Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary
Point and Area Sources. AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section. The file name
"ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2. The reference may be
from a previous version of the section and no longer cited. The primary source should always be checked.

Background Report Reference

AP-42 Section Number: 8.12

Background Chapter: 4

Reference Number: 30

Title: Particulate Stack Sampling Reports

Texasgulf, Inc.

September 1978

| r
s .
0\ .\[ f"() ;@ C{@W%C“‘

%4



EPA
Text Box
Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section.  The file name "ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2.  The reference may be from a previous version of the section and no longer cited.  The primary source should always be checked.



: o] ! : ; :
2 - -
!' ' 5

. . ection 5
- ("EMORANDUM ¢ | ReFerence 3o

TO: RANDOLPH WOOD, ADMINISTRATOR

AIR QUALITY DIVISION
THROUGH: . CHARLES COLLINS, SUPERVISOR

AIR QUALITY DIVISION
FROM: WOODY RUSSELL,  DISTRICT ENGINEER

ATR QUALITY DIVISION - LANDER
SUBJECT: TEXASGULF STACK TEST REVIEW
DATE: DECEMBER 15, 1978

Texasgulf submitted stack tests reports for socurces #4,5,7,8,9,10,11 on
November 29, 1978.

The tests were reviewed and determined acceptable and in compliance with Section
l4,g Table I, of the Wyoming Air Quality Standards and Regulations. The sources,
average measured particulate emissions, and allowable emission rates are listed
below:- '

Source No. Measured Particulate Allowable Particulate
Emissions (Ave). 1b/hr Emissions 1lb/hr.

[ 4 6.67 36.21
3 3.48 36.91
7 1.52 33.35
8 2.11 32.73
-9 2.55 31.42
10 .58 32.50
11 .86 35.96

These units were operating at a rate that varied from 57% to 86% of the design capacity.
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std = 29.92 in Hz
Tsza = 532° R %Aﬁ %/3' %’/
Test 1 Test 2. Test 3 .
Pbar = barometric pressurc at site (in Hg]’ 2< Fr 22 PF ;_; ?75
Pg = absc]'.ute stack gas pz'essure'(in Fz} 3,7 23 F9 z__{zy .
T, | = absolL.._e aver_ac= staf"k g2s temp. (9R) _@; 297 - Zc.')g’ "
Tq . - = EDJOIULE average dry gas mater. temp. (OR 530-' | < Fo 0 )
~Vi¢ = total volume: of water collected (ru) L L7/ /47
_ Vo o= .volu-:aa._o_f_ g;s 't}_w_rough dry gas meter (ft3) 7.7 - 2. T2
AH | = aver;igé'pressure drcp across orifice (in H,0) __:_f_j_ -__L_.S‘:.? :.S_G: -
. Cb' = pitqf'igbe-cbeffiéien?. - | : . (;;%/ .. ;;;;:. . P
FNe)) all;.ie" '_aver;af:‘,e \-'e‘locity hezd of stack gas (in HZOJ..- 777 . zZzo | . 753’
A, = = cross-sectionzl area of stack (£t2) .77 J0.8 7 -]o_ 77
L | = total amount of palrti;:t'Jlate, co.ll:ected. (g} =~ _a72% ,%oé ﬂé_?
:o. = total sampling time (nin.) : . | __ LD éo - éO' -
An = cro'Ssl-sectionél- gire.za- of nozzle (ftzJ S J 22 L 00O %
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Lo Vi grg = volume of water vapor in gos & STP (fi3) ’

Vie std = 0.0374 £t3/ml - \1c ] . .
Vie std = 7 > 57/, ¢ 77 i3
2. Va std = volume of gas sample through dry gas mzter € STP (£t3)
‘Vm std T 17.71 OR Vm pbar + AH
in Hg 13.6
. Tm

Vo std = ., /Y, F205 3044 £t3

-

3. Bg = proport101 by VOlLu“'—‘ of h._Ler vapor in gas S-.rec.m (dirsasionless)

EBp = Vs std . ‘
CVYwstd * Vg std | s S B
Po=_ M s 4, /8 e e
- 4. Molecular weight (1b/1b role) ' - ' S o
Mg =.0.44 (5 CO7) + .32 GO+t ERE
Ma = 27 5 ;% 979'(9? J/lb rmole ] - ' -
Ms = M3 (1 - BmJ +.18 Bo )

274/, g@ 70 09 lb/lb mole
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‘5. Vs = stack.gas veloc1t}f (ft/sec). .

Vs = 8; 48 Cp (YA Pp)av Tg /Lw“’ - 97
\}P.?‘E : A N
, . ' . T - /. \6 \Ol / 0}4/
"S = é’@é. 05, &8, 43 > 4%35_ ft/SSC : '}t’ | bf} o
. ' . <Al )
6. Qs = volumetric flow rate, dry basis, & STP (ft3/mir) ’)’6{} g??
Qs = 60 (1 - Byo) Vs - Ag sse);"p AT
: Ts /| 29.52

Qs =5 Prr7 4 375 70434640 £r3/ain

7. C. = concentraticn (lb/ftsj

C €= 2.205x 1073 M
Vm std

4 .. 7. .7 - .
Cs =72/ 4. 5900 , 2. 97X0  1b/£e3
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%‘Isokinetic
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Pspd = 29.92 in Hg
Tszg = 5329 R
Ppoar = Dbaromeiric pressurc at site (in Hg}-
Pg = absc}ufe stack gzs preﬁsure'(in Fz)
Tg = 2bsolute averags stack gas temp. (OR)
Ta = absolute avefage dry'g;s mater. temp. (OR
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- cross-sectionzl artea of stack (ftl)
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Poar = barometric pressurz at site (in Hg}.

P = absclfufe stack gas pressure (in Hg)

Tg - = zabsolute avérag.-‘: stack gas temp. (OR)

Tm- = absolute avefacg dry 0.:15 mater. temp. (OR)

Vie = to-a‘f .\,oTL.c*e of watar collec._ed (n;)
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w.std = Volune of water vopor in gas @ STP (fL3)
Vie std = 0.0374 ££3/ml - Vi
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Va std = volume of gas sample through dr) gas meter € STP (ft3)
Vo std = [17.71 R Via [ Pbar + 4H
in Hg 13.6
Tin
Va std = 2025, JRP0, J7. 7/ £t3
Bx-;ﬁ = proport‘o‘l by volur*o of water vapor in gas s._rec.u. [dm"nsmiless)
= . Vv std S
CViestd Vg std
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Molecular weight (1b/1b mole) .
0.44 (% COz) + .32 (% O2) + .28 (5 N2 + % CO)
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Pord = 29.92 in Hgz

Ts:g = 5329 R
| Test 1 Test 2. Test 3
Poar = barometric pressurc at site (in Hg}' TY ST 240¢ .074-/5’6'
P = absclute stack gas pressure (in Hg) - IS /S A op —;;;-2 -
Tq oE absolute 2verage 'stack gas temp. (°R) A &37 Gilo - _—;;; -
T, = .a'osolu-te average dry gas meter. temp. (OR) - .‘ ga " <30 S70
~¥i¢ = total volume of water cgl.lected. (51.1)';' o G . Po? - o -

Vg © = volume of gas throug . neter (£r3 5 2
Va ' Of g s through diy gas meter (£e3) T 5F - RIS ooy

AR = average pressure drcp across orifice (in H0) .3/ o5 TP -
. Cp i Pitqﬁ 'tube-cée'ffiéienﬁ-_ | R . f .. 23 s P &4 X5
‘(AD) .= 'aver:agc {-'e'ioci* head of stack gas (in H,0) o
EOE city gas (in Hp0) 595 S22
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Vi, erg = volume o" vate : as & ST t3 :
v osid ~ Yiater \-..‘D. in gas & STF (fl. ) ‘ .
' #2 foodiit De st

Vi szd = 0.0474 £fr3/ml " ¥ic R
1503, /4 3b, H#49 ftd
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n
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Va std = volume of gas sample threugh dry gas meter € STP (ft3)
in Hg 13.6
T )

Vastd =Y > LIEVs 7 Lift3
- Bmn

By

= proport1o1 by volurﬂ- 0; water va2por in gas siream (dimsnsionless)
= Vv std . - ' . .' ’ ' -
Vi std Vg std o : L
Bo=_ 4/, Y3, Y5 o ST T
Molecular weight (1b/1b role) | o T
My=046 (3C02) + .52 (502) + .28 (sNz+3%C0) - .
Mi = 780y, 2P 24 s JFP¥ b/1b role o
Ms =M (1 7 Byo) +.18 Bp | |
Ms = YYD, TPy 23, 941b/1b mole w %M
Vs = stack gas .velocity (ft/se"c] ;: 77/5{’7 _ o )
. L = il 6 -
. Vs = 85.48 Cp (Y. p)ave Ts = 3(]50‘/
| \}P; T = 32, "#
T 1 [ 62
Vs = 4359, 327/, STUS Frlsec 3 _
Qs = volumetric flow rate, dry besis, & STP (£t3/min)
Qs = 60 (1 - Bo) Vs - Ag (32} Ps )
: T \23 S
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concentration (lb/ft3)
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Stack dia (ft) FS5 B . .

