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TEST CONDUCTED AT

PLANT NO. 1

AUGUST 9, 11, and 12, 1977

REPORT ON THE PARTICULATE EMISSIONS

FROM A LIME XKILN BAGHOUSE



L

PLANT NO. 1

August 9, 11, and 12, 1977

The complete report covering the above referenced stack test is attachecd.

Results of all tests conducted to date at Plant No. 1 are summarizeé below
and are compared with the existing Pennsylvania State Code and the proposed
Federal EPA code. ‘

TEST EMISSION RATE ' ALLOWABLE EMISSICN RATE
' (TOTAL BOTH BAGEOUSES)
AVERAGE/ TOTAL USEPA
STACK SECTION BOTH BAGHQUSES DPENNSYLVANIA  (PROPOSED)
Existing Bags
August, 1977
Total Catchl 8.87 #/hr 106.4 #/hr 61.1 #/hr
Front Half? 7.16 #/hr - 85,9 #/nr 21.4 &£/hr
™y New Bags
# August, 1977 .
Total Catch S.14 #/hr : 61.7 #/hr 61.3 #/hr
Front Half 4.34 #/hr 5$2.0 §/hr 21.5 &/hr
CQméliance Test
July, 1975
Total Catch 2.58 #/hr 31.0 #/hr 57.9 #/hr
Front Half 1.95 #/hr(s12) -~ 23.4 #/hr , '18.8 #/hr
1

TOTAL CATCH: 1Includes particulate collected in probe, filter, and
impingers. The Pennsylvania code is based on total catch.

2 - . :
FRONT HALF: 1Includes particulate collected in probe and filter only.
The USEPA code is based on the front half catch.




I.

INTRODUCTION:

This report presents the results of three sets of
Particulate Enission Tests conducted on August 9, 11,

and 12, leT‘at Plant No. 1.

The tests included six two-hour runs designed tc measure
average emission rates from two baghouses used to contrel
the combined emissions from three separate rotary lime
kilns. Each baghouse 1s divided into six rectangular
stack sections. The first four runs were conducted on
stack sectlons venting the emissions from original bags.

(Sections 1 and 4 of both baghouses A and B.)
- %

The two addltional runs weré made on a stack section

(Baghouse A - Section 4) after the installation of new bags.
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Plant No. 1

PARTICULATE STACK TEST

\J

EXISTING BAGS NEW BAGS
T Baghouse-Section B-1 AT B-14 A-1 A=-T A-T
Run Number 1 & 3 hy 5 6
Date 8-09-77 8-09-77 B8-11-77 8-11-77 8-12-77 o 8-12-77
>lume Gas Sampled SCFD 53.010 49.073 59.166 43.865 62.486 56.211
flolsture; Volume 5.0 5.1 y.s5 5.1 h,2 4,5
verare Stack Temp. OF 324 351 356 327 340 343
SFM D 12,630 11,610 13,550 10,174 14,720 12,930
SFM 19,590 18,640 21,720 15,810 23,110 20,460
Isokinetic 102.5 103.3 106.6 105.4 103.8 106.2
2ed Rate T/hr (Limestone only) 25.8 25.4 23.1 20.6 23.6 2h.1
al Feed T/r Avg. 4.1 y.o0- 3.7 3.3 3.8 3.8
>tal PR 3 29.9 29.4 26.8 23.9 27.4 27.9
ime Production Kilns 13.7 13.5 12.2 10.9 12.5 12.8
6rys 62l <. 7% EiTe 54 {632
irticulates - Probe & Filter (o, 25w CEdul 4100 3557 \=E5 zB®
- Omﬁﬁs ,_Hv\ \.Aﬁ v¢ A.lxl:l,,.i‘\!...} o NQ/(_.U - 7
. ﬁ foa 176.1  319.4 283.7 126.0 126.6 148.4
~/DSCF 0.051 0.100 0.074 0.044 0.031 0.0M1
‘hr 5.62 10.16 8.88 3.98 k.02 .65
‘ton feed 0.87 1.60 1.54 0.77 0.68 0.77
3.20 VLS4 1 306 Vs
irticulates - Total Catch ., woe = 202 PSS
- 256.5 360.8  321.2  182.3 151,977 1742 O
</DSCF 0.075 0.113 0.084 0.061 0.037 0.048
‘hi ‘ 8.19 11.47 10.06 5:75 4.82 5.46
‘ton leed 1.27 1.81 1.74 1.12 0.82 0.91
Impinger Catch 31.4 11.4 11.7 30.8 16.6 14.8
o570 T 040 L7 _W‘ % o.0%




TEST PROCEDURE

The results outlinec abave were an EFA Method 5 Sampling Train. The
train is tzken to the test site, set up, and checked out for an acceptakle
leakage rate. The test is now ready to be performed. The stack gas veloclty
head meaMnents are made with a reverse-type or Type "S" pitot tube znd an
incl_j.ned—vertical mencmeter. Stack gas temperatures are sensed by a e T
thermocouple and indicated on a2 readout at the cpn'crol urit. Traverse roints
are based on the division ¢ stack cross sectionzl ares into equal arez zenes.

