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Section 5.16
Reference #16

- BE"™  CVALUATOR - EVALUATION DATE ?//(V,%Z

METHOD S:
STATE: /Y

FACILITY: A -4 fvomyy X o

SECONDARY EMISSIONS TEST REPORT EVALUATION

TEST DATE: J/tr-24/5%

PROCESS (ES) TESTED: %&%@;&/ém el penattns

SAMPLING DURATION

must have at least 3 runs, each 2 1 hour

duration, with samoting 2 ‘{ minutes at each
iraverse point, and total samoling volume :)a dsct

PRODUCTION RATE 7

'S process or production rate during
testing representative of normal rates

CONTROL DEVICE(S) v

are aevices described, and their emsyes given
o

METHOD 1 J

are calcutations accurate, and is figure provicea

METHODS 2.3 Zh

are gata ang calculations 1ncluded for
3as velocity, cyclonic flow, and moiecular
#“e1ght determination, and is source of

barometric pressure noted
T
P X4

METHOD 4 J
are data and calculations included for -
moisture content determination, and is

moisture content realistic { < saturation )

FIELD DATA is field data on standard f

forms, and does raw data correspond with printoat—

BOILER TESTS 4

calculation of F, from Orsat accurate

SAMPLING TEMPERATURE 2

both probe and filter must be maintained at
248 ¢ 25°F or other temperature specified in NSPS

\
-

I3

BACK-HALF J
if any, what method was used to
catch and recover condensible matter

7 - T

2
EQUIPMENT were a borosilicate glass probe .
liner and a glass fiber filter used
nd ﬂ/ﬂc.
CALIBRATION were both pre- and
post-test catibrations performed for -
meter box —_
Kx e
pitot tube Q —_
A
N\) 2
temperature sensor -

0
nozzie (3 ¢) % _—

LEAK CHECKS both pre- and post-test _3_

~

BLANKS were filter and reagent blanks
analyzed, and were any problems addressed

SAMPLE PREP <
filter desiccation and tare weights documented
G &(/(‘

ISOKINETICS within 100£10% for all runs 2.



- AE"|  SYALUATOR e

EVALUATION DATE 7//%L

METHOD 5: SECONDARY EMISSIONS TEST REPORT EVALUATION

STATE: 4y 7

TEST DATE: 4//.2/55

PROCESS(ES)TESTED: A4 -7 3

FACILITY: APC tpnir (o
; J /

SAMPLING DURATION

musSt have at least 3 runs, each .:/1 hour
duration, with samoting > 2 ¥minutes at each
iraverse point, and total sampting volume :}(dscf

PRODUCTION RATE 7

IS process or proguction rate during
Testing representative of normat rates

CONTROL DEVICE(S) Lz

are aevices gescribed, ang their eLtLgl_anles given
”o

METHOD 1

are calculations accurate, ang s figure proviceag

METHODS 2.3 C

sre gata ana calculations inclugea for
gas vetocity, cyclonic flow, and molecutiar
weight determination, and is source of

barometric pressure noted
———r

1z

METHOD 4 J

are data and calculations incliuded for
moisture content determination, and is
moisture content resiistic { < saturation )

FIELD DATA is field data on standarg 3

forms, and does raw data correspond with printmr

e

-

BOILER TESTS -

calculation of F, from Orsat accurate

ﬁﬂfﬂ'/ﬁj'/wy@/a%tj/w//w
7

SAMPLING TEMPERATURE J

both prove and filter must be maintained at
248 ¢ 25°F or other temperature specified in NSPS

BACK-HALF
if any, what method was used to
catch anag recover condensible matter

w7

Z

EQUIPMENT were a borosilicate glLass probe i
liner anad a glass fiber fitter used

o»f”[”f'

CALIBRATION were both pre- and

post-test calibrations performed for I
meter box -
2
pitot tube C ——

12

[
L
temperatyre sensor & —_—

1.0

v =
nozzie (3 &) —_
LEAK CHECKS botn pre- and post-test i

|~

BLANKS were filter and reagent bianks
analyzed, and were any problems addressed

3
SAMPLE PREP 2
filter desiccation and tare weights documented

ISOKINETICS within 100£10% for ail runs

A



MEMORANDUM

TO: FMC Soda Ash Plant Compliance File

THROUGH: Chuck Collins, Air Quality Administrator
Bernie Dailey, Air Quality Supervisor

FROM: Lee Gribovicz, Division Air Quality Engineer‘/ﬁgé
SUBJECT: Review of Sesqui Plant Gas Calciner Tests
DATE: November 1, 1988

By letter of January 4, 1988 the Division requested that FMC provide updated
tests on RA-22 and RA-23 sources, which exhaust direct gas fired trona
calciner kilns in the sesqui portion of the plant. These sources had very
dated tests (6-10 years old) which showed emissions close to the allowable for
these stacks. Because recent test results for another similar calciner (RA-
24) had shown marginal results and because significant opacities had been
noted in recent inspections of these two sources, it was felt that a confirma-
tion of the current compliance status was appropriate. By letter of April 13,
1988 FMC scheduled this testing for the last part of May and the first part of
June. The tests were conducted as planned, but because of other conflicts,
the Division was unable to have an observer present during the test work.

The test reports for this test work were submitted separately, with the test
report for RA-22 submitted under June 6, 1988 cover and the RA-23 report under
June 15, 1988 cover. I have reviewed these test reports, and copies of my
review worksheets are attached to this memo. I have had the opportunity to
observe FMC's test crew numerous times and I am confident that proper
procedure was followed. I can find no problems with the protocol evidenced
in the test reports, therefore I must conclude that the reports are accurate
(I did catch and correct a number of arithmetical errors). Test production
rates were documented and reported, and I find that testing was conducted at
representative conditions. As shown in the table below, both stacks tested
well in compliance with their respective allowables. These tests should be
accepted as confirmation of current compliance of the two stacks.

RA-22 _RA-23
Date of Testing 5/24-26/88 6/1-2/88
Measured Emission Rate (pph) 20.32 29.89
Allowable Emission Rate (pph) 32.0 35.0
Tested Production Rate (TPH) ' 26.6 30.5

Desigp Production Rate (TPH) 35 50



STACK EMISSION REVIEW

vowe FE Ve [ TonF oomion Sortow F5

restive rxu 20 éé/ /2,;// TESTS CONDUCTED BY a// %ﬂwy\
DATE TESTED 25 /24/ —-,24/ f/]’ %’?j/g‘/

Fre
TEST OBSERVED BY Y /&WMQ

TEST EVALUATED BY %
7 s /

STACK DATA

Stack ht (ft)

Stack dia (ft) _M_M, M 9 5%

Process venting through stack /(]JA ??ﬁ ﬁ/ W/g ;;5
422&7leéé4vuvtj%iébﬂ«/

TRAVERSE POINTS !