Proce:u. venting tqramn stack

Tm\-‘etj_.ie Polnts . . .
' 2
Test 2 // Test 3

Oboplstcenny .

Test 1 /¥ "

Location of sampling ports Pogp

Norzle dismeter:

Tests Conducted Ey

'.1";"

'*-.’n.. DT

ar Thgn

~¥aa,

.- /#" -
4 ppsteean

Number of traverse palnts per test: Test 1 /7 Test 2. /7 . Test 3 /o7
Do sampling _péints follow FPA gm’-?.ehnes? Yes - / T No | it .
Co:m:en’ts-: - ;E'_ .-G
) = - -‘- \ .
Emissio , .Test 1- Test 2 Test 3 .Uﬂi‘f'? 5.
— ;N -73 ,5»/44’ -z%’.:'. 63/// B - JRC'L'
Process wt rate (ton/hr) Y78~ *7 & ' 45
Allowable emission  (1b/hr) ILS¥ - 345 é/? 2/ Y2
Mezsured emissien - (1b/hr) 2.4/ PP CF27 . S5
% Isokipztic /01 0/ /O/ )0/

Cemmeats and recocamendatlons:

The mwé WARS 45/\7 pboa’ 57/ o F
;4./{

woemal o) AS o~ M/ﬁc’é
Myt Aputstnws  eow %3, Tl

A

c’/goxffif // &

Comp Lapes

The Aots ane  Aaplabl T y,ujf /S




Tgsa = 5329 R

Test 1 Test 2. Test 3
= baromeiric pressurc at site (in HQJ' 2397 279% c7</a§'
= absclute stack g2s pressure (in Hg) - 299 27.99 406 -
= absolute averzgs s-tack gas teap. (°R) . Q;/o‘ 639 ' HTE
= ‘EDJOIULE average dry gas meter. temp. (O9R) - . &;’0. T Ko &?_Q_
= to,a‘l \.o'lu.-'e of watar collecLed (ru) ) Yz L Y¥s Yo

= volume of gas through dvy gas meter (.Et3) L 2IE KPP P

= average pressure drcp across orifice (in H0) .77 ., ap .o
= pito{: 'tube'cbe-ffic.:ient-. T L , 87 Y€
= 'a\fe]_'.age i—'e'locity head of stack gas (in‘ HZO)‘ ,__?{/Cé e &4 .Fa3
=  cross-sectionzl arez of stack (ft2) QoL 7 e 2
= total amount of p3I'L1’-U13.Le collecu’d (g . O3 Q4 FY O3 A
= total sampling time: (min.) : :}:_f woe e _ 48 @O iy s
= cross sectional area of nozzle—(f‘z) _,gg.g_;ﬂ/ L——-’{ZM
= - Aesz?c; TEst e :
@&/é /M 07853 = L83/ ‘ 03095
Lokl Al . o/0e3 016725 008598
: a T 839 O Y4/ 03693
= Analysis ' - '
Test 1 Test 2 Test 3
3 COp o __ 0 < )
3 02 _ -/ -/
3 C0 Q.. O (&)
3 NZ 22 ] .__Z_?__ __Z.Z_ ’

/_ssawfa_/ ) ://?A&é' s

el




Vii std = volume o§ vatec vopor in gas & SIP (£i3) Lpeson AL #9

0.0574 £fr3/ml - Vjc _ : 2/ %aoéag‘ﬁle;y
VE

t"
X
n
it
n

]

VW std © /JO > _:;/ y ,/? fts

m std = volume of gas semple threugh dry gas meter € STP (£t3)
Vi std = [ 17.71 9R Vm [ Pbar + &Y
in Hg 13.6
. Tm
Vi std = /285, (245, LTH £

e

.  Bip = proportion by volums of water VEpor in gas stream (dimensionless)

Ewo = . Vi std -
Vi std-* Vp std
‘Bh'o = f0/ > ;0/’ 15/ .. . . a - : ---. i

Molecular weaight (1b/1b mole)

Mg = 0.4¢ (3 C02) + .32 (5.02) + .22 (% N2 + % CO)
Ml = 2.7, 95 %/ c:a??{/lbnb Fmole
Ms = M3 (1 - Bio) +.18 By
Ms = ZA77, LR, JF 77 1b/1b male |
Vg = stack gas_'veloc'ity' (ft/sac) :‘%j‘ .;./w«, -
.r' . - ‘_:'-_—: 0/4{/ : ol 3 -—
- Vs = 85.43 Cp (Yaplave | Tg .. = L i i
' - \Fs M5 - = ' \’5;-‘:‘61{ g
- : T ; o -
Vs = 29,35, IH, 2047 ft/sec AT )
. 1 . T

Qs = volumetric flow rate, dry basis, € STP (ft3/mir) \.I}\ét

pa iy
w
f

60 (L - Bo) Vs - Ag (s 9),
: I
Qs = 2P0, £P03.0, 79%./ fro/min” )
C, = concentraticn (lb/ft3)
C..= 2.205 x 10°3 My . L

-6 -
Cs = #.5‘3 l’/o > o’f,&'}’/ﬂ Y7410 1b/E




LSS O A X9

4 Mé‘—q}a@ :SJS

E = enmission rate 1b/iu
E=CS'QS'6O
E

= Y s Z9F, 2I7 1b/hr

9. % Isokinetic

=l
]

1.657 Ts( 0.00267 Vic + Vp (Ppar + LH ))
Tn 15.6

8 Vg Ps A,

2/ 10/ . 18/ %

-t
I

Sllid i Vi




— -
Ceasany _/_EL’&S'\_W/K . Location

Testing Fim ' Tests Condu‘cted By
Date Tested ?’/é’j /7? L
Test Opserved By e 2
Test Fvaluated By _ﬁﬁt‘?% é , &7 i J ‘ r‘ :
- Stac! ‘ k Data | : . ' . - ..
_ Stack ht (ft) 4o ' ' oo :
Stack dia (£t) g o S

Proce:,.: venting trlrcuan stack

Traverse Points .
| 17 '.,.-: s . Y, T / &
Nozzle diameter: Test 1 /Z Test 2 A Test 3 ¥
Location of sampling ports P/ n@awﬁgmf  deln, s
Murber of traverse points per test: Test 1 o7 Test 2 Tcst '
. . EE X 3 _L.

Do sa_':'.pliﬁg Points 'follo-'» A ge.—lc’.ellnr?' Yes "~ / No: eem wirfe 03 -
* Comments: —;-z- " - R
= " R

ssions Test 1 Test . )

-————zr—* ESign). 73 ¥ AvE borry 'es z Test 3 /u.ae,fyg

Process wit rate (tO‘L/th \5]6?5 52075- {55_ ) TS
Allowable ecission (1b/h_‘(‘) 2750 L TSP _\3{:73 i@% S5O
Measured emissien  (1b/hs) 78 ¢ 7Z s¥

% Isokinztic o7 55 > - / ‘

. R Lo o0

Cc:'*"ﬂ'u.q ar'“ recoimnendal ions:

///cw/ ~ ?4/ o) S Mo | Jake T
AT P seate 70% o vod) o8- 75‘% 0/~ /ua.ezwsbz
ges ey 77 __

The Zats g amudtele . THs g 4S o comploanioe—




EryssonE Wz

Psrg = 29.92 in Hz

Tg-d = 5309 R
Test 1 Test 2. Test 3
P-Imr = barometric pressura 2t site (in Hg)- 900 JED0 '.74{0(_)‘
Pg = absc];;fe stack gas pressure {(in Hz) T4/  JLO/ 974,0'./.
Tq = absolute averagz stack ga‘s ?:e:'.\.p. {®r) | év37 _écja . ‘é'ygz_
Tn . absolute a;"tler;age é-.ry gas meter. temp. (OR R ._ &30-- <o) <70 )
Vic = total ;;olL--r-,.*.e'o-f water collected. (m1) | o Z/ vy | j o
Vo © = volums of gas. through dry gas meter '{ftf?)__u_ 17274 - Je23  4sI9
AH = aver.a'gé pre:sslure drco across orifice (in HpQ) ,/4. ' /7 : e -
| pitqi 't_t_lbe'-cbeff-ic':ien.t -_ | R o (,'J"J’ ‘ LR7 PF

'aver.age velocity head of stack gas (in H30) S D

Crsat Anzlysis

" cross-sectionzl areaz of stack (ftZ) Qé!‘z Pt
total amount of pirti;:ﬁlate, collected (g} W7 /A L0577
total saspling time (min.) :“E: U /O E71-2
cross-sectional area of nozii..e (£t2) 083 - 00034/ .

' Jest s JeszawC JesT.3 L.

