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This mpcrh presents thes results of & particulate emissicr
test conducted o the Noe & kiln baghouss at Plant No. 2.

&

One run of 2 hours and 12 minutes was made om each of the six
Noe 5 baghouse exit stackse Particulate results for each run
have been divided into evaluatians of the probe and filier catoh
alone and the total catch (The probe and filter plus impingers)e
The total emission rate for the baghuns.e has been calculated from

+he sum of all SixX runs,.

The test were performsd in accordance with EPA Method 5

frocedurese
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PROCESS WEIGET RATE CALCULATION

DATE: LT T
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PROCESS WEIGET FATE CALCULATION
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PFOCEES WEIGET RaTE CLLCUZATION

DATE: S~ F-77
TEST PERICD: #0:3p 4w — /32777

STORE FEED

TIME

STAET '/ﬁ,'/;ap % ' . 45&05;‘5_3’

FINISE __ L 2o &7 . _ﬁ&&éé

TOTAL PCIDOMETEFR UNITE //g oS 7

TOTAL TONS

(¢ 20#/F0ID. UNIT eS8 <7
TONS/ECUR 2, Sat

TOTAL PCTTONZTER UZTE T LB D
AT Ll ol i nd

- - - .

(3 Z0:/3IIZ2. UNIT) 2L 3




STAET

PFOCESS WEIGET BATE CALCULATICN

TIFE

2202 A7)

oo P

TONS/ECQUR

<

Ay

ID. UNIT)
TIMZ

[0 e AN

[ P

mAme T messe
L A i e el
r = NN ST - oy —
LS B S Lavs s
mena

B

e
-

PuD

E-p-77

L 4 ronfM— ST AT

D’
-
l ]

POIDCIETER PELLDING
Loze2>
“dr 1T L0

(2, 2.7

(X3 [7
Sl

g
I
I
L3

PCIDCH

[}
th

TIR EIATING
L. 5070
S & 870

[ B2C

L R.0C
&. 02




MTIA 30QIS

N.UDQ(_,_
n.u“o,qu 400y
T i T * -
e
: L |
mMuZ_J_Zm . sidod 8y
o] 0 o] O o) %._.mm.r% Ho 0 o
. Ve
i
WIYLS
M3IA dOL
J3aav . .
/v 392
AVMHTIVM
m ﬂ .mf
{ ¥ovis

B ALL

.4

HAT._:-’/z-??

DRAWM BY

APPROYED

CHMECKED BY

REVISIONS
DESTEOY ALL PREVIOUS

FAINTE

<




Zw

2 Traverses
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{“ﬁ Cesiccant Cried glass fiber filter (MSE 110€ BH), prewsighed stlica gel and.distilled
“-water are use¢ te prepare the particulate sampling train for the stack sampling. The
equpment ls taken to the test site, set up, and checked out for- an acceptable Iealkage
rate. The test is= now ready tc be perfbrnmd- The stack ges velocity head messuprements ®
are made with & reverse-type or Type "S" pifot tube and an nelinec-vertical manometer.
Stacy g2s temperatures are sensed by a Type "K' thermocouple ang indicated o & readout

at the control unit. Traverse points are based on the division of stack cross sectionsl

K

ez into ecuzl arez zones.

The metering rate to estaklish iscldnetic sarpling of stack zas is determined by
measuring gas conditions in the stack at the sampling point and gags condlticns at the

meter wiile samrling. Other necessary datz tc determine ‘scleinetic metering rete 1

i

deverminad by oreliminary test.

ﬁe trebe with the pitot and thermocourle attaciments, is inserteé¢ into the stack and

continuous gas samples are withdrawn isoldinetically at specific trzverse points for

- ] L o - o BV J, [aa ™ . R I S - - ey at A 3 -
STTCLLILC ntervzs ¢of vime. The proog and ILlter heldsr zgre E.8CTTIcaLlY nestsl o

rrevent condansation. The ges ther passes through & series cf four impingers containing

-

Gletilled water and silice gel set ir zn ice bath to coricense weter vapor., The gas,

— - - . - — e e g % o g - o L e S s = Ve @ = o
w8, FEESef Unrtugn tne pump, totellizing gas metar, orifisc meter and Timzlly tc ths

atmestiers.  Leedle valves are used to control the flow retes in tha sanrTling trein,

