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TEST CONDUCTED AT

PLANT NO. 3

May 24, 25, and 26, 1977

REPORT ON THE PARTICULATE EMISSIONS

FROM A LIME KILN BAGHOUSE



IS

. AT VG

The attached report presents the results of three stack
test runs on the third stack of the No. 5 Baghouse at the
Plant Number 3. The tests were conducted to evaluate
Baghouse performance after the installation of a completely
new set of bags.

The results of these tests are compared below with the
results of all previous tests on the DPlant No. 3 baghouse.

TEST DATE EMISSION RATES ALLOWABLE EMISSION RATES

PROFOSED CURRENT
#/hr gr'/SCIj"D' #/ton feed 0.3#/ton feed STANDARD
June 1974 17.52 0.0148 0.459 11.46 43,38
(Federal EPA) : *&L‘\ul‘ <
April 1976 51.86 0.0507" 1.173 13.26 by 87
(MHL) 739 Yame '
: Ll'# b lw‘f Lot ve .
May 1977 17.71 0.0302‘¢’ 0.413 12.86 Lk 37
(MEL) z//
May 1977 24,88 0.0432 0.515 14.63 by uk

(MEL) '
(#3 Stack only/:\*.\"\' o ,ﬂnﬂd Jo £.09

Total Emission

Rate Based on VRPN -S04 MW 2 LTl ke,
the avg. of 3 :
runs I 6

stacks)

L1l of the above tests were conducted using USEPA Method
€ stack testing procedures. It is generally accepted that
resulss obtained using Method 5 are accurate to within * 1C%.



Fage two

It can be concluded that the results outlined above provide
a reasonably accurate assessment of the #5 Baghouse emission
rates.

Tt should also be noted that during the last two sets
of tests conducted (May 1977) there was no visible opacity
from any stack while 1t was belng tested.
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I, INTRODUCTION

This report presents the results of é.p&rticulaxte
emission test conducted om the No. & ld:lm baghouse &t
Plant Number Three. _

Three runs of 2 hours and 12 minutes each were made
on the third No. 5 baghouse exit stack. Particulate
results for each run have beem divided into evaluations
of the probe and filter catch alone and the total catch
(The probe and filtei- plus impingera) . The total emission
rate f'or the baghouse has been calculated by amultiplying

@ the average emission rate for the three runs times 6

stacks.

The test were performed in accordancer with EPA: Method 5

Procedures,
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Plant #3 PARTICULATE
STACK TEST
o L |
e aae £m\ .W.h_\\ N\ﬂ
Run Number 1 2 3 AVERAGE X 6
Date 5-24-77 5-25-T7 5-26-77 AVG STACKS
>iume das Sampled, SCFD 54,655 49,233 50,339 52.742
Moisture, Volume 14.0 15.4 13.9 - 4.4
verage Stack Temp. OF 410.5 428.0 426.5 421.7
CFM D 11,564 10,074 11,327 10,988 65,930
CFM ‘ 21,853 19,807 21,893 21,184 127,106
Isokinétic , | 101.9 105.4 103.5 103.6
eed Raté T/hr (Limestohe only) h6.2 ' 53.52 46.58 48.78
oal Feed T/hr 6.0 6.06 6.00 6.05
stal PWR 52.27 59.58 52.62 54,82
articuiates - Probe & Filter
Catch
g 137.6 132.0 174.3 148.0 887.8
r/b3CF 0.0388 0.0l413 0.0495 0.0432
/hr 3.88 3.67 h.89 4,15 24.88
/ton feed 0.0839 0.0686 0.1050 0.0858 0.515
o b o2 6 oz
Ton -0} 0.3 2 L
artieculates - Total catch
g 144, 2 145.5 203.4 , 164.4 986.2
r/DSCF 0.0407 0.0056 0.0577 0.0480
/ht 4,08 4,05 5.70 h.61 27.66
/ton fead 0.0883 0.0757 0.122h 0.0955 0.5728
Implifiger Catch 4.90 9.38 14.21 9.50