LronldalF - 0065 - pOGI9 . 00477

Ghcl ~ fal~ ba3l/ ,80300 . ©0709
Jolrd 0/37% 00317 00695

Test 1 Test 2 . _ . Test 3
3 COp 0 _a_ 0
.5 0z =L _d/ L
$C0 0 O 0
3 N 79 79 79

,&{/755 - pssamec!

Ly

0069F -
.:'_‘;v:. 2 o




o 1. V-.. . = yvnliimo £ oyemtn e T - 4] v {r~ -
. v szd = Volume of watecr vajor in ges & STP (£e3) oo % #}0

Vie szd = 0.0374 £03/m1 - Vi : A S Ji?
Viestd =00, /3, /Y £ -
2. Va std = volume of gas sample through dry gas meter € STP (£t3)
vﬂ\‘ Std = 17.71 ?R ‘f-‘—n Pbar +'£1H
in Hg 13.6
Tm

Va std = 23, Loz, 779 £t3

. 3_. B.. = prc'nport.ion' b}’. volgr-.fe of _Iciter vapor in gaé stream (d‘ir_;".ensi_on.lessj
By = . Vie std | . ST | -7
Vi ostd Vg std . I _ S
B = 007 , 00, , 0] L IR o
- 4. DMolecular weight {(1b/1b role) o | ) | o - LT
Mg = 0.44 (% COp) + ..32_ (3 0z2) + .28 (% N2 + % CO) " B - -_ - .
Ma = 2 5, PP, I8 7#1b/1b mole - -
Ms = M3 (1 - Buo) +.18 By o - |

Ms =292.76, 2873, 28, Z7 1b/1b male

5. Vs = stack gas -veloéity (ft/szc) % .
. Vs = .85.48 Cp (1[[_‘_ p)a\re TS :E:: . ) : ’ Lo . - ‘: . -
| Vs w2 A g S
. T, e ey . . U ! ) - L
Vs = y7/7 5 f5.97, 455/ ft/sec qﬂc.o ot :
; Ul i

6. Qs = voluwetric flaw rate, dry basis, £ ST (ft3/'mira) q;’}-f’

Qs = 60 (L - Byp) Vs - Ag 5_1) Ps-
- Ts/\zs.szl-

G5TOR 40,25 5P7 20 £t3/min

concentraticn (1b/fc3)

(%]
(@]

i

i It

5. 2.205):10'{5 My
Vm std

L
LIELO 5 (40X 5 17500 1D/ £E>

0
R
[}

O
W0
Il




Lalculations ' (continucd)

g_:.,«;'/'s;bu A A0

= enission rate 1b/lw
=Cs - Qs - 60
=_78, .52 , 43 1b/hr

Isorinetic

M m m

[a)
c\e

b
)

1.657 Ts( 0.00267 Vic + Vn (Ppar + -SH) :
- T 1.6 .

& Vs PS.An -
I = 0.7 , ?‘55 .. SO/ 5 -
PR AP i B - - . e e ..- — L =T -




Ccmziny

AI

Tc;;-‘.ing Firm

Date Tosted

Tes

Test Evaluated By

_Lerzzg;m/f_ —

PLos - 2//
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- Steck Da:a

_ Stack ht (ft)

- Process venting through st

70

a? 25

Stack dia ({t)

Travetrse Points

Noz:zle dizmeter: Test 1

aclk

Location

Tests Conduc téd By

v l»--
%4—"

. .1",‘,‘!'.}“-5" e A

L ‘ﬂl -“- s -...,,_‘_"4. ‘.__. -

/‘7/,

Test 2 /4/
Location of ssmpling POTEs 79 Mo asustesmm y

',A

Test 3

Number of traverse poinis per test:

Do sampling points follow
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Test 1
EPA guidelines? Ye

'y//s?

A2

—-

i

Emissiors Test 1 Test 2 T
——1—70*3,0 1L TR, e r20 784y ) Test 3
Process wt rate . {ton/hs) M2 77 & F2 &
Allowable emission  (1b/hr) F. 7P 3555 FE 5=
Mezsured C":.SSiO:‘I (1b/ho) 5,/@ T &7
% Isokinztic /0.5 0 O/
Ccr."::::*n._q and recormeadations:
E_Z"

wzézw
y/m j 4557

COTE 4y

Retoons M ,
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e, & . " L ' ' . . . . &
) R IR [ .S}'_...-_ t Eﬂgﬂ/%’ 4

b thil

Ts:a = 5329 R
Test 1  Test 2 Test 3 )
Pi.aar = baromet‘rif: pressure at site (in Hg]- . 272F7 %90 AT SO
Pg = absclute stack g2s pressure (in Hz) AP PE AT S/ __é_z__;’_?_/_’ -
Tg - = absolute averags: sta':k gas teap. (OR) o \_5’,5?0. S5 - \c_:zg-/- -
Ta . absolute average dry g gas mater. tesp. (ORj K € (o) - S0 o )
Vie = tot a’* ;oTLc“e of water collecLed (r-,_,_) _ T o '__ 780 ' & )

Vo = volune of gas through drvy gas meter (EEJ) R _/£b£_ e/ P 4 oo

AH = average pressure drcp across orifice_ (inH,0) /3 P Y72 4
. Cp = pitot ‘tube coeffj_c:lc.n_ . ‘ T o LIS LR T« .

v‘.(o,’z-.}) e 'aver;zge veloc1“y head of stack gas (111 LIZD) K et o >4-

> a =
Ay = cross-sectionzl. arez of stack (£c2) - ém:? ' o~F &3
“Mn = total amount of p:a'rti;:ulate collected (g) * g ;.2?;;74_ O/ ERT W22
Q = total sampling time (m "1;). 5 g LT _go -z éa o 2o
An = cross sectlonal area of—x;:;zzle (£c2) M;{// if/ —M
Lo o 4 /= et /&si:? .
s ey Ry . O/ -
Lelohols  ponre . lgocqy - ocurs -
. ez LOZB | o RIT Oles) SR
Crsat Analysis ' . . ‘ : _
Test l'_ Test 2 - Test 3 )
3 0z . O 0 O
.3 0 - &/ 7/ 7/
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.
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o ~ = -, M £ ey &y ey e ar : -
Vi; s:d = volume Or water vopor in gos & STP

td = 0.0474 ft3/ml - Vi

Vi-' std T . 4/7 > .‘;y ’ .J&ftS
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h .
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~

h

il

in Hg 13.5
Tm

('17.71 R\ Vp [ Ppa + 4H

Il

Va std /4_2?, 2692, J& Q&ft3

En = PTOPOT‘-J-O'L bY VOlL“ e of water vapor in gas s..reu..

. E“'O =. . V“l‘ Std

C Vyostd.t Vg std

B = L83 , 92, 07

Molecular waight (1b/1b mole)

0.44 (% COZ) + .32 (3 Oz) + .28 (3 N +
- 2B s 22 PY, 2884 16/1b mole

=Mi (1 - Bwo) +18 Bp

i
(avy
il

v
r
il

—

=
W
[

=
e
b

= 22:5/, FFdds 2PHZ 1b/1b mole
= stack gas jvalocity (ft/sac)

= 85.48 Cp (Yaplave { Ts
' \Fs™ ¥s

&
0

./ s JZ78s JT70 ftlsec

Qs = volumetric flow rate, dry basis, € STP {

60 (1 - Bio) Vs - Ag <39), Ps. \
Ts;|25.52 57

YSOF 0> 30/7. 3 5 30400 fr.J_/mr.

concentration (1b/fc3d)

L
%
il

0
[l

5.= 2.205 x 1073 My
lJm std
6 -

Cs =4 V?,r/a 245110, .,74/1/0 1b/ft

(£23)

% C0)

il :ﬁﬁi’:fiiil!im! AR

Ewssaon) b #l/

Ao /A;ﬁé/{/@ _

volume of gas sample through dry gas meter € STP (£t3)

(d_iI_REHSi.OI"J. ess)
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Texasgulf...

P.O.Bex 100 Granger, Wyoming 82834 {307) 875-2700

November 27, 1978

Mr. R. Woody Russell, Environmental Engineer
Air Quality Division

Department of Environmental Quality

933 Main Street '

Lander, Wyoming 82520

Re: Compliance Tests
Dear Mr. Russell:

The reports covering retesting of particulate emissions from sources 4,
5, 7, 8, 9, 10, and 11 are enclosed with this Tetter.

Documents enclosed include one for each source:

(1) Wyoming Department of Environmental Quality, Air Quality Division,
Particulate Stack Sampiing Report. '

(2) Field Test Data.

(3) Individual Air Pollution Control Equipment Compliance Test Results.