The metering rate to establish isokinetic sarpling o stack gas ==
determined by measuring gas conditions in the stack at the sampling pcint and
gas conditions at the meter while sempling. Other necessary datz tc Jetermine
1sokinetic metering rate is determined by preliminary test. The rrobe with

the pitot and thermocouple attachments, are inserted into the stack and

. contimous gas samples are withdrawn isokinetically at shecific traverse

points for specific intervals of t:lme._ The probe ané teflor. connecting lire
are electrically heated to prevent condensation. The gas then passes tirough
a series of four impingers containing distilled water ané silica gel set in
an ice bath to condense water vaper. The gas, then, p'asses through the ourp,
totalizing gas meter, crifice meter and finally to the ztrosphere. Neelle
valves are used to control the flow rates in the sampling train.

At the end of the run, the probe is held in a2 vertical position', rozzle
up, and tapped on the nozzle to cause any dust sticking to the inside c? the
nozzle to enter the filter. The flow rate may be inereased to assist In
cleaning the nozzle or a stiff round bristle brush, used 2s a swab, c&n be usec.
The prcbe and teflon cornecting carped or rluggec probe tir, and :17:;2"'_.“:-;5:'3 gre
brought back intact to the test laboratory. These procedures are feollcwsd tC

minimize sarmple loss or contamination.



PRODUCTION - PROCESS WEIGET SUMMARY

AVERASE PER KILN IN
TONS/HOUR PROCESS
LIME"PRODUCED STONE FEED CCAL FEED WEIGFT RATS

Baghouse B-Section 1 : 13.7 bys  25.8 u.1

2909
Run 1 8-09-77
Baghouse A-Section 4 13.5 35 25.4 4.0 2% .4
Run 2 8-09=T77
Baghouse B-Section 4 12.2 S ST 231 3.7 26.¢8
Run 3 8-11-77
aghouse A-Section 1 10.9 T 20.6 3.3 23.2
.~ Run 4 8-11-77
Baghouse A-Section 4 12.5 sy 23.6 * 3.8 27 .4
Run 5 8-12-77 :
Baghouse A~Section U4 12.8 soz 24,1 3.8 27.9
Run 6 8-12-77
»
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PLANT NO. 1PROCESS DATA

LIVE

12.82
13.17
| 11.45

12.85
14.00

7-51

©12.53
1L,32

11.41

August 18, 1977
STONE
8/9/77 Kiln 1 24.11 T/hr
2 24 .85
3 21,67
10.5%
8/1/77 Kiln 1 24.25
2 26,5
3 14,26
43 9%
8/12/77 Kiln 1 23.65
2 27.1¢C
3 21,56
2.3\
Baghcuse Terperature: 475 - 5000F
Baghouse Pressure: BAG A
8/9/77 4.5-3.¢
8/11/77 3.2
8/12/77 2.7
Cxygen: 2 - 37

A1l bage Ir. place - None carred

COAL
3. 85 1, 8% g

3.95 \.%9 Q-H

3.4 s N

3.86 . &4 2.4
22 121 AN

2.25 134 2.4

376 7
n3 o T
3.42 |59 2.18

oy Lyg 2.9



PROCESS INFORMATION

Plant No., 1 Stack Test

I. BAGHOUSE PRESSURE (HQO"):
TEST BAGHOUSE A
Baghouse B - Section 1 4.1
«~09=77 Run 2 _
Baghouse A - Section & 3.8

8-09-77 Run 2

Baghouse B - Section 4 ' 3.4
«11=-77 Run 3
: Baghouse A - Sectlion 1 3.3
(:3 -11-77 Run U4
Baghouse A - Section U ) 2.7
-12-77 Run 5
Baghouse A - Section 4 2.8

8-12-77 Run 6

II. . BAGHOUSE TEMPERATURE:

475°F - 500°F throughout testing period.

III. 2 _OXYGEN AT BACKEND

2% to 3% throughout testing period.

BAGHOUSE =

3.2

3.1

W
-
(]

3.1

2.7

2.6

IV. All bags in place (none capped) in the roomg.being tested.
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EQUIPMENT TRATN CHECKOUT

Prior to performing a rmi, the test equipment 1s thoroughly checked cut:

(2)
(b)
()

@)

(e)

Teflon tape on all metal-to-metal joints.

Siliccne grease or 271 glass or metal ball joints.

Flug vacuum line at the umbilical cord after Impingers, turr cn purt,
open ccarse valve and adjust vacuum to max. Vacuum with fine wvalve.
Gas meter should register no flow.

Asserble entire trsin including probe, plug probe tip and adjust
velves to 15" Eg. Leakage, if any, should not exceed 0.02 CFY at 15"
Hg. or correction must be made. '

Check operation of 2ll sensors, meters, and equipment crientaticn.