0./§ =
Nozzle diameter: Test 1 ‘ Test 2 Test 3
Location of sampling ports j/?rf%& ({ A 7 / WW
s )

esO P

Number of traverse points per test: Test 2 Test 3

7R oy, Teal—
Do sampling points follow EPA guidelines? Yes , <X No
Comments :
EMISSIONS
Test 1 Test 2 Test 3
Process wt rate (ton/hr) Rb. 9 276 S "_’Z('{W

Allowable emission (1b/hr) 62,0 22 0 32,0 Mﬂﬁ'w

Measured emission (1b/hr) P24 > /f 6/ /7?«2 —_?20 gg‘ﬂ‘f
% Isokinetic /0 #? //}‘7 /067

WméVf%M /%

s
fﬁ(//f




2 W 7
i’ ?f?’

std = 29.92 in Hg ?%

rd
|

TStd 528°R

Test 1 Test 2 Test 3

P, .. = barometric pressure at site (in Hg) 2397 2406 2400
P_ = absolute stack gas pressure (in Hg) 2397 206 2400
T_ = absolute average stack gas temp. (°R) 555.0 77“’ 550,92
T = absolute average dry gas meter temp. (°R) 5% 3. 7 57{8/ 5{3 ‘/

V.. = total volume of water collected (ml) 334 133 > 4ol
v = volume of gas through dry gas meter (£¢3) 4 4%f0 ﬁ‘fﬁ 7/9%7
AH - average pressure drop across orifice (in H,0) 0.90( 0.'574 0,378
c, = pitot tube coefficient &X4 =
WEP) o = average velocity head of stack gas (in H,0) (),£3Y O%X 0. %G
A, = cross-sectional area of stack (ft2) )9 I873

M = tot’a‘l"ﬁt of partlcff%:w(g) 0?3?‘7 0 ﬂ{ﬂ-— 0’“ [)/
e = total sampling time (min.) Yokl

A = cross-sectional area of nozzle (ft2) /. 75/)/% =

ORSAT ANALYSIS
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CALCULATIONS
1 v = volume of water vapor in gas @ STP (ft3)
: w std
- 3 .
VW atd = 0.0474 fe~ /ml - Vv,

<
]

43R 1. 653

m ostd - volume of gas sample through dry gas meter @ STP (ft3)

= (1765 °R v P + H
m std ( Tn Hg)‘ m bar 13.6

[S]
<
[

<3
|

T
m

93723 9% T e

3. Bwo = proportion by volume of water vapor in gas stream (dimensionless)

vm std

Bwo = Vw std

Vo std T Y std

=01%.00 0

4. Molecular weight (1b/1b mole)

Md = 0.44 (% COZ) + .32 (% 02) + .28 (Z N, + % CO)

M, = 2L, 11779, QXX’ 1b/1b mole

2

M =M, (1-B )+ 188
s d wo wo
MS = 2 7(7’{7, 974)/7 . }79'¢ 1b/1b mole
5 Vs = stack gas velocity (ft/sec)
VS = 85.48 Cp (V¥ ap)ave Ts
P M
S s

v, =H7}} ,’ﬂ% ’ﬁX”]O ft/sec

6. QS = volumetric flow rate, dry basis, @ STP (ft3/min)

P
Q. =60 (1 -B_)V . A 538 5
s wo’ s s (—TS )(-——29 92)

QS"7/97[ }8)?‘ 2‘77}7& min

&,},41/17/ 7 igr M? j@




PARTICULATE
CALCULATIONS (CONTINUED)

7 ptt
@C% it

7. C_ = concentration (lb/ft3)

L= 2.205x 1070 M ;M«—W

v
= l%_std —5—
Yy 7//? //0)/0, SR 1b 3

8. E = emission rate 1b/hr

Q
il

(@]
|

=
I

CS . Qs + 60
2245 106l )19F 1y e

9. 7 Isokinetic

I=1.667T (0.00267 Vie v Vo [Poo. + AR ]>

<]
I

27z

&V P A
$ s

= 027 8 0l

008> 4977 2997



gigA SHEET ﬁA ,?\7-/4

o
Y. SN

528°R

rd
|

std

Tstd

Test 1 Test 2 Test 3

bar barometric pressure at site (in Hg) ﬂ??f 7'}{' 06 7'?/00
PS = absolute stack gas pressure (in Hg) ;7 ﬁ %66 ;#00
TS = absolute average stack gas temp. (°R) fg}g 7/75/"7[ ;7? ?

- - -
Tm = absolute average dry gas meter temp. (°R) ﬂ /’/ 7?7/6 5 67/
v, = total volume of water collected (ml) Areoe Mﬂ""mm

g
]

ic t
v = volume of gas through dry gas meter (ft3) 25-:476 ?2«657 20.5’0?
m
AH = average pressure drop across orifice (in HZO) 0. 7// 0. }7/ 0}/3
Cp = pitot tube coefficient 0/3"7) — >
('/-A—P)ave = average velocity head of stack gas (in H ,0) fﬁ? 0 507 0%?
AS = cross-sectional area of stack (ft ) g. [Q//
/A &d«&«/&?ﬁfn
Mn = total amount of particulate collected (g) W‘@'}
e = total sampling time (min.) 7;2‘ =
' %
An = cross—-sectional area of nozzle (ftz) /’ 7{7)(/0 -

ORSAT ANALYSIS
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CALCULATIONS W

<
I

w std = volume of water vapor in gas @ STP (ft3)

<3
I

3
w std 0.0474 ft7/ml Vi

ot caleDadidl

Vw std
Vm otd = volume of gas sample through dry gas meter @ STP (ft3)
\Y = 1765 °R v P + H
m std m .m bar m
T
) m
= /?2//7/?2 , 1594 .3

m std

Bwo = proportion by volume of water vapor in gas stream (dimensionless)

VW std

Vw std + Vm std

0.)% , 0.)3, 1/5

Molecular weight (1b/1b mole)

=
It

4 0.44 (7 COZ) + .32 (% 02) + .28 (% N2 + % CO)
d ;(?75, s }&79, ?K“ 1b/1b mole
Md (1 - Bwo) + 18 Bwo

M = ?-7’1’/0, ?'7'3’9 s ?7?7 1b/1b mole

stack gas velocity (ft/sec)

g = 85.48 Cp (f-mave/—‘
_%‘W ﬁ 30,

=
[}

=
I

<
]

<
Il

VS 3( ft/sec
Qq = volumetric flow rate, dry basis, @ STP (ft~/min)
Q = 60 (1 =B, )V, - 4 (sae)( Ps) /
T_ [129.92 / ‘7
o, = 11U7. 1258, 0,989 202 min /U/)W
Q. "% 17,70 L,i__/§ C’ 87 01/7/ | (fﬁ