Sincerely, -
. E. H. Conro
EHC:jp
Enc.

cc: w/o enc. Randolph Wood
w/enc. P. V. Bethurum

R. E. Clagett
J. E. Scroggins




HOIVIOUAL ATR POLLUTION COMTROL LAUTFMENT COMPLIAMCE TEST RE

Texasgulf, Inc., Soda Ash Plant, Granger. Wyoming

TGUT’.I_:_E?_EHTSS_ITJN_ POINT #4 _:::____ :'_EHTS—S]-Q:N' TEST DATA ) __
UMIT:  CALCINER #1 L Average  Test 1 Test 2 Test 3
Stack height, ft. 130 o
. . 2

Cross section at exit, ft. _70.87_

[ 1 2
Cross section at ports, ft .70.87
Stack gas flow, 107 ACFH 2634 _264.5___ 255.5 270.1
Stack gas abs. press., in Hg. 23,92 23.89  23.89 23.98
Stack gas abs. temp.., °R | 905 900 907 908
Stack gas moisture, vol. % 16.81 15.99 16.46 17.97
Feed rate, tons/hr. 94.3 93.9 93.9 95.2
Date of test 9/14/78  9/14/78 _9/15/78

PARTICULATES _EMITTED

Concentration, grai'ns/[)SCF. ~0.0085 0.0145 n.0N3n _9_991_9
Emission rate, pounds/hr. 5.82 13.12 2.52 1.73




INDIVIDUAL AIR POLLUTION CONTRC. _ ...

Texasgulf, Inc., Soda Ash Plant, Granger, Yyoming

P b

o IANMCE TOZT N

"SOURCE: #5
UNIT: #2 CALCINER

Stack height, ft.

Cross section at exit, ft.?
Cross section at ports, ft?
Stack gas flow, 10° ACFM

Stack gas abs. press., in Hg.

Stack gas abs. temp., °R
Stack gas moisture, vol. % _
Feed rate, tons/hr.

Bate of test

PARTICULATES EMITTED

Concentration, grains/DSCF.
Emission rate, pounds/hr.

EMISSION TEST DATA

Average ~ Test 1 - Test 2 Test 3
130
70.86
70.86
297.6 290.1 °  307.9 294.8
24.00 24.14 23.94 23.94
863 872 855 863
11.87 8.52 12.90 14.19
105.9 110.6 . 103.5 103.5
10/19 10/20 10/20
.0026 .0027 . 0040 .0012
. 2.93 2.96 4.56 . 1.27

L dlwiirckliin




INGEET0UAL ATR POLLUTION CONTROL LAUIPMERT COMPLIARCE TES

Texasgulf, Inc., Soda Ash Plant, Grangor, Wyoming

SOURCE: # 77 - __FMISSION TEST DATA )
(VNIT: _ #1 PRODUCT DRYER - ~~ Average  Test ] Test ? Test 3
Stack height, ft. 120

Cross section at exit, ft.2 14.18

Cross section at ports, ft? 14.18

Stack gas flow, 10® ACFM 36.9 38.3 36.8 35.5
Stack gas abs. press., in Ha. 24.12 24.12 24.12_ 24.12
Stack gas abs. temp., °R 629 626 632 628
Stack gas moisture, vol. %4 44.1 41.2 46.8 44 .4
Feed rate, tons/hr. o - .60.2 60.2 60.2 60.2
Date of test 9/21/78 9/21/78 9/21/78

PARTICULATES EMITTED
Concenfration, grains/DSCF. .0058 . 0057 0093  .0025
Emission rate, pounds/hr. - 0.69 0.75 : 1.03 - 0.28

Wi

)
)

il Tl bl




SQURCE: FPUINT @3

EMISSION TEST DATA

Emission rate, pounds/hr.

a0 ne e

;

UNIT:; #2 PRODUCT DRYER Average Test 1 Test 2 Test 3
Stack height, ft. 120

Cross section at exit, ft.? _1a.18

Cross section at ports, fti 14.18

Stack gas flow, 107 ACFM 24 0 7.3 32 9 21 8
Stack gas abs. press., in Hg. 24.11 24.15 24 .09 2409
Stack gas abs. temp., °R 634 637 636 628
" Stack gas moisture,rvol. % 42 .91 41.14 4% 38 44 20
Feed rate, tons/hr. 53 7 c7 co 9

Date of test 9/26/78 _ 9/25/78 __9/26/78___Q/26/78

PARTICULATES EMITTED
Concentration, grains/DSCF. 0.0100 0.0108 0.0073 0.0118
1.114 1.361  0.777 1.203




SOURCE:  EMISSION POINT #9 N EMISSION TEST DATA ]
UMIT:  #1 PRODUCT DRYER Average Test i Test 2 Test 3
Stack height, ft. ) 36

Cross section at exit, ft.? 9.62 Z.éﬁ

Cross section at ports, ft? : 9.62

Stack gas flow, 10 ACFM 12.06 12.56 12.59 11,02
Stack gas abs. press., in Ha. 24.01 23.99 _ 23.99 . 24.06
Stack gas abs. temp., °R 635.7 640 639 628
Stack gas moisture, vol. % __1.09 1.04 1.12 1.12
Feed rate, tons/hr. 44.5 42.5 42.5 38.5
Date of test : 8/25/78 8/25/78 8/28/78

PARTICULATES EMITTED

LConcentration, grains/DSCF. 0.0255 0.0231 0.0255 0.0279
5 1.801

Emission rate, pounds/hr. _ 1.749

N
fo-bui] 4




INDIVIDUAL AIR POLLUTION CONTROL EQUIPMENT COMPLIANCE TEST

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

SOURCE: #10 . EMISSION_TEST DATA
UNIT: PRODUCT SCREENING AVERAGE  TEST 1 TEST 2 TEST 3
Stack height, ft. 40!
Cross section at exit, ft.” 9.62
Cross section ports, ft? 9.62 )
stack gas flow, 10° ACFM
Stack gas abs. press., in Hg. 24.01 24.01 24.01 24.01
Stack gés abs. temp., °R 633 637 620 642
Stack gas moisture, vol. % 0.93 0.68 1.01 1.12
Feed rate, tons/hr. 51.25 51.25 $1.25 51.25
=
Date of te;t _igé 8-25-78
= )
PARTICULATES EMIfT%% =
Concentration, grains/DéCE. 0.0080° 0.0106 :6.0075 0.0059
0.300

Emission rate, pounds/hr.

0.431 0.596 0.396

[



TSUURLL; Sl L . EMISSION (EST DATA
Un17: PRODUCT HANDLING Average Test | Test 2 Test 3
Stack height, ft. 90!
Cross section at exit, ft.? 6.305
Cross section at ports, ft? 6.305
Stack gas flow, 10° ACFM _ 6.475 6.071 6.691 6.664
Stack gas abs. pfess., in Ha. 23,90 23.88 23,91 23.91
Stack gas abs. temp., °R 562 580 . 556 551
Stack gas moisture, vol. % 2.20 3;18‘ 1.72 1.70
Feed rate, tons/hr. 96,9 111.2 89.8 89.8

Date of test . 8-31-78 9-01-78 9-01-78

PARTICULATES EMITTED

Concentration, gfains/DSCF.f' 0.0213 0.0106 0.0097

0,734 0.455 0.418

Emission rate, pounds/hr.

R EIN
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AR I)l‘}l‘P.II'LT‘ﬂ:'.i'"i.' OF JFHVITONMENTAL QUL Y
DIVISION OF AT QUATILY

PARTTICUIATLE STACK SAMPELEKS REPORY

o Vi o e 1

Comp'""‘Y.____._.:FEXASQULE_’__LNL____“________ L
Mdrenas - GRANGER, WYO ' '

{it Tresle«l CALCINER #2  EMISSION POINT #5

Test Dale 10719_6 1020078 oo
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. TEXASGULF, INC.

M
It

* Parowstario precsure ol sile, dn,

- SUMMARY OF STACK SAMPLING CALCULATTONS

EMISSION POINT #5

1
Absolule sLack gas prossuee, ins Hg

Abgolule average nkaclk gas Lempo,  OR

Absolute average dey gas melor tonp,, OR

Total volume of waker onllected, mi
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ORSAT FILLD DATA

Campany TEXASGULF, INC. Sarpling Tocation CALCINER #2  POINT 4§
TEST 1
Date 10/19/78
Tine of Time CO, 02 QO
Sample of Reading | Reading |Reading | % CO» 3 O & CO % Ny
Collection | Analysis A B C A B-A c-B 100-C
10:30 AM 10:30 AM 10.1 12.0 77.9
TEST 2
- Date  10/20/78
' Time of Time - C02 05 Co
Sample of Reading | Reading | Reading | % CO» % 03 % CO % Ny
Collecticn | Analysis A B C A B-A C-B 100-C
9:00 AM 9:00 AM~ 5.5 15.0 79.5
TEST 3
Date 10/20/78 :
Ti.mge of Time (.'02 05 Co
Sample of Reading | Reading | Reading | % COy % 0y % CO % Ny
Collection | Analysis A B. C A B-A C-B 100-C
12:50 PM 12:50 PM 5.0 16.5 78.5
-5
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* TEXASGULF, INC.
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SampLing locabion o crver #2.POINT.#5  Ue__ 10/19/78

_I-EI_EJ'H_IHI'_'. (YW Trn

Waler Woight Volume Gain

(200, CiY/ML,
IMUINGER L il teiaghl Aol

Initial Weight,/®laee 077
Increase

IMDIMGER 2 Final Vi ght /Yol 2610
Initinl Weight/Volum: 200.0

Increasn 61.0

IMPINGER 3 Final Weighl /Yol

Toatial Weight,/Volum:
Incroasc

IMPINGER 4 Pinal vsight /volim 216.8.