The basic equipment is manufactured by SCIENTIFIC GLASS & TeTERVENTS , _NC.
The Model AP-5000 Modular Stac-O-Lator consists of the following equipment:

(1) 0.50" I.D. button hook-tyvpe sampling probe tip, 31€ SS
(Suitable cilameter based on preliminary survey)
(2) Fllter holder, witk 102 mm, type A Glass Fiber Filter
(3) 5 ft. effective length pitcbe with heated 31€ SS immer liner with:
a. %" I.D., 5/8" 0.D. imner liner, heated
b. 3/8" 0.D. 316 SS pitot tube
c. Type "K" thermocouple in X" O.D. jacket
(4) 12 LF of heated asbestos wrapped teflon commecting line
(5) Four impingers in Ice bath
a. Absorber with 100 ml distilled water with %" I.D. abesrbent tube. -
b. Creenbuwrgh-Smith iminger with 100 ml distillecd water
¢c. Absorber with %" I.D. abscrher tube, dry
d. Absorber with 200 gms dry silieca gel
(6) 50 LF umbilical cord to control case

(7) Vacum gauge

- (8) Needle control valves

(9) Themes diaphragm purp, U SCEM at O" Hg, 23" Hz. max.
(10) Dry gas meter rated at 0.1 f%. 3/rev.
(11) - Calibrated orifice plate



STICK GAS COMPOSITION

C Date: < -qQ-1"7 Time: AL AL

Method of Collection:

( ) Grab Sample ( ). Integrated Other
( ) Bomlx (X) Bag ( ) Bottle Number
Analytical_nééhod:
— for Co
: for o
for -ay
Test _goz 02 CO
No. Reading | %  [Reading| % Reading| % Reading
1 30 s ; Q
2 /30 LR S (o]
3
. 4 ——
. Avg . /50 /2.5 O
. - o
Test
No., Reading Readin Reading Reading
1
2
3
4
Avd.
. €
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PARTICULATE ¢IELD DATA

BLANT_ No. 1 ‘ . AMBIENT TEMP. °F RO

HUN NO. l kX a BAR.PRESS. IN.Hq____ ..
ASSUMED MOISTURE % O __ *
- | HEATER BOX SETTING °F____ __

LOCATION 3
batt___8-A-17

oPERATOR_ DL . — M .~ D.6.
SAMPLE BOX NO.

METEHBOX NO. _ .. . .~
. ——- s pu— . e ——— —— — = A . . :
|-, ;

o P
PROBE TIP DIA, IN. -5 °

PROBE LENGTH _____ 5

4&0¢ PROBE HEATER SETTING

QL ™ S v S

t pume’ te Ps _ Fu
P . P f . . .ﬂu o
Ve ¢ p test OAIFICE oA GRS TEMP. 80X IMIMNGER STACK _ cTACK

| ook .BRY CAS PivOY IN. 4,0 "* VACUS | reve | vewe ol I
Lt | MeTER R W H,0 ‘ ! 5 ?.I.@---I GAUGE * M T INS L
| 16004 A0S . ARGURTD | _ACTUAL [ wier [ SUMET | DA T

P16 mafe ﬁw.wmm oI da 139 | 30| 720.-| 5.1 A31. 72 05 302
C 1 690 868] . soL |- 2] - — -2 0. | G.\ 242 U | .04 BR20o
_ 173 rmwm_.. 22 s T N RN Ay (- e 7Y O Y qo___. .o 230
| ‘ . . |
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q

Q
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1908| Lo |. aa8| . -} 23} -3
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LOCATION F./5pces: e

-

MOISTURE CONTENT

Impinger -
No. 1 Gross ¢£90.9
Tare  ~-=o g
Net 281
Impinger
No, 2 : Gross ¢&Go 7 .
Tare oS0 L
Net (o 5 ¢
Impinger _
No. 3 Gross #33.7
Tare g%0.8
Net 2.9
Impinger . _
§0.54 Gross &75°5
Tare _co/o0 _
Net /95

L

No. 1 Net | 28/
No. 2 Net 7.5
No. 3 Net 9
No. 4 Net . /75

Total Sé.C
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RGO S v
SgcTior

4 :-1:.' sElL e
o e Vv )
e 1. VOLUME OF GAS SAMPLE (DRY, STP) Msode
v .
moea .
std = Vm |
mey -
= &3,0/0 SCFDG -
2. WATER CALCULATION: ;

A. Water Vapor Through Meter (3CF):

v B
fod I we
std = g ) W
' we uTs td

(_ gz ) (53.00)
i~g.003

= __ 2. /595 SCF
B. Collected Water (Impingers + Silica Gel)

