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IV. INTRODUCTION

Source samp1in§ was conducted at the Houston, Texas wet process plant
of the Ideal Cement Company to determine parﬁicu]ate emissions from the
baghouse stacks of the clinker cooler and the finish mill grinding-system.
Three particulate runs were performed at each stack (for a total of 6 runs)
between 18 May and 20 May, 1971. Sampling locations are shown in Figure 1.

EPA Methods 1 and 2, Federal Register, December 23, 1971, were used

to determine the number of required sampling points per stack and the stack

gas velocity and volumetric flow rate. Particulate emissions were determined

using EPA Method 5 of the Federal Register.

V. SUMMARY OF RESULTS

A summary of the particulate emissions data for the No. 2 clinker cooler
and finish mill grinding system is presented in Tables 1 and 2. Clinker
cooler emissions (based on the probe, cyclone and filter catches) ranged
from 0,0253 tc0.M448 1bs/ton of feed, Emissions from the finish mill

grinder baghouse were between 0.0120 and 0.0201 1b/ton of feed.
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TABLE I

1
t

SUMMARY OF RESULTS FOR CLINKER COOLER

fun Humber L
Gate

Parcent Excoss Alr

Percent Isokinetic

Stack Flow Rate - SCFM* dry
Stack Flow Rate - ACFit wet
Yolume of Dry Gas Sampled - SCF
Feed Pate - tons/hr

Particulatns
Probe, Cyclone, & Filter Catch

mg
gr/SCF* dry
gr/CF @ Stack Conditiens
Tbs/hr,
1bs/ton feed

b NN A ST O

mg
ar/SCF# dry

gr/CF @ Stack Conditions
1bs/hr
Tbs/ton feed
% Impinger Catch

* 70°F, 29.92" Hg
NA - Not Applicable

1

5-18-71

NA

102.1

104,057

127,032

101.07
61.8

1.8
0.001€0
0.00147

1.561
0.0253

26.3
0.00401
0.00328
13.538
0.0572

55.1

2
5-18-71
NA
98.5
100,432

. 126,664

194,15
62.7

!

- 20.5
0.00335
0.00266

2.812

0.0448

38.1
0.00623
0.00494

5.323
0.0849

46.2 -

3
5-18-71
NA
98.8
102,165
128,672
.96.05
63.7

-

14.2
0.00228
0.00180
1.941
0.0305

23.3 .
0.00373
0.00296

3.269
0.0513

'39.1



TABLE 2

SUMMARY OF RESULTS FOR

Run humber

Date

Percent Excess Air

Percent Isokinetic

Stack Flow Rate - SCFM* dry
Stack Flow Rate - ACFM wet

" Volume of Dry Gas Sampled - SCF

Fead Rate - tons/hr

Particulates
Probe, Cyclona, & Filter Catch
mg
ar/SCF* dry
ar/CF @ Stack Conditions
16s/hr.
1hs/ton feed

ar/SCF* dry
gr/CF @ Stack Conditions
tbs/hy
1bs/ton fecd
% Impinger Catch

* 70°F, 29.92" Hg
NA - Not Applicable

FINISH MILL GRINDING SYSTEM

1

A‘::5-19-72

NA

109.0

26,360

35,185

140,35
34.6

22.0
0.00241
0.00181
0.527
0.0152

32.9
0.00361
0.00270
0.79
0.0229

33.1

2
5-19-71
NA
102.9
26,252
35,679
131,99
33.9

26.9
0.00314
0.00231

" 9.683

0.0201

37.8
0.00441
0.00324
0.9
0.0287

28.8

o O O O

QO O O O

5-20-71
NA
98.9
26,244
35,780
126.82
37.2

17.1
.00208
.00152
.446
.0120

27.9
.00339
.00248
761
.0205

38.7



VI. PROCESS DESCRIPTION

Clay, crushed oyster shell, and silica sand are brought to the plant
by barge from deposits along the Gulf of Mexico. These materials are ground
and blended in two rotating ball mills to form a slurry.

The blended slurry is ted into the upper ends of two sloping, slowly
revolving kilns, These kilns are gas-fired with a capacity of 5,250 bbls.
per day each and are 450 ft. long and 12 ft. in diameter with refractory lining
encased in a steel cylinder. Fuel consumption is 1,300,000 BTU per barrel:
of cement producéd.“‘During“passage through the \iin; the raw materials are heated
to a temperature of approximately 2800°F .to produce the element hydraulic calcium
silicates, known in the trade'a%””t?ﬁmte?f;~f1%ﬁ3xﬁafble=$1ied clinker material
is then discharged from the lower end of the kilns at temperatures exceeding
2000°F and fed immediately into two air-quenching cooler units which reduce the
temperature of the material to about 150°F. From these coolers, the newly-formed
clinker material is conveyed to storage silos.

A small amount of gypsum (4,45% by weight) is addedlto the clinker material
and this mixture is fed into two finish grinding mills with a capacity of 47 tons
per hour each. The mixture leaving the grinding mills is fed to two air-separa-
tors or classifiers where the coarse matéria] is returned to the mills and the
finished cement (90% through 325 mesh screen) is pneumatically pumped to storage
silos. Present plant production is approximately 4,000,000 barrels of cement
per year.

The control equipment of interest in this report consists of a Mikro-
Pulsaire baghouse collector on the No. 2 clinker cooler and a Norblo baghouse

collector on the No. 2 finish mill grinding system.
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The Mikro-Pulsaire collector consists primarily of a series of
cylindrical filter elements enclosed in a dust-tight housing. The felted
" filter media is "Nomex" which is heat-resistant for temperatures up to 425°F
and is supported on é stainless-steel wife frame. Dust-laden air is admitted
to}the housing and clean air withdrawn from inside the filter cylinder. As
clinker dust particles accumulate on the filter elements, periodic cleaning
is accomplished by introduction of a momentary jet of high-pressure air through
a venturi mounted above each filter cylinder. A continuous flow of air through
the collector is maintained, since only a fraction of the'totaY filter area 1is
cleaned at one time. The dust particles fall by gravity during the cleaning
cycle to the hoppers below where the material is removed by a horizontal screw
conveyor and then conveyed to the clinker storage silos.

The Mikro-Pulsaire unit is designed to'hand1e an air volume of 145,000

ACTH ot 20077 for o porformance of 09.9+ parcent efficiency. The effective

collecting surface area is 18,720 ft2

which gives an air-to-cloth patio of
7.7:1. The pressure drop across the filter varies from 4 to 6 inches of water,
The collector contains 2,016 bags with a minimum life expectancy of three (3)
years, and each bag costs $12.00. The expected 1ife of the baghouses is 40+ years,
and the installed cost in September, 1970 was about $600,000.00 for both col-
lectors.

The basic unit of the Norblo baghouse collectors on the finish mill grinding
systems is a compartment which contains 108 cloth filter bags (6" diameter x
8' 3" long) or é total of 1,296 ft2 of free filtering area. These bags are
arranged in two'groups of 54 bags. Each group has its own individual bag holder

and gﬂékér controlled by an electric timer with reversing air flow. Each com-

partment is 10% tall x 8' 6" x 5' above a-6' 6" tall 60° hopper. The particulate



matter is collected on the inside of the cioth filter bags (spun "Dacron")
and falls by gravity during the cleaning cycle to the hopper, where the
material (cement) is removed by a horizontal '‘screw conveyer.

The Norbio baghouse collector is designed to handle an air volume of
33,000 ACFM at 180°F for a performance of 99.9+ percent efficiency. The
effective collecting surface area of each baghouse which contains 12 compart-

ments is 15,552 ft2

» giving an air-to-cloth ratio of 2;12:1. The pressure
drop across the filter is approximately 3 inches of water. The collectors
each contain 1,296 bags with an average life of five (5) years and each bag
costs $3.65. The baghouses were installed in 1958 and the expected life is
40+ years. MNeither the total installed cost nor the annua) operating cost

of this unit vere available.