%

P g = 29-92 in Hg
Teed = 528°R
Test 1 Test 2 Test 3
Pbar = barometric pressure at site (in Hg) ﬁ; ?? Q'dﬁé 2400
PS = absolute stack gas pressure (in Hg) 73 ?? ?406 Z%DD
T = absolute average stack gas temp. (°R) f%? ﬁ l' 5F0.5
T, = absolute average dry gas meter temp. (°R) ﬁ{«7 7—’3‘}] 5,(/.5g
Vic = total volume of water collected (ml) MWM M@
Vm = volume of gas through dry gas meter (ft3) 7/073 9-773y 229532
AH = average pressure drop across orifice (in HZO) 0?72 03?3 &' ¢43
c, = pitot tube coefficient o.f# >
(’/KP)ave = average velocity head of stack gas (in H,0) 2707 0. b/;z? d{f}
AS = cross—-sectional area of stack (ftz) ?52// =
M = total amount of particulate collected (g) WM%—
a3 = total sampling time (min.) 77;;1— >
An = cross-sectional area of nozzle (ftz) /- 7{7)(/0—.5/ —>

ORSAT ANALYSIS

Test 1 Test 2
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/91'
CALCULATIONS /e y /f‘-%b

. 3
1. Vw std = volume of water vapor in gas @ STP (ft~)
— 3 .
Vw std = 0.0474 ft~ /ml v,

<
|

3
wstd_mft

2.V std = volume of gas sample through dry gas meter @ STP (ft3)

<
|

° .
o std 1765 °R v Pbar + H

inHg | ™ 13.6

ced Mo )4 M £t

wo proportion by volume of water vapor in gas stream (dimensionless)

<3
]

WO Vw std

Vw std + Vm std

0.13 , 0%, 6./5

Molecular weight (1b/1b mole)

=
]

4 O44(/CO)+ 32(/O)+ 28(/N + 7 CO)

4 ?—?7( 7?75 Zf t 1b/1b mole

= Md (1 - Bwo) + 18 Bwo

. 2740 , 7 77 , ‘2722 1b/1b mole

=
i

=
]

=
1

5 VS = stack gas velocity (ft/sec)
Vs = 85.48 Cp (Vv AD)ave TS
P M
s s
Vs =&7/97 ,L)y}g ://'é/é ft/sec
6 QS = volumetric flow rate, dry basis, @ STP (ft3/min)

O
[l

p
60 (1 =B )YV - A [sae s
N wer s s (T )(29 92)

@7, 15, 577 £ nin /7
A BT MAg 5 447 96%77047 .

]

Qg




STACK EMISSION REVIEW

COMPANY _/f %'C/O///lﬂ% W LOCATION %ﬂ/ﬂ/é% %
TESTING FIRM }// ﬁéﬂ £u/" /DJ TESTS CONDUCTED BY Z;;/Z ﬂ;mw
DATE TESTED 5/"2/5’J) | /,an%‘/ .
TEST OBSERVED BY ] W/ /W M i

TEST EVALUATED BY )
7

7

STACK DATA

Stack ht (ft)

Stack dia (ft) M 5 //K%/Zd

Process venting through stack /?/9 “?5/9 V /?/4 7}6

TRAVERSE POINTS V4

Nozzle diameter: Test 1 [ ; (Ej Test 2 Test 3

Location of sampling ports }3#/(1%3
T4

W/ﬁ)/ﬂz;

Number of traverse points per test Test 2 Test 3
32
Do sampling points follow EPA guidelines? Yes L >c No '
Comments:
EMISSIONS
Test 1 Test 2 Test 3
Process wt rate (ton/hr) 2?.‘% %,5 3/3 wd 30{ Zz ﬁg
Allowable emission (1b/hr) 45_ 35— Z}-— Zf

Measured emission (1b/hr) 7/7-? 79 §2 ?K, = /72 5'7 o P
% Isokinetic /047[) /0}% /ﬂ;%

Comments and recommendations:

Tl e pan@- 67 % f dusiyr

%



P g = 29.92 in Hg
T .4 = 528°R
Test 1 Test 2 Test 3
P .y = barometric pressure at site (in Hg) ﬂé/ﬂ?‘ - 24/7
P_ = absolute stack gas pressure (in Hg) 2404 —=> ,?—‘//7

Ts = absolute average stack gas temp. (°R) 607‘7/ 605//% ?’75/,55)
T, = absolute average dry gas meter temp. (V) 5944 JBLE 5357
V.. = total volume of water collected (ml) 44/ ‘72?/,5 4380
V. = volume of gas through dry gas meter (£t) VLBLG 7640 T74.4%/
AH = average pressure drop across orifice (in H,0) (3 {#7 ﬁf 53/ 7 f 47
c, = pitot tube coefficient 0. X‘/ —’_ﬁ'
WEP) e = average velocity head of stack gas (in H)0) [/ 2/ ”36 1./2X
A, = cross-sectional area of stack (ft2) )32 >

Mn = total amount of particulate collected (g) d 3?%/ 0, 30/75 0,}5%/&
e = total sampling time (min.) /g\éy >
An = cross—sectional area of nozzle (ftz) /'75.7,\//’;-7 >

ORSAT ANALYSIS
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CALCULATTIONS

Vw otd = volume of water vapor in gas @ STP (ft )

\Y q°= 0.0474 ft3/ml * Vv,
i

V: :td - Q0 1?“ : 02576 fc3

2. Vv std - volume of gas sample through dry gas meter @ STP (ft3)

v = [1765 °R v P + H

m std ( Tn Hg) .. m bar 3.6 )
: T
. m

Vi std

LN Y A

3 BWo = proportion by volume of water vapor in gas stream (dimensionless)
Bwo = vw std
Vw std Vm std

B

~ 00, 0%

4. Molecular weight (1b/1b mole)

=
1

4 0.44 (% CO ) + .32 (%2 O ) + .28 (% N + % CO)
=6 w 1196 16/15 mote

d (1 - Bwo) + 18 Bwo

] ﬂa’}q RN, U 16/15 mote

=
I

=
]

=
i

5 Vs = stack gas velocity (ft/sec)
VS = 85.48 Cp (Vv BaPp)ave TS

T AL e

6. Qs = volumetric flow rate, dry basis, @ STP (ft3/min)

Q=60 (1-B )V -4a_ (538 || _"s
A FERT

LA I e o

-
a"ﬂ& )1 M?W ek




PARTICULATE ' '){ / ?
CALCULATIONS (CONTINUED) _ ﬁ/
7 Cs = concentration (1b/ft3)
c =2.205x% 1070 My YWWM
s v
s m std

. 3 5 ({% 0,0%
Cs=JrW17,).Vox/V,/,}7//o’1b,ft3 0,104 0.0 L

8. E = emission rate 1lb/hr

E=C_ - Q - 60
g = 3K }‘/(ﬂf , 2{(73 1b/hr

9. 7% Isokinetic

I =1.667 T_ (0.00267 Vie ¥ V. (Prap + AH ]>

13.6

a
=

&V P A
S s n

IR




TSP

Tstd

RA-777 WM

Bt sueen g1 y=/2

Pstd

= 29.92 in Hg
= 528°R

Test 1 Test 2 Test 3
barometric pressure at site (in Hg) Q,L/O% — Z‘///
absolute stack gas pressure (in Hg) 2'% 04 —= ﬂ‘f,///

absolute average stack gas temp. (°R) 6077 6054 /84
absolute average dry gas meter temp. (°R) 5'727,/ /Z/ A 5307
total volume of water collected (ml) —/C%ﬁl//4’%"¢ﬂ:5;:2/4;ﬂ JLZE&#EEZ?:
volume of gas through dry gas meter (ft>) ¢ﬁ,¢03 W/{7 (%/9/47
average pressure drop across orifice (im H,0) Jood O 7/ /. 02/

—~
pitot tube coefficient C?,jq/ -
average velocity head of stack gas (in H 0) /7?0 /205" /2‘/?
___________,A
cross—-sectional area of stack (ft ) 70{;;

total amount of particulate collected (g) /AQ%¢£247W C&Vé;24ézzé;;;?7féz’

total sampling time (min.)