O - 1 | " ‘

c.
So.o ml >
C. Water Fraction Gas Stream, Byo =
B
WO
= (V
Cspq + 0-08TH ¥y )
(v
Copd + 0.0kL74 Vi) + vmstd.
= O./695) + 0.0474 (S5E&O) .
/975 + 0.09T% [ sg.0 +  (5%.00)
= 20 SO
D. Dry Gas Fraction, Bd :
Bg =1 =~ By
. o
= ﬂ, Zﬁg
P'- ® ur “HYYT- + = e A L) -
i.} 3, MOLEZUTAR WEIGET CALCITLATION:
My = 1 (% co, ) (MCOQ) + (%\02) (z"'.:_ 2) + (% cej ‘}.‘3’:

(B N,) (My,) | ¢



O

CALCUTATICON WORK SFE.ET = 2

3+« FMOLETULAR WEICHT CALCULATIONS :(constd)

-1 [(/;er) (48) + @2€) (32) +( @) (28)
+ (#5) (a8 .
=(572) + (%) + (6) + @/
Mg = (Md) (By) + 18 B,
= (7)) (.75) + 1B (.05)
= Zo.0f '

4. VELOCITY CALCULATIONS:

PgMg
Vs = (85.48) (&27) (/¥ Z28%
| (Bo-0%) (3c07)
Vs = _B.le4 fps

L J
5. VOLUMETRIC FLOW IN STACK (STP), Qg : ’

‘ Qg = 3600 (Vg) (A) (By) (Tstd > (Ps avg)
-3

Ts av Patd

= 3600 (& (., 230 __ .
Qe (rer)  (« ) (.95) (734&)(%0#-)

Teg.5e

6. POLLUTANT MASS RATE, pmr

a, Area Ratio Method, pmry

par, = 60 (mm) (A) =60 (o} (4 )

© (an) ( rz2)  ( pa3e#)
= D:67 #/he A IMpNCERS <= £.2F ""/4 .
b. Concentration Method, pmr, . 2 .
P = (pm) (@) = (0O (75503/
Vo seq ( &3.000)

= __S.S58 __ #/r 7’ mPricELS = 5.08 #/"”"



CALCULATION WORK SHEET - 3

¢c. Average pwr = pmry + pMre _
2 - .

= (5.679) + _Lé;éﬁ:) = &, g3 #/rr
2

7" IMPIUS RS = 5 ’4‘/‘?‘-

-

7. ISOKINETIC RATIO, I,

I, = por, = (567)
pare 5.9%

LO2S

8. ISOKINETIC VARIATION CHECK, I%:

IZ = 100 (V’"-std) (Tg) (Pst'd)

60 (8) (An) (Ba) (Va) (Tgpq) (Pg)

= 100 ( ) ) )

60 (- ) ) )¢ ) ) (

%

. 1
9. PARTICULATE LOADING, ° s:

(] ?
s (0.01542) (Total Particulate Catch, mg) -
Vmstd o

. ] - (0.01542) ( l7e./ )

]

fawrs = 205/ gr/SCFDG

Ve SN GCELS = LO/S £2 —5;'3‘-3%%5— = 2.075 p A@’ﬁéf
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PLANT #r | " LOCATION 2 Brac mes. o o

JAT R A ‘ RUN NO. Lo oo o
R &
0 o MOISTURE CONTENT |
Impinger
No. 1 Cross :(&c.g»
Tare . )
Net -
Impinger
No, 2 . Gross (4609 -
Tare cg4- -
Net [xr o ° ¢
Impinger -
No. 3 Gross £/ 4
Tare _g35 4
Net 7.7
Impinger ! .
No. & + Gross ¢gsv/ !
Tare E'z_“-_, ""'Q
Net (& .3

I '_ L J

No. 1 Net /50

No. 2 Net /76

No. 3 Net 37

No. 4 Net /6.3

- Total S.7.¢
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CALCULATION WOSK THIST
——ECT\ON =

n _ v » EUN 1
< - 1. VOLUME OF GAS SAMFLEZ (DRY, STP) Metd.
| g-a-17
V'm :
gtd =« V
mc
-V . *
mci - ¥

. = _Y9072% SCFG
2. WATER CALCULATION:

A. Water Vapor Through Meter (SCF):
v B '

e, ( ¥
std = {yg—) V,
' we mstd

=(_0023 ) (Hol3)
= 003 '
, = _ /77 SCF
 B. Collected Water (Impingers 4+ Silica Gel)

s N v-'
0O 1.
| . S5R.6 uwl o
C. Wwater Fraction Cas Stream, Bo = >
s _

wo
- v.
( Cgpa + _0.0lﬂll vlc)

Wc:ﬁ,,'.‘:‘l + 0.0474 Vi,) +V

- mstd
= (Lo/477)  + 0.08TH (424 )
/477 + 0.0878 (225 ) +  (H.o13)
= _AOS/ |
D. Dry Gas Fragtion, Bd H
Bg =1 = Byo .
= _0.9¢9 &
6 3. MOLECULAR WEICHT CALCULATION:

M ommg (F00) (M) (20, () « (Fco) (v
+ (E M) (m,)



CALCUTATION WORE SHEET - 2

3. MOLECULAR WEIGHT CALCULATIONS:(cont'ad)

'rclm" [(/34) (B4) + (/29 (32) +( o) (28)