VII. LOCATION OF SAMPLING POINTS

The locations of the sampling ports are shown schematically in Figures
2 and 3. At each stack, sampling was conducted along each of two perpendi-
cular stack diameters. The number of sampling points was dependent upon the
- distance of the sampiing ports from disturbances in the gas flow, as described

in Method 1 of the Federal Register, Vol. 36, No. 247, December 23, 1971. The

number of points sampied was 22 points per diameter (for a total of 44 points)
~at the clinkef cooler stack,and 12 points per diameter (each point sampled
" twice, for a total of 48 points) at the finish mill stack. The sampling time

at each point throughout the testing was three minutes.

VIII. PROCESS OPERATION

Operating conditions of this continuous process were novrmal turoughout

the testing.

-~
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IX. SAMPLING AND ANALYTICAL PROCEDURES

Complete details of the equipment and procedures used for particulate

sémp]ing'are described in Method 5, Federal Register, December 23, 1971.

The procedures for analyzing the particulates conform to Method 5
with thé added exception of the impinger catch being analyzed for particu-

late residue including organic matter.

Quantitative analyses results of material collected on the glass fiber

filter and in the residue samples are reported in Appendix C.
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X. APPENDICES

APPENDIX A
~-PARTICULATE ‘RESULTS. ARD TALTGLATIONS

Complete results of the particulate sampling are presented in Tables
A-1 and A-2. Example calculations using the data from run No. 1 of the

clinker cooler follow the data tables.



Run No.

INIEYS yoysaa

PARTICULATE EMISSION DATA FOR CLINKER COOLER

Test Date

Dn Sampf1ng nozzle diameter, in.

Tt Net time of test, min.

Pb Barometric pressure, in,
Hg absclute

Pm Average Orifice pressure

- drop, in. H20

Vm Vo1u§e of dry gas sampled,
ft~ at meter conditions

Tm Average gas meter temperature, °F

Vm Yolume of dry gas sampled at

std standard conditions*, SCF
: Vw Total H,0 collected in impingers

and s?l1ca gel, mil

Vw Volume of water vapor collected

-, qas at standard conditions*, SCF

M ¥ Moisture in the stack gas by
volume

Hd Mole fraction of dry gas

% CO2

4 02

% €0

X Nz

% EA Excess Air Percent

My Molecular weight of stack gas,

o dry basis

MW Molecular weight of stack gas,

: wet basis

Cp- Pitot tube coefficient

AP Average velocity head of stack gas,

s

T; Average stack temperature, °F

.Np Net sampling points

Pst Static pressure of stack gas in. Hg

Ps Stack gas pressure in. Hg absolute

VS Stack gas velocity at stack conditions fpm

As' Stack area, 1n.2

Qs Dry stack gas volumetric flew rate at
standard conditions®, SCF

Oa Stack gas volumetric flow rate at stack

- T . conditions, ACFM

$ 1 - - TPercent isokinetic

@ 36°F, 29,92 {n. Hg 14

" NA - Mot Applicable

1
5-18-71
0.193
132

29.82

2,28

107.40

104
101.07

34.5

- 1.64

1.59

0.984
<7
20.95
<
78.0
NA
29.00

28.82

0.85
1.44

175
44

0.02

- 29.84
4493
4072

104,057

127,032

102.1

2

5-18-71
0.193
132

29.85

2.06
101.95

115
94.15

35.0
1.66
1.73

0.983
<1
20.95
<1
78.0

" NA
29.00

28,81

0.85
1.43

196
a4
0.02

29.87

4480
4072
100,432

126,664

103.79

113
96.05

34.0
1.61
- 1.65

0.983
<1
20.95
<1
78.0
NA
29.00

28.82

0.85
1.44

194
44
0.02
29.82
4551
4072
102,165

128,672



TABLE A - 1
PARTICULATE EMISSION DATA FOR CLINKER COOLER

0.00328

1
618
1.8
26.3

55.1
0.00180

0.00401
0.00147

3 561

3.538
0.0253

Run No.

Tc Unit Feed Rate-
Tons/hr

me Particulate - probe, cyclone
and filter, mg

m, Particulate - total, mg

Ic % impinger catch

Can Particulate - probe, cyclone,
and filter, gr/SCF*

cao Particulate - total, gr/SCF*

Cat Particulate - probe, cyclone,
and filter, gr/cf at stack
conditions .

Cau Particulate -~ total, gr/cf at
stack conditions :

Caw Particulate - probe, tyclone,
and filter, 1b/hr.

Cax Particulate - total, 1b/hr.

Ptf Particulate - probe, cyclone,
and vilter, ib/ton feed

Pry Particulate - total, 1b/ton feed 0.0572

*70°F, 29.92 in., Hg, dry basis

15

2
62.7

20.5

38.1

46.2
0.00335

0.00623
0.00266

0.00494
2.812

5.323
0.0448

0.0849

3

62.7

14.2

23.3

39.1
0.00228

0.00373
0.00180

0.00296
1.941
3.269

0.0305

0.0513



IHDLL A = (¢

PARTICULATE EMISSION DATA FOR FINISH MILL GRINDING SYSTEM

Run No.
Test Date
D, Samplina nozzle diameter, in.
Tt Net time of test, min.
Pb Barometric pressure, in.
Hg absolute
Pm Average Nrifice pressure
drop, in. H20
Vm Vo]uge of dry gas samnled,
ft° at meter conditions
Tm Average gas meter temperature, °F
Vm Volume of dry gas sampled at
std standard conditions*, SCF
Vw Total H,0 collected in impingers
and sglica gel, ml
Vw Volume of water vapor collected
9as at standard conditions*, SCF
%M % Moisture in the stack gas by
volume
Md Mole fraction of dry gas
% CO2
% 02
» CO
% N2
% EA Excess Air Percent
MNd Molecular weight of stack gas,
: dry basis
MW Molecuiar weight of stack gas,
: wet basis
Cp Pitot tube coefficient
APS Average velocity head of stack qas,
in. HQO
T, Average stack temperature, °F
7Np Net sampling points
Pst Static pressure of stack gas in. Hq
PS Stack gas pressure in. Hg absolute
VS Stack gas velocity at stack conditions
: m
As Stagk_area, in.
QS Dry stack gas volumetric flow rate at
standard conditions®, SCFM
Qa Stack gas vclumetric flow rate at stack
: R _ conditions, ACHM
. - .
eI “Percent isokinetic
% 70°F, 29.92 in. Hg 16

" NA - Not Applicable

1
5-19-71
0.250

144
30.00

3.84
149.51

m
140.35

90.5
- 4,29

2.97

0.970

<1
20.95
<1
78.0
NA
29.00

28.67

0.85
0.81

229
24

0.04

30.04 .
3480
1452
26,360

35,185

109.0

2
5-19-71
0.250

144
30.00

3.29
139.57

106
131.99

81.0
3.84
2.83

0.972
<
20.95
<
78.0
NA
29.00

28.69

0.85
0.81

243
24

0.04
30.04
3539 |
1452

25,252

35,679

12,9

5-20-71
0.250
144
30.10

2.94
130.70

93
126.82

72.0
3.4
2.62

0.974
<1
20.95
<1
78.0
NA
29.00

28.71

0.85
0.81

249
24

0.04
30.14
3549
1452

26,244

35,780

©8.9



TABLE A - 2

PARTICULATE EMISSION DATA FOR FINISH MITL-GRINDING SYSTEM

Run Ho. _ T ; N , 2

—_ . | ; -

T, Unit Feed Rate- 34.6 [ "33.9

_ Tons/hr S

Mg Partigu}ate - probe, cyclone 22.0 26.9
and filter, mg : - :

m, Particulate - total, mg 32.9 . '37.8

I, % impinger catch 33.1 28.8

can Particulate - probe, cyclone, 0.0024] 0.00314
and filter, gr/SCF* i ‘

C.o Particulate - total, qr/SCF* - 0.00361 0.00441

C.+ Particulate - probe, cyclone, 0.00181 ~ 0.00231
and filter, or/cf at stack : - :
conditions

Cau : Particulate - total, ar/cf ut . Q00770 0.00324
stack conditions

Coy Particulate - probe, cyclone, 0.9¢7 0.683
and filter, 1b/hr.