T Fial veight /Volome 20@_:0
Tnerease

—_16.8
WAL FEYLETTURI VI _____U.s .
DARELCULNTS: COHLTCTD
FROUT-TALE AMALYSLS (Fozzie, ]’lr)lL, Filler and Holb ox
Classwwrc) =
(1) Filler & 1% ||F1ru].1_c~s~..¥f::f 0.79425
(2) Filter Tave vinight: = 0 79036 *
() et lh‘:' Part tculales (Iz2) .0.00389 7
(1) larticulatos Cawght in -

Pz, Probo & Glasee are 0.00290

(5)  'total [Jnul Catch (3 & 4) Q_Q_O_67_9_

PACKSTIALE AUALYSES (Inpingors, Connedat g Gliasswarn)

(L) Parbiculata canghis in inprineors
cvaporaled down att Yenss Lhan
1200 0.00010

TOIAL PARTICULATE CALCH (St of Frond: and Back-talf Catcehes)

e 000689
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e - TEXASGULF,. INC. Bk, 20

Sl i.rlt[ 1rwnl i“"’_.C/\LC_INER #2 POINT #5 “‘”".,, 10/20/78

v 7_1_1'-_'!:1”{[4 98]l AT

Wabor Weight /Velugy: Gain

C /1, (/10
IBRTHNCER 3 Final Weiehl /vo Lunes

_ Toitial treight Vol

. : Increase
IMPAMGER 2 Final '.’IC‘ic_[hi:/\’(ﬂ_,lltﬂ': 309.0
Tuitinl Weight /NVolumn 200.0
Tnerrease e 109.0

—

CIMPTHGEDR 3 ' Final wWaight /Volines
Inilind veight/Volumn
Inercasao

JTUCINCGER 4 . inal el ¢hil Voo _.2_11 .2 |
: Initial Weight /Voluine 200.0_
Increace 11.2 -

TUYAL FOUSIURE CATCH ' _ ' 120.2

LARUICUI NS COMTI LT
FRONT-TALE AMALNSLS  (Moszles Probe, Fillor and Hob I
Glasaw@re)

(1) Filter & Wrkioa@Eates 0.80844 .
() Filter Tare woigks: 0.79915 T -
() Mol ey o Ciea Fies {L-2) 0.00835 "~
(4 Partirgtateoss Caught. in T T

Masnla, Iroba & Glasasace 0.00071
(3) Tolal Froml Catch (3 & 4) 0.0099%6

DACKIALL AINLY TS {Tpingores, Connecting Glasmware)

(1) rarliculate canghits in fwsingors
o raliead doens ke Teee e

pludla - ._0.00189

v

TUTAL PARLICOIATE CNICH (f_jum ol Irronl. ol Bacli~fialF Catchen)
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g - 10
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Comivingy  TEXASGULE, INC.

Sampling desabion GALCINER K2, POINT #S
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et e rw e e e m et we——" s e
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ovaponrabad doemy sl Tesn
. - 12004

TUUAL, PARFLCUTNTE CNTCT

e 000444 L

- - "|‘-;

{Inpangers, Conne

4) _0.00282 T

g Clanoeine)

are dmprinvyers

L
0. 001 62

Sum of Fronl. and Rack-10LE Catelwg)
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PROCEL

Companyy  TEXASGULF, INC.

Feed rate, tons/hr

Steam rate, 1b/hr

K produced {power hoilers)
o e (e S e

_ Ramarks:

Feed rate, tons/hr
Steam rate, lby/hr

KW produced (power hoilers)

ULYYIdh BTU % prodédéd Coal Feed Tons/

¥

NOE: Fuel analysis must accomany alkg

—=

DATA

Sampling Iocation CALCINER #2 POINT #5
DFSIGH HORMAL
1300 __114.8 .
ACTUAL
TEST 1 " TEST 2 TEST 3
©110.6 103.5 103.5
NA NA™ NA
NA _NA NA
7?5 25

hr  @F

fossil-fuel fired koiler stack tests.

Remarks: j% . - .
7 Le - N o o Sraed st (i)
T phen by jahens et L7
N S Loal Fiscdeats Le=s H D
7= szs, (e 2 72)C - 27
T 2 /237 cfo;KULZ9>J6 = 3¢.77
Jast Z /73 [ /O35 # 7_.‘3’) S, 72
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PARTICUILATE TEST

Total Water Collected

Silica (el Ll ors
Final R o0 l e
Inlttal 2 ) 29
I &‘ $ teof e
Net ’
) . v
Total = 77N ml

Conversion of Water Collected to pas at Meter Conditiorn:

/13.6

(for gas meter .internally corrected to 709F)

Pm = Pb +(1>o/13.6) = Nty
= 4.7} in Hg

Vv = 1.415 x ml/Pm = 1,415 x
= 155 culfe,

Percent Moisture of Flue Cas
: - ISR
vwivy + vm) = ?é¢9! .55 ¢ %A

Relative Density of Flue Gas
From Fyrite Analysis:

Jick i 1. 5

204 = % Vel, dry
0y = % Vol, dry
Ny = % Vol, dry

i

Determination of Average Molecular Weight of Flue Gas

- - A
Hy0 = 18 x- 3¢ 92 =
COp = 44 x+: x Y 4.07
09 = 32 x+ -~ X .o 3.5
f i N, = 28 x 179 x ol = 9.0 Y
2707
Relative Flue Gas Density
¢d = 2907/28.95 =
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V. Averapc

F

lue tas Veloclty

rAl

Tr

Wb NO,

Ps

Va

e (’-*’-‘/13.6) = T

2.9 x Fs x 4J59

2.9 x 0,83 x

6(5"’) ?"ftISec

V1. Actual Flue Cas Flowrate

v

Vs x.Arcu x 60 = é%J

200 o4 T ackM

.92 x In
Ps x (d

TTTCHTATE

29,

92 x Y

21

7

[ T S I et

ihox Voo

in.Hg

X ‘VP avg.

x €6 4

Vil. Wet Meter Volume Converted to Stock Conditlons

HVin

" MVs

YI11. Dry Meter Volume Convert

Vv+\hﬁ =

Mvin x Pm x Is

;e o2 -'.' .
4’5 + i = < Ecu fr.

e

Ps 530

[

il aiklbe g 1

1]

d to Standurd Conditliong

Mvatd

{X. Welpht of Particulate Collected

Vm- X Pm/29.92

=0 435 DSCF

]
'

(‘ross
Tare
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Xi.

XII.

Dust Concentration

Grains/ACF =

Crains/DSCP

Fainisrion Hate

1]

Pounds /iy

Pevmnds/HMillion

PARTICUATE TEST N0,

15.43 x D/MVs = 15,43 ¥

w0n)] grains/DSCF

Dx Vx G(yﬁ*ws X /45&)
-o'osﬂx 7‘10,(;«;,@‘\ 60/(4\)"-3:) X (’5&)

2.6 1y v

Ftu

lh/hr [/

. |Jbb?’?/%7'r) J-‘

0212 14 grains/ACF
15.43 x B/MVstd = 15.43 x  .om0?% [ 79

x 108 Beu/hr

Lb/will ion Btu

Percent lsokinetic Sampling -

. ,
o= 05,6 x HV%‘KIS ¥t ox d")

Le.:i.;.ij 7

rn LY | D

ey . = e L s e R . . )
5 L
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90
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Nozzle Slze
Heater Box Setting

Prohe Heater Setting

‘ ]
-
.

. r 0 . '
‘Traverse|Samplingt StackiVelocity Pressure | Gas | Gas Sample Sample| Temp. of Gas|Temp. of Gae
' point Time Temp. Head Differentlal| Sample| Temp. at Box Impinger Impinger
| Number | (Min) OF (aPg) Across Volume| Dry Gas | Temp. Inlet Qutlet
i Meter Ft3 Moter oF oF °F.
- (811) In. Hy0 OF
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PARTICUIATE TEST HNO,

1. Total Water Collected

Silica Gel Impingers
Final 2 11.2. AN
Initlal YR, T oo
[ >l
Het ! 2 [~ [
- v/
Tot_al = ) 0.7/ ml

II. Conversion of Water Collected to pas at Meter Conditions
(for gas mcter internally corrected to 70°F)

Pm = Pb -F(Po/lii.ﬁ) = 2390 &+ .q( /13.4
71297 in Hg
Vv = 1.4615 x ml/Pm = 1,415 x 1102/ 2 %.47

= 7.f% cu. ft.