+ (7% 5)
= (572 ) + { <«w)
= 20.7%
= (Md) (Bq) + 18 By,

=T (499)

T 2208
4. VELOCITY CALCULATIONS:
Vs = 85.48 (Cp test) (VA Pavg

Ve = (85.48) (82D  (g.u5) \/ gL
=_27c7 fps

5. VOLUMETRIC FLOW IN STACK (STP),

Vs

+ (o) +

@s.2)]

+ 18  (ass/)

) 4] Is_

PgMg

oo2) Goo%)

Q ¢

Qg = 3600 (Vg) (A) (Bg) [Tsta Ps ave
Tg avg Pgtd /

Qg = 3600 (7%

QS'

6. POLLUTANT MASS RATE, pmr

a.

b.

Area Ratio Method,

( %o )

é% éﬁg SCFHDG

(@a9#4) (230 __)
g1

Vi
é)’/dg).

( 20.05 )

-

pary

par, = 60 (pm) (A) =60W70§k (% )
& (An) (r20)  Qooisey

= 2.2 #/hr
'Concentration Method, por, - g 2
pore = (pm) (Qs) = L-OOO.WT (676;6?

"\f::d_ ( #4072)

= A #/nhr s IMPINGERS

F IMONCERS .S A

4 2?%.
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CALCULATION WORK SHIET - 3 '

¢, AvVerage pmr = pmMry -+ PN -
- 2

- (wza) + (797) = 2L thr
2

7 ,?wmvsacs-ﬁ /7. 7.

T. ISOXINETIC RATIO, I,

I, = pr, = (2232)
pmT, 7?7

‘

- L3 |

8. ISOKINETIC VARIATION CHECK, I%: ' o

1% = 100 ("Mstd) (Tg) (Psta)

60 (@) (An) (Ba) (Vs) (Tgpq) (Pg)
- 100 ( ) ) ( )

60 (- ) ) A ) ) ) (

= %
cl
9. PARTICULATE LOADING, 8:
¢'s = (0.01542) (Total Particulate Catch, mg) -
msta e
=" (0.01542) ( 23/ % )
£9.073
Frowr<£ 7 o. /o2 gr/SCFDG

F I MPIMELELS = e O/S A ( '4%5%% ) = 0. //_3 77.%&',::&;—
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LOCATION _ .

RUN NO. >

Y

MOISTURE CONTENT

Impinger

No. L1 Gross 4724
Tare - god o .
Net ~. 2
Impinger _
No. 2 * Gross _ &g g.7 .
_ Tare gol. 5 -
Net (g2 "
Impinger
No. 3 Groes J35g£.2
Tare 232/ 5
Net 6.2
Impinger
No. & Gross ¢ &2.7
Tare c_.,..9
Net. 2/. 8
O .
No. 1 Net & 2
. No. 3 Net _¢.7
No. & Net 2/,.8&
Total _44.°%
)




L ¥ Y
b’ h e/ “day
_ o7 “104
..._._ tieLr = O —
Dﬁ |E> - ﬂE>
1 T |07 R |27
™ Lo (757 (oer | 77 |
|t . TET - =177 o
8 _ ITE . AN 7 | A Kl % ez s 2!
u . A BN 2N XA MRS Z oo [ 8
ﬁ - " ﬂ&r . } gﬂa . \%\\ &“\ IIN,...- i
R . . .. . - - > - .—
jly, oo & 1YYy AT B [FE 857" o | D
‘ TS ||[FF [E 5 |07 =l AV oes 2
ok |[77% [he 5 [lEe % _m.‘ﬂﬂw CrZad =z m
S ronuny [ RIGIITERES [€9925 oAz v e o
ey g — - K [FXGeS [tdS 8= BT E A S _
ﬁm.a.u -3 FToBvg  1eodnog [N S || A Oz | L25 HiL - T TWarel7- ey )
] INF Wl _ = ST
OE> Em w, E____> o> unb..m— 2 ud %9 E> ad\» el o

I
ol
"Er‘: ?‘,i #" B




CARLCULATION WORY. SUEST

©® se & Semnat

E'UJJ.
C _ | e oy W ' %=1\ =77
| 1. VCLUME CF GAS SAMPLE (DRY, STP) Merd.
v _
thd. -W
- V' .
z./éé SCFDG
2. WATER CALCULATICN:
| A. Water Vapor Thrcugh Meter (SCF):
v B _
e ‘ ¢ WG
td = Vm
5 ) Yo,
= ( C.003 ) (92/66)
i=0.00%.
e _ /(780 SCF
B. Collected Water ( Impingers + Silica Gel)
4} o
- iz Z ml * .,
C. Water Fraction GCas Stream, Bwo =
s _
wo _
( Copa + 0.04T4 vlc.-)
(Vcstd_ + 0.0874 V1) + Vosta
= (Gr7p)  + 0.0474 (5%7 ) _
o7 + 0.087F (5%.7 ) + (5'7"‘9‘)
= 0,045
D, Dry Gas PFraction, Bd :