P/ CESS WEIGET RATE CALCULATION

DATE: Y- ot /
TEST PERICD: 4220427~ & -Z7 F¥Y

STONE FEED

’ TI

POIDCHETEF. READING

STaRT __J0:00 A LAk i
FINISE 500 A7 ' S&4 870929
TOTAL PCIDCHETIE UNTITS 2R3GEH

TOTAL TONE

(¢ 20#/POIC. CIIT) @ 323 .Gl
TONS/HOUR 45,22

COLL FETD

TIVZ POIDONITER RIALTIR

START __ 0.00 A7) RINEED
FINISE _  B:00 & A9LR F0
TOTAL POIDONETEZ UNICS ¢R3/

TOTAL TCKS
(€ 20#/PCIC. UNIT | 42.3/

TONS/BEOUR ' & O

TCTAL PUR = SR.2x7




PFCCESS WEIGET RATEZ CALCULATICN

DATE: SrRS77  Bul
TEST PERICD: 70 Lur— /2. y;x 74T

STCI'E FEED

‘ TINE POIZCHITES PEADRING
START __ /000 4mr | EEEHS7S
FINISE __ /oo o ) Se 79632
TOTAL POIDOMETZR UNITS LEOST
TOTAL TQNS
(¢ 20£/POID. UNIT) 80.57
TONS/ECUR S3.57

CoAL FTTN

TINZ POITCIETIR EELTINA

- - - e a

START 00 ow 2SS0
FINISE /.60 Py Boe7 17

TOTAL PCIDOMITIFE UNITS L 2T

TOTAL TONS
(@ 20#/FCIC. UNIT) /8./7

TONS/HCUR ' D6

TOTAL PWR = . &9, gg"




PPOCERSS WEIGET RATE CALCULATICHN

TEST PERICD: z.'ﬂ AP ~ /LT P

STCLE FEED
: TIME ' POIZCITTER PEAZING

STAFT _ /0.0 A7 o7 T7A2T
FINISE _ /00 £m : £C 9/ 202~
TOTAL POIDOMETER UNITS /B9 7D .

TOTAL TONS
(€ 20#/PCIC. UNIT /39,73

@ TONS/HEAUR | ﬁsi

TIMT POITINITIE RELITNA

START /P00 A R /PuuT7
FINISH __[igo PP 22 /2z0

TOTAL PCIDOMETER UNITS 1/_3 r>

TOTAL TONS
(@ 20#/PCID. UNIT) ,2./3

TONS/ECUR ' £O 4

TCTAL PWR = : 52! (Q-E-s

O

DATE: &e2e-77 Bew 3
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DISTANCE FROR-

VAL, INCEES

87.0%

2 Traverses
LE Sarpling Points
3 Mimutes Per

Sampling Point

\
2 g8s.14 1t 28.45
2 5,16 ic 23.6%
L L.02 1€ 2C.2k
= TE.TE a7 7.0
£ TE€.LL 1g ik ze
7 13.77 1¢. 1.6z
g 7C.0& 20 ¢ 22
) €7.7¢ 21 €.97
10 6L .02 22 L &=
1 £S.55 23 z.87
1z 52.0F oL 5
REVISIONS
OESTREY ALL PREVIOUS PRINTS
1
2
|
p) orawn vl /. sCALE pareE =4 E =T 7
. emMESRED WY AFFROVED 1




TEST FROCEXHRE

-

r~~ desiccant dried giess fiber filter (MSA 1106 BY), preweighed silica gel ani dist*Ilez

e

wster are used to prepa.re the particulate sampling tralm for the stack sampling. ']I_-Je»
equirment is taken to the test .si-te,‘ $et up, and checked out for an acceptable leakage
rate. The test 1s now ready to be performed. The stack ges velocity heac meastmementsh
are made with 2 reverse-type or Type "S" pitot tube ané am inclined-verticzl mencmeter.
Stack gzs temperatures are sensed by a Type "K" thermocouple and indicated on a readout
at the control unit. ‘n'avgrse points are based on the division of stack cross sectionsi

aresz intoc equal area zones.

The metering rate to establish isokinetic sampling of stack gas is determined by
measuring ga2s conditions in the stack at the samrling point and ges conditions at the
mever witile sampling, Other necessary data to determine isoldinetic metering rate is

detertrined by mreliminary test.

e prebe with the pitet and the:mcouﬁle attaciments, 1s inserted into the stack and

contiruous gas samples are withdrawn isolzdnetically zt specific traverse points for
stecilic Irservels cf time. The probe and filter nclder are electmiczlly heaseC to
Crevent condensaticn. The ges then passes through a2 series of four impingers contziring

distilled water ang siiice gel set in an ice bath to condense wzter veper., The g=2s,

ther., pzsses Through the pumr, totalizing gas meter, orifice meter and fimzliy tc the

atmpsthere. Needie valves are useC to centrel the flow rates in the sampling <rain.

