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-and nitrogen dioxide emissions from calcimatic lime kiln op
~ations and from these data determine emission factors. The

_ amount -of dust éollected in the baghouse controlling'the sy

SECTION I

INTRODUCTION

The main purpose -of the sampling program at The National Li

and Stone Company was to measure the uncontrolled particulg

study was initiated as part of the data acquisition progran
of the National Air Data Branch of the Environmental Proteaq
tion Agency.

The field sampling program was under the direction of Thoma
F. Lahre, Task Project Officer, National Air Data'Branch of
the.EhviPonmental Protection Agency. The sampling was per-
formed-by Monsanto Research Corporation'with William R. Fesd
héller as.Project Leader and Thomas L. Peltier as Task Lead

This repdrt représents data collected and émission factors
determined'on‘the preheaters and coolers associated with th
No. 1 and 2 calbihatic kilns at The National Lime and Stong
Company during the sampling program of October 6; 7, 8 and
1975. The particulate data for the preheater and cooler ou
lets of the #1 kiln and the preheater outlet of the #2 kilny
were determined by actual sampling. Particulate emission
factors for the #2 cooler were determined by weighing the

tem. _NOX emissions were sampled at the preheater duct on
kiln #1. '
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‘SECTION II

- SUMMARY OF.RESULTS

Particulate'emission-data from the #1 preheater duct (which

exhausts the #1 preheater and 05% of the #1 cooler emission

appear in_Tables 1 (metric units) and 2 (English units). §H

‘terable particulate emissions (probe and filter catch) aver

aged 149.768 Kg/hr (109.718 1b/hr) with an average concentra
tion of 2. 5999.g/Nm3 (1.1359 gr/dscf). Total particulate
emissions averaged 50.210 Kg/hr (110. 693 1b/hr) at an aversg
concentration of 2.6230 g/Nm3 (l 1460 gr/dscf).

Particulate emission data from the #2 preheater duct (which
exhausts the #2 preheater and about 5% of the #1 cooler emi
sions) are listed in Tables 3 (metric units) and M‘(English
units). Filterable particulate averaged an emission rate. g
U46.428 Kg/hr (98&.188 1b/hr) and an average concentration
10.1309 g/Nm3_(M;4262 gr/dscf). Average total particulate

" emissions were UH7.776 Kg/hr (987.161 1b/hr) and an average
© concentration of 10.1616 g/Nm3 (U4,4395 gr/dscf).

Tables'5 and 6 show particulate emissions data from the #1
cooier duct in metric and English units, respectively. The
results show average filterable particulate emissions as

16.482 Kg/hr (36.440 1b/hr) with an average concentration g

'3.2298 g/Nm?¥ (1.4111 gr/dscf). Total particulate emissions

averaged 16.585 Kg/hr (36.561 1b/hr) at an average concentn
tion of 3.2L07 g/Nm3 (1.4159 gr/dscf).
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;sion'rate was determined hy weighing the amount“of dust col-

assuming virtually 100% baghouse collection efficiencyr_

- The large différence in the emissions from the #1 and #2 cool-

_kilns)'iswdue to the fact that the #2 cooler uses direct cool-

The #2 cooler duct could not be sampled, therefore, an emis-—

lected in the baghouse tube on the #2 cooler duct. In 190
minutes, 2660 1bs. of dust was collected giving an emission
rate of 381.024 Kg/hr (840 1bs/hr) for the #2 cooler duct,

Table 7 shows the values for emission rates and émission fac-
tors from the #1 preheater, #2 preheater, #1 cooler, and #2 .
cooler corrected to represent the entire emissions from each
separate unit. As will be explalined in detail in Section III,
this correction was necessary due to the irregular flow pat-
tern through the exhaust system which could not be'changed.by

plant personnel to allow for separate sampling of each duct.

There is a significant differencekﬁetween the emission rates
of.fhe #1 and #2 preheaters. This 1s due to the operational
differences between the two kilns. Kiln #1 has a much lower
feed and production rate than kiln #2.

ers (besides feed and production differences_betwéen the two

ing which exhausts all of the emissions and the #1 coOler'uses
direct and indirect cooling thereby decreasing the amount of
emissions exhausted. Thils process 1s explained further in
Section IIT. S | |

Sampling for oxides of nitrogen was done on the #1 preheater
duct. Five samples were taken and the results listed in Table
8. These data show an average concentration of 10.3 ppm by
volume and an average emission rate of 0.2273 Kg/hr (0.5011
1b/hr). '
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l

Lime is produced from 1imestone'at_Nationa1 Lime and Stone

-Hydrated lime is produced by using a Schaffer hydratér.

“house collector controls the emissions from both the prehes

'. _pose of both devices‘is_to increase the overall thermal ef—

SECTION III

PROCESS DESCRIPTION

by‘using 2 caleimatic (rotary heafth) kilns and 7 shaft kil

The calcimatlic kilns are fired with natural gas and operate
24 ‘hours/day, 7 days/week. The #1 kiln produces 200 T/day
and the #2 kiln produces 250 T/day of pebble lime. A bag-

and the cooler of the #1 kiln. The #2 kiln emissions are o
trolled with a baghouse on the cooler outlet and a venturi

scrubber on the preheater outlet.

The preheaters'are devices which use the thermal energy of

the kiln exhaust to heat the limestone (CaCO3) before it en

ters the kiln. The cooler is a piece of equipment which cq
the lime (CaO) after it emerges from the kiln. The heat en
ergy removed from the lime heats the air‘used to cool it,

which in turn is used as preheated combustion air. The pur
ficiency of the kiln operation.

Figure 1 shows a schematic of the preheater, kiln and coole
combinations. The limestone is fed by conveyor into the pr
heater, which is a stone hopper. Exhaust air from the kiln

is passed over the limestone countercurrent. The limestone

12
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is then fed onto the hearth of the calcimatic by chutes at

fixed heighth with a gate type device that pulls out limest

as the hearth rotates.

The product is sc¢raped off the hearth and down a chute into

~the cooler, which is a holding bin. The lime is cooled di-|

rectly and‘indirectly Direct coollng involves passing am-

' blent air countercurrent through the lime., This air is the

.exhausted to the baghouse  TIndirect cooling is done by usi

coollng tubes. Ambient air ie'passed through the tubes and

a heat exchange takes place when the lime is passed by the

tubes. The air in the tubes is subsequently heated and

‘used as combustion air in the kiln. The cooled lime is the

fed onto a conveyor for'packaging and shipping.

The Qperations of preheater, kiln and cooler combinations f
kilns #1 and #2 are the same except that direct cooling is
used exclusively in the #2 cooler and the #2 klln ‘has a hig
feed and productlon rate than #1 kiln.

The 7 shaft kilns eaeh\produce in excess of 100 T/day'ef-li
on an operating schedule of 24 hr/day, 5 day/week. The kil
were not being used during testing because of low lime de- -
mand. One of the kilns has a primary cyeléne and a venturi

scrubber on_the outlet, while the other 3 have a primafy-cy

'clone on the outlet.

The shaft kilns are fired with natural gas when_it is avail

able. Producer gas with a heating value of 120 Btu/ft3 is

also used for fuel. -Four tons of lime are produced for eve

ton of coal (0.5% sulfur) burned to make producer gas.

The Schaffer hydrator converts quicklime to hydrated lime a
a-rate of 15_T/hr. Spray nozzles in the exhaust stack

14
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'suppfess the dust and add water to the exothermic reaction tp
form a product of the reaction oontainihg only 0.5% moisture,
The two'Raymond mills that grind the hydrated lime have théir
'_exhadst_controlled with a baghouse collector. The hydrating|
system opérates on a seasonal cycle with Fall and Spring béing
the busy seasons; An 8 hr/day, 5 day/wk work schedule is
followed. o

The sampling program undertaken at The National Lime and Stone
Company was the result of discussions with the EPA, MRC, and
. plant personnel at'The'National Lime and Stone Company. It
was originally determined to test the two calcimatic kilns
~and one of the shaft kilns before controi equipment_to'obtayn

" uncontrolled emission rates. The shaft kiln stack to be sam-

pled was torn down prior to the sampling program sb that con
trol'equipment could be installed on the other shaft kiln
stacks. The control equipment did not enable testing for urn-

controlled emissions so the shaft kilns were not tested.

The limestone feed data and the lime production'data_for the
test period are given in Tables 9 and 10 in both metric and
English units.

The cooler exhaust can be directed either into the #1 pre-
heater or the #2 preheater by the use of a damper, as shown
in Figure 2; .According to plant personnel, the damper is s4t
.so_thatithe exhaust stream in the #1 preheater duct is made
up: of emissions from the #1 preheater-plus 95% of the emis-
"sions from the #1 cooler. The éXhaust in the #2 preheater
' duct'includes emissions from the #2 preheater plus about 57
of the emissions from the #1 cooler. This 1s done to allow
lime emissions into the #2 preheater duct to neutraiize'thé

corrosive effect of the high C0, and CO content of the duct
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B allow for sampling each preheater duct without emissions friom

Figure 3 'is a'schematic showing the relative position of the

Originally, it was planned to divert‘the #1 cooler flow to

the #1 cooler,. but accordlng to plant personnel at the tlme
of the testlng thls was 1mposs1ble

kilns, preheaters, and coolers and the paths of material, ex-
haust, and air flow through the system

19
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SECTION IV -

'LOCATION OF SAMPLING POINTS

'Figure’B shows the locations ét which the ducts were sampled.

The #1 preheater duct was sampled using ports installed at

- 145° t6 the perpendicular as shown in Figure 4. The sampling

location was 7 diametefs downstream from the nearest distur-
bance, so a 16 point traverse was used and is illustrated in
Figure 5.

The #2 preheater dubt is a rectangular duct and is shown in
Filgure 6. Sampling ports were located on top of the duct an

traverse points were located as shown in Figure 7.

The #1 coblér duct, as shown in Figure 8, was sampled at the

'point prior to where it connects to the #1 preheater duct so

that at'this'location 95% of the emissions from the #1 coole
were sampled. Ports were installed at U5° angles to the per

pendicular. An 8. point traverse was used, as shown in Figur

9, because the location met the minimum traverse point re-

quirements and had a diameter of less than 24" (16").

21
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8 point traverse

16" I.D.

Figure 9. Traverse point locations for.#lfcoolér
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Uncontrolled particulate emissions from the #1 preheater, #2

"#1 preheater duct.

