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: ' ~ Section 5.;28
MEMORANDUM = | | Reference

TO: Texasgulf Soda Ash (Granger) Compliance File

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

FROM: Lee Gribovicz, District Air Quality Engineer 7
SUBJECT: Test Reviews, Sources #3 and #16

DATED: December 21, 1987

During the FY '87 Annual Inspection of this plant, it was discovered that the
latest test data on two plant sources indicated that these sources were not
complying with their allowable particulate emission rates. In the inspection
transmittal letter of October 16, 1987, Texasgulf was requested to supply a
schedule to test the current emission rate from these stacks. The testing was
promptly scheduled for the week of November 9, 1987 as confirmed by
Texasgulf's October 28, 1987 letter. I was on plant November 9-10 to observe
portions of this testing and my memo of November 16, 1987 describes my
observations of this test work.

Texasgulf submitted their test report under cover of their December 14, 1987
letter. Testing was conducted for total particulate (back-half included) on
two stacks; source #3, the ore crushing area housekeeping baghouse, and on
source #16, the plant coal ash handling baghouse. Additionally, it was
discovered that the coal ash handling system picked up an undetermined amount
of SO02 which is exhausted from the source #16 stack and in order to quantify
this emission, Texasgulf agreed to conduct reference method testing for this
pollutant as well. A summary of results of this test work is shown below. My
test review worksheets are attached as appendices to this memo.

Test #1 Test #2 Test #3 Avg.
Ore Crushing Baghouse
Calciner Design Process Rate (TPH) 127
#1 Actual Process Rate (TPH) (11/10/87 avg) 129
#2 Actual Process Rate (TPH) (11/10/87 avg) 132
Allowable Emission Rate (pph) 2.14 2.14 2.14 : 2.14
Tested Emission Rate (pph) 1.07 0.74 0.46 0.76
Ash Handling Baghouse 3
Calciner Design Process Rate (TPH) 127
#1 Actual Process Rate (TPH) (11/13/87 avg) 127
#2 Actual Process Rate (TPH) (11/13/87 avg) 129
Boiler Design Steam Rate (pph) 330,000
#1 Actual Steam Rate (%) (11/13/87 avg) 75%

#2 Actual Steam Rate (%) (11/13/87 avg) 70%
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Page Two
(Particulate) :
Allowable Emission Rate (pph) 0.43 0.43 0.43 0.43
Tested Emission Rate (pph) 0.25 0.14 0.19 0.19
(Sulfur Dioxide)
Allowable Emission Rate (pph) Not Regulated
. Tested Emission Rate (pph) 0.02 0.01 ‘ 0.20 0.08

As can be seen from the table both sources tested well within their allowable
emission rates for particulate, #3 @ 36% of the allowable and #16 @ 44% of the
allowable, while the process units were run at or near full load. T recommend

that the Division accept these tests as proof of compliance for these two
emission points.

The emission of sulfur dioxide from the ash handling system has been

acceptably quantified and it appears this stack is a relatively insignificant
source of the pollutant.
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STACK EMISSION REVIEW

COMPANY MW/% //ﬁé M LOCATION %/W

TESTING FIRM W[éf ,Q,\,(/ . TESTS CONDUCTED BY ﬁ/y//b%‘,\/
DATE TESTED /) /0 /0 AL S

- 'TEST OBSERVED BY @WW%Q

TEST EVALUATED BY %j %/mm
i v

STACK DATA

Stack ht (ft) ~

Stack dia &80 . /0. the 6/9‘ "/

) .
Process venting through stack 4 )0 (/7 @WZJM %uq /3
P
TRAVERSE POINTS g %
P /7 #
Nozzle diameter: Test 1 - 25@ Test 2 O 7 Test 3 J ;(f
/
Location of sampling ports io 3 (/wm /A /[A)@
7
Number of traverse points per test: Test 1 (27 Test 2 o Test 3 6

_—

Do sampling points follow EPA guidelines? Yes { 55 No

Comments:

EMISSIONS
Test 1 Test 2 Test 3

. g #2977 - -~ 2y 7
&WProcess wt rate (ton/hr) sz ,%2 7~u ggs /2 ,777/"5247/\,

Allowable emission (lb/hr) % 2 ) 2204 2 d . /70~ 67 WW
Measured emission (1b/hr) )07 - /4 D4 (5 76 "’”7>
%Z Isokinetic /100% /@% /0&%

Comments and recommendations:




TSP

DATA SHEET

= 29.92 in Hg
= 528°R

Test 1 Test 2 Test 3
barometric pressure at site (in Hg) er(]p |
absolute stack gas pressure (in Hg) 77 ‘75’—‘_"/—__9
absolute average stack gas temp. (°R) f?/ 5 37 ﬁ//
absolute average dry gas meter temp. (°R) f)/ot-/ /7igf L)’Jg
total volume of water collected (ml) }zf, / 306 2(/5)

volume of gas through dry gas meter (ft3) 7’7 7573 fbﬁ’ /ﬂ/ﬁ—d?

average pressure drop across orifice (in HZO) /772/ Adz25 L 5

pitot tube coefficient (282\ -

average velocity head of stack gas (in. HZO) @/97( ﬁ%_? - 757

cross—-sectional area of stack (ftz) 17/7 >

total amount of particulate collected (g) 2.0/73 o 0/ ¥ 0. 00 7

total sampling time (min.) @0 —_——
. o
cross—-sectional area of nozzle (ft2) 3 J15x,0 7

ORSAT ANALYSIS

Test 1 Test 2 " Test 3
— “\4

% co2 o
s
% 0 7/ =
2 S A _ _—
: —

%7 CO 0
—>




CALCULATIONS
A _ . 3
1. Vw std = volume of water vapor in gas @ SiP (ft™)

v = 0.0474 fta/ml © v,

w std ic

=/./9 /5 3

Vw std / ? /49 ? //g fe
2. Vm std = volume of gas sample through dry gas meter @ STP (ft3)

v = [17.65 °r v({©P + H

m std inmg | ™ P T3¢

T
m
~

Vs~ 05T 7 5105

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

Bwo = vw std

Vw std + Vm std
Ve 2
B =007, 007 o>
WO

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

=
il

4 O44(/CO)+ 32(/O)+ 28(/N + Z Co)

3 2&8 /b/gﬁf fgb,"L 1b/1b mole

=
It

M =M, (1 -B_ )+ 1838
s d WO wo
. +

M = j&ﬁ, &/7[} s 25’60 1b/1b mole
5 Vs = stack gas velocity (ft/sec)

VS = 85.48 Cp (VEpP)ave TS

\ 1:’s Ms

v =‘)5/’(76 , ﬂ% R ﬁé/ ft/sec

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

o
i

p
60 (1 -8 )V -4a [530 g
S wor s s (TS )(29.92)
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PARTICULATE
CALCULATIONS (CONTINUED)

7 Cs = concentration (lb/ft3)
C =2.205x 100 M,
S v
m std
-7 -7 ~7 3
C, =/5%x0, 517xw |, 520V 1b/f¢
8 E = emission rate lb/hr
E = CS . QS - 60
E= /07 ,p7% 046 1v/nr

9. 7 Isokinetic

1.667 T (0.00267 Vie ¥V (P AH ]>

H
1

8V P A
n

I = /%43 67 a1,




STACK EMISSION REVIEW

COMPANY /T /ﬂ 42,7;6 M LOCATION 4%//;44,«/\/ |

TESTING FIRM 4/,//’ 57 /%4//, TESTS CONDUCT}g BY /o M
DATE TESTED ///// 5 /e JZ% /%4”*‘ “
TEST OBSERVED BY 71,7’ Cavind)

TEST EVALUATED BY % Wmf

via

STACK DATA

Stack ht (ft)

Stack dia @ /7,}5’% @;%@

a
Process ventin 12 through stack #// u ﬂa@% /&/M‘Z{Z;‘ﬁ /A 24 e ,ﬂ/
v 7

TRAVERSE POINTS

7

/s s
Nozzle diameter: Test 1 ﬁ /3/'0 Test 2 /-- /OCO Test 3 ﬂ s &0

Location of sampling ports }WC/) é—jﬁéajm 3 67 9@&”’&) |

Number of traverse points per test: Test 1 é Test 2 6 Test 3 é

Do sampling points follow EPA guidelines? Yes /X No

Comments:
Brores 7 A
?/M P pph fhas,, A
, 74
I v 477
passions — Pew REFD A2 20704 5@«%

Lz, ~ Test 1 Test 2 Test 3 .
£ 27 TN
@Process wt rate (ton/hr i#z’ L/.Z_L_Zéw m/}?ﬁ/ﬂow’ _

Allowable emission (1b/hr) d4% J.4% o4 % /W’”&”@?%

Measured emission (1b/hr) d. Rs— g. /5 0./ 5 f 7 7
% Isokinetic /(j}’«% ‘, @4% I ‘/7