[ s A~ dmlen e 2 . : - cas . - 2 - N
~ whE Enc oL Lhg mm, ks probe is held in e vertieal pesition, rozzle ur, and tapped
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¢ equirment Iz remlactured by SCIENTIFIC GLASS & INSTRUMENTS, INC. The Model

Modular Stac~t-iztor conelsts of the following equipment:

(1) 0.5C" TI.Z. Button hook-type sampling probe tip, 316 SS

(2) 10 Ft. effzctive length pitobe with heated 316 SS immer Iiner with

P
Y

~

(&) /2™ Z.D., 5/8" C.C. inmer liner, heated
(b) 3/8™ C.D. 316 SS pitct tube
(c) Type "X" thermocourls in 1/4" O.D. Jacket

four- imzireers in ice bath

(2} Azzczier with 100 ml Gistilled water with 1/2"

I.Z. az2bscroent tube.
(b)) CGreerburgh-Srith irmincer with 100 ml distilied water
(¢c) Absoreer with 1/2" I.I. absorber tube, drv
(&) Abscrrar with 200 gns éry silica gel

= w

5C LF umkilical cord to contrel case

-
T —— ey e . >
Jrvogze ometer rated 2t (L1 fE. C/rev
.t r ol om0 -
o LTETET O Z2ge rtlzte
-lq
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\":'QUI“‘"""" TRAIN CHECKOUT

gﬁﬂ_ Pricor ta performing & rum, the test equlpment is thoroughly checked out:
&.J

(=)

(&)
(¢)

()

(e)

Tef{lomr tane on 2ll metal-to-metal Joints.

Silicone grease onr all glass or metal ball joints,

Plug vacuum line at the umbilical cord after impingers, turn on
pump, open coarse valve and adjust vacuum to max., vacuum with
fine valve, Gas meter should register no {low.

Assemble entire train including probe, plug probe tip and adjus?
valves to 15" Hg., Leakage, if any, should not exceed 0,02 CFM
at 15" Hg, or correction must be made

Check operatiom of all sensors, meters, and equipment orientation
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RUN- NQC.. STe K A =
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Plard No. o
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MOISTURE CONTENT
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LATZ: = =0 -T7
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STACK_GAS COMPOSITION

Stack P SRl S = Srsia 3
' Darte: =-2 -77 Time: /100 A7

Method of Collection:

( ) Grab Sample ( ) Integrated Other
( ) Bomb (%) Bag ( ) Bottle Number
Analytical Method:
for
for
for
Test €0, 05 ! co
No. |readina |%  |Reading| % |Reading! % Reading
1 . . S
2
3
- 4.
. LAve., | /¢ ¢ Jeel 272/ /05127 c.o0
" (hveence. o B "—;-x'rm..s)
l Test - ! ' . !
 Xo. _|Reading Reading' kealing! ! keading!
1
2 I
3 !
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Cross~-sectional area nozzle, ft-z

Proportion (by volume) of dry gas in gas
stream, no dimensions
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Propoziion (by volu—a) o water vapor in
gas stream leaving ccnisnser, no dimensions
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- of stacic at exit, feet

='rnsi&e-£iameﬁer of nozzle im incheé

= Inside &iameﬁe: of stack at sample port, feet
= Parcent excess air

= Degrees Fahrenheit

= Feet

= Gram(s)

= Grain(s)

= Physical raight of stack, feet

= Effective neight of stack, feetbt

g = Mercury
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Psrad.
Zﬁ&p std.

/\
Lbap test

65.
66 .
&T.(\/& p) avg.”
68.

69,

71. pom
2. Qy

73.'

2z, STz
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o= -z
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oz, S

= Velocity head, Tyee

#

#

il

i

1]

29.92 “Hg

Velocity head, standard type pilot tube

& pilot tube

Average "H,0O, velocity head

Pollutant mass, #
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Q I. VOLUME OF GAS SAMPLE (DRY, STP) Vmsntd-,:
Tstd = v
- m [ 3
= 'V'_ -
nEy .

