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i RANDOLPH WOOD, ADMINISTRATOR TO: 

I 
A I R  QUALITY D I V I S I O N  

THROUGH: CHARLES COLLINS, SUPERVISOR 
A I R  QUALITY D I V I S I O N  

FROM: WOODY RUSSELL;DISTRICT ENGINEER 
A I R  QUALITY D I V I S I O N  - LANDER 

SUBJECT: TEXASGULF STACK TEST REVIEW 

DATE: DECEMBER 15,  1978 

Texasgulf submi t t ed  s t a c k  t e s t s  r e p o r t s  f o r  s o u r c e s  # 4 , 5 , 7 , 8 , 9 , 1 0 , 1 1  on 
November 29, 1978. 

The t e s t s  were reviewed and determined a c c e p t a b l e  and i n  compliance w i t h  S e c t i o n  
14,g Table I, of  t h e  Wyoming A i r  Q u a l i t y  S tanda rds  and Regu la t ions .  The s o u r c e s ,  
average measured p a r t i c u l a t e  emissions,  and a l l o w a b l e  emission r a t e s  a r e  l i s t e d  
below:- 

Source No. Measured P a r t i c u l a t e  Allowable P a r t i c u l a t e  
Emissions (Ave). l b / h r  Emissions l b / h r .  . 

4 6.67 36.21 
( 5  3.48 36.91 

7 
8 
9 

10 
11 

1.52  
2 . 1 1  
2.55 

.58  

.86  

33.35 
32.73 
31.42 
32.50 
35.96 

These u n i t s  were o p e r a t i n g  a t  a r a t e  t h a t  v a r i e d  from 57% t o  86% of t h e  d e s i g n  c a p a c i t y .  
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' Texasgulf 
P.O. Box 100 Granger, Wyoming 82934 (307) 875-2700 

November 27, 1978 

i- 

Hr. R .  Woody Russell,  Environmental Engineer 
Air Quality Division 
Department of Environmental Qual i ty  
933 Main S t r ee t  
Lander, Wyoming 82520 

Re: Compliance Tests 

Dear Mr. Russell: 

The reports covering re tes t ing  of par t icu la te  emissions from sources 4 ,  
5, 7 ,  8 ,  9 ,  10, and 11 are enclosed with this l e t t e r .  

Documents enclosed include one f o r  each source: 

( 1 )  Wyoming Department of Environmental Qua l i ty ,  Air Qual i ty  Division, 
Par t icu la te  Stack Samplinq Report .  - 

( 2 )  Field Test Data. 
(3 )  Individual Air Pollution Control Equ ipmen t  Compliance Test Results. 

Sincerely,  ~ 

EHC: j p  

Enc. 

cc: w/o enc. Randolph Wood 

R .  E .  Clagett 
J .  E .  Scroggins 

w/enc. P. V. Bethurum 



- .__.- 
SOURCE: E M I S S I O N  P O I N T  #4 EMISSION . __- T E S T  DATA-- 
UNIT: C A L C I N E R  . . -. # 1  -!2K?-!P T e s t  1 - T e s t  2 T G 3 - T -  

Stack h e i g h t .  f t .  

Cross s e c t i o n  a t  e x i t ,  f t . '  

Cross s e c t i o n  a t  p o r t s ,  f t f  

S tack  gas f l o w ,  10' ACFbl 

Stack gas a b s .  p r e s s . ,  i r i  Hg. 
Stack gas abs.  temp.. " R  
Stack gas moisture, v o l .  % 

Feed r a t e  ,. t o i i s / h r .  

Date o f  t e s t  

PART IClILATES El.11 TTED _-  
Concdnti-a t ion,  g ra ins iUSCr  

Emiss ion  r a t e ,  pou i ids /h r .  

130 : . . ____ . __ 

270.1 263-L--- 264.5 255.5 -_ 
-- 

23.92 23.89 23.89 23.98 

908 .- -. 900 907 . _.-- ._ -- 90s 

- 16.81  15.99 16.46 17.97 

94 .3  93 .9  
.- . -. 