—y
cross-sectional area of nozzle (ft ) /. 7@?7)6@ —>

ORSAT ANALYSIS
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o RRASS WY Lossl
X/

- . 3
1. VW std = volume of water vapor in gas @ STP (ft~)
VW std = 0 0474 ft /ml g
Vw std _
2 Vm std volume of gas sample through dry gas meter @ STP (fcg)
\ = [1765 °R v P + H
m st mEg | " _°** 3.6

T

|t

M\ s s

wo

proportion by volume of water vapor in gas stream (dimensionless)

Bwo = Vw std

Vw std + Vrn std

w00 0%

4. Molecular weight (1b/1b mole)

B

=
]

4 044(/C0)+ 32(/,0)+ .28 (Z X

: f}__l_ M Mlb/lb mole

2+/‘,CO)

=
Il

Ms = d (1 - Bwo) + 18 BWo
Ms = ()I(Or,ﬁ s %")’O s Q‘(()(?} 1b/1b mole
v A4 L U
5 VS = stack gas velocity (ft/sec)
VS = 85.48 Cp (v ADp)ave TS
M
4 s s
VS = ég)&]m s (6""7 ,%L"} ft/sec
7
6 Qs = volumetric flow rate, dry basis, @ STP (ft3/min)

QO
[]

S =60 (L-B )V -aA_ (538 Py
T |\7592

061, fpt \W‘fft nin

0, A tmﬁ_?ﬂu; 76440 @%ﬂ)

O
il




DATA SHEET /7\%
» /)(// Z

P 4 = 29.92 in Hg
T .4 = 528°R
Test 1 Test 2 Test 3
P,,, = barometric pressure at site (in Hg) /74/.0% —> 24.)7
PS = absolute stack gas pressure (in Hg) ?4/, 0%"""'> 2%/7
T, = absolute average stack gas temp. (°R) o2/ 6045 5./

T = absolute average dry gas meter temp. (°R) fﬁ § g su g

V.. = total volume of water collected (ml) Ape mﬂw M/%
v = volume of gas through dry gas meter (ft>) 57%ﬂ %Zf/ 79/70%/
AH = average pressure drop across orifice (in H,0) 14 o 0673

c, = pitot tube coefficient 041%_ -

(vTP)ave = average velocity head of stack gas (in H O) /.Oﬂ% /'4{7 /' a/j—’

As = cross-sectional area of stack (ft ) 705}5
Mn = total amount of particulate collected (g) /W@W@Mﬁé—/
v
o = total sampling time (min.) /7 =
2 y =
A = cross-sectional area of nozzle (ft°) / 7[])/// =

i
ORSAT ANALYSIS
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AET7P Bt ndr

CALCULATIONS ' %
Oé —/
_ , 3
1 VW std = volume of water vapor in gas @ STP (ft7)
v = 0.0474 ft3/ml -V,

"o W
3
W Std - 'M [} ft

2.V sed = volume of gas sample through dry gas meter @ STP (ft3)

<3
|

m
v = [1765 °R v P + H
m std -m m bar "13—.
: T
7% | m

Vi std T M’ M’ M £t

wo proportion by volume of water vapor in gas stream (dimensionless)

wO Vw std

Vw std + Vm std

w00 0% . 0K

=
[

O44(/CO)+ 32(/O)+ 28(/N + 7% CO)

d
McTi =pZ? é Q‘? 51 2*??6 1b/1b mole
MS = d (1 - B ) + 18 B
MS = 2627 ?é 70 26 4?} 1b/1b mole
5 VS = stack gas velocity (ft/sec)
Vs = 85.48 Cp (vap)ave Ts

o 130 1%7F D, 7%
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Certified Mail No.: P 113 178 781
FMC Wyoming Corporation

Box 872
Green River Wyoming 82935
307 875 2580

June 6, 1988

Mr. Iee Gribovicz

District II Engineer

Air Quality Division

Department of Environmental Quality
210 Lincoln Street

Lander, Wyoming 82520

RE: Compliance Test Report
Fmission Source: RA-22 A&%B

Dear Mr. Gribovicz:

Per the Air Quality Division's request of January 4, 1983, compliance
tests were run on emission source RA-22 A%B. These tests were run on
May 24, 25, and 26, 1983. Enclosed you will find the compliance
report for this testwork. Following the same format that we have used
for other reports of this nature, this report contains the following
information:

-  Summary of the test results
—  Sampling and Analysis procedures

- Appendix which includes field data, laboratory worksheets,
and calculations for each test. Diagram showing locations of
sample ports, and the location and number of points in each
sample diameter are also included.

The section which contains the calculation of feedrate to the unit,
has been separated from the main report and marked "Confidential" as
provided for in §c %5-11-1101 of the Wyoming Environmental Quality
Act. 1Included in This separate packet are the control room logsheets
of operating parameters monitored during the testwork. We consider
this information to be trade secret and proprietary as it is not

available to the public or to our competitors. We would appreciate
you treating it as such.
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Mr. Lee Gribovicg Page 2
June 6, 1983

If you have any questions concerning this report, or need any
additional information, give me a call.

Yours yery truly, 7
Carl R. Demshar, Jrs
Environmental Manager

je

cc: Charles Collins, DEQ - Cheyenne
JW Coykendall*, JF Herink* - Green River

* Summary Table I included with cover letter.
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REPORT DATE:
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COMPLIANCE TEST REPORT
EMISSION SOURCE: RA-22 A%B

Section

Introduction

Summary of Results

Sampling and Analysis Procedures

Calculation of Production Rate, and Control Room Logsheets
(Included in separate packet marked "CONFIDENTIAL")

APPENDIX
Section A-1 Test Data
-~ TField Data Sheets
— Laboratory Data Sheets
- Test Calculations
— Preliminary Test Data

Section A-2, Stack Information

—~ Drawing showing location of sample ports, and locations of
sampling points per traverse.
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Introduction

In an effort to verify compliance of source RA-22 A%B, compliance
tests were conducted on May 24, 25, and 26, 1988. BC Wyoming
Corporation personnel taking part in the testwork were:

Ted Brown Environmental Engineer
Simon Lee Environmental Engineering Aide
Kieth Norris Senior Laboratory Analyst



Sumary of Results

This section summarizes the results of the compliance tests performed
on emission source RA-22 A%B. Table I is a general summary showing
the individual test results in relation to the maximum allowable
emission for this source. Table II is a summary of the results
obtained from each compliance tests. Details of the individual tests,
including field data sheets, laboratoty data sheets, and calculation
sheets can be found in the Appendix.