C.y Particulate - total, 1b/hr.,  0.791 0.971

pcf Farticuiate = prone, cycioie, 0,0152 0.0201
and Tilter, 1b/ton feed

iculate - t¢ Feed
Ptt Particulate - total, 1b/ton fe L0229 0.0287

*70°F, 29.92 in. Ha, dry basis

17

3
37.2

17.1

27.9
38.7
0.00208

0.00339
0.00152

0.00248
0.446

0.761

0.0120

0.0205



PARTICULATE CALCULATIGNS

Example: Run No. 1, Clinker Cooler ~
1. Volune of dry gas samnlad at standard conditions: 70°F. 29.9Z in. Hg, SCF

17.7 % ¥, (P "n ) 17.7x 107.4(29.82+ 3522 )

LA S

; = 3
(T, #4960y~ 7 (10a4% %00] | - = 101.07 ft

2. Volume of water vapor at 70°F and 29,92 in. Hg, SCF

Vw = 0,0474 x Vw = 0.0474 x34.5= 1.64 SCF
gas : '

3. Percent moisture in stack gas

100 x V,, .
g1 = ] qas _ 100 31.64 = 1.59
v +Vv 101,07 71,64
Mstd ”gas

4. filole fraction of dry gas

My = 100 = &4 = 100 -459 = 0,984
S0 TG

5. Average molecular weight of dry stack qas

r—

o &4 . 32 o 28 1.
M‘;’d = (/aCOZ X *rO'F)- ) + (/302 b TO-O-) + (%CO + ;‘,HZ) }’mj‘] =

a4y, 32 28
(0 x ygy )+ @0.95x 15 ) + ( 78 x5 ) = 29.00

6. Molecular weight of stack gas

M= b #18 (1 - 1) =29.00 x0.984 + 18 (1 -0,984 ) = 28.82

a * My

7. Stack gas velocity at stack conditions, fpm

- 1 -11/2
P 2 : TR AT RISV =
Vg = 4,360 AT, X (T F 4el] . ,\TT.T_JI

o ~1/2

4,360 % 30;4 o1 28493 fpm
ST Rse e '

18



» 70%F, 28,92 in. Hy 19

PARTICULATE CALCULATIONS(Continued)

Stack gas volumetric flow rate at standard conditions*, SCFM
0.123 x V- A X ﬁ( X Pg ©0.123 %4493 x 4072  x0.984x29.84
05 = (T ) (775 + 460)

=104,057 SCFM

- ———

Stzck gas volumetric flow rate at stack conditions, ACFH

OR’:[!% X (Tg o+ 1160) - (‘551“3 X104 057;(( 1754 LES)! ) =127,032 ACFM

Q - Oc =
a .PS X “d 729.84 x 0.984

Percent isokinetic’

1,032 x (Tg + 46C) x V
4 . [od .
o1 - std . 1,092 x (175 + 460) x 101,07 & _  qo0.q%-

Vg x Ty x Pg x My x (D) 4493 x 132 x 29,84x 0.984x(0.193)2

Particulate: probe, cyclone and filter, gr/SCF* Dry Basis

- f o . _
C,, = 0.0154 x —y=— = 0.0154 x 11.8 =0,00180ar/SCF
Mstd 101.07

Farticulate total, ar/SCF* Drv Basis
m
f t
C..=0.0154 x p——-— = 0.0154 x 26,3
: . vﬁstd 1oT 07 =0, 00401 gr/SCF |

Particulate: probe, cycione and fi]ter,'qr/CF at stack conditions
3] M
17.7 x Can X rs x My 17.7x 0.00180 x 29.84 x 0 984 _ 0.00147 gr/CF

Cat = (7, * 460) ) (775 % &50) ©
..~Particu1ate' total, gr/CF at stack conditions
17.7 x Cao q x Ty 17.7 x 0,00401 x 29.84 x 0,984

Particulate: probe, cyclorz, and filter, 1b/hr

1.561 tb/hr

Cwt = 0.00357 x €, x @ = 0.00857 x 0.0018C x 104, 057

Particu]ate' total, 1b/hr - . ' !
= (. 00”5/ X C = (1,00557 x 0.00401 x 104,057 = 3.538 1b/hr

a
: Part}cu]a o P obo, cyc]rr.‘ and Fiitar, 1b/ton feed .

av
P ..= = 1.561 Ib/ton feed
tf T, ‘81"8" 0.0253
Faruicuiacus  total, lb/ton Doy
o, =~ - 3238 - g 0572 W/ton fand



APPENDIX B

Field Data
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SCAFFOLDING OR OTHER HEAHS OF SUPPORT PRESENT?
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N HO, WHO WILL PROVIDE IT? ,ﬁM

'SOURCE OF ELECTRICITY AVAILABLE? _jﬁ;/7'3 MAXINUM AMPERAGE PER CIRCUIT ‘2742}

_ 7 o DA
-pisTAncE__ /20 [/{’ WHO WILL PROVIDE EXTENSION CORDS? féiw.,f z—%@WMJ

LOCATION OF FUSE BOX

PARKING FACILITIES AVAILABLE FOR TRAILER GR VAN? sz

4
SIGNATURE REQUIRED ON PASSES? WAIVERS?

NEARBY RESTAURANTS AND MOTELS Vj,&)—g f..’ 76'\ 7// (f 5%/)
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PRELTMINARY FIELD DATA

Stack Geometry

+ Sketch of] stacK cross-section

showing spmpling holes

TRV

Cajculatipns:
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I~

6>

Calculator. .

\_a.: HI'I\DA ?D,(t

NCA-28 (12/67)

FlooYy -

Y

W .-

Plant Ideal Cement — Housten

Test No.

Location l-lc‘;s-ian Tesas @mGér Coolev - vt A

Date 5/i1/7i

A. Dist. from inside of far wall to outside of
near wall, in., = -1

b

B. Wall thickness, in., =

A4

Inside diameter of stack = A-B 72

2

Stack Area = 4E€6 in" 4 H> 2
Comments:
Point 1 % Dia, for Dist. from outside

circular stack

of samnle port, in.

(iSL’e: 2H
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VELOCITY TRAVERSE FIELD DAT

Plant Ldeal Cémen* - Houston

Test

; Location WKlinwer Coolevr — ?ow* KB : :
| 5}:‘1/7‘ S ' ?5\‘&“‘ ‘{OV\QES “(:V“Ohn

ol Yo O . 0

Date

Operator Maevuer, @m‘.hn‘ Q._\_ey

Meter (H 2.0l

i I v
1 P e

Stack T
{1

H]
'v
I‘

> :
Dt ! s 2 . m— R
me | Point | AP, in. HO e 5;?1:0 AP H.0 P

~——rt I
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e ) 205
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\
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A —— ————— o § S i semt s e e iy v A
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Plant Tdeal Cement

Test

Location WKlinker Cooler — Powt BA

Date
Operator

Mater aH

5/ia [

Maerwer, le'\'\n\ Q;\ey

2.0\

t

Clock (1) (- (2) (2) Stack Tempt.?F |
inic | Point o SO 2 - T e S S, h s
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Plant /’,aagffj G/mwujl /7>/-!““32ﬁ?9 pate_ % — (2 - 7/

Sampling location ng (g‘z-lfc - A | %B‘;ﬁé‘l«t

STACK DATA FOR NOMOGRAPH:

1.. Meter AH 2.0

1o

in H,0

2. Avg. meter tempt (ambient + 20° (30 °F
3. Moisture (volume) ~ 2.0 %
4, Avg. static press. + 0.3 in, Hy0X.073 = #£.€ 22 in. Hg.
5. Bar. press sampling point 29,89 in.Hg@® _©.02  (static press in.Hg) =

29 .9 in. Hg.
6. Bar press of meter 2989 in. Hg.