95.2 - 93.9 - ~ - - -  

G .  OG65 0.0145 0 .  O??.? o.co19 

5 . 8 2  13.12 2.52 1.73 
~ - 



T . .  - .. 
i - * - '  

Texasgul f ,  I n c . ,  Soda Ash P l a n t ,  Grarlocr, 

.- -_ 
E i.rTSs1 FKTEsTDATA - SOURCE: H 5  

Test  3 --_ U N I T :  # 2  CALCINER A v e r - e  Test  1 - Test 2 

130 
70.86 

70.86 

-- Stack he igh t ,  f t .  

Cross zect ion a t  e x i t ,  f t . '  
Cross sec t ion  a t  p o r t s ,  f t t  
Stack gas f l ow ,  l o 3  ACFM 

Stack g a s  abs .  p r e s s . ,  i n  Ha. 24 .00  24.14 23.94 23.94 

Stack gas abs .  temp., " R  - 863 872 855 863 

Stack yas  moisture ,  vo l .  % 11.87 8.52 1 2 . 9 0  

Feed ra te ,  tons/hr .  105.9 110.6 < .  103 .5  103.5 

294.8 290.1 ' 307.9 297.6 . . .- 

14.19 - 

Date o f  t e s t  

PART 1 CULATES €141 TTED -- 
toncent ra  t i o n ,  grains/OSCF. 
Emission r a t e ,  pounds/hr. 

10/19 10/20 1 0 / 2 0  

.0026 .0027 .0040 .0012 

2.93 .- - 2.96 4 .56  1 . 2 7  
- ._ - .- .. - - --- -- .~ - - - - .- .- .- --- 

. .. - 
.- . -  

.. - . . _- . 



, 
, 

-u 
T e x a s g i l l  f, I n c .  , Soda As11 P1 a n t ,  Granopr ,  Wyoming yqn, 

.___ 
SOURCE: # 7 - E l ~ i ~ l O N  .-__ TEST - DATA 

-- U N I T :  #1 PRODUCT DRYER __ . Average T e s t  1 T e s t  2- Tesf.3, 

S tack  h e i g h t ,  f t .  
Cross s e c t i o n  a t  e x i t ,  f t .  2 

Cross s e c i i o n  a t  p o r t s ,  f t t  
S tack  gas f low,  10' ACFEI ' 

S tack  gas abs. p ress . ,  i n  Ha. 

:tack gas abs.  temp., " R  

S tack  gas m o i s t u r e ,  v o l .  X 
Feed r a t e ,  t o n s / h r .  

.- 

120- 
14.18 

14.18 

36.9 38.3 36.8 35.5 

24.12 

__-_ 
24.12 24.12 ___ 24.12 _. 

629 626 632 628 ___- -__ ._ _-_ 
44 .4  41.2 46 .8  

60.2 60.2 6 0 . 2  
--- - -- 44.1  

60.2 
___ 

--__ -_ 

Date o f  t e s t  - 9/21/78 9 / 2 1  f 7 8  9 /21 /78  

PARTICULATE . . -. . . . EIsIITTED - 

Concen t r a  t i  on, g ra  i ris / OSCF . 
Emiss io i i  r a t e ,  pounds/hr.= 

.0057 .0093 ,0025 - -__ -. .0058 

0.69 0.75 1 .03  0 . 2 8  

~. - 
. . . , .  

. . . . . .  



EMISSION TEST DATA 
~ ~ ~ ~ ~ E :  #:"%LlG& DRYER Averaqe Tes t  1 .Test  2 Test 3 

Stack h e i g h t ,  f t .  
Cross s e c t i o n  a t  ex i t ,  f t . '  
Cross s e c t i o n  a t  p o r t s ,  f t f  
Stack gas f l ow ,  10' ACFM 

Stack gas a b s .  p r e s s . ,  i n  Ha. 

Stack gas abs.  temp., " R  
Stack gas mois ture , .vo l .  % .  

Feed r a t e ,  tons /hr .  

Date o f  . t e s t  

PARTICULATES EMITTED 

Concent ra t ion ,  g r a i  ns/DSCF 
Emission ' r a t e ,  pounds/hr. 