- sampling point across the stack diameter to determine an

‘Register, Vol. 36, No. 247, December 23, 1971, Method 2. Te

Molecular Weight

SECTION V

SAMPLING. AND ANALYTICAL PROCEDURES

preheater, and #1 eooler were tested at The National Lime an

Stone Company. Samples for nitrogen oxide were taken in the

Sampling procedures-were designated by EPA. Analyses of col
lected samples were performed by Monsanto. Appendix E pre-
sents detailed sampling-and analytical procedures.

Velocity and Gas Temperature

Gas.velocities_Were measured with a calibrated type S:pitot

tube and inclined manometer. Velocities were measured at ea
average value according to procedures described in the Feder

peratures were measured with a Type K-(Chromel—Alumel) therm

couple connected to a digital thermometer,

An integrated sample of the stack gases was collected during

each particulate test by pumping the gas into a Tedlar plaét‘

28




bag at the rate of approximately 0.033 ¢fm. This bag sample

was then analyzed with an Orsat analyzer for CO,, 0,, and CO

Particulates

' Cdncentrations of particulate matter in the #1 preheater wer
~_measuredfby Method 5 as described in the above Federal Regis

as described in the'above mentioned FederallRegister, Method| .
3. |

iy

cer.

" A rigid train consisting of a heated glass~lined probe, a cy

clone, a 3-inch diameter'glass-fiber filter, and a series of

Greenburg-Smith impingers was used for particulate sampling.

Two runs of 64 minutes each were performed on the #1 préheat

Concentrations of particulate matter in the #2 preheater and
#1 cooler were measured by Method 5 as described in the abov

mentioned Federal Register with one exception. The sampling

~locations at both ducts required the use of a flexible probe

line between the_glaé§ lined stainless steel probe and the c

" clone inlet. The flexible probé was heated and the tempera-
_ture was'monitored and entered on the Method 5 data sheets.

The heat was controlled by a variac.

. Two runs were.pérformed on each of the #2 preheater and #1‘

cooler. The runs for the #2 preheatér were 60 minutes each

"and the duration of the runs on the #1 cooler was 6” minutes

apiece.

Samples from the Method 5 sampling trains were recovered as

outlined in the above mentioned Federal Regisﬁer. After re-
moval of the'fiiter,‘all sample exposed surfaces were washed
with distilled water or reagent grade acetone.as specified.
All sample bottles for liquid samp1es were obtained from

29
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Wheaton Scientific, Catalogue No. 219630. Prior to use, each

of these bottles was acid-soaked with 1:1 HNO3'for one day,
rinsed with distilled water, and soaked with distilled water

for one day. The particulate sample was recovered by rinsing

.the nozzle, probe, flexible probe (where used), cyclone, cy-

clone flask, and front half of the filter holder twice with

acetone.into a glass container. The.inside walls of the probe
and flexible probe were bfushed while rinsing. The back half
“of the filter holder, impingers, and connecting tubes were
‘rinsed twice'with distilled water and the washings placed in

a glass'containérfwith the impinger contents. These compo-

nents were then double-rinsed with acetbne into another glas

~container. The filter was placed in a separate container.

‘Blank samples of water and acetone were also taken.

"Analytical procedures for the ffont half Method .5 samples fo

low the Federal Register guilidelines. Back half Method 5 sam

‘Ples were analyzed according to the procedure outlined ih3

Specifications for Incinerator Testing at Federal Faclilities,

Both weights were included in the total mass of particulate.

Sample weights_from'tﬂé Method 5 samplers are reported in Ap

.pendix A‘as'"front half" (probe washings and filter collecti

weights) and "total" (front'half plus water, chloroform-ethe

extract and impinger acetone washing weights).

NOx

Nitfogen oxides were collected in evacuated 2-liter flasks

containing 25 ml of a dilute sulfuric acid/hydrogen peroxideh

1Specifications for Incinerator Testing at Federal Facilitie

i

ayql

U. S. Dept. of Health, Education and Welfare, National Cen-
ter for Air Pollution Control, Durham, N.C., October 1967.
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'barometric pressure recorded. The sampling probe was in-

_seconds The flask valve was then closed and disconnected

‘The flasks were allowed to set for at least 16 hours. They

'temperature, ‘and barometric pressure were taken, and the

- sample was transferreg to a storage bottle.

‘unit volume. - Mass'per unit time figures were calculated usit

absorblng solution. The sampling and'analytical procedure
was descrlbed in Method 7 of the Federal Replster Five

nitrogen ox1de samples were collected in the #1 preheater
duct. Each sample was collected using a stainless steel
probe. Each flask was evacuated and vacuum tested for one

minute, and the initial flask temperature, pressure, and

serted into the stack and heated, and the sample flask con-
nected. The 3- way stopcock was turned to the "purge" posi-
tion and stack gas drawn through the system with a vacuum
pump to cheok for condensation in the probe llne The 3-way
stopcock was then turned to the sample position for 15 to 30

from the probe The contents were shaken for at least 5
minutes. |

were then shaken for at least 2 mlnutes, the final pressure,

The samples were analyzed using the phenoldisulfonic acid,
colorimetric analysis described 'in the above mentioned Feder:;
Register. Table B-1 gives the calculated amounts of nitroge;

oxides given as NO, in both parts per million and mass per

the average volumetric flow rate from the Method 5 runs on tl
duct.




APPENDIX A

COMPLETE PARTICULATE RESULTS -

=
-

r




zgL*Tz  Leg°1l h2€°G5

. 569°12 . £9¢°11 9¢6°’ 1§

T . 08s6°2 Gesh°1 LeTL*T
: 29h6*2 G6hh°T 990L"°1

hiZE*h ohgl*e 9¢T6°C.

TolE"H SehiI*T T¢e9*?
0G*£T5G ~ 0G°6682 0£°2GTC
DS*I6HS 05°£692 pe*igtle

€101 0°20T r AR AL)
2290 229°0 g229*0
sgel *petl *gee
‘ye ‘g9 *L1g
g*L621 g'lezt £*91gH
w9 0h  #9%'0h AT THOT
‘chb - *4001 *ge9
So*hi G0 hi 8T he
g1°e- GT*g- ®1°6~
‘ohl ‘ol *191
£€28°0 T4 LDB*0
E€nS°T 9cL'T 099*0
L*gc L°8¢c €*6c
g*ge g*8e T1*0¢€ - ..
g*6l 9*6l 1L
2*0¢ 202 er'el
2*0 _ z2'0 9's
686°0 - 686%*0 ~ Gfe'C
21'1t £T°*1 Lh*3
+#10°0 GI0'0 150°0:
L*0T 411 0*8%
121 he'l Hi®o
0Ll 6°G1 -2tge
9121 . 2he'Tl 9620
02h*H 0581°% ©18S°1
cg'*Hl - G9'HL GE*hi
0*h9 - 0°h9 . 0*4h9
2=t T-€- =2

960°Sh
665" hh
9962°1
#2921
gzeete
990¢°2
0L*TSHT
og*test
6°L01
2e9*o
‘945
*z2e
€°8158
AT 40T
*8L9

CET*hi

h1*6-
‘o961
Lpg*0
8eL*0
0*6e

1*0€

1Ll
gegT
946

S16°0
gh°e
$L0°0
L*hG
6L°0
66T
208°0
128°1
09 °hi
049

I-2¢

2Te*h2h
LOT*ECH
92GL h
T6€L h
goZh*e
GC6E"E

NS*6E69:

08°'6169
L*96
81G6°*0
*cghl
‘1L
c'etlii
g2*L21
*9911
0L*TL
T&6*hh=-
*gee
609°'0
6l6°1
9°*g¢C
g*'0¢g
0*GL
g*21
921 .
926" 0
0h*L
6G0° 0
g°¢h
hi*Q
2*1¢

2i10

hop'e
10°SL
g*09

. g-1

0hZ2*Tih
ghi*69h
Le6E"*S
9ga¢°*s
6c06°0T1
£896°0T
po*igle
DT*GGIE
T°HOT
8160
*0GH1
*1eL
FA-AFEAS
ge*izl
*0hIT
oL TL
I6*hh=
*Lhe
608°'0
he8°*1
g*62c
g*og
0°*GL

g et
A
1€6°0
16°9
9g0’0 i
h*1h
GL*0
g*'gc
L91°0
2949"1
T0°GL
h*09

1-1

HH/ 9
HH/ 9%
Wiv/9
#2Y/9

WINQ/9D

WINO/D

S

9 -

Wl
WdwWI¥
WdWINT
Wl BS
W)

WdlW

94 WI
0ZH WJ
2 330

O02H WD

WIN

l
WINO

3 930
wWla
02H W3l
9K KD

S3IENNIW

SLINN

(v10L} 3LvINdILyvd
(LNDH4) I1VINITL¥Vd
(Y401 2LYINDILHY

tINOY4} 3LVINIILYUYd

(IW101) 3LVIN3IILYVd
(LNOX4) 3LVINJIlyvd
{iviold 31vINJILHV
(LNow4) 3ivIndlliyvd

JI13INIMOST 1N3Ju3d

¥31IWYIA d1i 380¥d.