. z' -

7. PP = 5. 29 91 in. Hg .10

b, 2969 in, Hg
8. Avg, stack témpera_t_ure 200 °F.
9. Avg. stack velocity (aP) ~1 5 in HZO'

C factor (1) I3 (2) /;ZJ/
/
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5. 645

2.i% | Jig i 58 1250 o7 220

R R L Y 57 | 245 - [220-
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Date: 5 /? 71

Run rumber: /

Ope C.7 2L,

e tor:

\

Sample box number:

Location of sample port: (l&mgQ«L Coelion_

Barcmetric pressure:
Ambient temperature:

249 80
90 ° :

lmpxrger Ho0 .

Volume after sampiing ,(/ ml
Impinger prefilled w1thﬁlzlﬁp]
Volure collected / 4 ml

Container MNo.
Extra Ho.

1A

Ether-chlovoform extraction
- of impinger water___ “—— mg

Impinger water residue /4, .3 mg

Impiigers and back half of
fi'ter, acetone wash:-

Container No. J I3

Extra No. _ Weioht results L mg
Dry probe and cyclone catch: Container Ho. . _ '
' Extra No. _ 'Weight results mg

.4/

flask, and
filter,

Proba, cyclone,
front half of
acatone wash:

{ontainer

/é;.*ngL -

Extra No;i

//, X’l | o

]

Filter Papers and Dry 7ilter Particulate

Filter number Container no.

Filter number Contalver no.

1
[2Y /2 | D !
[ Filter particulate
—_ . . weight ) "q
Total particulate weight 25,3 mg
©Silica Gel R0-5
te 4 gy T /Y
Weight after test: LU.S .23—2::35;
Weight before test: 250
Mcisture weight collected: 295 Moisture totalfzgéﬁijﬂ an
Container number: 1. 2. 3. !

4.

< sample ngmbeJ: . /

& n - ‘j"‘ i
Analyze for:- Jean «1{7{:1‘,5?‘»—(}&.14&'{64
v

Metiiod determination:
Comrents: ’

LEN
In

e
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Date:

kY

-

fa - o o . mv—at + —— o o =t -

PAFTICULATE CLEANUP SHEET

2

Run number:

Location of sample port:

Plant: jWW ),Z«wj‘
(J-DQN

< 2L

Operi.tor:

Sampie box number:

_ L Zem

N
Barometric pressure: 2531
Ambient temperature: g0

' ﬁmﬁihger H0

é . Volune after samph‘ng_ 2/3 ml

Container Ether-chloroform extraction

No,_éz%Zl

Container number: 1.

Impinger prefilled with£04 ml  FExtra No. - of impinger water mg
Voluie collected /& ml Impinger water residue /7, /. ‘ mg
Impiagers and back half of Container No. 2/5 - /
filter, acetone vasi: LExtra N, .- Meight rasults - mg
Dry probe and cyclone catchs Container Mo, )
' Extra Ho. "Weight results mg
Probz, cyclone, flask, and Container No.JZCi’
front half of filter, " ' iat Al n
acstone wash: Extra fio. Weight results /9.47/ mg
Filter Papers and Dry Filter Particulate
Filter number Container no. | Filter number Container nc.
124 14 LD
' |
i Filter particulate
—_— ! . weight /. / mg
Total particulate weight 24,/ mg
Silica Gel | | 200
Woight after test: I/ 6 : /Lz///
Weight before test: 200 | 15.¢
Maisture weight collected: 27,0 Moisture total 335.0 gn

- Comments:

, ' 9
Sample number: . v

- Analyze for:

Method determination:

35



C s et

pate: 5 ~13-7/

= = : C s e b WD r s man 2T
pemm i g e ek e e .

PA\TICULATC CLEANUP SHEET

Ruh qumber: Y

Plant: CZ(LJ szrwa./’/ /)7)00/’4"‘)

Operitor: c.r /(

Location of sample port: Mu &véa/\_

Barometric pressure: 29.35

Sample box number: __/ Bl

Ambient temperatur:: 7 °

iimpinger Ho0

t . Volune after sampling 7 /em

Container HNo. 38 Ether-chioroferm extracti

Impinger prefilled withl: &ml  Extra No. - of impinger water ng
Volune collected /0 mi Impinger water residue 9,/ mg
Impingers and back half of Container MNo. 513_ .
filter, acetone wash: Extra No. ___  Meight results _ mg
Dry probe and cycloneAcatch: Container No. .
' Extra No. Weight vesults mg
Prote, cyclone, flask, and Container No. -3
front half of filter, _ Pt e
acetone wash: Extra lo. _ Weight results /3. ('/ _mg
Filter Papers and Dry Filter Particulate
Filter number Container no. | Filter number Container mo.
12411 3P
1 - Filter particulate
- \ . weight N7 mg
Total particulate weight P X2 mg
Silica Gel | ' ly. e
. P
Weight after test: 224 , //,_ﬁ//
Meight before test:: 9207 | ' >
Miisture weight collected: Z& o . Moisture total 34O gi
~Container number: 1. 2. 3. 4. '
Samnle number: 4 \37 T Analyze for:__%ajﬂ Wvé
. " - . . V R .

Method determination:

Comments:

36



PLANT (,Q(kac (o vnend
SKIPLED SOURCE__ (Dynta  (rilo ol

Train Data

SAMPLING SUMCARY SHEETS

Cme At A a . oo,

LOCATION Zlﬂuéﬁa/ Jecan

ket

Bar.

Nozzle Orifice Volume sanipled | Meter | Volume sampled
* Run dia. | time | pres. | diff.AH meter cond. temp. | standard cond.
. No.. Date in. min., | "Hg. “Ho0 cu. ft. OF cu. ft.
1 S g0 V)37 129831 2,2F | 024> Dy | JOL b7
L 45o8-w,1923 Y3Z 12535 | 7,06 10).95 1S Gy 1S
2 S8 /93 1133 13980 1 2,/5 | /03235 /3 94,04
Moisture and Gas Data
Total Moisture Mole Molecular Molecular
Run moisture std. cond. % Moisture fraction wt. of dry wt. of moist.
No. mi, cu. ft. by volume dry gas stack gas stack gas
[ 1 395 | /b4 YA, 75 27 27 28.27
L 250 [rbb- /.23 .78 9. 20 27,22
S 1300 | )6/ [ bS 73 2900 27.25
tack Data
Stack Velocity Static Stack Stack
Run area head press. press. temp.
Mo. in? "H20 "Hg. "Hy. Abs. OF
| | Yo2r /oYY DL 22 3% /25
2 Yo7 .93 ) 79.37 )7 ¢
3 Lo 24 L9y D7 29.3 & 17
elociﬁx_ﬁnd'Calculation Data
) Stack CStack .« ’
un Average - velocity fpm gas volume Percent
'o. -} / Velocity x temperature PR stack cond. scfm isokinetic
/ 30,23 4487 _|[23, 475 [0E.7
L 30, 1Y QQPQ/ 4?279@ 75 L
! 204 4545 /D) 209 77.3

(¥
et

s 4 s mmes as
.



NCA-28 (12/67)

LN b = e 4

38 ..