120 
14.18 

14.18 
-- 

7 4 . 0  S7.3 z 7  9 Z 1  R 

24.11 24.15 24 fl9 74 fl9 

634 677 676 678 

4 2 . 9 1  41 .14  41 ? R  A4 711 
..- 57 52 57 

9 / 2 6 / 7 8  9 / 2 5 / 7 8  W - W 1 8 _ 9 / 2 6 L z s  

0.0100 0.0108 0.0073 0.0118 -? .. .. . - ._ - - 1,361  0.777 1.203 
_L 

1.114 1- 
3L 
I 



,,, , I .  

,. ~ I 

I N U I V I U U / I L  (‘Ili? -_____. 

Texasgu l f ,  Inc . ,  Soda Ash P l a n t ,  G r a n y r ,  

- -- 
S O U R C E :  EUISSION POINT # 9  EM I S3i fi W D A T A  
UNIT:  #I PKOJLKCT DRYER Average 

S tack  h e i g h t ,  f t .  36 
Cross s e c t i o n  a t  e x i t ,  ft.’ 

C r o s s  s e c t i o n  a t  p o r t s ,  f t t  
Stack  gas f l o w ,  .IO3 ACFM 

Stack  gas abs. p r e s s . ,  i n  Ha. 
Stack  gas abs. temp., “ R  
Stack  gas m o i s t u r e ,  v o l .  % 

Feed r a t e ,  t o n s / h r .  

Date o f  t e s t  

T e s t  1 --- Test  2 T e s t 3 -  

9 . 6 2  z,c ’ .  

9 . 6 2  

11.02 

2 4 . 0 1  23.99 23.99 24.06 

- __ 1 2 . 0 6  12.56 12 .59  

635.7 64 0 639 628 

- 1 . 0 9  1.04 1 . 1 2  1 . 1 2  

4 4 . 5  42.5 42.5 39. s 

8 /25 /78  8/25/78 8/28/78 

PART I CULATES EI4 ITTED -- - 
C o n c e n t r a t i o n .  grains/DSCF. 

Emiss ion  r a t e ,  pounds/hr .  
0.0279 - 0.0255  0.0231 0.0255 

1 . 7 4 9  ’ 1 . 9 2  1 .891 
. .  - 
.- 
.- ..- - - -. ._ - - - _. 



TEXASGULF, INC. ,  SODA ASH PLANT, GRANGER, WYOMING 

SOURCE: 410 EMISSION TEST DATA 

W I T :  PRODUCT SCREENING AVERAGE TEST 1 TEST 2 TEST 3 

Stack  h e i g h t ,  f t .  

Cross s e c t i o n  a t  e x i t ,  f t .  

cross s e c t i o n  p o r t s ,  f t f  . 

40’ 

2 9.62 

9.62 

Stack  gas  flow, lo’ ACFM 

S tack  gas abs .  p r e s s . ,  i n  Hg. 

S t a c k  gas  a b s .  ‘ temp. ,  O R  

S t ack  gas moi s tu re ,  vol. % 

Feed r a t e ,  ronslhr. 
. .€ - -- .- ..,- 
I .- ..- - -  Date o f  test  

. 
. ;+ .- .- . . -  

PARTICULATES EM~* 

Concen t r a t ion ,  grains/DSCF. 

24.01 24.01 24.01 24.01 

633 637 620 64 2 

0.93 0.68 1.01 1.12 

51.25 51.25 51.25 51.25 

8-29-78 
.. 

... 

0.0080. 0.0106 ‘0.0075 0.0059 

0.431 0.596 0.396 0.300 Emission r a t e ,  p o u n d d h r .  , 



,: 
I . . .  .. . . , 

.. I , 

I N D I V I D ! I A L  A I R  POLLUTION CONTROL EQUIPMENT COMPLIANCE TES 

Texasgul f ,  Inc. ,  Soda Ash P l a n t ,  G r a n y r ,  Wyomin 

Stack he igh t ,  f t .  
Cross s e c t i o n  a t  e x i t ,  f t . '  
Cross sec t ion  a t  po r t s ,  f t f  
Stack. gas f l o w ,  l o 3  ACFM 

90' 
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llcad D i f f e r e l i t l a 1  Sample T r m p .  a t  Imp i n  g e r  
Vcelume D r y  Gas Temp. I n l e t  

CAP, 1 H e t e r  [ F . t 3  , tlz;er 1 1; . O F  

( A I i )  In.  320 

Tenp.  of Cas 
Implnger 

O u t l e t  
OF 

.- . - .  . . . .  
_ _ _ _ _ ~  



PhRTIClllAl'E TEST NO. 
.' 