“IWALIYY LY MOT3 MOVLS
(gL1S AwOYLlY MDA MIVLS
' y3uy MIvis
YIL3IAWYIT H#IVLS
ALIZ0IA SY9 MIVLIS 9AY
{S8Y) JUNSS3Yd MIVLS
{91191S)3¥NSSAUd HIVIS
IYNLvy3IdW3l MIVLS

LN3IIII44300 LO01Id’

A¥3H ALIDOT3A HIVLIS OAY
SY9 MIVYLS 40 LM 10W
Sy9 A¥d J0 1M 0

2N LN32¥3d

20 LN3J¥3d

: 200 LN3I3¥3d

SY9 AMG NOILIWYd 370W
T0A Ad IYNLSIOW 1NIH3d
(NOD d1S)YHOdYA 02H 10A
03123371103 O2H W10k
(ANOD QLS) SY9 Ad0 10A
dw3l ¥3L3k SY9 9IAV
(NOD Y¥IL13IWISYS A”O T0A
4040 SS3Idd 3IJIJIH0 SAY
I¥NSSIUd IJTH1IIWOHYE
nOY 36 NoIrvdnad

{2 930 62) NOILdIYIS3a

ONITdWYS ILVINITLUVA

.hﬂlmﬁmm - ANYDWOD 3NOLS ONV 3WIT TWHOILYN

9L61 Nyl ST

(0THLEW) SITNSHY FLVINOIIHVd HIFTAWOD - "T-¥ STABL

"

X¥2
Py
nyd
1%2
ovd
NYJ

L
1£2d




610°9Hh ¢01*S52 L96"1cT BTh'es6 Zeh*S¢e 686°'8¢0T ¥H/87 {1v]0g) 3LYIN2IL¥Vd Xv3l

g28°Lh = 1G0°Se Zr1°icl  £2E€°86 94L%286  009°GE0T HH/81 (LNoH4) 31vINITLluvd My2
g£26c°1 9hg9* 0 60SL°0 5995°0 h9L0°2 T65E°C 40V /49 {Iv101) I1vINIILHYd nvd
eLee’t g£Ee9°0 9GhL*0 £095'0 = §0L0°2 91682 439/49 {1NpH4) 3LvINJIlyvd 192
9068° T TTh6*0 62Let1 0610°*1 9GI1'h HgIL*h 4380/49 (1¥10L) 3197A2IldYd ovd
ogge°*T 16€6*0 on92*t LL00°1 0h0T'h £ehith 43S0/49 | {LNo¥d) 3LYINDIL¥vd  NYD
0G*€TGS  0S8°668C og*esie - 0L°1S81 CS*6€69  00°1818 -1 (1¥10L) 319INJ2TL¥vd 1w
0s*T6hS  05°€69C 0z°"iglz 0g*Tesl  08°6T69  OT'GST8 b (INOY4) 3LYINIILYYd Et
€101 0*ell 2*g0T ~ 6°LD1 L7 g6 1°401 ITLIMTHOST LNIJW3d 1410d
Ghe*0 Sh2'o ShZ*0 She*o 020 w020 SIHINI ¥3iWVIC dIL 380ud Na
*0CEN *66GHh ‘49981 = °*E£0h0C *9.L225 *g6T18 W43y (TyNLaviLYd MO MIOVLS - Vo
*h962 4 344 ‘18111 *Geell *1es92e *ehhGe © Wd42SA.  (0LS AnG)ly MG HIVLS SO
1*102 1102 - gtoeel g*ozel hetiet L P X% NI 88 v3dvy HIVYLS Sv
00°91 00°9T 00°TH D0°th 0T*0S 0T*0S SIHONI ¥3LIWVIA MIVLS sa
*H60¢ . "heet 0902 *9gze ‘128t *0hilg Wdd  ALIJ0T3IA SYS XOVULS 9AY SA
g1*62 gl 62 1262 . 61'62 ge8e ger8e 94 NI {S8v) 3dnSS3ud HMIVIS Sd
1g*E- e E- 09*c- 09°g~ g9°L1- g9°Ly~ 0ZH NI (3TLV1S)3¥NSS3dd MIVIS Wd
*487¢ *HET . *LGE ‘e8e *HSH ‘Lih 4 930 IuNL1VHIdW3IL XIVLS Si
g£28°0 £28°%0 LoR*0 L08°0 608°0 608°0 _ LN3IJI44303 1OLId dd
£09°0 169°0 092°0 T62°0 6LL"0 0gL*0 O02ZH NI OY3H ALIDO0TI3A XIVLS 9AY d130
L4892 182 g£°62 0°'s2 - 9*'62 g*62 SY9 ¥JvlS 40 LM 0W Ml
g'ed g'8c 10¢- 1°0¢ g°0¢ Gg*og Sy9 A¥G 40 LM 0W OMid
9*6l 9*6l L ¥ T*LL . 0*Gd g°*si 21 AN3DY3d ZN
AR 2*o0e g*eT 1R ¢ gzt g2t _ 20 1N3J43d 20
2*0 _ 2*0 9% 9'6 9°21 9°21 - 202 IN3IJIW3d 203
686°0 6£86°0 Sg6'0 S160 9260 1€6°0 . : © S¥S5 AuQ NOILJVdd 370W oW
21t £1°1T Ln*9 ghte Oh*L 16°9 ) 70A AB 3JHNLSIOW LNJ¥3d  WiNdd
LpS"0 gng*0  T09°T £66°2 940°2 296'1 * 438 {NOD 31S140dYA OZH T0A - IMA
L401 © ht11 0°*9¢ L*HG . B'gh  h Th B © 031237102 02H vi0d MA
“16°vh . Gh'lh . h0°9C 66*Le  LB*S¢ Sh*92 4380 (gNod NLS) SY9 A¥0 10A  OLSHA
.E£*ee - 9°D9 v oeael g9 - . 1'eg 6°hi - 4 930 dW3L ¥313W SV9 9AV "Wl
LG0°GHh 6LE*Lh  HB9'9l 1gg*ge TR X €604 . - 420 (NOJ ¥ILIWISYS AHD 10A WA
Oni®T L1202 . T19°0 LIL*0 69L°0 THi0 02H NI . dO¥0Q SS3Idd 3IIJIHC IAY H130
6g'62 6E°6T Lhtéc Sh*62 - €562 . €662 _ 9H NI 34NSSI¥d I14L3W0OUVE ad
C*h3 0*h9 049 0*h3 0°09 409 S3ILNNIW NAY 40 NOILVYRO 11
2=t 1-€. z-c 1-2 2-1 i-T SLINN (4 930 99) NOILJINIS3A yaav

] gNITdWYS 31¥IN3ILuvd
, LT-2T69 - ANYCWOD 3NOILS oMY 3WITT IVNOILYN®

9461 NVIM GT

(HSITHNE) SIIASHY ALVINOILUVYA m&mgmzoo. *2-V STqEL .

L



- Table A-3

PARTICULATE CALCULATIONS

Example: 1-1

1. Volume of dry gas sampled at standard conditions (dscf?)

17.65 x VM (PB + %%9%)
- YVMSTD = (TM F 1160)
| | !
17.65 x 27.093 (29.53 + 23¢5)
) (7509 + §60)
= 26.45 dscf

2. YOlume:of water vapor at standard conditons (scfb)

VWG 0.0474 x VW

0.0474 x UT.4

1l

1.962 scf

3. Percent moisture in stack ‘gas

100 x VWG

PCNTM = $NSTD + VWG

_ 100 x 1.962
26.05 + 1.962

L}

6.91




‘Table A-3 (cont'd)

- PARTICULATE CALCULATIONS

4. Mole fraction of dry gas

_ 100 - PCNTM
- MD = 700

_ 100 - 6.91
100

0.931

5. Molecular weight of dry stack gas

MWD

(%00, x 0.44) + (%0, x 0.32) + [(%C + %N;) x 0.28

(12.6 x 0.44) + (12.3 x 0.32) + [(75.0 x 0.28)]

$l

30.5

6. Molecular weipght of wet stack gas

MW = MWD x MD x 18(1 - MD)
.= 30.5 x 0.931 x 18(1 - 0.931)

= 29.6

7. Stack gas velocity at'stack conditions (fpmc)

i=
) VDELP x (TS + §60)

VS = 4360 x _?=1 . X -——QmeJ

Nt

n PS x M

where n = the number of data points




- Table A-3 (cont'd)

PARTICULATE CALCULATIONS'.

1 b
)

4360 x 1.6469 x (5553597

3740 fpm

8. Stack.gas'volumetric flow rate at standard condltions (dséfmq

98 = 0.123 x V8 x AS x MD x PS
o TS + 060

_ 0.123 x 3740 x 1971.4 x 30.5 x 28.23
77 + I60

]

25449 dscfm

.~

9. ' Stack gas volumetric flow rate at stack conditions (acfme)

ga = 0:-05645 x 8 (TS + 460)
. . PS + MD

_ 0.056U5 x 25449 (477 + U60)
28.23 x 30.5

51198 acfm

'10." Area of hozzle .(sq. ft.)

AN = 54,54 x 10~% (DN)2

54.54 x 10=% (0.204)2

i

2.27 x 10~% sq. ft.

=

j':
"



4

14,

15,

16.

. Particulate - probe, cyclone, and filter at stack conditions

' Table_A—3 (cont'd)

PARTICULATE CALCULATIONS

(gr/acf)

17. 65 x CAN x PS x MD

 CAT (TS + 160)

_ 17.65 x 4.7483 x 28.23 x 30.5
(H77 + u60) o

2.3516 gr/acf

1t

Particulate - total at stack conditions (gr/acf)

_ 17.65 x CAO x PS x MD
CAU = (TS T 060)

_ 17.65 x 4.763& x 28.23 x 30.5
(477 + h60)

2.3591

Particulate - probe, cyclone and filter (1b/hr)

CAW = 0. 00857 x. CAN x QS

0.00857 x 4.7483 x 25uu9

1035.600 1b/hr




- Table A-3 (cont'd)

PARTICULATE CALCULATTIONS

17. Particulate - total (1b/hr)

CAX

H

0.00857 x CAO x Q3

..