5 . PRELIMINARY FIELD DATA
\ ,Zﬂ Stack Geometry T
- L
- L‘ri— ) Plant /40.4/ émwj )ﬁum
N | Jadder 1ot wo.
g Location 1L
Date S-15-24 l
3 A. Dist. from inside of far wall to outside of
W near wall, in., = §2”
S . . %
Q B. Wall thickness, in., &
Inside diameter of stack = A-B &3~
 7§5%d “Stack Area = ) /4,/5';2‘{
} Comments:
%
j Sketch of stack cross-section ; é
i showing sampling holes
| 7Y parploy oot
! Calculations:
3 'F, ' : Point % Dia. for Dist. from outside
] V4 /—L/'TID. Pirl circular stack [of samnle port, in.
i % L1 .
i ] 17
1 é 200}\’ - Z ) ,C)E S.‘f’q —- q_?
1 o< r L
i L G, 7 23y = (5
: v « —_— _ G "
) s 3 1LY S07 =9
i Y [2.7 A = )1y
! & - , =
% b ’ :?\.711‘ /Q;?L/ = /L/‘L
o L |35 JS3 =195
. - . 3
et " . . .L
| 7 2.5,¢ 32 2 = 30679
é : , ' ; J— _ .3
7 32.3 3.5y =393
O ° _1383.2. w0 =42
. — N =
H 1733 b =44y
Calculator ¢ PR . L
(L 19724 ¥2,2 = 43
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VELGCITY TRAVERSE FIELD DATA

5

g{o* <

e 2L

,/
\-

P?Qnt (jﬁgﬁaij

[

Test

\)oqf A

Locat1on,zr 24

v ZZOu 'ﬂgﬁz”avcﬂ\yﬂ£:af

Date

R&QHQUAU

O (8-

Operator

A
Maerwe “Q Smiin ,

Meter aH

2t 2ol

\(o’kl EA‘QY

s e e s e

Pec = 20.0 4 9?9 = 30.9°

T = 190°F
Stoeun O

EFFLMEMT

STALK €Ran Frangy
MLtk CRINDING @uizzunT

Clock
Time

(1)

Point | AP, in

. H,0

) @

N NVETRT i J

0.52

Al

, in, H,0

10.49

0.5

0.L6

!
.77

074

o.74

~ 01

0.15

0.79

[ 0.72 ©.14 VAN IET
7 0. L9 7 0.1% fr T
5 0.60 v | 0. 61 Tt
G 0. L5 r? 0.7i " |
/o 0.69 /0 0.t ool
‘ PP, - o S —— '?.. ..—._w_.....l
R N i R : e
/.. | o0.58 )L 0.5¢ 2p 1
S S I R AN I
1) AP, v, }E,&O Ryerage. 0_@5__ _ 0 [ng Z‘//;;;_ 27
(2) aF, din. 2.0 Avoerpge 0,70 1Y &
—— e e /,73

~ e e
LOMMeNTS:

KCRP-29 (12/57)

"~

PO\“\ Y) :

Pt N\ i
39



Plant (jé{(/(((/é”/u»&/ Cj}z"‘t"f{'“ pate_ S -/ 7- 7/

Sampling location WL% Y /ZL'L ,%ﬂe‘baa/é"l ﬁ;w/%_

" STACK DATA FOR NOMOGRAPH:

1. Meter aH ‘2‘1."'?72: Lyl in H20_

2. Avg. meter tempt (amgent + 20° / OS °F

3. Moisture (volume) Q ' %

4, Avg. static press.@ ,é in. HZOX.073 =% ()(/ in. Hg.

o~
.

5, Bar. press samling point.S4. 8 (3 in.lg + 0L (static press in.Hg) =

39, 0( in. Hq.

6. Bar press of meter S a0 0 in. Hg.

_ 5. in. Hg / \
7. P /P = - }
S nE in. fg ,'L
N
8. Avg. stack temperature [ 7¢ °F.
9, Avg. stack velocity {aP) . é):’g in Hzo.
— . C factor (1) .25 (2) /.20

40
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i
4

. 2 | : :

F ; : : -~ - Covas g > T

Polelhion k_{ {!U/\ /)3 ,.z.w'lf TN /jl?i(/u Read and record ev the stavi of Bay. Pross. MHo 301_ ";23
. " B N

oLl A
vie S 2’.) . do eacn P""‘* ity ; Assumzd Boisture ¥ <

PATHOLOETGR, o7 ERETORS-

- et e

| | | | e
Rur Ho. / R g VERY ISPORTANT ~ PILL BN ALL Bi-‘.f‘“S prient Temp °F 70
/ .

- ' i b —
ET R Maerk(r— S’md’h ! P S i A [N ' . - Dry Coddime 2~ v (4%
(.;....x AU & ' cau ana :cC rd 27y O ominutoo, bzater Box Setting, F_<

SnpniNY Y et e s et = e 3

,,? .

o ) - v N ¥ H =
foamie Bow Mo [ = brewn ©.25

1
P . ' . Prebo Tio Dia., in.
f A .

Taste o 2-£ /

. EPY : ] : M e e b N o/
iy Cne . ‘A/..C_,, [_h s o : ; . CU// bé:&;“ ﬁ,(/y;‘/ }:106 P~ : :‘ uto L SN I _,,‘:,é‘ 4 e e v
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'
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! -t s ” gt
PRI : H R
' i

1000 oz - i
">- Mren (A% 052 ) ELhE I : = L
SN CNL Y ¥ P £ U =y { £ 2 ¥ I 2 N -2 35 -

S R L.8.8l
= L.2.8%

e T - !
RS ) T e - ilzas WAL
i ' - Q.56 4,2 ~_b - - (240

co jon i
{
i
[aM]
w
N

us_ . ifs

(i epA I Ae iAo = [~
Pt Hane et Pt TZ tines 4oy gl cocwn poiat
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\ Secationn en prcbe , _ .
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Roa L P 77‘1;&’/ Punp S ]
i - . °Pitot Orifice AH Dry Gas Temp. Vacuum {Box Impifiger |[Steck |Stack
;o Cloch s Ory Ges in. Hp0 in H,0 °F In. Hg |[Temn. Temp Pross | Temp
iCormants Time Meter, CF ap Desired 7 Actua. | Inlet | Outlet {Gauge °F “F - {in. Hg c
A —-j-12 3% 9N1S .76 3.3 3.1 He 105 15 235 glal ~N 23D
- , - 8,74 2.0 3.t — - 4 ~ — 230
A - 2- N 2. 202 62 014 36 3.6 Ut 106 7 235 T4 210
' - o171 3.1 3.7 - ~ 1- ~ — \ 2730
B —~ 6.4 3 ¢ 3, (. - — 1 - — ) Z30
T 52 205.65, 0.£¢- 445 405 | e to & 220 74 / Z 30
_ - 087 % 95, 325 — ~ & — — [ 240
io Az 2ene% 0.62 4,25 4.25 1 107 107 & | zz5 7O \ Z22.
.o 4.2 4,2 - - 8 — — \ 242
2 45 212,25 0.6 4.2 a4.7. Ik 108 8 230 14 ] 233
& 49 2i5.54 C.E) 4.25 Q23 | 1o L loe e 235 70 232
1 S 2i8.£2 0.7§ 4,25 4.25 | 08 tes Es 225 12 227
~ O.5 5 £, 2 4.2 — — £ - . >
6 54 22211 e.90 4.25 425 | 19 109 25 | 240 74 >2e
s 57 22z 44 0.7 4.2 4.% W2 1 12 851 245 73 2<€
< 41 o’ 228,09 0.64 4.0 4.c W2 1o & | 23 73 | 225,
2 i 23132 0.7¢: 3.7% 3.7% el tew sl 230 13 / 225
7 ¢e 255.0¢ e.c17 3.2 3.2% ue i o &S 220 7% 225
' .' — .2 3.3 %, i R — — 22<
A<z-1 9 235.0% 25 245 | 7z R4S w2 1 1o ¢S | 230 12 [ 210
- 1z 240,35 ‘ posziatglean st dei fasteadlo 2.42) \\
ny h .
B 12 249, 95 .52 2.5 2551 w72 il 1o S 2z¢ 72 ) 212
2 75 243 (S 2.6% 33 3.2 H1 - 16> A 230 12 / 224
— 6.70 325 535 — — & — — | 224
% 16 2406.5 4 6,71 8.19 39S _usg 102 7 220 i 220
4 #1 242,59 C.84 32 3.2) 1o 1He 7 232 19 22¢a
3 84 292.15 0. %4 4.0 4. ue 1o 15 230 20 228
A &q 255.95 O.£¢ 415 445 ug 1io 1S z3 il Y4y
7 9o 259,20 089 <425 4,25 Lo 1K 5 240 10 23
8 32 262.5§ o.87 47 4,2 1't2 1e) 8 230 10 23
9 2% 265,72 0.87 4.2 22 U2 m 15 | 230 68 \ 23)
~ 0.54 4.0 40 - ~ 1.5 - — ) 23}
io 2% 269,04 D.£5 4\ 4.t U2 vy 15 | 242 S / 234
( (02 212.25 0.$4 4.0 4.0 19 o 7.5 | 240 -6 [ 2.3
~— (2R X 3 99 3 95 - - 1.5 - = 233
B -1 tes 215,90 .74 3.0 3.6 1z Lo 7 240 (o 235
B-2- 12 108 278 L° 0.14 26 : .f-'_ 149 1N 7 240 62 2%y |,
tf 1i{ 291,63 _Baer 3.2 2.7 ii9 (o 7 230 wb 2335 |
4 & 1i4 264 26 c. 88 4.2 4.2 (12 {10 15 | 239 ¢ ZA3 |
WO 3 0"y 28t ¢S C.£9) 4,75 4.25 19 [0 B 235 £14 253
" I S 0.£.1 421 41 - - a - — Z33 |