11. Convers ion  ol Wiitcr C o l l c c t e d  . t o  pas a t  H e t e r  Conditior:L 
( f o r  ens  meter  . i n t e r n a l l y  corrcct:cd t o  70'F) 

I l l .  Pc rcen t  Plois ture  o f  .Flue G a s  

.- - .. - IV. R c l a t i v c  Dcr1::ity o f  Flue Ges 

.- 

.- - .. 
- From F y r i t e  A n o l y s l s :  _- .. - -  - - % Vol ,  dry .- - 

.- - CO? = 

. _. . .  I)? = % V o l ,  d r y  
N 2  2 % Vol, dry  .:- - 

. 



1 

! 

i 

j 
1 
i 
! 
I 

; 

1 i 4 
... 

V .  

- 

VI. 

V I I .  

V I I I .  

I X .  

, 

- - - . -  

Dry N c l c r  Volume ConverLTd t o  Stnndtir-d Co ird l t lons  .. . .  

MVstd = \ h -  x. Pml29.92  = qrb.y3 x 7 4 - , 7  1 2 9 . 9 2  

c-- 

r I- 

!-..J. !. ,< . ,= o O I a .-  



, 



- 
:I  r a v e r s  e 

I Number 
j I '# l ln t  

I 

Smnplc 
BOX 

Temp. 
OF 

- -- 
Temp. of Cas 

Imp i n gcr  
I n l e t  
OF ' 

-I 

--+--- __ 

-.__- 
Temp. of Cas 

Irnpinger 
O u t l e t  

OF. 

1 .: 
. I ,  .. , 



I .  ToLnl l inter  C o l l c c t c d  

11. C o n w r s i o n  o r  Water C o l l e c t e d  t o  p,as a t  Meter Condi t ions  
( f o r  g n s  meter i n t e r n a l l y  correcl:ed t o  709) 

111. I 'crcent 1.loisture of ~ l u e  ( ;as  . 

VV/(V" + Vm) = , 7 . 1 0  / -?.(I2 + 4 7 . 4 2  
= I 1  -7 0 7. . -  

IV. R e l a t i v c  D e t l s i L v  oC Fluc Gas 
- From F , i r i t e  A n a l y s i s :  

I 

. .  



. .  
? .  

1' . 

V I I .  

vs = 2.9 x FS x x 1(p avp.. 
PS x Cd 

Wet Meter  Volume Converted t o  Stack Condi t io t l s  

1 . 1 ~  = vv + = 7 * i 3  ' + ' 4 7 , ' r L  = 5 5 6 L c u . f t . '  





. .  , 
I .  

I. i.--F I 

r-' -I--- 

Tcmp. Ilrad r ( A P , )  ---- 

S t ; w k  V c l o c i t :  
_ _  

O F  

- --l-l-- 

3 
hmh. Temp. TLJ 
B a r .  P r c s s i l r c  13.~1 
S t a r k  Pressure  
Florzlc  Size ,'; 
N c a t r r  Dor Setting 
Probe  Heater Setting 

Ouelec 
Meter OF 

(AH) In. i { z O  

I c 
_ r  
, i .i - .. - 



. _ " )  . 
PNlTICl i lAi 'E  'ICST :10. 

I .  'Totnl Wntcr c:olIcctcd 

S i l i c n  Gel l r n p l n ~ r s  

S' -, , I ,  ':' J 6 . o FIiinl 
. I  E' 

11. Conversion o f  Water Co l l ec t ed  t o  gas a t  f.1eter Condi t ions  
( f o r  gas meter in te rna l ' ly  c o r r e c t e d  t o  70°F) 

Pm  = r b  .+(Po/13.6) = 
= Z 3 G L  i n  ilg 

2 3 - G O  + ' ? 5  113.6 

Vv = 1.415 x rnl/Pm = 1.415 x'.':?.Y/ 7 S q 6  - 7..;cu.ft. __ 

I V .  Re la t iwc  D e n ? : i t y l u c  Cas 
- From F y r i t e  Analysis:. 