0.00857 x L.7634 x 25449

1038.889 1b/hr

- 8ppy standard cubic feet @ 68°F, 29.92 in. Hg

bStandard cubic feet @ 68°F, 29.92 in. Hg

cFeet‘per'minute-@ stack conditions; n = rumber of data'points
dDry standard cubic feet per minute @ 68°F, 29.92 in. Hg

eActual‘cubic feet per minute @ stack conditions




" Table A-l

‘CORRECTED EMISSION RATE CALCULATIONS

#1 Cooler Emissions

_ tested amount actual amount (+5%) -
Run 1 125.103 1b/hr 26.358 1b/hr
Run 2 48,019 1b/hr 50.420 1b/hr

avg.  36.561 1b/hr 38.389 1b/hr-

‘eg. 25,103 1lb/hr x .05 = 1.255 1lb/hr
25.103 1b/hr + 1.255 1b/hr =26.358 1b/hr

#l_Prehéater Emissions

ﬁested amount actual amount (~95% #1 cooler)
Run 1 99.418 1b/hr 62.857 1b/hr

Run 2 121.967 1b/hr - 85.406 1b/hr

~eg. 99.018 1b/hr - 36.561 1b/hr (avg. #1 cooler. emissions)
| '62.857 1b/hr -

#2 Preheater Emissions

tested amount actual amount (-5% #1 codler)

Run 1 . 1038.889 1b/hr o 1037.061 1b/hr
Run 2 935.432 lb/hr 933.604 1b/hr

ég. 1038.889 1b/hr - 1.828 1b/hr (5% avg. tested #1 cooler|
"emissions ) = 1037.061 1lb/hr




‘APPENDIX B

COMPLETE NOx RESULTS
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METHOD 7
h NO CALCULATIONS .
l Plant naj'-""-o—p (ﬁw-\tz f«—»o@ /QL C')
Date 10/ /s B
I Test No. e oy CA.E(“A_OJ*{/L\- Ren #/
! - ' _
. " Volume of flask and value (ml) = VF = Jo&Es
Initial absolute pressure of flask (in Hg) = PI = [.oY
I Final absolute pressure of flask (in Hg) - = PR = 277,
Initial temperature of flask (°F) : . =TI-= 4 -
l Final temperature of flask (°F) _ = TF = 5~
Mass of NOy as NOp in gas sample (ng) ' _ = M= So0.3319
Volume of sample at standard conditions, dry basis(ml) = V3
I 19,65 ' -
PEF PI
r = Fr x (VF-25) (ppings - TIRE60)
17, 65 ' 3 | : Y liod | _
. ' 2 (;71 o 4 = o
B ﬁtﬁ x ( _‘;a@- 25) s +560. 62 +u60) : /89777 ml
Concentration of NOX as NO, (dry basis) (1lbs/scf) = C
C=6.2x 107 5 x(
C= 6.2 x 10°5 x (—3¢:337 y . | s 6(?‘2‘} ) -6 1bs
_ 15977 ' scf
- 24, < L
PP"—] - _l‘-;l—:; X /aéO’é’X/OH’ X d.S-Cl:
' | 145 ‘ o) | 6oL /
opa , AT AR LY .o




APPENDIX C

FIELD TEST DATA SHEETS




~ SAMPLING LOCATION

TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

PLANT %Aj»a:w\‘) L '-:N ¢ 3 Gt
(6-8B-NS , -

pATE _ L _ IS

INSIDE OF FAR WALL TO
OUTSIDE OF NIPPLE, (DISTANCE A)
INSIDE OF NEAR WALL TO

OUTSIDE OF NIPPLE, (DISTANCE B) L (V)
STACK L.D., (DISTANCE A - DISTANCE B) ) & UV
NEAREST UPSTREAM DISTURBANCE &
NEAREST DOWNSTREAM BIiB}RBANCE & o _
CALCULATOR —{[ o X JCiea . ' SCHEMATIC OF SAMPLING LOCATION
- ]
TRAVERSE ~ PRODUCT OF TRAVERSE POINT LOCATION
POINT FRACTION COLUMNS 2 AND 3 FROM OUTSIDE OF NIPPLE
NUMBER OF STACKLD. | STACKLD. (TO NEAREST 1/8 INCH) DISTANCEB |  (SUM OF COLUMNS 4 & 5)
= -:, e
( Ol ] 13 178 3 3
2 | ,7s50 T . | 7
35 ) S0 6" ez )5
H L1355 LG KL W/ /2 78

(Dur) 232




i  PRELIMINARY VELOCITY TRAVERSE
h PLANT %4 'lunwu//ozﬂ"“’ CC‘ :
" Date /0/73//6
- LocaTion. "kt cLM'éGv
l STACK L.D. _ _ >er | -
BAROWETRIC PRESSURE, in. He __ AAL YA 2%, 3% e
I STACK GAUGE PR ',s_s_u in I-LL/ — /s ?3 | : \
| .-OPI-_RAT(_)RS e 7. gz < SCHENATIC OF TRAVERSE POINT LAYOUT
l . .Sc\-«.. ut% ' ' : L5 'ZZ
| | TRAVERSE VELOCITY (STACK | TRAVERSE VELOCITY STACK
POINT HEAD | TEWPERATURE ~|  pomT HEAD TEMPERATURE
I | RUWBER | (apg), in.Hy0 (T, °F . NUNBER (@pg), inHg0 (Ty), °F
1 o/ it ¢85/ /| .20 | 2§53
2 /9| 759 I N R 7 I 4
l 3 19 2 K¢ 3 , 20 2¥s”
Y 1 41 zeo | AT 265
AVERAGE . |, [ &3 231 | AVERAGE # .88 2850
EPA (Dur) 233 |
- 4mn
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 PLANT 744. Cavee

NO_MOGRAPH DATA

DATE /C’/h/'?%

—
SAMPLING LOCATION __ # | __esglec

o ST

\los e,

CALIBRATED PRESSURE DIFFERENTIAL ACROSS &
ORIFICE, in. Hy0 AHg /.59
AVERAGE METER TEMPERATURE (AMBIENT + 20 °F), °F g, | GO
PERCENT MOISTURE IN GAS STREAN BY VOLUNE Buo z.
BAROMETRIC PRESSURE AT METER, in. Hg P | ZBAT
STATIC PRESSURE IN STACK, in. Hg |
(P=£0.073 x STACK GAUGE PRESSURE in-in. H;0) - Py 77524
RATIO OF STATIC PRESSURE TO METER PRESSURE Yo | L9657
. o .

AVERAGE STACK TEMPERATURE, °F e | 290.5
AVERAGE VELOCITY HEAD, in. Hy0 Shag. | /58
MAXIMUM VELOCITY HEAD, in. H,0 M. |, 20
C FACTOR / 5=
CALCULATED NOZZLE DIAMETER, in. , 37D
ACTUAL NOZZLE DIAMETER, in. R L"/ 5
REFERENCE Ap, in. Hy0 WVM b3

" EPA (Dw) 234

412

331

623 C.'-/;,
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b _ ISOKINETIC CALCULATION
l Plant /"V %u,._ﬂﬂ Z‘-w n )—L/:-ﬂa |
Run# / | , Date /0 G-75
+H
l Location / Ce—f’eM , Initials 7 LG
. MOISTURE
' Net volume of liquid collected :
l in impingers and silica gel , =V o= [l ml
Net volume of gas through dry ' :
l gas meter at meter conditions | = Vrn = 47 7 cy.ft
Barometric Pressure - absolute = BP = 299 3? in.Hg
Average absolute meter tem- -
' . perature {°F + 460) a _ = T, = 5'2'/ °R
l Percent moisture = M
M- | 100
r ;. 373.63 C v 0 ) (8P )
( T ) (- VL_ )
' } - 100 5 Y& y
1 4 313.63 (47.379) (27’.3’.7 ) R
] AT N GV Y
' MOLECULAR WEIGHT ‘ . _
- Percent 0, by volume dry basis = 0, = %
' n CO n ‘ n H§ n = CO = %
n C02 n n 1l n . = C02= %
l N, = 100 - (0, + CO, + CO) = 100 - ( + + )
Percent N by volume dry basis = N, = %
' Dry molecular weight = MD
MD = 0.44 ( co, ) + 0.32 ¢( 0, ) + 0.28 ( N, + CO
MD = 0.44 ( ) +0.32 ( ) + 0.28 ( +




ISOKINETIC CALCULATION (Cont.d)

" MOLECULAR WEIGHT (Cont.d)

Stack gas molecular weight = MS
MS = (MD JIT - (M x1072)] + 18 (M x 1072)

= (2684001 - (Logl N1 +18( ¢ ) = _28.72

VELOCITY

. Pitot tube coefficient, typé S . = CP = B23
lf Average Absolute Stack Temp. (°F + 460) = T, = 78% °R 1
~Average of the square root of Ap = \I'_A_p—= 0822 (ip.H,0)%
l Absolute pressure of stack (BP + 1_3?_6) =P o= 279, 15 in.Hg
, Stack gas velocity = VS '
! AU RN \ (P e
| - : ( "pg ) ( Ms ) _.q—7ﬁf_-
l V. = (85.48) (,23) \[( 755 ) 1[.g22]
N (28.7Z2) Q9./% -).__
' | = _ 54910k FPS
ISOKINETIC PERCENT | - -
- Average pressure drop across or1f1ce = -AH = ¢Q-é§éﬁ£§ in.H,0
Total sampling time ' - = = _ bl | min.
Diameter of nozzle o= d = ,2¢Ys” in.
Area of nozzle - = A | o 3. o“/";/,‘(/p;5
A = 54.54 x 1074 (d2) = 54.54 x 1074 (2VS) = T oXde sq. ft
I = ©percent Isokinetic ‘
I = (1.667) ( T, )[0.00267 (v ) + E ¥m ; ( pp + L__lgﬂﬁ_ﬁﬂ{>]
) m

(T (v, ) P‘) (A )

S

—
It

(1_.667_) (75'5/)[).00267 (.Y + (Y7379 G“h(z‘oi{i’ :

I = _LO/lq\ %

(oY WsY 96 N '167,/5 Y3279 X0~




CLEAN-UP_DATA

Plantjﬂg*lnmq\_LmnuacL'M*LﬁQ C.o. Comments:

Date_fg[q (35
Sampling Location ! Cgola

Sample Type CWA— -

Run Number__ |

Sample Box Number

Clean-up Man-—HT /’/3 LC

IMPINGERS |
#1 C#2 #3 #U #5
Final Vol. 96 ml o4 ml - ml ml ml
"Initial Vol. fna ml [~ ml ml ml ml
Net Vol. --/ ml ipml o ml ml ml
A_Total Net Volume in Implngers " ml
SILICA GEL
' Final Weight 214 o | g
‘Initial Weight 0.0 & o
Net Weight - Hq e 8
Total Net Weight in Silica Gel g

Total Moisture ”- L,/ g

Filter Numbe_r(s) 637’/6

MRC 7/73
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CLEAN-UP DATA

Plant;Ijsf;omn\ L«UML“L<§tnm (p. Comments:
Date_ jolq (75 |

Sampling Location \g. ( Coaler

Sample Type Zﬁﬁ?ﬁfffi“‘

Run Number - i

A=

Sample Box Number

Clean-up --Man/;/T; Tﬂ? c

IMPINGERS

41 #2 #3 #4 #5
Final Vol, ¢ ml /0G ml. ml ml . -ml
Initial Vol. _/np ml [0 ml - ml ml ml
Net Vol. © ml . (& ml ml ml ml-
Total Net Volume in Impingers | ‘ ml
SILICA GEL
Final Weight 2380 7T g . g g
Initial Weight D00.0 8 ' g g
Net Weight - 307 8 g g
Total Net Weight 1n Silica Gel g
Total Moisture g )C)or7§ 7 wledlld S UJ“N?S ™