I1l., Percent Molsture of Flue (as

vufev + vm)

Td6 7 200 4 4742
12407%

IV. Relative Density of Flue Gas
From Fyrite Analysis:

Wit A

Cco, = % Vol, dry Tz
0y = % Vol, dry = ,
Ny = % Vol, dry =

Determination of Average Molecular Weight of Flue Gas

o = 18 x .. =

Chp = &4 %575 x 7]
07 = 32 xufe x il =
Ny LB XD x5 =

Relative Flue Cas Lensity

Gd = 290072895 = ()-i(7]




Velocity

PAVTYLCOVNATE TEST HO.

V., Average Flue tna

H

Ps 23 %0

("’/1

1.6) = 22 al

J in.Hg

29.92 x TIn x
Ps x Gd

29,92 x 1355 «x

[2304 % .17

Vva = 2,9 x F3 x

= 2.9 x 0,83 x

= 7). 1 Ver/sec

¥y1. Actual Flue Cas Flowrate

v =

= 307 45 % AcFM
307, __ACFM

Wet Meoter vYolume Converted to Stack Conditions

'\I P avg.

.qo5

itions

ViI.
M = v+ um = 200 & 479L
MVs = MVm x it x Is = srer x 2297 x
Ps 530 7244
- 8T =
VI11. Dry Meter Volume Converted tEStnndﬂrd {ond
MVstd = Vm x Pm/29.92_'§ 47492 i?B-?? /29.92
= DSCF -

iX., Welght of Particulate Collected

3724

8 ;‘-\. \‘) f-..XUA_,‘D.'_ a

/o4

177 )

{iross
Tare

log ., bdor>

Jog. Xl

Het

L1

,' ooyl

E-:,\ i !\1))

c00 [ %G

66406

-9001‘/

g rams

, ) %9

oL

M

ORI

B

oYS 7

Ve x Area x 60 = ?Jﬂl X 702{4 Sq.ft. x 60

S56L cu.fr., -

'l

530
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PARTICIHATE TEST NO,

X, Dust UConceontcation

1)

Crains/ACE l$.63 x D/MVs = 15.43.x .ovith/ vEN7?

ot .
0o 7__grains/ALF

. - ’ - .y r
£5.63 x D/MVsEd = 15.47 x  cueftD g 2837

GCrains/DSCF

024 O prains/DSCF

L
XI. FEmission Rale

Pounds /i D x Vx G(y{NVS X -’154)
a1 L %207, 95 « 6()/(‘(‘3-‘3{7 X 1454)

4.5 b ip/nr

Pounds/Hillion Btu

n

tb/he / ¥ 106 Btu/hr

= lb/million itu

X1I. VPereent lsokinetic Sampling

- - : & 2)
7. = 305.6 "x HV‘?/ Vs x t x d
105.6 x %8 ‘57/(7:) A4« f,—_-:; X (127:-‘)2)
_: b7 -
R ) =

|




Field Teatr Data

T

4
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Ineation LRSI pt Bar., Pressure Lo.° .
Date 1p-20-7% 754 Stack Pressure
Run N T IS Nozzle Size /. [ :
Heater Box Setting
Probe Heater Setting
g - )
e R e e
Wravcrsefﬁampling Stack|Velocity I'ressure Gas |[Gas Sample|Sample} Temp. of Gas|Temp. of Gas
Polot Time Temp. Head Differential| Samplel Temp, at Box Impinger Impinger
i Number |_(Min) oF (aP) Across Volyme Bry Gas Temp. Inlet Qutlet
Meter Fe3 Meter oF OF oF
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PARTICUIATE TEST HO.

1. Tetal Water Collccted

Silica Gel lmpingers

Filual - .- —>
ot =/ 60
Tultial - PATE ol B
I"({ -/ / [p‘o
Net
Total = /CL'7-S( ‘ml v

-

IT. Conversion of Water Collected te pas at Meter Conditions
(for gas meter internally corrected Lo 70YF)

Pm = Pb +(Po/13.6) = 2340 + 75 /13.6
= 224C in Hg

Vv = 1.415 x mi/Pm = 1.415 x /)% 234G
o .55 cu.ft,

111. Percent Meoisture of Flue Cas

7557 765+ 9566
= 14107

VV/(VV + Vm)

|

7
¥

IV. Relative Density of Flue Cas
' From Fyrite Analysis:.

TR

Chy, = 5 O % vol, dry o=
0, = /b5 7 Vol, dry ==
No =785 % Vol, dry .

Dectermination of Averape Molecular Welght of Flue Gas

N0 = 18 x 14.19 =
€O = 44 x $°° x -ys5¥' =
07 = 32 x5  x y5gr =
Ny = 28 x 775 x  yig! = . ;
c) /‘Y 4
Relative Flue Cas Density
cd = D7¢ie.9s = 006/
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PART LCINATE THEST NO,

V. Average Flue tCas Veloclty '

s - '2_3 r]D {-(-looflj.b) = '23'{‘]4. in.“g

vs = 2.9 x Fs x "29.92 » T3 x A.}P avg,

Ps x Gd

_ = 2.9 x 0.83 x ,[29.92 x (62 x .9460
- 2349 X . qLf

Y 4
= .22/ sec

Vvi. Actual Flue Cas Flowrate

Vv = vs x Area x 60 = 6135 x 70-45 Sq.ft. x 60

= 27%%9 78 acen

UtT. “iet Meter Volume Converted to Stuck Conditions

Hum = Uv 4 ym = 7.55 + 45 67 = D ...
‘ 22400 g_{';‘
MVs = MVm x Pmn x Ts = 431{ x £27 x i
Ps 530 2204 530

= %474/ cu. ft.

VILL. Dry Mcter Volume Converted to Stondavd fonditions

Mvstd = Vm x Pm/29.92 = 9566 x 237(/29.92

- 34.5( DSCF

‘ e
1X. Weipht of Particulate Collected #-),__";3.-, -tf 4 Ay 1 [
j"" r-' . . :‘ d ) | ‘
J03.39%0 e Jos. 770 _ Q_’f__ﬁ_ff_z:.-—
Gross -
Tare Jo8. N L3Y 105 22344 -/ o __{,,.? PR
. ‘ . na Ve T s
Met 016t 00231 o0 2%
g/'J AN o
e rgral .= t002%2 prams

i
- " ! N
S

o vooib
T ——

s

Cong N4 v/
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PR 3 o PARTICULATE TEST NO.

X.  Dust Concentration

Craing/ACF = 15.63 x D/MVs = 15.43 x . o029l IO

= 10005 grains/ACF

= ——

Crains/pser

1}

15.43 x D/MVstd = 15.43 x o081/ 36 .56

= ool grains/DSCr

Xl. Emission Rate

Pounds /iy

D x V x 'G(yﬁ\ws X /:5/4)

= .UO?"&Lerq'q', iy 60/(341’( X 454)
= /1217 lb/hr

1]

'ounds/Million Bty 1b/he / x 108 Btu/hr

Ib/million Rty

——

XII. Pecrcent [sokinetic Sampling

7= 305.6 x MVsAVUs x t x (IE)

305.6 xéé-7(/(457.3?x bo x ( )2)

37 S

- 1ol 49 T . ) -

e
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TEXASGULF, INC.

Company

“J”KOF“-_h__,._E.oquox“_LQQJ__QRAHQEBL._EX;“”_32934

Uit Yested eaperyer #1__EMISSION POINT #4

. 1978 _

Test Tate:  * SEpT, 14, 15
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-
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T EEE——————

: TEXASGULF, INC., - GRANGER, WY. , CALCINER #1, EMISSION POINT #4, 1978

SUMMARY OF STACK SMAPLING CALCUI;ATIONS RS
Ppar = Barcwatrie poosaure ol 23,88
Pg = Abnolule slack gas prestone, _3_3____8_9/
Ts = N.\';olutf.‘.- averago staclk oo toapl, 2R _9?_0_-
Th = Abunlnbte average dey gos el Lo, OB _S_Z_S.O*G)
Vie = Total wolunm of walcr el lectod, mi _lza__/

Va T Véltmm of gas Lhrougn Joy yas meier, £ . __EzLZ}/
noo= hvorags prassaes Jrop aoross ori[iéb, in. 150 “__9;5§/
(‘.p = Pitol Lube conflicient _____0_-_8;3@')

(f'rﬁ)a,‘,zg Averagoe velosity head of s;l'.r.“w._:}:'(_]ns:, in. 150 __'_O':zfg/

As = Cross-sectional area of skack, 2 __ZE;EZ/
L-'Lont—halF.'mtltj_r:u]_:ni;e collocted, gm _0.02996,
Daci-hall pavhiculabs colloachod, gm ___0.00132/