At the encd of the mr., the probe 1s helé in 2 vertics: position, nozzle up, and szoped
o the noczle to czuse ary dust sticking to the inside ¢f the neocole to entsr tne

Flter,
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e basic equipment is marufactured by SCIENTIFIC GLASS & IRSTRUMENTE, INC., The Model
e =5000 Moduwlar StacC-Lztor consists of” the following equipment:

(1) 0.50" I.D. Button hook-type sampling probe tip, 316 SS

(2) 10 Ft. effeective lengtlr pitobe with hezted 316 SS inner liner with
(a) 2" I.D., 5/8" O.D. imner liner, heated
(b) 3/8" Q.. 316 SS pitot tube
(c) Type "K" thermocouple in I/U™ O.D. jacket
(3) Four impingers in ice bath
(2) Absorber with 100 ml distilled water with 1/2"
I.T. absorbent tube.
(t) Greenburgh-Srith inringer with 1C0 ml distilled water

(c) Absorber with 1/2" I.L. absorber tube, dry
(d) Abscrber with 200 gms dry silice gel

(4) 5C LF umbilical cord to control case
. (5) Vacuur gauge
(€} nescie comtrel vasves
(7) Triomes diaphregt tams, U SCFY at O He, 23" Ho. mex.

—
- b -

() Trv p2s meter rmzted 2t (.1 ft. “/rev.

~

-~
w0

Celivrzted orilice plate

e
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EQUIPMENT TRAIN CHECKOUT

Prior to performing & run, the test equipment 1s thoroughly checked ocut:

()
(v)
(c)
()

(e)

TefIon tape on 2ll metal-~-to-metal Joints.

StIfcone grease on all glass or metal ball joints.

PIug vacuum line at the umbilical cord after impingers, turn on
pump, open coarse valve and adjust vacuum to max. vacuum wlth
fine valve, (Gas meter should reglster no flow.,

Assemble entire train including probe, plug probe tip and adjust
valves to 15" Hg. Leakage, if any, should not exceed 0.02 CrM
at 15" Hg. or correction must be made.

Check operation of all sensors, meters, and equipment orientatio:



APPENDIX A

Gravimetric Analysis




LUANT &%

- “

WEIGHT of PARTICULATE COLLECTED
grams:
FINAL WEIGHT | TARE WEIGHT WEIGHT GAIN
e | 2mea | o T o
Q ACETONT WASRINGS' 232 gg& /28 ST 2. /362
IMPINGER CATCH Zﬁ-?iﬁ&i | L42.5/37 2.02¢/

TOTAL PARTICULATE COLLFCTED - ?0;45

Y



PLANT #3

S-2S-77

2. .

[

WEICHT of PARTICULATE COLLECTED

grans
FINAL WEIGHT " TARE WEIGHT WEIGHT GAIN
FILTER CATCH 0. 7564 Ozz22g 0.0 ¢

ACETONT ¥ASHINGS /¥2. 9579 242, 2975 Q'.o &
THPTXGER CATCR LILH2E | L38/293 | 2.2/3S _
| TOTAL PARTTCULATE COLLECTED . /48S -

O



FUANT # 3

DATE: 5-2 Q- 12
RUN: / -
' WEIGHT of PARTICULATE COLLECTED
grams
FINAL WEIGHT TARE WEIGHT WEIGHT GAIN

IMPINGET CATCH

ACETONT WASHINGS

W d

L26.727%6

LIS 6UT
£36.2680

' rrm@ CATCH 0. 226 % 2. 73/4% —M

TOTAL PARTTCULATE COLLECTED
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STACK GAS COMIOSITION

Stack: CALINT #S
Date: -2 ~ 77 Time: 0 o A7

ey

Method of Collection:

( ) Grab Sample ( ) Integrated Other
( ) Bomb () Bag ) Bottle Number
Analytical Method:
for
for
fo:_
No. Readin % Rgading 3% Reading % Readin
1 .
2
3
- : 4
@ Avg, /L el P71 /8.5 71 c.o.