\ .
‘%M"‘"f\ _‘E’ \ {E\_LA/‘V\ & oL

Filter Number(s) 63~/7

MRC 7/73
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PLANT _ 7 7,« cém:u’ J/ t 40l .(_-

DATE 70/ (c/ 73 S,
SAMPLING LOCATION T ot b il
INSIDE OF FAR WALL TO / /

OUTSIDE OF NIPPLE, (DISTANCE A)

INSIDE OF NEAR WALLTO -
OUTSIDE OF NIPPLE, (DISTANCE B)

TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

STACK 1.D., (DISTANCE A - DISTANCE B)_— £/ 7/
'NEAREST UPSTREAM DISTURBANCE |
NEAREST DOWNSTREAM DISTURBANCE o
CALCULATOR SCHEMATIC OF SAMPLING LOCATION
_ |
TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION |
PONT |  FRACTION | coLumNS 2 AND 3 ~ | FROM OUTSIDE OF NIPPLE |
NumBeR | OF STACKLD. | STACKID. | (TONEARESTI/BINCH) | DISTANCEB |  (SUMOF COLDNNSAES)
N 7 3 .//_ ..._. + 3 )
033 v/ [/ e 74" w1 /s
05 / o 1 / ' //‘/
- ’ |
/74 / 2 / yali) ,
323 /3.7 | R R /u iz
——— e
77 27 %y A5 | 30%
5 LI
_$0G 33 3¢/ 1l 30
L89S ER B 75‘8{7/‘ STH
Ky 39 % — SCiR L

EPA (Dur) 232
412




l | | PRELIMINARY VELOCITY TRAVERSE
- e /zms/cf;zw/ Lo Co -
- oate.__AfC) 7
I ' LOCATION. - iz o Lol ‘
STACK i.D. % _
© BAROMETRIC PRESSURE, in. He L‘T 7 |
l STACK GAUGE P;E;SUM HyO ™= 3¢ (; ] ,{’“ /p R | |
OPERATORS 7. Lt SCHE 0 (IRAV PD NT LAYOUT |
l é : ﬂ LAl /MZ&X
~ TRAVERSE VELOCITY (STACK TRAVERSE VELOCITY STACK
I POINT HEAD TEMPERATURE POINT HEAD TEMPERATURE
| AUNBER | (pg), in.Hy0 (T F NUMBER | (pg), inHy0 (1), °F
l Uy MR 20 T 327
| z NEFREES 2%
I - 3 2/ 2, 529
| /75__ / 21/ > : 33?
I O /9 | 357G
¢ /3 | 363
7 ay 5S¢/
8 / / f/ ‘36 3
_ AVERAGE A R AVERAGE
 EPA (Dun) 233
i Y
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~ NOMOGRAPH DATA
PLANT J)ZJZ" d'&»f-/ Zuh/ (o.

DATE _ /(/4' //“"

// /Quéa'd—

SAMPLING LOCATION .

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

| ORIFICE, in. Hy0 AHg /, 5‘5/
AVERAGE NETER TENPERATURE (AMBIENT+20°F),°F | Tmgy,, T
PERCENT MOISTURE IN GAS STREAM BY VOLUME By N
BAROMETRIC PRESSURE AT METER, in. Hg P | 6.4
STATIC PRESSURE IN STACK, in. Hg
(P£0.073 x STACK GAUGE PRESSURE in in. Hy0) P 26, 20
. _ :
RATIO OF STATIC PRESSURE TO METER PRESSURE /Pm 96 )
AVERAGE STACK TEMPERATURE; °F T o]
_ K- | Swe, | 3 1./,:/
AVERAGE VELOCITY HEAD, in. H,0 APayg /€
!
MAXINUH VELOCITY HEAD, in. H;0 Y
C FACTOR / D('/
CALCULATED NOZZLE DIAMETER, in. 340
| ACTUAL NOZZLE DIAMETER, in. , ZL/S_
REFERENCE Ap, in. Hy0 , ¢/

4t

EPA (Dur) 234

412

7.,59¢C
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CLEAN-UP DATA

Plant hJQhomn\ Lwa4liﬁgna-Cc.

Total-Moisture \Swy;;7 g

Filter Number(s) @377

MRC 7/73

Comments:
Date_ /o/{[15
Sampling Location_h&‘f ?%ehﬁjer
~ Sample Type E;PF\-Q/
Run Number [ ' .
‘Sample Box Number <33 &
Clean-up Man H D oy
/
IMPINGERS
#1 #2 #3 #4 #5
Final Vol. /40 m1 j09 m1 ml ml ml
Initial Vol. fn~ ml [77 ml ml - ml ml
Net Vol. . 4y ml «f ml ml ml ml
Total Net Volume in Impingers /e/ ml
STLICA GEL _
Final Weight 2loq ¢ g
Tnitial Weight Leo.Og g
Net Weight zc7;7 g g
potal Net Weight in Silica cel.  CAWH /0. /g
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Run# 31./

ISOKINETIC CALCULATION

L J

MOTSTURE

perature (°F + 460)

Percent moisture =

M 100

M

LocationjtcgyMJQMgﬁLk

~Net volume of liquid collected
in impingers and silica gel
Net'volume of'gas through dry
 gas meter at meter conditions
~Barometric Pressure - absolute
Average absolute meter tem-

373.63 ( v

1 +

( T )

m,

100

373.63 (28.373/)

(249. %5 )

1 +

MOLECULAR WEIGHT
' Percent 0, by volume dry Lasis

" co " n
" 002 " "

N2

Dry molecular weight
MD = 0.44 ( €O, )
MD = 0.44 ( )

.+
+

MD
0.32 (
0.32 (

(527 ) ( 547 )

100 - (0, + CO, + CO) = 100 - (
Percent N, by volume dry basis

0,

)
)

+2.

I

Date /O0—& 7S

Initials ‘7’2}9

VL = 6772'7 ml
Vi, = 28.3%3| cu
Bp = 29, 4s in
Tm = &3 7 °R
5
E = éyfxsi A
0.2.-_- %
Co = %
€0,= %
+ ) ‘
Nz = - %
0.28 ( N, + CO
3.28 ( +
MD = 30.07

ft.
Hg



ISOKINETIC CALCULATION (Cont.d)

MOLECULAR WEIGHT (Cont.d)

i
"'\ Stack gas molecular weight = MS |
l MS = (MD )1 - (M x 1072)1 + 18 (M x 1072) |
CoMs = (30.07)1 - (085 )1+ 18 (Logs ) = _29.04Y
l - VELOCITY .
~ Pitot tube coefficient, type S = CP = __+BO7
l Average Absolute Stack Temp. (°F + 460) =T, = 848 ° 1
~ Average of the square root of Ap = \‘_A_p_'-—' ST (1‘:1‘3.H20)’2
l ‘Absolute pressure of stack (BP = 1_3?_6> = P, = 29./9 inl‘h.Hg '
- Stack gas velocity = VS
_ o - - ._
I_ v = (85.48) ( cP ) q (S P i |
‘ - ( Py ) ms ) | IN &
.l v, = (85.48) (807 ) d (848 ) | '5377
l : _‘ _ i (29 /.'7 ) (2*70Y )_ _f' ]
= 3705/ FPS
ISOKINETIC PERCENT _ _ -
Average pressure d-rop'ac':ross orifice _ = AH = 0‘7'/:7. : in.H,0
" Total sampling time - = = Y | min.
Diameter of nozzle ' = d = ,2Y5 : in.
Area of nozzle = A B _ 5 _ ., .
A = 54.54 x 1074 (d?) = 54.54 x 1074 (2¥§) = 3. 274 x/0 sq. ft.
I = ‘percent Isokinetic - :
- (1.667) (.‘TS‘-)[io_00267 (VL_ ) o+ E Xm—;—(PB +'( 1%':'6 ))}
m
«( 17 ) (v ) (P ) ( A )
.I =

(s27 ) 13.6
(&t 3705/ ) 2%/9 X 3579 %07 )

(1.66?) (8?8)[}.00257(54,7) v (26.331) é?’qf+(,7/7 )):l

I = _ /OZ‘BuC) % |
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CLEAN-UP DATA

: ! . — 4L
Plant hjﬂ-“’)ﬂfl\ L—(W\Q 4+ Nigne C\Q,, Comments:

Date  (nlpl3s”

Sampling Location_{v)\fn. ! ‘Prp\ﬂmter

Sample Type_ < PR -3

~ Run Number___ =

Sample Box Number Y- <&

Clean=up Man ¥{ﬁ\f717

IMPINGERS

#5

‘ boc)
Total Moisture ‘_5 3 g

Filter Number(s) 9

MRC 7/73

#l #2 #3 Bl

Final Vol. fo¢ ml /923 ml ml ml ml

Initial Vol. jno~ ml  [pn ml ml ml ml
- Net Vol. 2¢ ml- 2 ml ml ml ml
“Total Net Volume in Impingers. oy ml

SILICA GEL

_ 5 B

Final Weight “ /¢ "-"g g

‘Initial Weight _ €€ .0 ¢ g

Net Weight" VAR g
- Total Net Weight in Silica Gel /O o




ISOKINETIC CALCULATION

Ruh# 2 . | S

i%&ﬁA&Aéﬂd/'bf s
14

Location

MOISTURE o

~ Net volume of liquid collected |

. in impingers and silica gel =
 Net volume of ‘gas through dry

"~ gas meter at meter conditions | =

~Barometric Pressure - absolute =

Average absolute meter tem- .
perature (°F + 460) : ' ' =

MOLECULAR WEIGHT
Percent 0, by volume dry Lasis =
. " CO n [} . " n
E " C02 " 1 u n

1l

Percent N, by volume dry basis

Dry molecular weight = MD
. MD =0.44 ( €O, ) + 0.32( 0, )
MD =.0.44 ( ) + 0.32 ( ) o+

o
-
L
I
1
v
I'

'

1
1
[
'
1
1

'Percent moisture = M
W e — 100 .
- | 4 373.63 v, )« BP ‘ )
ST )y )
. 100 - g
Ly 373.63 (2¢,684) (2945”7 )
(s34 ) (38 )

Ny = 100 - (0, + COp + CO) = 100 - (  +

Date /& 8“25

Initials_7<4

Vi = 38 ml
v, o= 26, (ag‘/ cu
BP = 29.YS in,
T = $3¢ °R
5
5 = 6.5 %
02 = %
Co = %
C02= _ %
+ ) '
Nz = o %

Lft.