My, = Toltalb amyab of pavticntate onlloecty? 0.029967

Q = Total sonpling bise, min, 60 s

A, = Cross-sactionsl arca of nozzle, FL2 ___“;Q90341/
Percent: Isokinclic :_5:-93“ ?S

tmission Rate g

fowﬂsﬂumr 1312
Coundz/mitLion Bng CNAL
Craths/Dncr 0.0146

EMISSION RATES DO NOT INCULDE BACK HALF

() The peugh 1 ity e
. ey gas

() T S e

& ot

C’O/}/é‘ﬂs/}

. do Jé'

-

-

L4

-1-

__0.00556

_.0.00312

0.00868y

~-9.00387

_0.00082

0.00469/

.000341v

102.52

zqé; A ol gridlente  a zéagzszzzéang

metee, .
_s.éa.: Y7 /.’agz_,l ﬁé‘ rF5 i mads
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COMMMy _TEXASGULE, .INC, fowplineg Tecalion CALCINER #1  EMISSION POINT #4

Neack dnstedey dbizuedor, i”‘.]_-_l‘.j' L Saeds aven, g T 70_.87

ot exlension, _in.“ 15 ridol tule correction Laclor 0.83

—— o ————

Stack Pressure 23,81 (0.16) Pilot Lube trgverse  Prelim

Travorse | % of Dintance | mgianes | i vovse '--\fu_.'l-r".f'.:‘l-'.'._\,'“-[ql-(-‘:-r:l'J—_ I‘GII[)(}?L-;];C-
Pt. Mo, Diametor| From ineicde From ond—~ | | 'L, Bk TTTT R TITYRY T
R I B LA R Side of Dot
T i ‘ - Sl SRR R T R I Bt ] B e

2 {147 | 16,4 | 314 |72 T A6 R8T
3 -1 29.4 33.5 | 485 | VTR AT IR\ T I T -
4 .| 70.6 | 8.5 | 95 .5 " I O D - 0 T
S5 |.8.5 | __97v2s | 112,25 4 | TS T 48 | " eus o
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PRELAMIT N GAER,

INC. e Sampling Incation CALCINER #1 EMISSION POINT 74
soleor, in. 114 Stack ared: 5. . £E. 70.87
in. 15 pPitot tube corrcction factor 0.83 t
- i _ -
25.81 (0.16) pitot tube traverse_ Prelim 57
“Distance Distance Travcerse
{rom oub- Pt. No.

rom inside

ye?

Average

average Tenpe

rature
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GULE. NG ‘ T ganpling

ey |
of Read1ny
Analysis I B
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11:05

©2
peading | Real ing
C

€O,
Reading

Time
of
Analysis

10:55



TEXASGULF . INC.

« Conpany . nammxd Toisture, @ 17.0 _
Plant Tocation  GRANGER, _WYO Probe Tip Diameter, in. Y .
Run No. 1 o Probe Longth, EE. 10 .
Sampling Location CALCINER #1,POINT #4 Mubicnt Tenperabure, Op
Date 9-14-78 Bar. Pressure, in. lg. 23.88
Start Time 10:30 Initial Ieak Check, CIFS
: M 0 at 15 in. Hg.
Finish Time 11:40
j Final Leak Check, CFS .
Filter No. 10 : CFM g at 15 in. Hg.
Point| Time |Dry Gas| Pitot Orifice Dry Gas Temp.| Pump | Sanple[Wpinger|Stack |Stach
o (min)| Meter | in. H%‘C_)_ all oF Vacaum | Box Temp. |Press. |Temp.
F13 PIVP | in. 1150 Inlet [Outiet | in. Hg| Temp.| . ©F in. Hg | ©F
: _ Desired] Actual Gauge or
START | 10:30|3294.37
SE - 1 35]3297.26] .48|.693 .48 70 3.2 200 70 25.891 410
3 2§ _ 40{3300.70| .727.849 .70 70 3.9 250 140 25.891 430
3| 4513304.06] .60{.775 .50 ] 70 3.5 260 155 23.89] 4aC
: 3 50 3507.10]_.54| .707 .48 70 3.5 250 150 | 23.89] 445
: 5 5513310.51| .50[.707_ | .48 70 3.5 250 160 25.89] _ 45¢C
! 6{ 11:00{3312.95| .50].707 .48 | 70 3.5 250 170 23.89 44(
}
I - _ i
R A N [ . — ‘
START | 11:10]3312, _ _ N
IS -1 ___1§ 3316.34] .60].775 .55 70 4.0 220 120 23.89| 44C
5 2 2003319.75] _.66|.812 .50 == | 70 3.8 1 230 i80 23.89 440
3 25|3322.99| .68} .825 .60 = 70 4.3 240 190 23.89| 440
4 30‘___‘3;526.42 -56] . 7439 .62 = 70 4.3 240 190 23.89]. 45¢
LTS 5513529.41 .54[.735 .50 = 70 | 3.7 240 190 | 25.89]_4sc
6 4013332.08| .40{.632 - .40 iz 70 3.1 250 485 23.89 44¢C
i | _ 4 -
_ W
[ ] W}
- B
I — (o —_— j -\\}’(I N.a'? -
o o ____H___as‘\ g -f )
- gL
I..——-—-—-.—-— i -!\il \ ) L ]
B _ a4 —
T \;L" -
T T - f T AT ] - o
' 1 —-— / / k\"Lr
Potall  ¢o | 37.71 16.78 8.99p 6,31 sacy. 443 | 2880 | 1900._ | _ | s27¢
Y .
v’
werage< 5 0.63 10.57 0_7%9 0.53 70 3.7 240 38 23.891_ 440
rd ) -G— .
——— st e —vedr S TP P T e T e T o




e .

NS LN

MUY L l‘lI.I.LJ (AR I
Ls‘ﬁ-__:___ o !\‘."-.:'.! wed Faksture,. i? 0
R, WO Drobe Tip Diameter,
Mobe Toength, Ik

LCINER #1,POINT #4 OF

mbilent Tomperature,

Bar. Pressure, in. lig.

Initial leak Che

15

e |
—_—

in,

.

- Final Leak Che _ o
‘ : at 15 in. Hg.
ot Orifice | Diy Gas Tamp.] Pump | Sample|Impinger|5tack [Stack
110 all _°r Vacuum | Box Temp. |Press. |Tanp.
v | jin. 1,0 | Inlet [Outlet |in. Hg | Tanp. O in. g | o8
asired] Actuall Gauge Op :
748}, s | |70 | 3.5 1235 115 | "23.8% 450
[ 787 .58_. 70 3.8 250 | 165 |  23.89 445
[. 812] .68 70 4.0 250 180 | _23.89 450
v 45_ | 7o | 3.0 255 190 | 23.89 450
.6781 T so |} __70 3.2 250 190 23,897 450
678 50 |70 3.2 | 240 | 190 73.89 450
-} — - s — T— e [ o e e+ e e e e
7883 1 O ) 200
7o .20 A 3.2 1230 ) -360
7481 60 70 3.6 230 F60
fo7agl 1 .60} 1 770 3.6 230 470
707 . .48 70 - 3.1} 230 180
I P23t N Y 70 | 3.3 230 180
| e o} ———— —_— —p o —r— -
8.638 6.26 | 840 | 36.2 2850 | _ 2000
Co0.72h . 0.52) 70 | 3.0 | 238 167
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(‘O“pnny__TEXASCULETJNLL—-M----..—---——- Ansuned Polotove, S 17.0

Plant Jocation  GRANGER,_WYO Urobe: Tip Didamcber, in ______'4___ e
Run No. 3 e Probe length, fe. 10

Sanpling TocationCALCINER #1,POINT #4  Anbient Temporature, 2F _
Date_ 9-15-78 ' Bar. Prosswure, in. Hg.  23.97

Start Time  9:20 Tnitial Leak Check, CEFS

Mo at 15 an. Hg.
Finish.Tim= 10:25 ;

Final Leak Check, CFS

Filter No. 12 N - .. CFM-_ g at . 15 in. Hg.
bPoint | Time [Dry Gasy Pitob Orifice Dry Cas Temp.| Punp | Somple | Impinger |Stack Stac
No. (min)| Meter { in. HH0 _ al CF Vacwum | Dox Taup. [(Press. |Temg
¥T3 b | VE in. Hy0 [Iniet [Butict {in. Ng| ‘Temp. OF |in. I | ©F

Desired Actual Gaugje OF

START! 9:20]3368.56) | — I _
SE -1 25 3371-64 __.ﬂ- .693 .52 _ 70 3.7 200 _-"'_]:90 -23-9_8_'___ _15('1
2 3013574.45 | .54l.7351 | .83 |70 3.9 | 210 140 ] 23.98 | 44c
3. 55{5578.90) .70).857} IUIORES -1 U ST (U SN 2 - 220 160 _123.98 | 446G
_ 4y a0J3581.25| .60]|.775 .58 | 70 | 3.8 250 170 ) 25.98 | 45T
51 4513584.47| .56).748| .50 70 | 3.6 240 | 180 ] 23788 | "45C
6| 9:50[3387.52| .62|.787( | .64 |70 {4z [ 260 190 23,987 | 45t