|, | Veep "N
, N i Pitot OriTice &H Dry Gas Temp. [Vacuum. |Box Impinger |Stack |Stack
/ ' Clock Dry Gas in. H0 in Ha0 °F In. Hg |[Temp. Temp Press | Temp
LCo*m;em., Time Meter, CF 4P Desired | Actuai | Inlet | Outlet |Gauge | °F °F in. Hg | °F
B-3-& \ze li 29132 0. 8¢ 4% 4% s Lo 1S | 220 @ \ 23S
;,'. e 023 [ 254 01 6.89 4,25 4.2% 1S 1{o 53 22% @& 2°3¢<,
b 261" 79189 09| 4.35 435 (9 (o & 229 1 239
=% {22 2ot.2. RIS 415 =) TR uo 2S5 | 225 7 24
4| 152 ToeSo 0.84 4.0 4.0 TR ) 1S | 725 6 235
»l 135 307.73 2,15 S 3¢ ) 102 G5 | 2%° 9. 236
A 12 %0, 82 0. 79 335 5.25 ue 162 .S | 235 . @2 2145
i 141 | <is 18 0,94 2. 2.t U PE) S 240 12 ) 235,
(44 240, S - [
Ly’ dég \
! \
P B VIES RN
(/4 &) [49. ST | . 805 3 A A | TP 229
—"
’ FFZ
== (1 11)
| M s —
&
|
!
if
—~ - 1+
- I’
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sl dvne 21587
 Complediom S.25 pM

- (, R R N EEYUL ._.-" o
PATHCLCELINAL INCIEIRATORS-
e . P R S S U
!(_'Liﬁ [N :T'es..CZ ERAN TN YR (H Y

Enbi

iy

ent Temp © 20 F

30 00

e % 2

sy 3ox Setting, °F 250 _
a Tip bia., In. 025
2 vteigth \5'7[2‘Z

43
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! Al e 10— v : Puip ! ,' ' : ’
i‘{??_j.'s‘l-fﬁ"‘“ - d [L\' fﬁf/l Pitot Orifice AYH Dry Gas Temp. {Vacuum [Box | Impinger |Stack tack
‘ K ory Gas in. Hp0 in H,0 °F In. Hg {Temp. Temp Press | Temp
Comimenis Meter, CF . &P Desired 77 Actua” Inlet | Cutlet {Gauge °F °F in. Hg | °7 .
AP—2—~ | 5¢2.49 C. 88 3.4 % 4 110 104 A 205 T 24¢ -
365 455 o.69 34 2.4 to o4 () 230 T2 246
366.42 0.69 5 4 3 4 1o ics G 240 73 246
XTI 0.9} 3.5 3.5 i 0 o4 b . 230 72 24
274 39 c.61 2.5 .5 o 104 [ 270 3 24 ¢,
311.24 0.5 %15 545 {io wc4 55| 210 L= 24 ¢
380.22 ' 0.72 2.8 2.8 i(o0 104 5 205 . 13 245
382,97 0. 71. Z.15 Z.15% [$12) 105 <, 24 72 24¢,
— e,52 2.05 2.5 {to 105, 4 220 71 240
_BEB.aes 0.50 1L.25 1.9 o L 0% <4 220 N 2zs,
L9047 el 2.7s Z.15 weg . 104 3 215 cs 2495
595,05 N 2.95 2.95 o2 . _ies 5 20:0 &7 245
375 go 0,54 325 3.2¢ 08 | - 105 £.5 210 61 245
Byg. 2 C56 3.3 3.3 log | - 165 Ss 255 N | 245
404, 5D 0044 A 3 2.€. togd 1. 105 S5 2%p &7 250
SR AD 0,90 3.45 3.4%, (s - ie% {e - 255 7 250
$01.4¢ 0. 35 3.5 e ... ies G 215 &7 250
410.5j 0,£9 34 34 wo | 105 2 240 b 250
443,43 Q.86 33 33 o |...._ios 6 Zio (714) 259
440 Q.64 32 22 o | 106 SS 240 ©g 250
4930 {2 2.95 23 e 1 .. loc 5.5 i9¢ [&3:] 250
422,29 a2 Z.E £ e | e 5.5 2355 &2 250
Y2470 0:35 3.3 2.3 1778 T, o | 21¢ 76 Ry 7
re 17 30 0. 82 2.4 3¢ T Y Lo | 450 ¢ R N
i (y0.) . %57 3¢ | 3y i/ /6L | bo | 21 P& 25 |
3 833, 7Y 0.33 ER 3.5 PR | o7 Lo | D45 72 244 |
7! 436,75 0.39 3.< B 1131 407! Lo |2ve 73 237
/A %29 73 6. 33 3,45 245 11T 0 o2 | Lo (250 2/ JEA
Y Ly §°C c. 85 3.3y 3.35 | /& /02 | b2 2/8 2 AW
L 9525 | o ge 345 1 2 /s A2\ 267 | €. o 12¢Y L7 2y2 4.
3 Y% 635 | 6.75 293 £9s 1 43 1 /72 14,0 /92 62 242 |F
>d 45047 v 6T LR 2R6E /3 lt7 1S5S0  \UST % 2¢ 2 |
] RETANE 52 2.0 % 2.00 703 jo2 140 1§53 - 2/ ¢
9] 456.574 : SR
\V JO35 : }
[39. 5729 1 %1 2.2F 1329 | /070 6% 293
[ O - - g ‘
: i
| e
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PATHCLORICAL INCINIRATCORS-

Sm}i‘!}y Maecker frend and panavd

s‘ksc-i: Dura- . Probz tip Dia., . 025
gu'drﬁL . l Z N S Z -
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7l s c%_[/\, Jgf;(’ Pui '
. Pitot Orifice &H Dry Geas Temp. {Vacuum |Box Impinger

Clock 1 Dry Gas {in. HpC in Ha0 . In. Hg {Temp. Tamp

Time | Heter, CF &p Desired 7 Actual | Inlet | Outlet !Gauge °F °F

48 | ©o1712 0.85 3.05 2,05 95 20 5 230 &5

3i 564.42 6,90 3.2 9.2 Dé 9 | 5.5 210 «S

& 54 501,25 8,92 325 3,25, 97 =1l S5 2i0 s
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3 &3 S15. &0 0.80 2.2 2.< 27 23 £ 240 (e,

- 2 Gb Si8.54 o2 2.6 Z.¢ 97 53 ) z240 &<
A-2-} ) 52i.18 .52 1.9 .5 97 I3 | S 235 @4
B-1-1 12 | 52351 Outey 2.2 2.2 94 9 £ 230 B