Hg



I g ISOKINETIC CALCULATION (Cont.d)
l(\ MOLECULAR WEIGHT (Cont.d) |
™ Stack gas molecular weight = MS
. MS-= (MD )[T - (M x 1072)1 + 18 (M x 1072)-. -
I_ MS = (30,07 )1 - (,oes™ )l + 18 (.95 ) = 27 297
l - VELOQCITY o o
' _ Pitot tube coefficient, type S _ = CP = , 86 / :
I- Average Absolute Stack Temp. (°F + 460) =T, = &/7 °R
- 1
Average of the square root of Ap \[ Aap = _0-509% (ip.H,0)?
I -~ Absolute pressure of stack (BP = ]—%) = P = 29. /% ip.Hg
_ - Stack gas velocity = Ve | |
I v, = (85.48) ( CP ) [ [T [ ]
s _\4__( R
I R P (85.48) (.807) (BL7 ) 11 507 ]
o N e 29 ) (27 [T ]
I = 34,323 FPS
r ISOKINETIC PERCENT _ _
Average pressure drop across orifice = AH = WG/ _fin.H,0
I - Total sampling time ' = T = é’j/ min.
~_ Diameter of nozzle . = d = ,2¥§ in.
- Area of nozzle = A. 5 - .
T - - ) o= 574 x/0 ! 5 ft
A = 54,54 x 107% (d2) = 54.54 x 10" : 4. Tt
| I = percent Isokinetic ' _
l 1= (1.667) ( T )|o.00267 (v, ) + L Vp) [pp s L__oHI )
AT b s L C ) 3.6 |
. ’ .m :
1 (T C v, ) (e ) A )
I_ S 1 = (1.667) (817 )|0.00267 (38 ) + (268  7~'$-+( 6/ )\
l ¢ I 3%.323 ) 29 49 3(351'7'w/o )y
I = /021' ‘?—— %




St R e A

PLANT

% ﬁ"ﬂ((/w ”‘,’Z{,;b,_g," . Ga

oate___ 0/ Ef7E
LOCATION . _ 73/"'?/ /)'Lo/w&f;“
STACK 1.D. </

BAROMETRIC.PRESSURE in. He

”_ 2_‘747

} _' EPA (Dur) 233

4/12

STACK GAUGE PRESSURE, in #jp1 ’
OPERATORS _, /(c/’ =N
TRAVERSE VELOCITY ‘STACK
POINT HEAD TEMPERATURE
HUNBER | (apg), in.Hy0 Ty, °F
/ A o 57
Z 7/ 4/
3 79 s
</ A 7.2,
© AVERAGE . S 4/@4/

”/i

PRELIMINARY VELOCITY TRAVERSE

R x W)

o e _ :
SCHEMATIC OF TRAVERSE. POINT LAYOUT

TRAVERSE VELOCITY STACK
- POINT " HEAD . TEMPERATURE
NUWMBER (pg), in.Hy0 (%), °F

AVERAGE
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NOMOGRAPH DATA

' ) i 7 ?
PLANT . %zéféza_/ ‘Zé'l«-v\(:’ (0

DATE m/é//i“

7/ //94.(’4 Zz’_

~ SAMPLING LOCATION

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE, in. H,0

'AVERAGE METER TEMPERATURE (AMBIENT +20 °F5, °F

AHg | /. 7‘7/
T'"avg. C/@ |

PERCENT MOISTURE IN'GAS STREAM BY VOLUME

Byo @
BAROMETRIC PRESSURE AT HETER, in. Hg Pn 29¢ 7|
- STATIC PRESSURE IN STACK, in. Hg -
(P;£0.073 x STACK GAUGE PRESSURE in in. Hy0) . P, 79 /
-1 .

RATIO OF STATIC PRESSURE TO METER PRESSURE S/Pa | 95
AVERAGE STACK TEMPERATURE, °F

ERAGE ¢ Tswg. | <6 6/
AVERAGE VELOCITY HEAD, in. H,0 BPayg. | - Y~

MAXIMUM VELOCITY. HEAD, in. H,0

C FACTOR

CALCULATED NOZZLE DIAMETER, in. 24/
ACTUAL NOZZLE DIAMETER, in. 207
REFERENQE Ap, in. Hp0 /. g

EPA (Dur) 234
12

£
/¢ (‘ag/
Co



o
Nesad —zZ ASZ 19771 L1V 3R | ¢hF 2% 128 [ 1e”
Nssa 7L [22 |01 221 32 | L7 I 116 135
lof a2~ S lLZ L 7 [ b 285 158 1HX .,.uw.
Hsoa 77 /%7 b1 _GL 1 8L 8L 12L -9 (S
Nssg T4 | 9hz | S8 | S | AL | FRE IR I8 [ %
ANRAA L Q% 2R 7. KL $ 26 | R KL L
Nzl /L /78 (LN VN EL 3L 1 a2 AL TRET | LT
VAYS A ILT | 66| &L [ SL 1287 {57 [ 59 | 7
s o7 [ 592 | TS [ 7L [—5c | kol 397 897 [ 2T
< YA k 52 |z¢| oL { A7 | _&BH [P [ FT [ T
BIARAT Lo T80z (TS 1454 2/ | €% (X7 87 [/
blosd 77 [ 592 S/ (42 |2/ | 39 (2o | [o

. PRALL TN IR IY _ wn1ov | g3usIg.

;W - e 4o PO Bl il Ml 1a1) O wwe | ol ufdw) %907 e e T
NIV quniveagaan '3UDIVEIANAL | wnnava | JUALVETIWIL | JuNLVNIGNIL | TeLLNIRILIN0 OYIN KN e MMIS| ) o
N ..M.M s H308IdNI X08 37dlYS _ diid B3L3W SYD ARG W¥I1S 3805538d 32Y0 ALI30T3A  |INIGYIH BIL3W S¥D | 3WIL HI0TD wm.xw>qx.—
I8 wm%ﬂ@ W37 /7- BLVH MVET SIUNIN ~ & AYIAI VIVO 1TV CHOO3Y GHY OV3¥ oo ded L Ay ”
g | LROAY LNIOd ISHIAVHL 40 JLYKIHIS y 7 K tr o \w.\\uﬁav

(5) 43BWAN 431114

77 ¢930N3¥343y AL
A ONILLIS X08 HILVIH S 7= Cd) '34Nss3ud DILYLS
o IHILL3S ¥31Y3Id 3904d IS %N@. JUNSSIYd JYLIN0HYE
7378 D FZh T 4019¥4) _ 7/ 73UNIVYIJNIL ANIIBWY
\v\ﬂ “HY Y¥313W \\)uh\w \f PV \.\ 401vH3d0
5-29W __ HIWAN X08 43134 h 1 7 430WON NNy
< An\ 5 z.mmz:z X089 31d4WyS - . S~ FA=7 - 3dAL 3dwvs
) % mxa.m__us._ a3wnssy W\.w.u =7 zoﬁqoo-_ INITIWYS
. A Q't 3NZZ0N . 7 PR \ 7 iiva
A .u.\u\hh\ dAL ORY Hi9437 39044
yz | T .

N\M v...xN\u\.: MQNV\QN\ 1NV




- CLEAN-UP DATA

~Plant %q;rfgw,ﬂ:g;ym(—@ . Comments-:'
Date /0/_—2&15’"

Sampling Location ‘#:Z /)/@A,:a,(l/u

Sample Type E¥%4'6’

Run Number / .

Sample Box Number SG,[\’_-J"-

Clean-up Man /J‘T"ﬁ“&ﬂj_

L4

IMPINGERS
#1 #2 #3 #4 #5

Final Vol. (3O ml so¢ ml ml ml ml
Initial Vol. /0O ml /A0 ml - ml ' ml ml
Net Vol. = 3O ml < ml ml ml ml
‘Total Net Volume in Impingers ..\,?,Sh—; : ml
' SILICA GEL - _
Final Weight 206 .4 ¢ g -
Tnitial Weight _ 200 g ' g
Net Weight 6o g g

' ' . G - cf '
Total Net Weight in Silica Gel . Jex

To_tal Moisture 4/*4 g

Filter Number(s) 635-¢

MRC 7/73




TSOKINETIC CALCULATION

Run# | _ . , Date /O N
Location® 2 ukkeeXiy , Initials_ 74/
MOISTURE |
Net volume of liquid collected '
in impingers and silica gel : = VL = ‘//-4 '

Net volume of gas through dry

gas meter at meter conditions - =V = 27.0 5

Barometric Pressure - absolute _ = BP = A7 53
- Average absolute meter tem- :

~ perature (°F + 460) ' =T = S35
" Percent moisture = M
M o= e 100 - +2.5

1 + 373.63 ( Vm_ ) | . BP )
(ot Oy )

- 100 —— 25 - 6.7

|, 373.63 (27.073) (2953 )

MOLECULAR WEIGHT

Percent 0, by volume dry Lasis =0, =
R = CO =

o g0, v = €0,=

N, = 100 - (0, + CO, + CO) = 100 - (  + + )
Percent N, by volume dry basis ' = N, =