From Table I, it can be seen that the individual test results, as well
as the three-test average, are well below the allowable emission rate
for this particular unit.
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TABLE T

Comparison of Compliance Test Results
With Allowable Emission Rates

Emission Rate, 1b/hr

Emission Source Test Number Compliance Test Allowable
RA-22 A%B 83-06-3-P 22.4 32.0
RA-22 AXB 88-07-5-P 18.6 32.0
RA-22 A%B 83-08-3-P 19.0 32.0

Average: 20.0 32.0
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SUMMARY OF STACK SAMPLING CALCULATIONS

Stack:

RA-22 A & B

Teat Code Number
Barometric Pressure at site, (in Hg)

Absolute stack gas pressure, (in Hg)

Absolute average stack gas temp. A, (R)

Absolute average stack gas temp. B, (R)

Absolute average dry gas meter temp.,
Total volume of water collected, (ml)
Volume of gas through dry gas meter,
Average pressure drop across orifice,
Pitot tube coefficient

Average velocity head of stack gas A,
Average velocity head of stack gas B,
Cross sectional area of stack, (ft2)
Front half particulate collected,
Back half particulate collected, (gm)
Total particulate collected, (gm)
Total sampling time, (min)
Cross sectional area of nozzle,
Gas volume A, (acfm)
Gas volume B, (acfm)
Gas volume A, (scfm)
Gas volume B, (scfm)
Perpent isokinetic

Emission rate, {(lb/hr)

{gm)

(R)

(££3)

(in H20)

(in H20)

(in H20)

(£t2#10-4)

S586. 4

533.9

133.4

56. 480

0.401

0. 84

0. 568

0. 708

9.621

0. 2322

0. 0005

0. 2327

l44

1.7672

22180

27713

16151

20083

104. 14

22. 44

88-07-SP 88-08-5SP

24.06
24.06
578. 4
579. 1
548.1
123.2
50. 447
0.334
0. 84
0. 507
0.629
9.621
0.1878
0.0074
0. 1952
144
1.7672
19706
24463
14520
18004
105. 30

18.62

24.00
24.00
579.9
580.5
553. 4
140.9
50. 423
0. 328
0. 84
0. 449
0.682
9.62i
0. 2073

0. 0042

, 2005

0,201%
144
1.7672
17533
26646
12854
19514
106. 62

18.98



Sampling and Analysis Procedure

Compliance testing on emission source RA-22 A%B was conducted on
May 24, 25, and 26 using EPA Method No. 5, "Determination of
Particulate Emissions from Stationary Sources". This unit consists of
two stacks, RA-22A and RA-22B. Fach emission test consisted of
traversing two sample diameters in each stack with 18 points being
sampled on each diameter. Each point was sampled for two minutes
resulting in a sample time of 72 minutes for each stack, with the
total time for each emission sample being 144 minutes. One sample
train was used for each emission test. Figure 1, located in Section A-
2 of the Appendix, shows the location of the sample ports in relation
to the nearest flow disturbance (an expansion, contraction, or bend in
the stack). This diagram also shows the location of the sample points
in each sample diameter.

Control room logsheets, containing operating data pertinent to the

unit during the testwork, can be found in the Confidential Section of
this report.



Calculation of Production Rate:

Emission Source: RA-22 A%B
Test Date: May 24, 25, and 26, 1983

Test No. 88-06-3-P 26.8 tons per hour
Test No. 83-07-3-P 27.6 tons per hour
Test No. 83-08-3-P 25.5 tons per hour

Details of these calculations, along with the control room logsheets
which contain the data used in these calculations, can be found in the
Confidential packet.
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Section A-1, Test Data

~ Field Data Sheets

- Laboratory Data Sheets

- Test Calculations

-~ Preliminary Test Data
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TEST NO. 88-08-5-P DATE 03-26-1988
VELOCITY AND VOLUME DETERMINATION

LE o o I R R R K R R R R
DRY GAS VOLUME

Vmstd=(17.71 deg R/in. Hg)+*Vm*(Pbar+deltaH/13.6)/Tm)

Where Vmstd=Volume(ft3) of gas sample at 70F and 29.92 in. Hg
Vm=Volume (ft3) of gas at meter conditions
Tm=Average dry gas meter temperature (R)
Pbar=Barometric pressure (in. Hg)
deltaH=Pressure drop across orifice (in. WG)

Vmstd=17.71+ 350.42+(24.00+0.328/13.6)/553.4

38.766 ft3

VOLUME OF WATER VAPOR

Vwstd=(0.0474 £+3/ml)*Vic

Where Vwstd=Volume (ft3) of water vapor
Vlic=Total volume of water collected (ml)

Vwstd = .00474+ 140.9

6.679 ft3
MOISTURE CONTENT

Bwo=Vwstd+*100/ (Vwstd+Vmstd)
Where Bwo=Percent moisture

Bwo = 6.68+100/( 6.68+ 38.77)

14.696 percent
CONCENTRATION

Cs’=(15.43 grains/gm)«Mn/{(Vmetd+Vwstd)
Where Cs’=Concentration (grains/scf)
Mn=Total particulate collected (gm)

Cs’” = 15.43»0.2015/( 38.77+ 6.68)

"

0.0684 grains/scft

”73 STACK VELOCITY

- Where V=Stack velocity (ft/sec)
Ts=Stack absolute temperature (R)
deltaP=Average pitot reading (in. WG)
Mw=Molecular wt. of stack gas (lb/lb mole)
Kp=Pitot tube coefficient

Mw=0.18%14.70+0.44+ 1.11+0.32+12.88+0.28*71.31 = 27.223 lbh/mole

RA-224 V=0.84+85. 48+0. 449»SQR(573. 9/ (27.22+24. 00))
RA-22B V=0.84+85. 48+0. 682»SAR(580. 5/ (27.22=24. 00))

30. 373 ft/sec
46. 159 ft/sec

STACK VOLUME
ACFM=V*A+60 AND SCFM=ACFM+530*Ps/(Ts*23.92)
Where ACFM=Actual cubic Ft per minute at stack conditions
A=Stack area (£ft2)

SCFM=Standard cubic ft. per min. (29.92 in. Hg & 530 R)

RA-22A ACFNM 30.37* S.621+60 175333 actm

RA-22B ACFHM 46. 16 S.621+*60 26646 acim
RA-22A 5CFM = 173533+330+24.00/(579.9%29.92) = 12854 scfm
RA-22B SCFM 26646*3530%24. 00/ (580. 5%29.32) 19514 scifm

]
"

#

CALCULATED DUST LOAD
1b/hr=Cs’"«3CFM*60/7000 grains/lb

J) DUST LOAD= 0.0684* 32368»60/7000 = 18.98 Lb/Hr

ISOKINETIC RATE
I = 106.619 %



" IAPORATORY DATA
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 TOTAL, MOISTUT: CRTCH L 14T
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Section A-2, Information

— Drawing showing location of
sample ports and number of
points per traverse
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Certified Mail No.: P 113 178 783 T
FMC Wyoming Corporation 76’
Box 872
Green River Wyoming 82935
307 875 2580
June 15, 1983

Mr. Iee Gribovicsz

District IT Engineer

Air Quality Division

Department of Envirommental Quality

210 Lincoln Street Al ol o, H
Lander, Wyoming 82520 LANDEK v 1wt s
RE: Preliminary Compliance Test
Results — Emission Source:
RA-23 A%B

Dear Mr. Gribovicz:

Particulate emission tests were run on source RA-23 A%B to demonstrate
this unit's compliance with its allowable emission. These tests were
run on June 1 and 2, 1983. In a June 3, 1988, letter the Division was
presented the preliminary results of these tests. Enclosed with this
letter, you will find the final report of this testwork.