Dctermina t ion  of Average :.lolecular Weiglit of F l u e  Gas 

1I2O = 18 x ,4.14 
C 0 2  = 44 x C ' O  X 

?? - - 3 2  x4(5 x 

N Z  = 28 x 7Y.5 x 

- R c l a t i v c  F luc  Cos DcnsLtv 

Cd = ,?7d!128.95 



, 

Vs = 2 . 9  x Fs x 

I 7  

ElVS = E1Vm x x E = 53.11 x 2& x 
PS 530 ?<!4 530 

= ql-7 I cu. €t. 

. .  



I b / h r  / X 

x 4 5 4 )  

6 10 RLu/h r  

i 

. 
' .  

. 





: T X A S , G U L F ,  ING., . GR.AXGEK, WY. , C A L C I N E R  f i 1 , ' E M I S S I O S  P O I N T  h4, 1978 

SUWIARY OF STACK SElAPLING C A L C U L A T I O N S  .l',.?:l. I *I.[<::[. ', I. Z l ' I ; ; , .  

. - .23.88 23..8.8 ?5 -.23.. 4 7  
23.89/ 23.89/ 23.98 - 

907 908 

530 *) 

121 , 121 ' 142 ,' 
37.71d 36.35, 38.21, 

0.53, 0.52d 0.56/ 

0.83@) 0.83p) 0.83L2' 

'0.749 J 0.7201 0.758/ 

70.874 70.87 J 70.87/ 

/ -- -. J 
900 

.- - . . J  

530 ') -- - __ 530 0 

-- 
____ 

..-_- ._ __ 
.- 

. .  

-- 
0.00387 

0.00082 

.- 0.02996, 0 . 0 0 5 5 6  

.- .. - - 0.00132' 0.00312 -. 

0.02996' 0.00868~ 0.00469/ . -  ....... - _. 

60 ._. / 60 __ 1 60 __ L/ 

.000341' .000341 J ,000341 J 
- .. - -- 99.9s 101.10 102.52 - . --_ - 

- .  
?? 

~ .- - .. - . -  .-  

..13.-l.2 .-.?A 1.73 

- - - . . .  - ... - .  - . .  - .  . . .  . . _  - - 
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33.5 
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80. s 
97.25 

109.0 

......... 
............... 

.. __ ..... __ __  

.... _ . -. 

. 31.4 

95.5 
112.2s 
124.0 
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.60  
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' ,800 
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-.- Star t  Time 10: jO I n i t i a l  Leak Check, CFS 
am 0 a t  15 m. IlCJ. 

F i n i s h  T . k  11:40 

F i l te r  No. 10 c~1.1 0 at 1 5  i n .  FZ. 

- 

F h a l  uCak ale&, OS 



r o t  I 3 Z E z -  

id-- -.* ' 

I__-( I-- 

__{____I--. I--- 

I_____  

-7- 

_ I  f-. 

3 6 0 
4 7 0  
.1 so 
1 so 

...... 
440 
450 
450 

.- 440 
450 
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2000 1 - .I 5365 __ - 
167 - 1 2 3 . 8 9  I 447-. 
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- kir. Prqur;ure, in, Ilg. 2 3 . 9 7  __ Date 9-15-78 

SLart 'rim! 9 : 2 0  . 

F i n i s h . T h i 2  10::s 

. .  - - . F i l t e r  No. 12 
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1 2 1  
... 

.............. . . . . . . . . . . . . . . . . .  . . .  .-_.I- - ........ __ - - .......... 
......... 



- 

' W I N G E R  2 

DWIEJGER 3 

-- 
Initial Wcight/Volume 

Increme 



Ir4PIE!Gm 2 

I , 

135 

Increase 

~ 

a 

- 11- 

. 



> . . . - I  7- 



36.24 
TEST 3 . /4 

E = 17.31 (95.2 + 8.0) = 36.3 lbs/hr /23/ h.KJ?d&) 



TEXASGULF, INC., GRJWGER, I V Y . ,  CALCINER #1, EMISSION POINT # 4 ,  1978 

COAL ANALYSIS - 