Dry molecular weight = 'MD ,

MD = 0.44 ( €0, ) +  0.32 ( 0, ): + 0.28 ( N, + CO
MD. = 0.44 ( ) +-0.32( ) +0.28(  +

| | | Mp = 30.5

o
1
1

; |{_'
I
1
.
1
A
1
o
'
1
_||"-
.
)
1
'




l o ISOKINETIC CALCHLATION (Cont.d)
| roLecuLaR WEIGHT (Cont.d)
' Stack gas molecular weight = MS
l ‘ ‘MS = (MD )1 - (M x 1072)] + 18 (M x 1072) |
: MS = (30.5 M1 - (.067 )1+18 (o6 ) = _27. &4
I ~ VELOCITY | )
~ Pitot tube coefficient, type S =cp = 50¢
l Average Absolute Stack Temp. (°F + 460) =T = 936 °R
: Rt . . L
Average of the square root of Ap =.\[ Ap = Q.85 «- (in.H,0)
l Absolute pressure of stack (BP ]—~§’—6> = Ps = 28 in.Hg
' Stack gas velocity = V_ _ _
| v = (85.48) ( CP ) S ——— _ 1
. \ Copg ) Coms ) NI |
: 2 F
l - Vg = (85.48) nf/ 7% ) P ]
- ‘ i 26‘ 3) (p9eY) )
| B - 2.3/ FPS
r ISOKINETIC PERCENT .
- Average pressure drop across orifice = AH = O. 7L/ in.H,0
l . Total sampling time = T = 4,0-11/ min.
. Diameter of nozzle = d = el in.
"~ Area of nozzle = A _ d-' 9 oy
l A = 54.54 x 1074 (d2) = 54.54 x 107+ (:20%) = 2270 k70 sq. ft.
L I = percent Isokinetic _ ) .
l _ I = (1.667) ( )|0.00267 (vL ) o+ <PB + T g ﬂ
1 (T v, ) ry (
l 1 = (1.667) (736 )|0.00267 (41H) « (27.._04*3) ' vy 55 4 L 7Y )
” (535 U0 13
l. ( oy N6 35 Yz 23 (20276 x0~Y )
b | I = /017[ & / %
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CLEAN-UP DATA

Plant_ MM%/ ‘,Zf,wﬁco

Total Moisture [7/3'

; Filter Number(s) é?#gj

MRC- 7/73

Comments

Date /9 / //S"

Sampling Location 7// ,@’Lﬂ//w.m#v

Sample Type E{DA 3"

‘Run Number L :

.Sample Box Number, fé{l’g ""/
_ = y

Clean-up Man Al N Eeau

‘ 7 </

TMPINGERS

#l1 #2 #3 #U #5

Final Vol. [ 3(ml /peml ml ml ml
Initial Vol. ;G & ml S o2 ml ml ml ml
Net Vol. S& ml Oml ml ml ml
Total Net Volume in I—mpingers 'BQD ml

SILICA GEL

Final Weight . 20/, Y g g

Initial Weight . 200 g g

‘Net Weight 7Y e g

Total Net Weight in Silica Gel % g




Run# Z |, Date o )= ST
Location £ 2 oo foi€pe o, Initials_7 < F
‘ V4 ) - _ .
MOISTURE - _
Net volume of liquid collected o
. o ey s
in impingers and silica gel : = VL = 45, & ml
INet'vqiume of gas through dry -
gas meter at meter conditions =V o= 27,284 cu
Barometric Pressure - absolute = BP = _26¢. 53 in
Average-abSOIutg meter tem- _
perature (°F + 460) : ' = Tm = SHE °R
Percent moisture = M
oo 10 a5
3383 C v, ) (e )
( T ) (. vV, )
- 00 5 - __7H K
1+ 373.63 (27.254) (2455 )
(oyg ) | $3E )
'MOLECULAR WEIGHT =
Percent 0, by volume dry Lasis = 0, = %
u CO " n . n u ) = CO = %
n ' C 02 1 " n H . = C 0 2 - % )
N, = 100 - (0, + CO, + CO) = 100 - ( + ) '
Percent N, by volume dry basis = N, = %
Dry mb]écu]ar'weight =MD _ _
MD = 0.44 ( CO, ) + 0.32 ( 0, ) +0.28 ( N, co
MD = 0.44 ( )+ 0.32 ( | ) + n.28
MD = 505

ISOKINETIC CALCULATION

£t.



ISOKINETIC CALCULATION (Cont.d)

b roiecuLar uEreHT (cont.d)

~ Stack gas molecular weight = MS |
I : MS = (MD )1 - (M x 1072)] + 18 (M x 1072) -
' S Ms = (30/5 )1 - (Lorq NI +18 (e ) = _ 2950
| I VELOCITY | |
' '_ Pitot tube coefficient, type S - = CP = RaxeNi
I " Average Absolute Stack Temp. (°F + 460) =T, = 705 oR
‘Average of the square root of ap =\ 2p = 86 | (ip.H,0)7
l ‘A-bso1ute' pressure of st_ac_k (BP = ﬁ) = PS = 28,75 in.Hg
- Stack gas velocity = V_ - _
} . r | s —
l_ v, = (85.48) ( cp ) d Ty ) a
L - K i ( pg ) ( Ms ) N~ 4P
_I | VS = (85.48) (-¢oq ) ( 95 ) ] 05 —‘
| | N (og 23 (2958) | | 797 |
_l = 035, 779 FPS
'- F ISOKINETIC PERCENT |
o Average pressure drop across orifice: o= AH =, 78(‘(_ in.H,0
l . Total sampling time _ | _ = T = &GO I_ﬁin-.
~  Diameter of nozzle = d = 2o in.
l ‘Area of nozzle = A 2 I {
A = 54.54 x 1074 (d2) - 54.54 x 107% (26 ) T L L X/C 9. Tt
_ | 1. = percent Isokinetic - ' '
I o - ' (v ) o aH )
] I = (1.667) ( T. )|0.00267 (v, ) + m PB +
- s 1|0 Wy 13.6
B IR (T, ) |
' . T ) _' ( vy ) (. P ) (A )
I I = (1.667) (45 )0.00267 (432.8) + (27-25%) [ .3 (787 )
o - | ( 548 ) - 13.6
I ( LO W37 W28 23 (z.z7x67 )
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APPENDIX D

ANALYTICAL DATA SHEETS




~ ANALYST

'ANALYTICAL DATA

.
PLANT //4‘770 AL L1 m7E S 7plE

DATE /{/_ /75"

SAMPLING LOCATION __ 22/ (Zoc/@ £

SMWPLETYPE £ LA A5
RUN NUMBER 7 /' |

S
SANPLE BOX NUMBER ___/7£C

CLEAN-UP MEN___ /7 T/

J/]/- /Z’/C/,/>0AJ/4.Z_.A)
FRONT HALF

S i

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),

FLASK, FRONT HALF OF FILTER HOLDER

FILTER NUMBER _ 63~ /6

COMMENTS:

| LABORATORY RESULTS
CONTAINER .38 4= 10 D THE, 2 me
CONTAINER _63 - /6 /A S mg

'EPA (Dun) 231 -
4/12

' Q2
FRONT HALF SUBTOTAL _<X g 9315 mg
BACK HALF |
IMPINGER CONTENTS AND WATER WASH OF CoNTANER 324 e L G mg
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM '

HALF OF FILTER HOLDER - EXTRACTION O __me
ACETONE WASH OF INPINGERS, CONNECTORS, CONTAINER 34 -1 2 4 4 mg
" AND BACK HALF OF FILTER HOLDER o

- . : ' - BACK HALF SUBTOTAL 7. U mg
TOTAL WEIGHT 2 529.5 me
MOISTURE
IMPINGERS
FINAL VOLUME _______mi
INITIAL VOLUME _ m
NETVOLUNE _____ml
SILICA GEL |
FINAL WEIGHT g g g
INITIAL WEIGHT g e e
NET WEIGHT g g TR TOTAL MOISTURE g




i ke

ANALYTICAL DATA

PLANT. ﬂ/ﬂf LOWRL K176 Sreps.
baTE __2//4 [ 75

SAMPLING LOCATION __ % /__ Coo/ee
SAMPLE TYPE £ /2 # 5

RUN NUMBER 2

SAMPLE BOX NUNBER ./ e

CLEAN-UP NEN__7_ /2
ANALYST ). M Powps D

FRONT HALF

. ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),
FLASK, FRONT HALF OF FILTER HOLDER

FILTER NUMBER &3~ /7

BACK HALF

COMMENTS:

- - LABORATORY RESULTS
CONTAWNER L 354~ //" 387 3 m
CONTAINER &7~/ 7 /O A g

FRONT HALF SUBTOTAL __-I 471 &

4/12

IMPINGER CONTENTS AND WATER WASH OF conTANER S84 =26 o~
 IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM | '
HALF OF FILTER HOLDER EXTRACTION 5 &9 A). £ g
' - /3 =
* ACETONE WASH OF IMPINGERS, CONNECTORS, contamer 557~ _ 5. 3 g
AND BACK HALF OF FILTER HOLDER | _
o | | BACK HALF SUBTOTAL A O e
. — —
TOTAL WEIGHT D535 m
MOISTURE
IMPINGERS
FINALVOLUNE _____ml
INITIAL VOLUME _ ml
NETVOLUME _—___.ml
SILICA GEL _
FINAL WEIGHT __ g ¢ ¢
INITIAL WEIGHT g ¢ g
NET WEIGHT . g g g TOTAL MOISTURE g
© EPA (D) 231




el I I I I I

" DATE

 RUN NUMBER
 SAMPLE BOX NUWBER __/ 7

PLANT AL 770081 4 1225 57D A5

ANALYTICAL DATA

COMMENTS:

/)= fw TS ‘

SAMPLING LOCATION & /. /& freat €

SAMPLE TYPE £ /24 #. 5

A

CLEAN-UP MEN /77

CANALYST___ &) el Dewnl D

 FRONT HALF

| " LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER _35/. 2 L5197/ 7 mg
" FLASK, FRONT HALF OF FILTER HOLDER
FILTER NUMBER __&23 - 7 CONTAINER é3-7 AT me
FRONT HALF SUBTOTAL __ /5 3/.5 m
BACK HALF _
: I P -
IMPINGER CONTENTS AND WATER WASH OF CONTAINER 5%~ /& 7.2 g
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM 59
HALF OF FILTER HOLDER EXTRACTION 35/ -/ 7 5.9 mg
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER 387 = 4L 7.3 me
AND BACK HALF OF FILTER HOLDER | 2/
S : : BACK HALF SUBTOTAL VDT mg
TOTAL WEIGHT /EEL T m|
MOISTURE -
INPINGERS -
FINALVOLUME _ mi
INITIAL VOLUME ______mI
NETVOLUME ___ml
SILICA GEL |
FINAL WEIGHT g g 2
INITIAL WEIGHT P g g
NET WEIGHT g - " TOTAL MOISTURE _ g
EPA (Dui) 231 o
M