Included in this report is the following information:

- Sumary of the test results
—~ Sampling and analysis procedures
- Appendix which includes:

0 Field data

o Laboratory worksheet

o Calculations for each test

- Diagram showing
o Location of sample ports
0 Location and number of sample points in each diameter

A CONFIDENTIAL Section is included with the report which contains the
control room logsheets of operating parameters monitored during the
testwork. As provided for in § %5-11-1101  of the Wyoming
Environmental Quality Act, we consider this information to be trade
secret and proprietary as it is not available to the public or our
competitors. We would appreciate you treating it as such.



N A RN AR o e S TR R B i

Mr. Iee Gribovicz Page 2
June 15, 1983

If you have any questions concerning this report, or need any
additional information, give me a call.

Yours very truly,

Carl R. Demshar, Jr.
Environmental Manager

je

cc: Charles Collins, DEQ - Cheyenne
JW Coykendall*, JF Herink* - Green River

* Summary Table I included with cover letter.
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COMPLIANCE TEST REPORT
EMISSION SOURCE: RA-23 A%B

Section

Introduction
Summary of Results
Sampling and Analysis Procedures
Calculation of Production Rate, and Control Room Logsheets
(Included in separate packet marked "CONFIDENTIAL")
APPENDIX
Section A-1 Test Data
- Field Data Sheets
— Laboratory Data Sheets
~ Test Calculations
- Preliminary Test Data
Section A-2, Stack Information

- Drawing showing location of sample ports, and locations of
sampling points per traverse.



Introduction

In an effort to demonstrate compliance of emission source RA-23 A&B,
emission tests were run on June 1 and 2, 1988.

TMC Wyoming Corporation personnel taking part in the testwork were:

Ted Brown Environmental Engineer
Simon Lee Environmental Engineering Aide
Kieth Norris Senior Laboratory Analyst



Sumary of Results

This section summarizes the results of the compliance tests performed
on emission source RA-23 A%B. Table I is a general summary showing
the individual test results in relation to the maximum allowable
emission for this source. Table II is a summary of the results
obtained from each compliance test. Details of the individual tests,
including field data sheets, laboratoty data sheets, and calculation
sheets can be found in the Appendix.

From Table I, it can be seen that the individual test results, as well

as the three-test average, are well below the allowable emission rate
for this particular unit.
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TABLE T

Comparison of Compliance Test Results
With Allowable Emission Rates

Emission Rate, 1b/hr

Emission Source Test Number Compliance Test Allowable
RA-2%3 A%B 88-09-5-P 31.3 35.0
RA-23 A&B 88-10-3-P 28.2 35.0
RA-23 A&B 88-11-3-P 28.8 35.0

Average: 29.4 35.0
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_ SUMMARY OF STACK SAMPLING CALCULATIONS

Stack: RA-23 A & B

TEST 1 TEST 2 TEST 3
Teat Code Number 8;:;;:;P 8;:18:;P e;:II:;P
Barometric Pressure at site, (in Hg) 24.04 24.04 24.17
Absclute stack gas pressure, (in Hg) 24.04 24,04 24.17
Absolute average stack gas temp. A, (R) 607.7 606. 4 598. 4
Absolute average stack gas temp. B, (R) 607.1 604.5 599.1
Absolute average dry gas meter temp., (R) S546. 8 561.2 556. 3
Total volume of wvater collected, (ml) 423. 8 421.0 438.0
Volume of gas through dry gas meter, (£ft3) 74. 865 76. 449 76. 431
Average pressure drop across orifice, (in H20) O.847 0. 855 0. 846
Pitot tube coefficient 0. 84 0. 84 0. 84
fﬁ Average velocity head of stack gas A, (in R20) 1.230 1.205 1. 240
Average velocity head of stack gas B, (in H20) 1.023 1.067 1.014
Cross sectional area of stack, (ft2) 7.069 7. 069 7.069
Front half particulate collected, (gm) 0.3934 0. 3670 0. 3646
Back half particulate collected, (gm) 0. 0007 0. 0006 0. 0001
Total particulate collected, (gm) 0. 3941 0. 3676 0. 3647
Total sampling time, (min) 128 128 128
Cross sectional area of nozzle, (ft2+10-4) 1.7672 1.7672 1.7672
Gas volume A, (acfm) 36723 36267 36619
Gas volume B, (acfm) 30528 32063 29962
Gas volume A, (scfm) 25733 25468 26200
Gas volume B, (scfm) 21413 22587 21412
Percent isokinetic . 104. 56 108. 21 105.12

} Emission rate, (1b/hr) L 31.29 28. 20 28. 81



Sampling and Analysis Procedure

Compliance testing on emission source RA-23 A%B was conducted on
June 1 and 2 using EPA Method No. 5, "Determination of Particulate
Emissions from Stationary Sources". This unit consists of two stacks,
RA-23A and RA-23B. Each emission test consisted of traversing two
sample diameters in each stack with 16 points being sampled on each
diameter. Bach point was sampled for two minutes resulting in a
sample time of 64 minutes for each stack, with the total time for each
emission sample being 128 minutes. One sample train was used for each
emission test. Pigure 1, located in Section A-2 of the Appendix,
shows the location of the sample ports in relation to the nearest flow
disturbance (an expansion, contraction, or bend in the stack). This

diagram also shows the location of the sample points in each sample
diameter.

Control room logsheets, containing operating data pertinent to the

unit during the testwork, can be found in the Confidential Section of
this report.