(Foeenie. OF EB.“ﬂrﬂhmMﬁ%)

Test ! 5
No. |Reading Peading Reading! ! reading:
1 |
2 !
3 |
4 i |
IX- T | | i




I.

2.

O | 3.

VOLUME OF GAS SAMPLE (DRY, STP)

Pus b
S-RG=-T7T
CALCULATION WORK SHEET

v,
W tds

Vo

WATER CALCULATION:

std .-th

-V .
me, .
- S4(.55 SCFG -

A.\

water Vapor Through Meter {SCF):.

V'
Cstd ==(I—B-J Vi

std

=( 2.003 ) (G465
'626!23.

= 264 SCF ‘ ,
Collected Water (Impingers + Silica Gel)
v .

1, .
/E23.5  ml

Wwater Fraction Gas Stream, B, , =
B

wo

= (v
Copg + 0.0”7“-V1c)

(v
Cgpg + 0.04T4 V1) + Vmstd

= (o./76%) + o.ou'ri; 3 S
Corsé) + 0.08T% II%EJ v (SHeEE
= _2, /395
Dry Gas PFraction, Bd :
Bg =1 - By
= L PBceS

MOLECULAR WEIGHT CALCULATION:

Mg

1
e (B0 ) (Mg )+ (%0, (M)

+ (% NE) (MNE) ¢

+ (%¢c0) (W

*

ce’



T W VA WIS WL DSOS L -

3. MOLECULAR WEIGHT CALCULATIONS:(cont' &)

- " [(/5-6) (84) + (oS} (32) +(c ) (28
| + mr)  (=2)] -
= (722) + (%36) + (g) + o)
-__2.07 -
Mz = (Ma) (By) + 18 By,
= (3007) - (0.8605) + 18  (u3en
k. VELOCITY CAICULATIONS: :
. V& - 85.“& (C‘p t&st) (VA pav; ) ‘ T&
_\ PaMy
Ve = (85.88) @ ‘pus) \/___%70.8 '
(3623928
Vs -.&.&&L ; fps ’

& | :

5. VOLUMETRIC FLOW IN STACK ( STP), Q ¢
Qg = 3600 (Vs) () (Bg) (rm ) (raa .vg)
- Ts ove

Ts av Patd
Qe = 3600 (8423) @223T) (geS) (530 ( 3022 )
_ 29.92

3720.5
Qs = 622 gl7 SCFEDG

6. POLLUTANT MASS RATE, pmr

-

&. Area Ratio Method,. pur,

7
par; = 60 (pm) (A) =60 b:owg? (£2.237) Toracs Gm)an.—
€& (An) ( 744) (o013 ) O. 0002/ 8

= 2,921 #/hr
b. Ccacentration Method, par,

»
i, = (pm) (@) = (o®©% 3!
{’ | . v, (E#ess

o PMF&': ‘4.“5

B gtd

Fm.}. = 4.036
= _ 2. 84¢ #/hr

L



O

CALCULATION WORK SHEET - 3

. AvVerage pmr = pury + pmre .
z.

= (892/) + (5.845) = Z.8JY #/r
2 .

orwe Carenze (4. 08 o ( &) o '
Torwe Caten ! 2:— 4.036) , %

ISOKINETIC RATIO, I,

I, = pmry, = (Z292/)
AT, 5.84C

= Z 2/7.s '

ISOKINETIC VARIATION CHECK, IZ4:

I = 100 ('Msta) (Ts)  (Psta)

60 (e) (Ap) (Bg) (Vs) (Terq) (Pg)
= 100 (s4¢8 ( sms) (29.93)
60 (" r44) .00l36) (4.83605) (g2.623) (536) @ox

- _s0L9 s

PARTICULATE LOADING, © s:

°'.-,-. = (0.01542) (Total Particulate Catch, mg) .

mgeq
= (0.01542) ( /27L )
54, 652
= . 02 8% gr/SCFDG

- - —l oA ™
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MOISTURE CONTENT

Impinger .
No. 1 Gross ).
Tare VI =
Net 7r-) =
Impinger
No, 2. Gross %
| Taos _653_2_
Net fg E
Impinger )
No. 3 Gross' g4g &
Tare 443 &
Net 2.
Implnger
No. & Gross
Tare
Net. /R. D

No. 1 Net (9 |

No. 2 Net ' 07/
Ne, 3 Net <. 0

No. 4 Net 4{, 9
| Total /3. S
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TunZ
S~-2S~-T7
CALCULATTON WORK SHES

1. VOLUME OF GAS SAMFLE (DRY, STP) Vimg e g,

14) .
std = Vmc

= V.

b

2. WATER CALCULATICN:

A, Water Vapor Through Meter'(SCF):

v )
¢ r _We
gtd = I-E——J Vv,
*i=Bye mstd

( %@-3‘: ) (#2233)
-0.007%

= ___ O 743 SCF .