' 2 1 525.87 Oy 2.9 25 75 D2 45 2o &7

2 78 SI8. 3 Qi 2.89 2.2% Fo 2i S 2 &S
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) ot R RS O, BR 31\s 2.0%3 97 Di ST, 2:C 70
& 31 5 3(-.(n1 O, 8= 35 ERIY 91 i 55 220 70
T LE 510944 e %2 W =1 23 5.5 210 70
2 A 2 A .85 315 B 99 D4 55 230 [
< v 5 T500 0G.89 2.4 303 1ot 9d 5.5 Zeo G99
b %, ep 47,50 0. 6% 30 3.0 iot St S Zi0 &T
3 2532 AT 015 2.5 2.5 102, 9% =3 25 &6
165 55565 &.62 R.S 2.5 102 o 45 | 219 «q
Ios 8L o0 .63 2.5 2.5 104 95 45 | 205 [
T oag 85,54 e T8 26 2 2 tGO 9D 5 o0 (=)
1i4 SeL, 720 ©. 8z 2.9% 2.9% 160 D¢ 3 240 o<,
U1l - &.68 o 3 ) 55 LER 2o ) 20 &<,
{23 Bt 7 o.RE 315 31s 10§ 9¢ S 220 (2E=)
128 6e9.57 e, a& 345 315 101 D 5 | 23 <%, k
el 87230 ©. B 3 3,1 101 B3 - 5 | 205 66 \
79l 5175 20 O.1\% 3 3. o0 o5, s | 2zje &S {
12 S7é.€0 0,82 2.9 2.5% 100 2% g | 220 és ‘
$ 5. SE0.7Y G P 2.1 2975 o\ e 1 & 220 6
e Syt 47 o774 2.6 2.¢: 104 25 & 220 o8
1oy S5k, § O Q.82 225 2,75 1ol e 22 [3h
tosl, SR8, 5,
ot 730,70 1 3l 2,94 1 7.9¢ 7 D1
{ i

Q\%g




= .
PR Rasae K OV

——— e mteas

[T I SR SR

PAFTICULATE CLEANUP SHEET

nant: dAed) G ( ?,bmézaj

Date: Z- /> >/
Run number:
Operator: _ & ﬁEéi

Barometric pressure:

Sample box number:

[EaN->

Ambient temperature:

Location of sample port.ZEiZ ¢ 4&4,-4£ ),

30422

24°

) zmpllger H20

o et

. Voluue after sampling iﬁ)afnﬂ

Impinger prefilled u1chQ§{ m}

Volune collected S 4( mi

Container MNo. é& Ether-ch oroform extractio

Lxtra No.

Impinger water residue

- of impinger water mg

/0,9 mg

Impingers and back half of

filter, acetone wash:

Container No. {3

... Meight results ' mg

sExger Moy o )
Dry orobe and cyclone catch: sontainer Ho, .
' txtra Ho. 7 Meight results mg
Prctz, cyclone, flask, and Container Ho. 4 C
alf of filte _— A .
front half of filter, Extra Ho. W2ight results /9, L. mg

acetone wash:

Filter Papers and Dry Filter Particulate

Filter number

Cont2iner no.

Filter number Container nc.

OJRROD. y.D

]

Filter partwcxé?

— S weight g mg
Total particulate weight 22,9 my
Silica Gel 54’@
Weight after test:. 2345 _:_3.%—9-: |
Metght before test: J¢ 7o
Myisture weight collected: 3(.5 _ Moisture total 5?51 :;—bn
Containar number: 1. 2, 3. 4

“Sample number:__. Z[ '

{
Method determination:

~Analyze for:

“Comnents:
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Date: S- /5-7)

B S e T TR}

l Run number: , 2.

Operator:

Sample box number: __ / ﬁéc&

A

PARTICULATE CLEANUP SHEET

Plant (/zéw/ (774;@7;/ M&m

-t s e s s ctaes

Location of sample pert: YA < A.: &@/

Barometric pressure: 30,9

Ambient temperature: 0

: R;npiinger Ho0

_Volume after sampling _252 ml

Container

No,(ﬁ A Ether-chloroform extraction

Impinger prefilled with2¢4 ml  Extra No. - of impinger water mg
Volume collected 48m Impinger water residue /0.9 mg
Impincers and back half of Container No. 58 .
filter, acetone wash: Extra No. , Weight results mg
Dry probe and cyclone catch: Container No. . :
' Extra No. Weight results mg
Probe, cyclone, flask, and Container }0.S :
erQ?WTaIT,PT filter, Extra Mo. Weight results éfd, L mg
alelUite wWasne : R—
Filter Papers and Dry Filter Particulate
Filter number Container no. | Filter number Container no.
(2913 5D |
‘ |
| Filter particulate
i . ) . weight L. 7 mg
Total particulate weight 37, f mg

Silica Gel
Weight after test:
Weight before test:
Moisture weight collected:
Container number: 1.

33 0o+ 480 1.0

Moisture total 81.0

gm

Sample number:

Method determination: -

| - Analyze for:

Comments:
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PARTICULATE CLEAINUP SHEET

pate:  B-2p->) © pvant: LG Lot ?%mé%

‘Run number: 3 . Location of sample port: ?’Zcé/’g Ao 6%4,“,./(}\_
Operator: - C.g A Barometric pressure: 30 /o /
Sample box number: / V2 ' Ambient temperature: AN

-‘Ir.’-,pihnger H20
VYolume after sampling 222ml  Container No. b f}_ Ether-chloroform extraction,

Ihpinger prefilled withZpg ml Extra No. °f 1mp1nger water mg
Yolume collected 33 ml - Impinger water residue /9, g mg
Impingers and back half of ~  Container No. (3 : ‘
filter, acetone wash: Extra No. Weight resylts ) ' Mg
Dry probe and cyclone catch: - Container No. X . .
' Extra No. Weight results mg
Probe, cyclone, flask, and Container No. é(’:’;
front half of filter, . » ‘
 cotone wash: Extra Mo. ___ Height results /%) mg
Filter Papers and Dry Filter Particulate
Filter number Container no. | Filter number Container no.
00219 LD
[ -Filter particulate
. i weight 3.2 mg
. Total particulate weight | 277 mg
Silica Gel o | - B
Weight after test: 234 ' | - “-'7‘&7,
Weight before test: KO0 '
Moisture weight collected: EDS : Moisture total 12 am
Container number: 1. 2. 3. 1. |
| 2 7 A
Sample number: ! A Analyze for: /f@.ﬁf e e oY
. - v

Method determination:

Comments:




SAKPLING SUMIARY SHEETS | |
AAocd  Comend OLOCATION  hewiliny, | D orcse
o, . ‘ A

HIPLED SOURCE. Seneh Y i, Aypacts Hoh

Train Data

PLANT

A e e S b ke sy s

Nozzle| Net Bar. Orifice Volume sampled | Meter | Volume sampled
"Run- dia. | time | pres. | diff.AH meter cond. temp. | standard cond.
No.. | Date in. min. | "Ha. "HoQ cu. ft. Of cu. ft.
Syl 250 gy 20003 3 | 749 S/ M4 | 1903y
L 592 1,250 |jyy 3002 13,X9 | j39.524 1jpC | 232,00
2 15-20-91,25D 9y Bo0RN 2,54 | )30 26 | 73 | /26 82
Moisture and Gas Data
Total Moisture Mole Molecular Molecular
Run moisture std. cond. % Moisture fraction wt. of dry wt. of moist.
No. ml. cu. ft. by volume dry gas stack gas stack gas
[ |\ 905 | 479 | 2,97 97 12,2 28.£7
1 3/.D 284 1. 83 (97 29,62 28. 67
3 22D | 3.4/ 2.2 27 27,00 24.67
tack Data
Stack Velocity Static Stack Stack
Run area head press. press. temp.
Ho. in? "Ho0 "Hg. © "Hg. Abs. OF
{ /452 0.9/ .09 30 0% 227
2 1452 B oY 20.0Y 7 43
2 1435 L i LY 20,0¢ 2479
:locity an@_Ca]cu]atjpn»Ddtal L
) Stack  Stack | e
un _Average velocity fpm gas volume Percent
G/ Velocity x temperature YR stack cond. scfm isokinetic
L 23,80 3933 | 26,302 (07, L
2l 23.33 3532 2L, /y¢ Je3 .y
3 03.95 IS yY _2¢ 000 27.5
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APPENDIX C
LABORATORY RESULTS

Tables C - 1 and C - 2 present a summary of the particulate cleanup
and analysis data. Table E - 3'presents the results of a metals analysis
conducted on the samples from runs no. 3 of the clinker cooler and finish

mill stacks.