Comm%nd recommendatlons@ W w }J.M 0&7/%‘%_
i s Sl of Grplie E ok




JC drwmes?é 75p

s
BEs sueer D 1
Pstd = 29.92 in Hg
Tstd = 528°R
Test 1 Test 2 Test 3
Pbar = barometric pressure at siﬁe (in Hg) //"747 _’———-——”—5\*
PS = absolute stack gas pressure (in Hg) 7?5} -
TS = absolute average stack gas temp. (°R) /%/ 53// ,0,35/
Tm = aBsolute averaée dry gas meter temp. (°R) f—/ 7 /_//? 570
V.. = total volume of water collected (ml) j{ﬁ/ s /ff
A = volume of gas through dry gas meter (ft3) 3317/ 7/‘,'5“/{0 F7. @OJ
AH = average pressure drop across orifice (in HZO) 0_[73 0)(5/9 (’75/(55
Cp = pitot tube coefficient CQZPZ‘A_Q—_——v_____\\7;> ——
(V"Z\_P)ave = average velocity head of stack gas (in HZO) 0. 9§7 . /ﬂj‘/ /. ()5—/0_? /,f/éf
AS = cross—-sectional area of stack (ftz) J g7~ —= /4? -
Mrl = total amount of particulate collected (g) J- L};yé 0. d/A0 00,95
& = total sampling time (min.) é 0 —
An = cross—sectional area of nozzle (ftz) /. 7/7/\///4

ORSAT ANALYSTS

% co, 0 o 2.4
¢ o, 2 2 17
% Co 0 O 0

v, 27 7 77




TC A th T

CALCULATIONS = e

_ . 3
Vw std = volume of water vapor in gas @ STP (ft )
v = 0.0474 ft3/ml -V,
w std ic
- A - ﬂ j 3
Vo ced 4, U,éf SRR
Vrﬁ std = volume of gas sample through dry gas meter @ STP (ft3)
\Y = 17.65 °R v P + H
m std Tmag ) ™ P 133
T
' m
=45 377 w5 a £3
Vo std 20, ,3€ﬂ , DA £
Bwo = proportion by volume of water vapor in gas stream (dimensionless)
Bwo = Vw std
Vw std * Vm std
BWO = 0'0/ ’ 001 ’ M;’

Molecular weight (1b/1b mole)
Md.= 0.44 (% COZ) + .32 (% 02) + .28 (Z N

=OYrY4 ,"’Wd , 7912 1b/1b mole

2+4c0)

Ms = Md (1 - Bwo) + 18 Bwo
M 1188 9940 Q%N 1b/1b mole
Vs = stack gas velocity (ft/sec)
Vs = 85.48 Cp (vB&p)ave TS
P M
7,75 s e

G,

<
|

s = ()4) 36] s W s 7/(95 ft/sec

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

S =60 (1 -8 © A (539)( Ps)
T /179,92
Q =¢?0/0 ﬁ ?}5 min

3197 579 7 g /5”7%0‘?

o

O O
1} |




A mﬂ =16 TGS

/ﬁ / /3/47

PARTICULATE

CALCULATIONS (CONTINUED)

7. CS = concentration (lb/ft3)

C =2.205x 1075 M
s ‘7
m std

. 4
c, = 7‘&‘/“/ / y/,;, /41y 1b/ft

8. E = emission rate 1b/hr

t=3
il

CS : QS + 60

E = 0,;6, ) 0//4 > O/q 1b/hr

9. % Isokinetic

I=1.667T {0.00267 V. + 7V .p + AH
s ic m ["bar | £ ]
T 13.6
m

& V P A

I=/ﬂ;3;l“’/0//70 , ) /q

e

0 gﬂ/’/@#”’“ A“/%/
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STACK EMISSION REVIEW

COMPANY AJ,M/Z( M M LOCATION X%ﬂ?}n

A4

TESTING FIRM l//}; 9 Yy /7 TESTS CONDUCTED BY % ?/4/,@@

DATE TESTED ////5/5}7 %’VW
TEST OBSERVED BY /4}% ﬂM |
TEST EVALUATED BY S Wﬂ/ﬂ/

STACK DATA

Stack ht (ft)
Stack dia‘Q / Z. 7% Mﬁ"ﬂ?m

Process venting through stack ﬁ‘/[ WM 27% /M%ﬂ-ﬂ/

TRAVERSE POINTS ) m
. Za —
Nozzle diameter: Test 1 Test 2 Test 3

Location of sampling ports 2 3%? f%)W 3/ﬁ,?/@ m
7
Number of traverse points per test: Test 1 ?_ Test 2 z Test 33

Do sampling points follow EPA guidelines? Yes [5 No

Comments :

EMISSIONS
Test 1 Test 2 Test 3
Process wt rate (ton/hr)
Allowable emission (1b/hr) ”"A =
Measured emission (1b/hr) XN 0.97. o A0 é@?ﬂ%)
% Isokinetic /y,_é =

Comments and recommendat ions:

/%,%W/W é///f%ﬁ
/’WMW %///)




o= 2292 P

Top™ 528K

TE fyuee s K2

, Y o= VS
INPUT DATA FOR $S02 TEST PROGRAM TEST 1 TEST 2 TEST 3
AMBIENT PRESSURE (in Hg) lose 23 60 =
ABS. STACK GAS PRESSURE (in Hg) 2 D36 — EN
ABS. AVG. STACK GAS TEMP (in Hg) 7 - e i 4 25
ABS. AVG. DGM TEMP (*R)  Tm 29/ e 2=/ 5 4~ Z0
TOT VOL H20 COLLECTED + S02 (ml) /, j ¢/ /;/ & / 5‘ -
VOL. THRU DGM: Y ADJUSTED (FI3) Y xY | 33 3/, 37577 2. o0
AVG DEL P ACROSS ORTFICE (in 120) A/ | (4773 D57 0563
PITOT TUBE COEFFICTENT Co 0.5 P~ ‘ =
AVG SQRT VEL HEAD STACK GAS (in HZO)%‘?; 0937 /J05 S / 057
X-SECT AREA OF STACK (FT2) As ‘ N —
AVG VOL TITRANT USED IMPINGER 2 (ml) ¥ 0.20 C.) P 73
AVG VOL TITRANT USED IMPINGER 3 (ml) 0.05" 0. % 0 ps-
VOL TITRANT USED FOR BLANK (ml) V, | 007 005" 0.06
VOL IMP2 SOLUTION CONTAINING S02 (mD)Y | 24/ 4 257 ? 7f
VOL IMP3 SOLUTION CONTAINING S02 (ml) )Y g@g 2073
VOL SAMPLE ALIQUOT TITRATED (ml)  Vj ' 5 &5
NORMALITY OF TITRANT (meq/ml) N J. 00 J5%5- S e
ORSAT ANALYSIS
% C02 2 0 .
% 02 2./ 7] 146
% CO §; O 4 0
7 N2 VAl 7“/ AC/

NOTE TIF ALIQUOT FACTOR IS GREATER THAN 1.0 DIVIDE THE APPROPRIATE IMPINGER
SOLUTION BY THE ALIQUOT FACTOR AND USE THAT VALUE FOR THE IMPINGER SOLUTION

AND USE 1.0 FOR THE ALIQUOT FACTOR
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&TZif A&mwc;,#%ﬁf ,%ZKZZ-
CALCULATIONS B 1)isf57

. _ N . 3
1. ,VW std = volume of water vapor in gas @ STP (ft~)
v = 0.0474 ft3/ml v,
w std ic
- ) ] éi ZZ 3
VW Std - '/),L’ 3 (] Py . 3 ft
2 Vm std = volume of gas sample through dry gas meter @ STP (ft3)
v td=/L7,65°R_ \~V/Pb + o5\
m s k in Hg)_' mk ar 3.8
. : T
: ' m
Vm std : ’Zeﬂ ’ 307/" ft
3. Bwo = proportion by volume of water vapor in gas stream (dimensionless)
Bwo - Vw std
Vw std + Vm std
BAWO = 0’0/ > 001 s &0?"

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

=
1

d 0.44 (% C02) + .32 (% 02) + .28 (Z N

q ‘/H'Yﬁ ,?Wd , 2912 1b/1b mole

9 + % CO)

=
|

MS = Md (1 - Bwo) + 18 Bwo
_av k8 _ '
u_ =1y 88 9040, 2577 15/1b mole
5 VS = stack gas velocity (ft/sec)
VS = 85.48 Cp (v ap)ave T

S

P M
7/’ 75 . s ]

LW e

s volumetric flow rate, dry basis, @ STP (ft3/min)
s 60 (1 - B . AS 539 PS
T 29.92
Q = ﬁ ArE

2137 5RY hTlf
Rp- 27 2577 10

N
o0 <
I i [




S ..
’ = . & SO2 Célculations (Continued) rf- X,MJU// gﬂz )

K V)3/57

7. Csoz = concentration of S02 at STP, dry basis (1b/ft3)
Cso2 = [/7.05x10°5 1p - 1 (Ve - Vb) N(V.Vso_lr;\
W] g ¥2 ngﬂ = Mﬂ %'7 196048 7 Vm std
- y7 4 -5 3
I b‘; Cso02 = g vo V] Q00Xw 5 Opyyw  1b/ft
8. E = emission rate (1b/hr)
E=C502 ‘stéO
) HIE = W9, 0.0, 0.i%5 1b/hr
TV P ZEl, V0

9 A 00000 0.0000 J-vove Z%
/ 7 ) —

, R . 007 01986
W )z 0.0220 ()