Calculation of Production Rate:

Emission Source: RA-23 AXB
Test Date: June 1, and 2, 1988

Test No. 83-09-3-P

Test No. 83-10-3-P

Test No. 88-11-3-P

29.4 tons per hour

30.9 tons per hour

%1.3 tons per hour

Details of these calculations, along with the control room logsheets
which contain the data used in these calculations, can be found in the

Confidential packet.
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Section A-1, Test Data

-~ Tield Data Sheets
- Laboratory Data Sheets
-  Test Calculations

- Preliminary Test Data
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- STACK SAMPLING FIEID DATA
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Anbient Ténp-eratx-zre: , or i :

Bar. Pressure, in. Hg. Q L*’ D L*’

Initial ILeak Check, CFS

. , . oS €M ,0l=at /G5 in. Hg.
Finish Time /O,)SL/}O,:U g BT :
- 7 Final Leak Check, CFS
Filter No. . CFM. at in. Hg.
o w ! :
RA-23A Wesy ' A-\3d - .
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- STACK SAMPLING FIELD DATA
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TEST NO. 88-03-5-p DATE 0&/01/88
. VELOCITY AND VOLUME DETERMINATION
7 R e e 93 B3 36 I 396 I 36 I I I 6 A6 KK
DRY GAS VOLUME
Vmstd=(17.71 deg R/in. Hp)*Vm*(Pbar+deltaH/13.6)/Tm)
Where Vmstd=Vclume(ft3) of pas sample at 70F and 23.32 in. Hpg
Vm=Valume (ft3) of pas at meter conditions
Tw=Average dry gas meter temperature (R)
Fbar=Rarcmetric pressure (in. Hg)
deltaH=Pressure drop across orifice (in. WG)

Vimstd=17.71% 74, 87%# (24, 04+0,.8B47/13.6)/546.8 = SB. 442 ft3
VOLUME OF WATER VARDR
Vwstd=(0,. 0474 ft3/ml)*xVic
Where Vwstd=Volume (ft3) of water vapor
Vlie=Total volume of water collected (ml)
Vuwstd = 00474% 423.8 = 20,088 ft3

MOISTURE CONTENT
Bwo=VYuwstd*# 100/ (Vustd+Vmstd)
Where Bwo=Percerit moisture

Bwa = 20, 09%100/ ( 20, 03+ 58. 44)

25. 580 percent
CONCENTRATION

Cs'=(15.43 grains/gm) *Mn/ (Vnstd+Vwstd)
Where Cs?=Caorncentration (grains/scf)
;ﬁw Mr=Tatal particulate collected (gm)

Cs? = 15.43%0,3941/( 58. 44+ 20.09)

0.0774 gprains/scf

STACK VELQCITY

Where V=8tack velocity (ft/sec)
Te=8Stack absclute temperature (R)
deltalF=Rverage pitot reading (in. WG)
Mw=Mclecular wt. of stack gas (lb/1lb mcle)
Kp=Fitcat tube coefficient

Mw=0. 18%25. 58+0. 44% Z,68+0,. 32%10.73+0, 28%60.35 = 26. 302 1lb/mole

RA-Z3A V=0. 84%85., 48%1. 230%SOR (607, 7/ (26. 30%24, 04) )
RA-23H V=0. 84%85. 48%1. 023*SAR(607. 1/ (26. 30%24, 04))

86. 582 ft/sec
71.376 ft/sec

STACK VOLUME

ACFM=V*xRA*60 AND SCFM=ACFM*530%Fs/ (Ts*23. 9&)

Where ACFM=Actual cubic Ft per minute at stack corditicns
A=8Stack area (ft2)
S8CFM=Stardard cubic ft. per min. (23.32 in. Hg & S30 R)

RA-23A ACFM = 86.58% 7.069%60 = 36723 acfm

RA-23B ACFM = 71.98% 7.0639%60 = 30528 acfm
RA-Z3A SCFM 36723*TSI0*24, 04/ (607, 7%23. I2) 28733 scfm
RA-23B SCFM 30528%530%24. 04/ (607, 1 %23, 92) 21413 scfm

1]
o

J

CALCULATED DUST LOAD
1b/hr=Cs' *GCFM*60/7000 grains/1lb

DUST LOAD= Q. 0774% 47147%60/7000 = 31.23 Lb/Hr

ISOKINETIC RATE

T e d ™l Bl ut



@ TABCRATORY DATA
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- STACK SAMPLING FIELD DATA
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TEST NO. 88-10-5-F DRATE 0&/01/88
VELOCITY AND VOLUME DETERMINATION
3 9 96 3 36 36 3696 I I I 36 96 I 9 I I 363 3 36 36 969696 136 96 9 9 I 36 36
DRY GAS VOLUME v
Umetd=(17.71 deg R/iri. Hg)*Vm*(Fbar+deltaH/13.6)/Tm)
Where Vmstd=Voalume(ft3) of gas sample at 70F and 29.32 in. Hg
Vn=Valume (ft3) of gas at meter conditiorns
) Tm=Average dry gas meter temperature (R)
Fbar=Barcmetric pressure (in. HQ)
deltaH=Fressure drop across orifice (ir. WGE)

Vmstd=17.71% 76.45% (24, 04+0,855/13.6)/561.2 = T8.143 ft3

VOLUME OF WATER VAROR

Vustd=(0. 0474 f£t3/ml) *Vl1lc

Where Vwstd=Volume (ft3) of water vapor
Vie=Total vealume of water collected {(ml)

Vwstd = .00474% 521,00 = 24.635 ft3

MOISTURE CONTENT

EBwo=Vwstd# 100/ (Vwstd+Vmstd)

Where Bwo=Fercent moisture

Bwa = £4.70%100/( 24,70+ 58.15) = 25,809 percent

CONCENTRRATION

Cs'=(15. 43 grains/gm) *Mn/ (Vmstd+Vwstd)

Where Cs’=Concentratiorn {(grains/scf)

Mr=Tctal particulate collected (gm)
Cs' = 15.43%0.3676/( S8. 15+ 24,70) = 0.0685 grains/scf

STACK VELOCITY
,gs Where V=Stack velccity (ft/sec)

. Ts=Stack absclute temperature (R)
deltafP=Averange pitot reading (in. WE)
Mw=Mcilecular wt. of stack gas {lb/lb male)
Kp=Fitot tube cocefficient

Mw=0. 18%23. 81+0, 44% Z, 46+0, 32%10, 39+0, 28%57, 35 = 25.828 1lb/mcle

RA-23A V=0. 84%#85. 48%1. 205#8QR (60E. 4/ (25. B3%#24. 04))
RA-EZ3E V=0, 84%85. 48%1. 067*¥BAR{604. 5/ (25, 83%24.04))

85. 507 ft/sec
75. 596 ft/sec

STACK VOLUME

ACFM=V*R*60 AND SCFM=ACFM*S30%*Ps/ (Ts*23, 32)

Where ACFM=Actual cubic Ft per minute at stack conditionms
A=8Stack area (ft2)

SCFM=Stardard cubic ft. per min. {(29.%& in. Hg & S30 R)

RA-23RA ACFM = 85.51% 7.0639%60 = 36267 acfm

RA-Z3E ACFM = 75.60% 7.063%60 = 32063 acfm
RA-E3R  SCFM = 36267*530%24.04/ (606, 4%23.92) = 25468 scfm
RA-Z3H SCFM = 32063*330%24. 04/ (604, 5%23.92) = 22587 scfm