2. WATER CALCULATICN:

A. Water Vapor Thrcugh Meter (3CF):

v, B, .
¢ 1 _WC
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we métd

=(_ &3 ) (5558
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CALCUZATION WORK SHZET - 3

c. Average pmr = pmry + DPTre
' 2 .
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- 2

“orac Chres =
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- _ :_ - 5 » 6 ? A'
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i 2.6/6

Lo TR G5  .
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80 () (2n) (Bg) (vg) (Tsca) (Pg)

= 100 (gz58/) (ggg ) (29.92)
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= DR KD %
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2. WATZR CALCULATICN:

A. weter Vaper Through Keter (32F):

V. B
std = (=) Vg

( Q‘Qo-z ) (#8.76

= _C./%«2  SCF

B. Collected wWater {ITzincers + Stildiea cel)

i

hnd - -
ve nwiTer Frazgticn Cas Stream, = =
= =
wo
=
-
w0 - (v )
= - ~ her e
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CALCULATION WCRK SHEET - 2

]
3
av

VLAR VWITSHT CALCUIATIONS:(cent'd)

- _:
u]jé"c; l_(/é-é) (43) + (£5) (32) + (o ) (28)

+ (72.9) (;25’2] i .
=(720) -~ (3.26) + (o)) + (=9 )
= 3/ 07

is = (Md) (Bg) + 18 Buwo
= (3L07) (@579) + 18 (ai)
Y775

L. VELOCITY CALCULATIONS:
Vs = 85.48 (Cp test) (|A Pavg )

Ps"s

Vg = (85.48) @g/:e) (C.ne ) \/ 87/
Z?-?.sa’/(;? %6 )

Vg 2077 fps

5. VOLUMETRIC FLCW IN STACK (STP), Q,

Qg = 3500 (Vg) (&) (By) Tseq Ps ave
Ts avg Psta

Qs = 3500 (Lo ) (w237) (c.3@g) (238 __) ( 2285 )

57, ol By w——

1

-
-

Qs = Gus, =i~ STFELG

(¥ 1

POLLTTANT MASS RATE, pmr

&. Arca Rzclo Fezthed, r©or.

[=3
’2.‘ 7_—""/41-/ = T0%
FRTy = S0 (pm) (A) =0 a0y ( gmesn) L
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& (an) ( Ja=)  (criZ o™= i e
= AR /i .
— ¢ 0 -
_— — < - r e
b, C:onczntraticn Mothad, b omr, = 5L 0=
PR = (Bm) (Gz) = (LawFSRy peS TRV
Vem L s )
£=d i e, T L o=
= = = - Fe - ‘v - = hl L
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CALCULATION WORY SHEET - 3
-~
C. Average pmr = pmry, 4 Folo
2 [ ]
= h752) + (G507 ) = 5.087 /e
< i
ToTar TN 200 g oo = o3z ,ﬁ,%
7. ISOKINETIC RATIO, I, =
I, = par, = (425> )
paT, s,
= 05?5_?7 '
8. ISOKINETIC VARIATICN CHECK, IZ:
G v .
IZ = 100 ( std) (Ts) ( std)
&0 (@) (& ) ’
(8) (Rr)  (2a) (Vs) (Tewq) (Pg)
= 09 (¢grg) (Sms) (2242
60 (7 /44~ ) (c.o0i36) (Ge767) (& ) (B2 ) =Zzcs
= 25 72 %
]
O. FANTICULATE LoeDING, © s
wt =1
s = (C.Clz&42) (mg=z2 Tarticuizte Cauch, mg) '75,—,-4670 R
vm:'.':d ‘ 7
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1. VOLUME OF GAS SAMFLE (DRY, STP) Metd:
v
mS‘:G =
me
= V__
r.._i -

= 455,685 SCFXG
2. WATER CALCULATION:

A. Water Vapor Through Feter (SCF) ¢

v B
c - wQC v
sed = (e ) Voo
= (__goo> ) (546%)
lecoco>
= __ DL SCF . I

B, Collected Water (Impiggers + Silica Gel)

Vlc .
_ZO4T7 m
C. Wwa<er Fracticn Gas Streznm, Bwo =
B
wo
= (V , )
Coeg + o.ouTk Vlc
(vcsha_+ C.CaT3 ?13) - vﬁs*d
= (C/e7r )+ 6.C%T4 (2027 ) oz
GE7] = 0.05TE (2047 s CE e
= 2/ 506
D. Dryv Gas Fraction, Bd :
Bs =1 - By
= O B¢T 4
3. MPIECUTAT WIIGHT CLICTLETION
Moo= Ll R NS U W 7 S T S U WU S e