Bg =1 -.B\'O

0 3. ¥CLECULAR WEIGHT CALCULATICN:
= 1 ¢
M =459 (B CO,) (”002) + (%0,) (M) 2) + ( %co) (¥,

o

+ (£ N) (ML)



* CALCULATION WORE SHEET - 2

3. MOLECULAR WEIGHT CRLCULATIONS: (cont*d)

r |
N E@’ma) (B4Y = (255 (32) + ( o) (28)
+ (¢.5) (‘,z,s’,;zl .
=(g72)Y + (Yo} + (o) «+ -(-ZJ"”’T
= ___ 20732

Mo = (Mg) (By) + 18 B,

= Gar® (295« 18 ot
- _ Zo./C

k. VELOCITY CALCULATIONS:

Ve = 85.48 (Cp test) (VEpa.vg) \’

Ve = (85.48) (57)  (/25) \/
| 20.00 ?0./6
&) T Ve =_ZO04Z  tos ( )( )
5. VOLUMETRIC FLOW IN STACK (STP), G, : :
Qg = 3600 (Vg) (A) (Ba) [Tsea Pg avg
rs avg Pata

. Q@ = 3600 (7245) (e ) (@%3) (22 ) ( 20./0)

Qs = 2/?5(2&5 SCFEDG 5% )

6. POLLUTANT MASS RATE, pur

a. Area Ratio Method, pmr,

%
i, = 60 (pm) (A) =60 () (4o )

" ©  (an) ( 720)  (Qoor36%)
= AL #/‘hxf 75 IMPNEERS = O, 3 g7
b. Concentration Method, pur, - T e
| 6
~ mre = (pm) () = (2O7) R/3075
o Va oeq (57./62)

= £.59 #/hr F IMPIp RS = DB A




r Y

7. ISOKINETIC RATIO, I

CALCULATION WORK SHEET - 3

€. Average pmr = pmry <+ mre

- () + (857 ) = C.8€ #/hr
e

A mppsees =~ [O06 ha.

L

I, = pur, = (L&)

par, &.57

= S CEE

8. ISOKINETIC VARIATION CHECK, I%:

9.

I¥ = 100 ( Tsta) (Ts) (Fsta)

60 (8) (An) (Bq) (Vg (Tsta) (Pg)
= 100 ( ) ( ) )

60 (° ) ) ) ) ) (

g - %
c'
PARTICULATE LOADING, 8:
c'
5 = (0.01542) (Total Particulate Catch, mg)
Vm
- std
Lz
= (0.01582) ( RE>3.7 )
S?./66
,‘eayr"é = . O 74~ gr/SCFDG
2/ | 4
TE MAIALRS = LOrs¥ A 7_,-_%") = g,_ag;ég'_/ Sosee
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PLANT

2 #/
DATE &l
Impinger
No. 1 Gross
Tare
Net
Impinger
No, 2 ) Gross
' Tare
Net
Impinger
No. 3 Gross
Tare
Net
Impinger
No, &4 Gross
Tare
Net

LOCATION Y
RUKN NO.
[ ]
MOISTURE CONTENT
a6.7
-———&-Q_L _
458 2 -
Clet O .
&, ¢
f40.C
2.7
&50-3 |
A
.i-
No. 1 Net 30.5
No. 2 Net 8.2
No. 3 Net 2.9
No. & Net 15,/ |
Total 47 3
)

L
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CALCULATION WORK SEEST

r

1. VCLUME QF GAZ SANMELE (LRY, STP)

std = V

=V
) = %3 865  SCFDG
2, WATER CALCULATICN:

A. Water Vapor Threugh Meter (SCF):

v B
°std = {y=g—) Vm
s = wc) Tstd
= ( 0.00% ) (W38T )
I-9.050% . :
= ©,\3.0 SCF

B. collected.wate;‘(Impingers + Silica Gel)

e o V'ic_

*1.3 ml _., .
C. Water Fraction Gas Stream, Buo =
B
'o b
) (vcstd + 0.0&?h-Vic) + vhstd
= (%% )  + 0.0478 (1)
CRETW + 0.08THF (4,3 ) + (WO
= 0.0%)

D. Dry Gas Fraction, Bd H

Ba =1 - By ,
= 04%9 o e

\J 3. _MCLECULAR WEIGHT CALCULATION:

Mo o=m  (BC0 ) (M, ) + (20)) My )+ (%co) (¥
+ (B N;) (M)