CALCULATED DUST LOAD
1b/hr=Cs? #*SCFM*60/7000 grains/lb

» DUST LOAD= 0. 0685% 48053%60/7000 = 28. 20 Lb/Hr
‘) ISOKINETIC RATE
I = 108.2138 %



LABORATORY DATA
@ Company ) /’//7’& Run No.:B83-/0-5- P

D Sempling Location /QR‘B A ¢ A Date: & - /- 8D

MOISTURE COLLECTED

Water Weight/Volume Gain

GM/ML
GM/ML
IMPINGER 1 Final Weight/Volume S0 /.3
Initial Weight/Volume <0./
Increase &7 72 457 L 2
IMPINGER 2 Pinal Weight/Volume 6997
Initial Weight/Volume
Increase ) S, /5(]{
IMPINGER 3 Finsl Weignt/Volume /&b &
Initial Weight/Volume FZXX.[
Increase 4. ) “) ' /
7
IMPINGER 4 Pinal Weight/Volume 6% 6. |
: Initial Weight/Volume 7 s
Increase /’ g} 7 } ?\ ? o
) ' TOTAT, MOTSTURE CATCH A2/.0 L
PARTICULATE COLLECTED
FRONT-HALF ANATYSIS (Nozzle, Probe, Cyclone, Filter Front-Half)
Pilter & Particulates O. 89 gL
Filter Tare Weight O. 85350
75 '74 99 %7 Particulate 03644
74, 9960 Washings 0.‘&(’.2;
Particulate Catch Q207 2
Nil<4 49 Acetone Blank 0.0005
TOTAL FRONT CATCH 04670
BACK-HALF ANfA;LYSIS (Impingers, Filter Back-Half)
15
Extractable Weight Mﬁg
2B 74. 753 Boil Down Weight ST UerT B
74,953 Tmpinger Catch ' Q. e0e b e
st Water Blank —6 - -
&.lle
3 3 TOTAL BACK CATCH 0. ool

TOTAL TRALN CATCH 0,307 5 M
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TEST NO. 88-11-5-F DRTE 0&6/02/88
VELOCITY AND VOLUME DETERMINATION
F696 36 9696 9696 96 96K 0 6 6 36 3636 36 36 3696 3 I 996 I I 96 96
DRY GAS VOLUME
™ Vmstd=(17.71 deg R/in. Hg)*¥Vm* (Pbar+deltaH/13.6)/Tm)
Where Vmstd=Volume{(ft3) of gas sample at 70F and 23.3%92 in. Hg
Vm=Vclume (ft3) of gas at meter conditions
Tm=RAverage dry gas meter temperature (R)
Fbar=BRarometric pressure (in. Hp)
deltaM=Fressure drop across orifice (in. WGE)

Vinstd=17.71% 76.43%(24.17+0.846/13.6)/556.3 S58. 962 ft3

VOLUME OF WATER VAROR
Vwstd= (0. 0474 ft3/ml)*Vlc
Where Vwstd=Valume (ft3) of water vapor
Vie=Tatal voalume of water callected (ml)

Vuwstd = .00474% 438.0

20.761 ft3
MOISTURE CONTENT

Bwo=Vwstd*100/ (Vwstd+Vmstd)
Where Bwo=Fercevit maisture

Bwe = 20.76%100/( 20.76+ 58.96) = 26. 042 percent
CONCENTRATION
Ce'=(15. 43 grains/gm) *Mn/ (Vinstd+Vwstd)
Where Cs'=Concentraticn {(grains/scf)
Mr=Tatal particulate callected (gm)

Cs’ = 15.43%0.3647/¢( 58.36+ 20.76) = 00,0706 grains/scf

STACK VELOCITY

Where V=Stack velocity (ft/sec)
Ts=8tack absclute temperature (R)
deltafF=Average pitcot reading (in. WE)
Mw=Malecular wt. of stack gas (1b/lb mcole)
Kp=Fitot tube ccefficient

Mw=0. 18%26. 04+0. 44% 3, 40+0. 32% SB.76+0.Z8%60,73 = 26.331 lb/mcle

RA-E3A V=0. 84%85. 48%1. 240%5QR(598. 4/ (26. 33%24.17))
RA-23KH V=0, 84%85. 48%1. 014%8QR (398, 1/ (26, 33%24.17))

86. 336 ft/sec
70.642 ft/sec

STACK VOLUME

ACFM=V#QA*60 AND SCFM=ACFM*530*Fs/ (Te*23. 32)

Where ACFM=Actual cubic Ft per minute at stack conditions
A=8tack area (ft2)
SCFM=8tandard cubic ft. per mir. (23.92 in. Hg & 530 R)

RA-23A ACFM = B86.34% 7.063%60 = 36619 acfm
RAR—-E3F ACFM = 70.64% 7.069%60 = 29962 acfm

RA-23A SCFM = 3Z6613%530%24,. 17/ (398, 4%23.92) = 26200 scfm
RA-Z3ER SCFM = 29962%530%24. 17/(533. 1%29.32) = 21412 scfm

CALCULATED DUST LOAD
1b/hr=Cg? *SCFM*60/7000 prains/lb

DUST LOAD= Q. 0706% 47612%60/7000 = 28.81 Lb/Hr

ISOKINETIC RATE
I = 105.1213 %



@ TABORATORY DATA

Company f/ﬂ@ Run No.: 88'//—5*)0

ﬁ Sempling Location kﬁ' ;SHi B Date:_ & -2 - 88

MOISTURE COLLECTED

Water Weight/Volume Gain

GM/ML
GM/ML
IMPINGER 1 Final Weight/Vo]/.ume Y32,
Initial Weight/Volume . .
Increase oz 44‘ g ﬂéé i
IMPINGER 2 Final Weight/Volume 2/
Initial Weight/Volume
Increase 149.9 )y -4
J
IMPINGER 3 Final Weight/Volume 7
Initial Weight/Volume 2
Increase 17/ 3 ")’ 3
IMPINGER 4 Final Weight/Volume 6tL.5 )
Initial Weight/Volume )
Increase ] &, ] X . ;)/
3 ' TOTAL MOISTURE CATCH 434.0 —

PARTICULATE COLLECTED

3 _
37 3 P / FRONT-HALF ANATYSIS (Nozzle, Probe, Cyclone, Filter Front-Half)
.3
73, 3315 Filter & Particulates 0.93/1
W Filter Tare Weight O, 57¢0
¢ 09’ 5 Particulate 1
Washings n.0e%s

Particulate Catch
Acetone Blank

C.2E4 %
Q.0909d

03648

TOTAL FRONT CATCH

BACK—H!%F ATYSIS (Impingers, Filter Back-Half)

| Bxtractable Weight T.8/,/C
38 74 e3 Boil Down Weight 22 2/ /5
71,/.’??00 Tmpinger Catch 6.000 7
W 20 3 Water Blank -0 -
) , ' TOTAT, BACK CATCH v .02 [

TOTAL TRAIN CATCH

0. %A

MM



Section A-2, Information

~ Drawing showing location of
sample ports and number of
points per traverse
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