B. Collected Water (Impingers + Silica Gel)

o v

1

c
/866 ™
C. Wa+er Fracticn Gas 3ireer, Bwo =
B
wo
= (vbstd.+ C.CU7L vy )

-C

(v . .
cstd.+'°‘ou7L vlc)_ ' vmstd

(2./48 )+ 0.0&74 V866 ) .
0. s48) + 0.Cq =+ (/86.6) + (¢2sy

= 0./S 4%
D. Dry Gas Fraction, By :
Bg =1 = By
- oy
N 3. MOLECULAR WEIGHT CALCULATICN:
U : : L (e : e ne
Mg = (% cc, ) (r.COE) S 2) (r-.o Y + (% 2C)
-y [ ]
£ (B 1) ()

~
-

iy



CALCUTATION WORK SHEET =~ 2

~ 3. MOLECUTAR WEIGHT CALCULATIONS:(cont'd)

Y
-

"o |E6) (84) +ms) (32) +( &) (28)
+ (z9) (=z8) y
-(730) - (336) + (0. + (24)
- zo>
Ms = (Md) (Byq) + 18 By,
- (zro7) ©-8455) + 18 @544
-  zoos

B, VELOCITY CALCULATIONS:
= 85.48 (cp tes‘c) (VE pavg )

Ps"s .
Vs = (85.48) @8w) il X+
| | ( ) \/@z: 12)(29.05)
5. VOLUMETRIC FLOW IN STACK (STP), Q, :

%*3500 (Vg) (A) (Bq) [Tseq Ps avg
Ts avg Pgta

Qg = 3600 (Z8/6) @2-2%37)  gryee) (530

Qs = éczﬁ 243 SCFHDG

€. POLLUTANT MASS RATE, pmr

(_33_5_)

&. Area Ratio Method, pmry

pmr, = 60 (pm) (A) =60 j_or.woz)q, (42->37% TorAL Cﬁrcrff
& (An) (144) ©oi36) = Q00032
= 2.77¢6 #/nr ;
b. Concentration Method, pmr, al e pmras 4 154
o~ pare = (pm) (Qsl = 10-000?‘) 4(50#34{&
"/ ‘\7;:;;— (49.233) Precs 3.940




CALCULATION WORK SHEET - 3

()

¢. Average pmr = pmr <+ pmre
2 ' .~
' 2
Torac Gren s 4i(SE + S04 |
7. ISOKINETIC RATIO, Ir:

I, = mr, = (27¢¢)
BT, 3. S75-

= _!,Q_Sq— _ '

0 8. ISOKINETIC VARIATION CHECK, I%:

1% - 100 (v“'std) (T‘s-) (Pgtd)

60 (8) (An) (Ba) (V) (Tqpq) (Pg

= 100 (42233 ( 588 ) (2992)
60 (‘rueqt ) Govrde) (0.8456) (7.816) (630) (s

L0854/ %

9. PARTICULATE LCADING, ° s:

1
¢ s

(0.01542) (Total Particulate Catch, mg) .

=
Mstd

~(0.01542) ( [2R.0 )
| 47.235

= _0.04/3 gr/sCFDC

O

 gpi—y /:-TT‘A/ = r>. O "7‘56 M/SCFDG'
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PLANT _ _ AQ:

DATE _ " &-3€-77

Impinger
No. 1

Impinger
Ne. 2

Impinger
No. 3

Impinger
No. 4

LOCATION
RUN NO.

MOISTURE CONTENT

Gross _ pey. &
Tare Ao B
Net /86, &
Greosas

Tare

Net W)
Cross /-

Net &
Gross 6‘72-4
Tare s,
Net

e

Net (54 & |
Net — .0
Net 2./
Net /% 2
Total /86.6




Ac..a_ 2V _M —

; - J‘—_- i L WF Way "By T-n .