CALCULATION WORK SHEET - 3

¢. Average pmr = pmra + pmre
2

= (B.260) + (B.o#6) = Z, /5 #/hr
2

T I Crc:ﬂ = BTGl 2.5/ T

£257 _ sepmd

7. ~ISOKINETIC RATIO; I,.,

I, = pur, = (32 )
r pmr& Z .o
c

- LOTOE

8. ISOKINETIC VARIATION CHECK, IZ:

I$ = 100 (' Mgtd) (Tg) (Fstay

60 (8) (Ap) (Ba) (V) (Tsta) (Pg)

= 100 (55c%5) (880.5) (2442)
60 (¢ s ) (000126 (0. 3494 ) (8.902) (520 ) (o)

LB B %

9. PARTICULATE LOADING, © s:

¢'s = (0.01542) (Total Particulate Catch, mg)

Vmstd _
= (0.01542) ( /4L / ) " T Cans w322,
'4 -
L3 6 =
£5.665 (ceorsesXr2z.2 )
= ‘000‘5 /6 gI“/SCFDG 5-_.-_-_-‘ = E‘_"'

‘_/-6_’7'/4& O“/C” - &-0366 7?_ SicF‘Oé;..—-
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BT DO Soacik ™5

CET.CUVLATICN WIRK SHEZT

VOLUME CF GAS SANFLE (LZY, STFP) Vi cd.
v |
mstd o V
mc
= V..
.-Ah-i

= __£2977 SCFDG
WATER CALCULATION:

A. Water Vapor Through Meter {SCF):

v B '
o = ( we ) -
std I'Ewc) vﬁstd
=(_poo3 ) (62477
" "f-i?.‘o_a 3
= __2/7/7 SCF .

B. Collected Water (Impingers + Silica Gel)

v

Ic
/[43.5 m
C. Wwater rraction Gas Strear, Buo =
Bwo = (Vc + O.047L ¥ )
std y 1.
(E’C e )y
std 1)+ Tstd
= (£./277 )  + Q.047L (JU35)
\O.r2/9 ) + 0.CET { /55 + (63977
= _C 098
2., Dry Gas Tracticn, Bd :
Bg =1 - Buo
= _0,90/<
MILZEZULIT WZIZHD CLIOULATION:
My o= ape (FCO. ) (M )+ (ZC) (0 ) 4+ (22
w2 c C .




3. KOLECULAR WEIGHT CALCULATIONS:(cont'd)

- CALCULATION WORK SHEET - 2

" 1 [(/M) (84) + (2S) (32) + (o) (28

+ (77.9) (.29:1 .
=(720) =+ {3238) + (o) + (=0.4)
= 2607
= (Ma) (Bg) + 18 By,
= (Fo7) (o-70r8) + 18 (dovsm)

= 2278

4. VELOCITY CALCULATIONS:

= 85 48 (Cp test) (\/A pavg ) p M
s'lg

(85.48) ex2) () £565S
| (30.23) (27.76)
Vg = 7. 587 fps

I

5. VOLUMETRIC FLOW IN STACK (STP), Q. :

6.

o

R

Qs

e

= 3600 (Vg) (A) (Bq) [ Tgea Ps avg
Ts avg Pgea

= 3600 (7747)  (4%237)  (aqes) (530 ( 20232 )
£&86.5 9.9
s = KAE, I3 SCFHDG
~

POLLUTANT MASS RATE, prr

E.

Area Ratioc Method, parg

65 uy
60 (pm) (&) =60 (L&Y (yzz3h oAl e = 2 /7

pmra = ;
& (&) ( jar ) (C.0036) Pm =8,00C 3z

- - ] ~ :
;\7;/95 #/h!" d"(PrV\‘F - 6-;‘-{‘=///.‘_

Consentration Method, pmr, . '

A6
M = (p=) (Qs) = (00007 (gc-é7q7

Vo . ( 62.977) _ y
= sta T te= Lote),




CALCULATION WORK SHEET - 3

C. Average pmr = pmra + pure
2
= (2Z/38) + (£/33) = 2./344/r
2
Torae Girew = Gzl ~ E.205
= = 6208 %
T. ISOKINETIC RATIO, I.. .
Ir = pmra = (;./5‘)’. ]
pmr, RAPD
= [ 200F