’M‘(i . . SR % ;;HJ,J
- CALCULATION WORK SKEET - 2 ’i‘f‘%
3. MOLECULAR WEIGHT CALCULATIONS-'(cont"d) , o
“mo [(80) () sy (32) +(a) (287 <
+ (v3) (2.8-1.:[ - h“
=(%n ) + (ueo ) + (o) + Riooy)
Mg = .(Hd.). (Bq) + 18 Bwo.
C = (ey) (0s4a)  + 18 (o3 )
= 30.0%8 '
&. VELOCITY CALCULATIONS:
Vo = 85.58 (Cp test) (VBT,pg ) [ T8 ava
Vs = (85.38) (811) (.100) \/3 "31 "
(%o0. o
C W oe_ese ™) (o8
5. VOLUMETRIC FLOW IN STACK (STP), @, : * -
Q = 3600 (Vg) (A) (By) [Tseq Ps avg
Ts avg Pgtd
. Q8 = 3600 (eSW) (Mo ) (W) (530 __) ( 3oy )
B 29.92
Qs = ©l0457  scrEpe i

6. POLLUTANT MASS RATE, pmr

a, Area Ratio Method, pary

pary = 60 (pm) (A) =60 foomal) (MO )

® (an) (w ) B0y
= 408 #/nr 7 Zmp,weees =590 £/hr
b. Concentration Method, por. LI < :
. pare = (Pm) (&1 = (000M) (wus)
- LA (W, 3¢ )
=_3%] #/or

* Ineimszess =558 /e



APPELDTIY ©
FIELD DATS. ANT CTRILCTLATIONT

T o R =TT =
BAGHOUSL A, SECTICN & = FUN 3




CALCULATION WORK SHEST - 3 v

r N

¢. Average pmr = pmry + pmre
2

- (%08 ) &+ (387 ) = 188 gmr
2
MRk = SA% &/hv

T. ISOKINETIC RATIO, In,

I, = par, = (M.0% )
pmrz_ ER-))

= _los%

(:) 8. ISOKINETIC VARJATION CHECK, I%:

£ = 100 (v“'std) (Tg) (Pstd) *

60 (8) (A7) (Ba) (V) (7gpq) (Pg)
= 100 ( ) ) | )

60 (- ) ) ( ) | ) (

L = %

9. PARTICULATE LOADING, © s:

]

c'
8 (0.01542) (Total Particulate Catch, mg)
V,

Mgtd
o
= (0.01582) (_ 12%.0 )
G 431,865
RonTiae = _D.0o4% gr/SCFDG

+AMeINGERS -~ (0.0 f__"m“})__ | - V.Oo6%

) (

ev/ecener
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LOCATION - W Te e
RUN NO.

'MOISTURE CONTENT

Impinger
l%o\.. 1 Grosgy €73 &
Tare - _go 3.5 .
Net /0.0
Impinger .
No. 2 ) Gross _¢7/.3 .
: Tare: -5 . -
Net ~ese. 2
Impinger :
No. 3 Gross 93¢.3
Tare g5/ ¢
Net - & 7
Impinger
No. &4 gross E87.0
are " 2237
Net —LEIE

. No. 1 NRet /0.0

No. 2 Net 15/

No. 3' Net 47

No. & Net 237

L 3
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CALCULATION WORK OSHZIET

1. VOLUMZI CF GRS ZAMPLE (DRY, STP) std:

v _
mstd eV

mc

= Vm:l .

= LWBG SCFDG

2. WATER CALCULATICN:

A. Water Vapor Through Meter (SCF):

V. B

wC

std =) V,
' we mstd

(L9003 ) (QMse)
I-6.60% -

= 0.1%%0 SCF
B. Collected Water (impingers + Silica Gel)

v
1
C . ¢ 53,5

C. Water Fraction Gas Stream, B‘,o. =
B

WO

ml ’-,."'

= (Vv |
csgq + 0.08TH vy )

v .
(Ve g + 0.0078 Vi) + Vst

(01%® ) + 0.04784 (WS )
XY + 0.087% gy ) + L 86)

= 0.OWL
D. Dry Gas PFraction, Bd :

Bg =1 =~ By |
= 0ASH ' e *
-~ 3. MCLECULAR WEIGHT CALCULATION:
“ _ 1
. Hd TOTeRy (% C02 ) (MCOQ ) + (% 02) (MO 2)
+ (B N,) (My,)

+ (gco) (¥

-



CALCULATION WORK SHEET - 2

Pmo)

={sL ) +
= 3033

(84)

3. MOLECUTAR WEIGHT CALCULATIONS: (cont 'd)

+ Sy (32)
+ (4.8 )
(oo ) + (0-)

Mg = (ud’.) (Bd‘) + 18 B'o
= (a13) (04%y)

=  30,.0

k. VELOCITY CALCULATIONS:
B S SRS s e s ekl

Va = 85.88 (Cp test) (| Pavg ) |,

Vs = (85.48) (m)

+

(45 ) \/

5. VOLUMETRIC FL.OW Dl STACK (sSTP), Q ¢

(18.7.]