' o ANALYTICAL DATA
l , PLANT /ﬁ/?&xwf% Loomes TOAME COMMENTS:
oATE__ LSS [ 75
I = SAMPLING LOCATION __ 7/ /P hreatoe
| SAHPLE TYPE £L77 ¢S5
l : RUN NUNBER <
- SAPLE BOX NUMBER /7 A2
I CLEAN-UP MEN___ /7. JO Y/
L ANALYST L Me /)e,u/?c ) | _
l N FRONT HALF " LABORATORY RESULTS
| ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER _.35%~ 3 D7 S e
FLASK, FRONT HALF OF FILTER HOLDER |
l | FILTERNUMBER - &35~ 7 CONTAINER 63 -7 WA
. - 2/ 3 |
I FRONT HALF SUBTOTAL 7 Zg
B BACK HALF
IMPINGER CONTENTS AND WATER WASH.OF ~ contamer 984 40 | £.0 g
l IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM -
HALF OF FILTER HOLDER: - EXTRACTION 384 ~/ _ <, O g
ACETONE WASH OF IMPINGERS, CONNECTORS, conTANERSEY -5 5"/ mg
| " AND BACK HALF OF FILTER HOLDER —
| | BACK HALF SUBTOTAL /D m
. K : ' ' 9 o
i TOTAL WEIGHT A/ 373 g
' l MOISTURE.
IMPINGERS
I FINAL VOLUME ______ml
, INITIAL VOLUME i
| NETVOLUNE _—__ml
l SILICA GEL
o * FINAL WEIGHT g g S
i INITIAL WEIGHT g g g
I " NET WEIGHT g g g TOTAL MOISTURE ' 8
| EPA (Dur) 231 | |
l. - 412




" RUN NUMBER

- GLEAN-UP MEN _

~ ANALYTICAL DATA

PLANT /V///_/D.ﬂ/ﬂé- L s PV E G TOAIE

DATE 24 Z =75 -

SAMPLING LOCATION __#* 2. /Zr fox fer.

SAMPLE.TYPE. E LS erwen S
P |

SAMPLE BOX NUMBER __ /& 4=

L) /¢/C_J)c9/w? %,

ANALYST

FRONT HALF

. ACETONE WASH OF NOZZ.LE, PROBE, CYCLONE (BYPASS),

FLASK, FRONT HALF OF FILTER HOLDER

FILTER NUMBER _C3 - &

BACK HALF

IMPINGER CONTENTS AND WATER WASH OF
IMPINGERS, CONNECTORS, AND BACK
HALF OF FILTER HOLDER

ACETONE WASH OF lMPINGER-S,- CONNECTORS,
AND BACK HALF OF FILTER HOLDER

CONMENTS:

| 'LABORATORY RESULTS
CONTAINER -3 84~ Ly 717D g
- CONTAINER @5'-@ 35494 7 mg
FRONT HALF SUBTOTAL ___ /S5, [ g
CONTAINER 384 - & 2. 8.0 mg
ETHER-CHLOROFORM .
EXTRACTION3 &4~ 2.2 5.7 mg
CONTAINER _2 841 - & | [ 5. Zmg
BACK HALF SUBTOTAL 5" D g
2] & Omg

& ~ TOTAL MOISTURE

MOISTURE
IMPINGERS
FINALVOLUNE _______ ml
INITIAL VOLUME __ ml
NETVOLUME — _ml
" SILICA GEL o
"~ FINAL WEIGHT g - g
INITIAL WEIGHT g g
NET WEIGHT B — g
EPA (Dur) 231 -

4/12

TOTAL WEIGHT




mmmEmEmssss

4/12

ANALYTICAL DATA
PLANT__ /l/é’f/cﬁ/uﬂé LrmIES ToASE COMMENTS:
DATE //// ‘,{/75‘ _
 SAMPLING LOCATION __ 72 /Pt hea fer
CSMWPLETYPE £ A4 5
RUN NUMBER &
SAMPLE BOX NUMBER __/Z AL __
CLEAN-UP MEN__ /7" 4=ra
ANALYST___ L) /8 Sowp o0
FRONT HALF | LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER 354 -] 655D me
FLASK, FRONT HALF OF FILTER HOLDER .
FILTER NUMBER _ &5 — &3 CONTAINER &3-S 362 .0 ng
FRONT HALF SUBTOTAL ___ A 19. @ o
~ BACK HALF
' IMPINGER CONTENTS AND WATER WASH OF CONTAINER 3.8 - 24 Y. me
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
- HALF OF FILTER HOLDER EXTRACTION 384125 £ mg
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER S84 - - |18. g
AND BACK HALF OF FILTER HOLDER - | | g
, BACK HALF SUBTOTAL L7 g
| TOTAL WEIGHT _ (,939.5 m
‘MOISTURE
IMPINGERS
FINALVOLUYE _mi =
INITIAL VOLUME . ml
CNETVOLUME il
SILICA GEL |
" FINAL WEIGHT P 2 ¢
INITIAL WEIGHT _ g — g g '
NET WEIGHT e g g ~ TOTAL MOISTURE g
EPA (Dur) 231 |
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APPENDIX E

SAMPLING PROCEDURES .




. Tranqurtation to Clean Up Areai'

or it can be removed from the train and sealed at both

. Probe Clean Up

. Remove any material from the outside of the probe and noz

' bottle. Brush the inside with a clean test tube brush
‘while flushing with acetone into the sample bottle. Wash
~the brush with acetone into the bottle. Rinse the inside

'Elevate one end (the nozzle end) of the probe and rinse

'flushing with acetone while rotating it 360°. . Wash the
" funnel into the sample bottle. Observe the probe inside

" Cyclone and Filter Clean Up
Remove the cyclone and connecting glassware. Rinse the-
dinto the front 1/2 sample bottle. Repeat until all loose

material is collected. If sample material adheres to the

If a brush or spatula is used to clean the cyclone and

Method 5 MRC Clean Up Procedure

After ﬁhe run is finished the train can be removed to the
clean up area. This can be done with the probe in place

ends. If the probe 1is removed, the c¢yclone entrance must
be sealed to avoid any loss of contamination of its con-

tents. Caution must be exercised when sealing the system
for transportation so that cooling of the front half of ¢
train will not cause water to be pulled into it from the

back half. . ‘

zle that may contaminate the sample by falling or being
washed into the sample bottle. Remove the nozzle and rin
the inside with acetone into the front 1/2 acetone sample

of the nozzle a final time with acetone.

through with acetone into the front 1/2 sample bottle whi
slowly rotating through 720°. Run a clean probe brush

through the probe while flushing with acetone and slowly
rotating the brush. When the brush is exposed on the dow
stream end of the probe, rinse it into the sample bottle
with acetone. Do not pull the brush back through the pro
Repeat the brushing step. Rinsge the probe a final time b

and repeat the clean up procedure if sample particles are
obvious. : _ : - '

cyclone with acetone into the collection flask and pour

inside surfaces, a small test tube brush can be used to
free it, and it should be rinsed into the sample bottle.

ne

=




. B .

~ filter must be treated in the same manner, i.e., flushing
and -or brushing the sample exposed surfaces into the sam-

.visible.

.using a spatula; and place into its storage container.

.funnels,intonthe sample and store.

Rinse the back half filter holder, connecting glass to th

‘Wash each of the three impingers two times by squirting

- inlet and outlet openings with clean caps or clean finger

~tle and vinse the graduated cylinder and funnel into samp

" flushing two times. Wash each of the three impingers two

3waterfand the funnel with acetone into the sample bottle.
- Cap the bottle and store. '

catch bottle, it must be cleaned into the sample bottle.
A1l connecting glassware between the cyclone system and

ple container with acetone until no sample material is

The filter assemble must be disassembled in a dust free
area. The filter membrane should be loosened from the:
silicon rubber gasket by running a knife blade or spatula
between them being careful not to scrape or loosen par-
ticles of glasg from the glass frit.. Lift the filter,

Carefully scrape all particles of filter material from

both mating surfaces (i.e.: the silicon rubber gasket ang
the front-half glass holder) and place them in the storage
container. Rinse and brush the front-half glass holder's|

sample exposed surfaces into the sample bottle with aceto:
Do not wash or rinse the frit. Wash brushes, spatulas ang

Back 1/2 Clean Up

first impinger, and impinger "U" bends with distilled wat
into the back half water wash sample bottle by filling or
flushing twice. Remove each of the first three impingers
and pour the content into a graduated cylinder for measur
ment. Transfer these contents into the sample bottle.

about 100 ml of distilled water into each, covering the

and shaking to cause the wash water to contact all of the
inside surfaces. Pour this wash water into the sample bo

bottle with distilled water. Seal the bottle and store.
Rinse the-back half filter holder, the filter to impinger

connectors, and the impinger "U" bends with acetone into
the back half acetone wash sample bottle by filling or

£ -
e

times by adding about 100 ml of acetone and shaking as with.

the water wash. Transfer these washings to the sample bof-

tle. 'Rinse the graduated cylinder used to measure the




" Nitrogen oxides were collected in"evacuated 2-liter flasks

- containing 25 ml of a dilute sulfuric acid/hydrogen peroxide

- and heated, and the sample flask connected. The 3-way stop-~

‘ Nitrogen Oxides Sampling Procedure

absorbing solution.‘ The sampling and analytical procedure
was described;in Method 7 of the Federal Register. Fach sam-

ple was collected using a stainless steel probe. Each flask
was evacuated and vacuum tested for one minute, and the
initial flask\temperature, pressure, and barometric pressure

recorded. The sampling probe was inserted into the stack

cock was turned to the "purge" position and stack gas drawn
through the system with a vacuum pump to check for condensa-
tion in the probe 1line. The 3-way stopcock was then turnéd
to the sample position for 15 to 30.seconds. The flask valvse
was then closed and disconnected from thé probe. The content

were shaken for at least 5 minutes.

The flasks were allowed to set for at least 16 hours. . They
were then shaken for at least 2 minutes, the final pressure,
temperature, and barometric pressure were taken, .and the sam+

ple was transferred to a storage bottle.
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Project'Participants

Fnvironmental Prbtection Agency
Office of Air Quality Planning and Standards
Emission Standards and Engineering Division

Thomas F. Lahre o Project Officer
: Emission Measurement Branch

_-MONSANTO RESEARCH CORPORATION

.William.R. Feairheller; Jr. Research Group Leader

Thdmas_L._Peitier o ' Research Engineer, Task Leader
ﬁarlén D. Toy | Researgh'Engineer
Lloyd Cox .  .; _ Technician (Field Sampling)
Francine A. Kulik " Research Chemist (Analysik)

: Wihdle‘H. MCDonald. .' Technician (Analysis)

_Jpan Hecathorn | - Secretary