8. ISOKINETIC VARIATION CHECK, IZ:

5 = 200 (Msta) (1) (Pyp

60 (8) (4) (By) (Vs)  (Tgeq) (Pg)

= 100 (g3.077) ( g32.9) (Ra.s2 )
60 (“ /¢4 ) (coer3e) (@ 90/5) (9,957) (&30 ) la =

= [00./0 Z

PARTICULATE LOADING, © s:

\0

1
s (0.01542) (Totzl Particulate Catch, mg) .

o il 2.
= (0.01542) ( , | <
Zfﬁ Z??’ ) G Gl 2
277
= 2. 0/8C gr/SCFDG £z .
5O~y

& e —r——————
&

T Crer = O.0S2.6 G* /SCrpe
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STAck FE

- ’ .
LR R S

CALITLITION Wiy F1TIT

. OVOLUME F SRC ZInPLET (LY, £77) ..
Ul o
r"‘g—d = V-
mc
= 4 S 7% SCFDG
2. 1}?33 CL_IULATICN :
£. Water Vzpor Through Meier (3CF):
v 1
. we
Csta = {omm—) Vp
we std
= (__poo3 ) (4F574
! -
oS
= _ . L¥TR sIF
Z. Ccllsrted Weler [Imtirmzers = Siliaz 521)
.\,1
3263 71
z glLer FriLiion fre ITrzzm, Ewe =
= k\’.\.._:_d_ - |:.C.L'-l'-! Ve )
‘--'.:____: - DL Vi) o v )
- Y BRI G X »
G/ 4 =TT 363 - iR sw
S LT
' TvoTzr Trattions, =
g = K - 3“-‘:
= O KSR~
o= Ll SO R S SO S O S
2 “. Z c ¢z




3 . . o
w2 ICHT C.':- T.T'ULRTIO]‘ S (ccn 'd'.).

o -:-w'*,:'_..f-"v

R Ay (/u,w) W) e ws () s (o) (m8)
o % (7ZE 0 (as5)|
S(TBo) v (Bme) 4 (0) o+ (we) "
- %07 :
Ms = (Ma) (Bg) + 18 B,
= (BlLov7) ©. S8R4) + 18 (o 7)
= 27 52

k. VELOCITY CALCULATIONS:

V‘s = 85-“‘8 (CP test) (VA Pavg. ) TB
PgMg

Ve = (85.48) @8/ (qmw) \/(3030%5455—)_
Vs =_ZL4%329 fps |

65 VOLUMETRIC FLOW IN STACK (STP), Qg -

Qs = 3600 (Vg) (A) (Bd) Tsed Py avg
' Ts-avg Pstd

Cs = 3500 (7Z9%) (R @) (330 ) ( 3025 )
83.% Tz
Qs = 64‘;/%09—- SCFHEDG

a, Arez Ratio Method, Py,

prry = 60 (pm) (&) =60 mmo“ ég),;zﬂ)” Torme Cores

& (&) (r##)  (coere) T = L0
1] . fl/
b, Concentration Mzathod, Dmr,
: : _ﬁ7§5 P
pre = (pm) (Qs) = (LYY (g e
J IR
= i:&‘//_s #/hr ?P-h h = _7—)'755::/.
ndo



CALCULATION WORK SHEET - 3

¢. Average pmr = DWraz + pPTre
2

2
e Corewr = _BaT45 43,750

-~ -

=

7. ISOKINETIC RATIO, I,

I, = par, = (224 )
T, 3.008
= 2. 9787

8. ISOKINETIC VARTIATION CHECK, IZ:

15 = 100 ("Msta) (1) (Psta)

(B04/ ) _+ (3.0¥5) = Z04% #/or

B. 748 -,.54_

60 (8) (AL) (Bg) (Vg) (Tgta)

= 100 (42.57:) (g2.3) (2992)

(Ps)

60 (% ) (Loorze) (c.88524)

= 77.8%2 %

©. PARTICULATE LOADING, © s:

(7.937) (£%0) Gz

¢'s = (C.01542) (Total Particulate Catch, mg) .
Vmsta .
= -(0.015%2) (___4 rev ) Torsse G = 5

Fen = g
L,/:'I -/7"7‘

D, 0D B gr/ITFOG

e, G = 20507 /z/s,fﬂg_

(o) (13/<

wg S Te
.
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