TABLE C - 1
PARTICULATE RESULTS, CLINKER COOLER (M
run 1 run 2 run 3
impinger water sample no. (1 A) (2 n) (3
wt., mg 14.5 17.6 9.1
probe, cyclone sample no. (18) (2 B) (3 B)
wt., mg 11.8 19.4 13.4
filter sample no. Q¢ (2 ¢) (3¢)
wt., mg 0.0 ~ 1.1 0.8
Total particulates, mg 26.3 38.1 23.3
Note: water blank: 1.4 mg/500 ml
acetone blank: 1.1 mg/500 ml
TABLE C - 2 _
PARTICULATE RESULTS, FINISH MILL GRINDING SYSTEM (1)
run 1 run 2 run 3
impinger water sample no. @A) (5 A%) (6R)
wt., mg 10.9 10.9 10.8
probe, cyclone sample no. (4 B) (5 8) (68) .
wt., mg 19.2 20.2 14.1
filter sample no. (4 ¢) (5¢) (6¢)
wt., mg 2.8 6.7 3.0
Total Particulates, mg ' 32,9 37.8 27.9

* Several particles of silica gel found in impinger water; removed before analysis

Note: water blank: 1.4 mg/500 ml

acetone blank: 1.1 mg/500 ml

(1) Blank values have been substracted from sample results.
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TABLE € - 3
RESULTS OF METALS ANALYs1s(®)

Sample: run number 3, clinker cooler ‘
Types of Analyses - Spark Source ilass Spectrograph (SSMS)
Optical Emission Spectrography (OES)

Analysis SSMS OES SSMS 0ES Analysis SSMS 0gS SSMS 0ES
Sample No.  3A+3B 3A+3B 3C 3C Sample No. 3A+3B 3A+3B 3C 3C
wt., mg 22.5 22.5 0.8 0.8 wt., Mg 22.5 22.5 0.8 0.8

Element Element

Hg 0.01 <0.03 <0.05 <0.6 B 10. 20, (c) (c)
Be <0.005 <0.02 <0.005 <2. F <0.03 (b} (c) (b)
Cd 2. <2. <0.4 <60, Li 0.2 <3. 3. <15.
As 0.3 <2 <0.4 <3, Ag 4. 2. <0.1 <2,
v 0.3 1. <10. <30. Sn 30. 40. 7. 10,
Mn 5. -10. <5, < 6. fe - 200, 400, <500. <600.
Ni  100. 200, <7. <6. Sr 3. 8.  30. <60.
Sb 0.1 <1. 0.03 <I1s, Na High 10,000. (c) (c)
Cr 40, 80. <10,  <30. K High 10,000 (c) (c)
In 20. <iu. <4, <34, Ca High 50,000, \c) (c)
Cu 15. 10. <0.5 <3, Si High  1,500. (c) (¢)
Pb 20. 12. <1, <18. Mg High 60. (c) (c)
Se 2. (b) <0.3 (b) |

(é) All fesults given in total micrograms per sample.

(b) Not detectable by OES.

(c) Useful determination is precluded by high contribution from blank.

Glass filters - values given are impurify levels above glass background.

%

Comments - )

(2)

Estimates of precision are #25% and #1007 flor SSMS.

Where discrepancies in results occur between OES and SSMS, take
the average as being most correct. If grexter accuracy is
demanded, the concentrations can be determined by AA, other

- classical chemical techniques and/or better standardization of

@)

the OES and SSMS.

High in the S$SMS column Is given where conrentrations are

found generally grecater than 500 ppm. The latitude of the
photographic cmulsion prevents obtaining datections to 0.1 ppm
and vp to 500 ppm. This would not be a preblew with electrical

detection.
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TABLE C ~ 4

~

RESULTS OF METALS AMALYSIS(@)

Sample:  run number 3, finish mill air separator

Typés of Analyses - Spark Source Mass Spectrograph (SSMS)
Optical Emission Spectrography (OES)

Analysis SSMS 0ES SSMS OES Analysis SSMS OES SSMS OES

Sample No. G6A+6B  6A+6B 6C 6C Sample Mo. 6A+6B:. 6A+6B 6C 6C
wt. ,mg 24,9  24.9 3.0 3,0 wt. ,mg 24.9 3,0 3.0 3.0

Element Element
Hg 0.02 <0.02 0,04  <0.6 B 40, 40, (c) (c)
Be <0.02  <0,02 <0.,005 <2, F . <0,1 ()  (c) (b)
cd 2. <2, <0.4 <60, L 0.1 <3, 3. <15.
As 1. <2. <0.4  <30. Ag 2. 2.  <0.4 <2.
v 1. 2. <5. <30. Sn 60. 40.  20. <20
Mn 4, 6. <5, <6, Fe 200. 400. <500. <600.
Nt 300, 400, <15, - <6, Sr 10. 16. 50, < 60.
Sb 0.3 <1, 0.03 <15, Na High 10,000, (c) (c)
e 20, 40. 10. <30. K High 10,000, () {c)
In 10. <10, <4, <30. Ca High 50,000, (c) (c)
Cu 10, 10. <0.5 <3, S High  1,500. (c) (c)
Pb 4, 6. 2, <15, Mg High 100. (c) (c)
Se 1. (b)  <0.3 (b) ‘

(@) All results given in total micrograms per sample.
(b) Not detectable by OES.
(c¢) Useful determination is precluded by high contributior from blank.

% Glass filters - values given are impurity-levels above glass background.

Corments -~ (1) Estimates of precision are #25% and =100% for SSMS.

(2) Where discrepancies in results occur between OES and SSMS, take
the average as being most correct. If grettcer accuracy is
demanded, the concentrations can be determined by AA, other
classical chemical techniques and/or better standardization of
the OES and SS¥MS.

(3)  High in the SS5MS column.is given where contentrations are
found generally greater than 5G0 pom., The latitude of the ,
photographic emulsion prevents obtaining datéctions to 0.1 ppm
and up to 500 ppm. This would not be a problem with electrical
detection, .
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APPENDIX D

Test Log

Table D - 1 presents the actual time during which sampling was conducted.
Table D - 1

Sampling Log

(Clinker Coolew)

Run Date Sampling Port Began Ended Elapsed Time(min)
1 5-18-71 A : £8125 © 09:31 66
B 09:34 10:40 66 .
2 5-18-71 A 11:10 12:16 66
B 12:18 13:24 66
3 5-18-71 A 14:24 15:30 66
B 15:35 16:41 66

(Finish Mi11 Grinding System)

Run Date Sampling Port Began Ended Elspsed Time(min)
1 5-19-71 A 10:41 11:53 72
‘ B 11:548 13:06 72
2 5-19=71 A 14:58 16:10 72
. B 16:13 17:25 72
3 - 5=20-71 A 09:17 10:29 .72
B 10:30 11:42 72

APPENDIX E
| PROJECT PARTICIPANTS AND TITLES

Name Title

Joe Bazes Chemical Engineer, ETB

Howard Crist , Analytical Chewist, £7B
Frederick Maerker , Chemical Engiress, £T3

Clyde Riley . Technician, ET3

Gene Smithi‘ ’ . Chemical Tuginecr, E¥O

Philip York_ A Chemical igieniv, ZUD