. an 2o e ge L RAS | Ko Fe :;o..ﬁ
ﬂﬁﬁﬂlwmxw rﬁlﬂl Mrd.ﬂ“uwl T Ww 5 L £C u
g |98 S S 2 i L I 1 T 17 A
S I A .58 A N I 2 LA A LA
KA | Ig |59¢ |9t | 1 119 FA-AN I 37 6
L AN gy |%e | 9¢ |_ L |9 134 o 37 n

1L d %9 ar | 7T C 9 e fo° 147 m
¥ do- | 89 [P | T | & 7 e o Y o
gep[ror. | 39 |LIC ST T 119 (A i KA =Y 5
ey jews | 49 | |5 | L | 5C 5 SN # "
3Eh |50 . 39 1#%7 | B E | I Ly 5 =07 | 3 0

| E o T M O M -4 0 A e o A
ZHhh Ie0°__ | 89 Plee | & [ LY e’ o” 77 O
CHF G A R 7T |%7 72 A A 7] o1

. %u&ﬁld‘anﬁiﬂ T 189 _ e o~ > g

(R Ao A S A L5 T A B A A R 3 o

- FERHIRT L9 {1 <P 1L 1% (4 -4 =M pi T

| c_m_*w *o? e eY |72 |37 (54 707 S5 :

. #1ep° | 18c w At - = i YA e’ 107 S g

4 L el 7T | 72| %9 NJN; 70" 3 .

i T M wZ| ¢ | /& | X |&«& o SR e

: FeEAF RO | o e | /L |89 4 70~ Mﬁd@l C T

. [7E5 0 S| e | EL | 9L AT LM 34 L 3

: _ — - ] = ’ 57 _
2 3 cm.z_t_ . , $8hvH hivino_| L3Nl Avniov aignoiIv L 8= ‘
L) SsH G s dndi | 4 o't Wi “ons | ‘o o | w0 1N10d
Eau.%a_ wod | jund i .aw Add #3100 1ge3 dv wA ] 0
HY .
1 -
— HN11138 ¥IiviIH 340Ud "ON X0t H3ILIW
? .:.uzm: jéoud ‘ON X08 31dWvS
NI, "1 diL 380ud AT YOLVH3dO

4 3 | NILL3S xOB U3LVAH T hh.. &l««T = a1va

| ~ ﬂ. uza._.w_ﬁ—z d3nnssY LT V\\Q..hv NOILVYI0

- _ . U\{ Qw\ b "N1 "SS3Hd UV NS /Y4 /14 —=—"ON NNH
,, wb T dNIL LNNERY | | g INvYd
¥ TN o ..
L | vivd a3t FAvnollvd ¢
€y O - Y




L fn T, NS X8 ULV

% JUALSION aFWNSSY

bi4 “Ni "sSIUd B
J, dWIL INIBWY

o TZIL-5C-5 31v0
. . K-S A
. Qm\% —7C "ON NNH
- T < .%hZ(Jm

NOI1VI01

LI

VAVG G314 3jx noluvd e

’

r .-:‘ ! | I
G I Ty
L b T’ 10’ (/A AU ve
HL 158 [ v |99 '3V t
gL | b7 o 5eH e 7
eL (L C ‘M SHY 73] 'z
= T & o 4 ol
ﬁr m‘-‘ ‘c- h qgul‘ﬁﬂ- 61
w | VL 15 o' G15° 10/ By
el i W~ CEb v/ "
gL | %V T K% 530-Q0 o)
7 =~ K5 AN {0 (LA st
<L | 37 HET | €9 b v
— el ¥ : €O | I8 c
oL %2 M <7 Jb9 ok n
el | b e 10 - ah'he X
_ <t HQ m. dﬁc 3 ot
L (A LN o Oh2'lb 6
T 77 3o | t0 _ |99Ss0b 0
97| S TRTYY z
TL Lo P’ —T0?  {O97 9D _ 3
s LA *5° $o° | OcL A 5
1 B >’ 7 T5h™ 08 v |
L 1 & H57 | to”___|oLT'hd c
Tt =48 o 1132 ;
oC =l [ 4 14 SO0 °% , v
s louw | t3no | 49 | tvnaov | oduinoad) . oI (o%l//
mi:m Omwwf 4o 3. u-ﬂ:“w , . o'H M (4 UILIW 3w
a3vig: ] wovis cuﬂ.“w..—!. .ﬂ.%n- wnnavA _— u.u Ao O'H N , -o:m VD AWG %3012 1NIOd
B; r| °od 93 avind 3 uuﬂh..o Ise3 dv » .o
e by o _
| HN1LL3S WiLlv3IH J808d "ON X08 BI1IW
N 7, — HiDN31 I80Hd o . 'ON X08 31dWVS
. L] K . ) . [P TY S T S
Y Nt -w1d diL 3804d TP v HO1VHI4O

