flask in the samp11ng train. One NO sample was void for run.5
and one for run 8.

The following additional samp]es were obtained for future reference
and analysis:

(1) finished product (cement)

(2) clinker |

(3) slurry (kiln feed)

(4) material removed by electrostatic precipitator of kiln No. 1

(5) material removed by electrostatic precipitator of clinker-
cooler No. 1

{6) raw feed to grinding mill

n




ANALYSIS OF IMPINGER PARTICULATE

Sampling Location Sample Wt. Su]fafe ' Calbium Potassium Iron Magnesium

mg mg___ mg mg ug ug.

Clinker Cooler 101 04 " 0.30 0 30 12
Stack No. 1 |

Kiln Stack No. 1 49¢®) 17 g4 0.1 30 3

(1) Ciinker cooler stack Run No. 3 impinger catch.
(2} Kiln stack Run No. 2 impinger catch.

’

~ * Analyses performed by EPA




TABLE.E - 111
METALS EMISSION DATA*

Sample Conc. (ug/gm Sample)

Element Clinker Stack #1(]) : KILN Stack #1(2)
Be . 7.2 BOL
N IR BOL | o BDL
s L BOL | BOL
[ 200 139
Mo 300 130
N - 1304  2204
Sb 0 0
or 1376 3273
Fe 23,880 10,430
i 231 256
sr 3854 2853
Pb BOL . 815
Weight of
sample-mg 134 | ' 189

Meta) wt.% = _5%;§g§§%% X 100

(1) Clinker stack Run No. 1 total.éatch. :
(2) Kiln stack Run No. 1 total catch. |

X lnypur. codidd By £ 11 "

o e I S O EE I B EBE IR G GE SN I S W R
o - |



‘Results of Emission raphic An |

I Performed on the Imp‘inger Part‘icu'late*
l ‘Results given in weight percent
' Metals : Ciini-cer;éo-(.)'le.-r -- _ Kiln Stack
' ‘Run No. 2 . Run No. 3
l Na | S o o2
i K - 0.2 0.2
Ca | | | 1.0 0.5
' A T 0.02 S 0.1
Fe - , 0.4 | 0.04
I . |  ea | 0
i B 0.1 <00
| S 2.0 0.1
i Cu | o - 0.02 0.03
Ba 0.01 <0.01
l Mn | - <0.01 0.01
l Pb - <0.01 <0.01
Sn 0.02 o 0.04
I cr | 0.02 <0.01
Ni | | ~0.04 ~0.04
1 ™o | 0.01 <0.01
l Co - | <0.01 | ' 0.02
I | .'* Analysis cbnducted by Battelle Laboratofies for EPA.

74




weeoy

" Analysis Results QI Impinger Particulate*
‘.Type of Analyses: Category Visual Absorption Spectrography

Results in weight percent

Analysis For _ Clinker Cooler Stack = Kiln Stack
Run No. 2 o Run No. 3

s0,° 1.0 e 50.0
A | <0.1 13.0
Acid as - :
Wi . )
Wa ter )
soluble - ‘ (1)(2)

(1) Estimate 20 percent of sample is organic material.

i j N L I g A i) . i

(2) Organic Components Present - a. methyl silicone
b. aliphatic esters
! | _ c. aromatic hydrocarbons

* Analyses conducted by Battelle Laboratories for EPA.

S i e G W i
ﬁ‘ ﬁ
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. APPENDIX F
 TESTLOG
Table F - 1 présenté'the‘actﬁal*timé durfng which sampling was conducted.

TABLE F - 1
Sampling Log
(Clinker Cooler)
Date - Sampling Port  Began  Ended Elapsed Time(Min)
4 2-25-71 A z ' 09:156 10:21 66
B 10:44 11:50 66
2-25-7 B 13:15 14:21 66
A 14:44 ~15:50 66
2-25-71 A 16:15 17:21 66
‘B 17:39 18:55 66
(Kiln)

2-26-71 A 11:35 11:50 ~ 15
B 12:01 - 12:16 15
c 12:25 12:40 15
D 12:55 13:10 15
2-26-71 D 13:45 14:00 15
C 14:10 14:25 15
B 14:37 14:52 15
| A 15:00 15:15 . 15
- 2-26-71 A 15:30 15:45 15
' B 15:55 16:10 _ 15
) c 16:20 16:35 15

| D

16:45 17:00 : 15




 PROJECT PARTICIPANTS :'A_Nﬁ TITLES - *

toward Crist -  Analytical Chemist, ETB
Robert Jacobs. © 1 . Chemical Engineer, SCB

“Dana Ludwig : _Tec.hni_cian, ETB

| RObertMart'in L ‘ R __'.:_..-__‘Technician..ETB
Ra_wnond Mdb‘ley e - : o Technician, ETB
Allan Ri_'ley : Technician, ETB
Clyde Riley S Technician, ETB

Gene Smith _ | ' o Chemical Engineer, ETB

i

i

i

il

i

]

I
' . Philip York - .. - Chemical Engi’neer,'SCB :
i

]

]

i

]
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