+(oc ) (28)

+ Go0a)
18 (o.M
Ts wy
PgMy v
800
(0.0)
-

-

Qg = 3600 (Vy) (A) (By) (

Tstd Ps avg
Ts avg Pgta

.Q = 3600 (o)

(RO

)

(L)

6. POLLUTANT MASS RATE, par

a8, Area Ratlo Method,

(23X __y ( Noou )
Boo 9.9

par,
pary = 60 (pm) (A) =60 (0OOW) (4O
© (An) (0 ) (oo
- %09 #/hr FOMPINGERS = WA\ # ke
b, COncentrati_on Method, pmr, ®
pare = (p®) (Qsd = (oow1nq)  (BRLAbh)
“v‘;:;" (e2.u80 )
= E\Q“* #/or  WMPINGERS = e 88 A ﬁ-/kr




CALCULATION WORK SHEET - 3 !

c. Average pmr = pmra + pmrc
2

= (Mo% ) + (3% ) = %@ g
e

- | Fowmeelogng = W8

7. ISOKINETIC RATIO, I,

I. = par, = (%09 )
i Tt

= L03%

e‘ 8. ISOKINETIC VARIATION CHECK, I%:
% = 200 (™sta) (T5) (Paea)

60 (8) (A;) (Bg) (Va) (Tgra) (Pg)
- 100 ( ) ) )

60 )y ) () ( ) )

o - %

9. PARTICULATE LOADING, © s:

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

 msta
BontT WALE = (0.01582) (_ \1G.G )
C.v CY RS

A aies SR = (oomn) (wia ) 0,031
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Impinger
No. 1

Impinger
No. 2

Impinger
No. 3

Impinger
No. &4

LOCAT™
RUN NO.

MOISTURE CONTENT

Tare 7?;2;?2"
L.z

—h o O
- a l rl é_ )

Gross “4¢( &

Tare _/so o
—

c3%5.7

287

No. 1l
No. 2

No,

No.

Net
Net
Net
Net

Total

F
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WATER CALCULATICN:

A.

D.

Water Vzpor Thrcugh Meter (SCF):

\'2 Buc

Conn /
std B ) Vr
wC ms:-'c:d.

- (__go0> ) (562h)
I-' 0-4703-.\__ ’

= 2 =44 SCF

Collected Water (Impingers + Silica Gel)

v
te

54% wm .-

water Fraction Gas Stream, B, =

wo.

B.
wo
- V. :
( Cotd *+ 0.0474 vlc.)

(vcstd, + 0.087T4 Vi) + Vst

= (0. /69/) + 0.0414 (& (s g)

\O./eqn + O.0RTR T4 g
= 204
Dry Gas Fraction, By :
B =1 - By

= Adocs ° »

MCLZCULAR WEIGHT CALCULATION:

Ma

=1om  (BC0, ) (Mg )+ (30,) (%)

+ (B N;) (My,)

(g A/

( % CO)

/
M
-



- oEE it C‘“w"'-“”:”r WORE .,ms-" - IR
3 MOLECULAR WEIGHT CALCULATIONSi(c-ont'ds)ﬂ N
[(/30) CTSN rr,zs) (32) +( o) (28
+ (74s) (J&'Jﬂ | .
| | , 00T
=(g72)Y + f4w ) + () @)
= O TR
Mg = (M4) (By) + 18 Byo
= (W73 (0,.946) + 18  (gufk) .
~ _20./56
%. VELOCITY CALCULATIONS:
Vs = 85.48 (Cptest) (VA Pavg )
Pa"s
Va = (85.38) 615‘7 wﬂ% \/ g0z
o ] 20.0 /)(30 /e')
8
5. VOLUMETRIC FLOW IN STACK (STP), Qq ¢
Q = 3600 (V5)" (A) (Bq) [Tsrq Ps avg
Ts avg Patd
) oo |
(S = %00 (35T (o) (B (59 ( Boo))
_ 305 29.92
Qs = 7797 7%/ SCFADG '
6. POLLUTANT MASS RATE, pmr
a. Ares Ratio Method, . pmr,
mr, = 60 (pm) (A) =60 i (U )
® (An) (r&e ) ooy
- 477 #/hr IS g2
b. Concentration Method, par, | ¢ = ;
Pare = (pm) (Qs) = mvo”"”) (77€¢?/
N Va sca (56.2/)

= __ LS/ _ #hr

MRS S RO # Y,



~ 7 CAZCULATION WCRK SHEET — 3

. , 2 ’ .

~ (%77) + (45/) = L5 phe
2

- IHWECRS = Sl %_

T. ISCKINETIC RATIO, I,

G 8. ISOKINETIC VARTATION CHECK, I%:

I£ = 100 (v“’st@) (Tg) (Pstd)' .

60 (Q) (A,) (Bg) (Vs) (Tgeq) (Pg)
- 100 ( ) ( ) ( )

‘ 60 (* ) ( ) | ) | ) ( ) (
- - ’

9. PARTICULATE LOADING, © s:

c'
8 = (0.01542) (Total Particulate Catch, mg)

, Vmatq
¢
_ = (0.01542) ( (¥ S.4 )
’\’/— _ _ SELR//
Fard. « QO4/ gr/SCFDG /7

THE = 0,.0/5¢2- & 1743 o o mrror e s