F=12



1. VOLUME OF GAS SAMPLE (DRY, STP)

Biers 3

SeG~T77T
CALCULATION WORK SHEET

v
Wetd:

v
m&‘td‘. -V
me:

= Ve

1 » -
= S% 337 SCFDG -

2. WATER CALCULATION: -

A'.

water Vapor Through Meter (SCF):.

\' B '
[ _ [+
std = (g—) W
we ms.td;

= F.aoz’ ) (54.327)
~0.003
= _2./673 SCF ,
Collected Water (Impingers + Silica cel)
vlc.‘ 3 ‘ .
/2.9 _ =nl
Water Fraction Gas Stream, B,, =

B

), [*]
= (Vv )
Copgq * 0.047h Vlc-

(v -
Cgtd + 0.04TY Vlc) + vmstd..

= (0./63) + 0.0474 (/82.2°)
0.ré2) + 0.0%%F (/8/.9) + (54339

- /392
Dry Gas Fraction, By :
Bg =1 - By

= _[AfroZ.

3. * MOLECULAR WEIGHT CALCULATION:

Mg

=g (00 ) (Mg )+ (80 (M) + (#00) (¥,

+ (BN,) (My,) ’




o

&

- a8 WA U WTELL. ™ O

3. MOLECUTAR WEIGHT CALCULATIONS:(cont:'d)

" oo |66 () + (w5 (32) +(o) (28)
+ (7z2.9) (zsﬂ

(730 ) + (%3%3) + (o) + (2047)

- 21.07 .

= (Md) (Bg) + 18 By,

- (307) v.geof) + 18 @.rHH

. s .o o

4, VELOCITY CALCULATIONS:

s = 85.48 (Cp test) (VA pavg )

Ve = (85.48) (@3R) ‘G/24) \/z__iléé___
32.08)( 2.9.

Vs = 639 fps

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

Ts av Patq

Qg = 3600 (Vg) (A) (By) (%td) (Ps avg)
g

Q = 3600 (§.6%9) (42.237)  (o8602) (233_.. ( -2%—%5-)

Qs = 672 £33 SCFHDG

6. POLLUTANT MASS RATE, pmr

a,

Area Ratio Method, pmr,

per, = 60 (pm) (A) =60 ja_éw}?w _(p.227) Traclameuge =
€ (an) (r#4)  (ocor3s) 0,004 3
= Y497 #/hr
Concentration Method, pmr, . ?"FG:,_: 5'7?7.%'
pare = (pm) (Qsd = 50.5009%‘{ (679,632
o gea (54329 ) y
-_4 5303 #/hr Pk S5 60T




"

CALCULATION WORK SHEET -~ 3
¢. Average pmr =--pmra + pmre .
2
- (4.9%9) + (4803) = 488 #/hr

2

- = T ——————- .
T. ISOKINETIC RATIO, I, =

I, = par, = (_$9%7)

pmTg I (x4

e 8. ISOKINETIC VARIATION CHECK, I%:

I£ = 100 ('‘™std) (Ts) (Feta)

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

- 100 (g4339 ( g3cs) (2992)
60 (‘4 ) (oer3e) (48603 ) (86279) (S30 ) oo

= AE.S _F

!
9. PARTICULATE LOADING, ° s:

1
¢'s (0.01542) (Total Particulate Catch, mg) .
. V —

Mgtd
__ = (0.01542) ( /743 )
O | 54237
= 2.0495 gr/SCFDG

7 mvat (:u—.-u - lrse S .f;"—’—m W - Y ey - —_ cuf.:r\/'_
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PLANT ___PLANT AMD. B

“ATE ST

&

L -

Impinger
No. 1

Impinger
No. 2

Impinger
No. 3

Impinger
No . 4‘

O

No.

No.,.

No,
No.

FWoR oM

Net (K05
Net 237

Net 2.2

Net /57

‘Total __ /£/9
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