START| 10:08]3387.52] | 1" S N A o —
SW -1 10)3390.63] .60|.775} - .55 = | 704 3.8 230 160, 723,987/ 7440
2 15133584.20} .72/.849 62| = 70 4.7 270 1907|2398 | 45T
3 20|5597.72) .56|.748 55| = | 70 | 3.9 | 220 IS0 | 723798 {45t
4 25¢5401. 711 .521.721) : .50 = 70 - 3.7 230 2007 [23.98 | 457
5 30} 5403.80) .52%1.721 S8t - = 70 3.9 1 240 . 990 25.98 | 45C
61 10:35{3406.77! ,55].707 .53 10 3.7 240 200 | 23.98 | ase

' - —T - -

LY S——g ho— -~
lotal 60 | 38.21 6.92 9.096 6.75 840 46.5 2740 2070 - 15370
preraga 2§ 0.64 0.58 0.738 .56 70 3.9 228 173 23.98 448
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Ny TEXASGULE,

INC. | R

TAI S T vy

Il

o bing Toention CALCINER #1, PO_I.’})_’IL__M 1%l e 9/14/73

RIS M ]

CIndbiabl vicight/Mlaee

DGR 2

THPLEGER 3

DDINGER 4

”’)]'nl'\lld. ("\T I.U H 1)
Vinter WoightNolum: Grin
/M, (30,
Final Weighl /Aol ;

Increonse

Final Weight /Voluse 308
Initint Ueight/Volune ____200
lncrease 108

Final weight /Volow:
Inilind Wedght/vVolom
Incronse

Final dighl /voloe 213 )
ITnitial Weighl/Volwey 200
Ingroase 13

121

TOEAE B TSTUREE G

PARTICUENTY (OO FTTLD

FROWD~TALY ALY SIS (Momzle, Proix, i ]_tr},_r.' axl el o

BACK-TALF MHIMCRITR (Ilu;nnqm g, Cruncoebing Glassware) (”

()

G assware)

Filter & Povticnlabes -_.2513.3.04_5.9._._:_

Filter Tace Wolght 0,80293 " )

Het ey Parbiculates (1-2) T3.00166

Particulates Caughl in T - 4
Hovamler, Probn & fllﬂ"-rﬂ.-::'we_— "p.o_z_gg_g_ J - . L’

Tolal Fronk Cakehr (3 & 4) _‘:Q_ngsc_’,_g__ Z : e

Farticulate ciaughls dn inpasyjers %
evapeatad down ab Jess Lhan '
12070 0.00132

TOTAL PARULOUTATE CATCH (San of ]runl ol I‘uu’}' ~Half Cabcohes)

A S

v e

o 0.02996...7 ]

-0




LY

Company TEXASGULE,

Sampling Incation  CALCINER #1 ,POINT #4

LARCENTORY DAT'A

INC. o No._

IMPINGER 1
- IMPINGER 2

IMPINGER 3

IMPINGER 4

FOISTURE COLTECLED

Final Weight/Volume -
Initial Weight/Volume
Increase

Final Weight/Voliume
Initial Weight/Volume
Increase

Final Weight/Volure
Initial Weight/Volumre
Increase

Final Weight/Volumn
Initial Weight/Volune
Increase

TOTAL FOISTURE CAICH

PARTICULATE COLL FCTED

FRONI-HALE NNALYSIS (Nozzle, Probe, Fi ll

(1)
(2)
(3)
(4)

(5)

Glassware)

Filter & Particulates
Filter Tare Weight

Net Dry Particulates (1-2)

Particulates Caught in
Nowzle, Probz & Glassware 0.

Total Front Catch (3 & 4) 0.

BACK-HALF ANALYSIS (Impingers, Copnecting

(1)

p Glassware)
Particulate canght in inpingers

evaporated’ down at less

1200F

than

0.

p,\F

00312

'IUI‘AL PARFICULATE CATCH (Sum of Iront and Back- Hnlf Catches)

0.00868 '/
-~
s -10-
e R e R R I R A T e A BT L e S DT

2

e S T T WL e o =y /7, LT
P s G Ll o et PR e Y- St L b . Y =Y o8

PM/

2
PDale 9-14-78
Water Weight/Voliwme Gain
QML Gi4/ML
308
200 -
108
2213
200 _ :
13
121
:-; and llot Pox
0.79808 .
079776 ] -
0.00032 v
N0524
00556 7

P
kg



s . ' TABOIVIOWRT DATA
Cougnny “TEXASGULF, INC. lun No. 3 _
Sanpling ILocaltionCALCINER #1,POINT #4 Dale 5-15-78
FOISTURE QOLLECIED
Water Weight/Volimy: Gain
) /ML _ G4/ML
IMPINGER 1 Final Weighlb/Voluw: i o
SR Initial Weight/Volume
) Increase
IMPINGER 2 Final Weighl/Voluma 335
Initial Weight/Volume 200 .
Increase 135
IMPINGER -3 Final Voight/Volume _
Initial Weight/Voluwe o
Increase
FHPIHGER 4 Final Weight/Volume . 2 Q:’___
' Initial Weight/Volumeo 200
Increase ' _ 7
TOIAL MOLSTURE CAICH 142

PAR[‘ICU LATE COLLECITD

FROWNI-HALEF ANALYSIS {hozzle, Pro‘:h, Filter and Het Do

Glassware) ' =
(1) Filter & Particulates Q. 80070'::; .
(2) Filker Tare Weighb __0.80015 . D= \_,
{(3) Net Dry Particulates (L-2)  0.00055 5O :
(4) Parliculates Caught in ,7
Nozzle, Probz & Glassware 0.003352 ) . ﬂ! 0
{S) ‘'Tobtal Fronk Cabkch (3 & 4) 0.00387 v ﬂ .
B ) F /
BACK-HALEF AMALYSLS (Inpingers, Connecting Classware) \‘ﬁ\/ -
(1) pParticulate cauginlb in dmpincors ' L
evaporated down at less than

"120CF _ 0.00082

TOTAL PARTCICULATE CNICH (Sun of Front and Back-Half Catches)
0.00469 7

-11--
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. TEXASGULF, INC., GRANGER, WY., CALCINER #1,
: . Phechvenst ot e Iyocipii ol 5

Destiogny B ieosie neey
Tl al thy, (BETSS FY KN
Pipo oF Ficdeds ip typenmalion
Vollacess in Thesh Fiedd
Current. in Foeh Field
an Iestor fanprore
Spavkziary Halo:
Jemarplin

ol

sporhisein,g

J1. Fabxic Fillor Cnlleston
Design BlFiciency
Frossuee bheop foross Collector,
Type of Cloanireg '
Ian Folow fopeereas
thunlver OF CaupeUusnks
Rowrrks:

Scruli«r
Sewruldenr Type:
Stray’

Tild.
Venluri

Dosign RECiCLony
Duossure Deop Acronss Scorubia:,

CLieprid Fleale Lo Scrubber gal/nin.

T |.i.f. I i_(.‘,/(.."'ls

Recirculabtion of Scrobbar Liguid,

Flue s o Sorubdse, 1
Fun Holow fapors
nemarks:

Mocikwienl (ol lmctonrs
Ly Cyclone -

v,
Muliieyelone

Desidan R ieieonesy

Prosmive prep Across Collector, in. Ha0
N

Fan hinslor Ampons
Remackos:

R P E R R R AR RERY O P EAV Y

EMISSION POQINT #4, 1978

98.89.

s ¢ o e e ¢ o —— ¥ T n s ey e

B N T I I, - —

———— ——

A T T T
NONE _— ———

in. ”20

Plates
Tulalont Perd

NONE _

Oul el

j.T] . st — -
20 =_ _ _
= Mhew;

79%
NA

NA

-17-

Y
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Cee o VL TEXASGULF, INC. .. . .. Darling Peealion EMISSION POINT #4
b - ' )
Pt TK)AAT,
Fosd vale, Lons/lnr 130.0 114.8
Coal Rate Tons/hr ST T
PHAR YREE AT SO - 3 S 1
B praueed (pewver Toi lors) . | '
HdLion /e peodue: -
Remavks:
ACTUNL
TreT o1 . T 2 . TEST 3
Fead rate, tons/hir 93.9 - 93.9 (,y 95.2
————— T 3 ——— WY

, = 6. ———y.
FEFIP FAME B}Y7Y Coal Rate Tons/hr _h______.-szf{ : ___8/__{ e

KW poduced  (power Toilons)

Hitlion B1u/lu prodnged

PUTE: - Fucl dn-ﬂyﬂ" must aveaminy all foszil-fuel Fired lodlor ghaclk Losks.

ranrks: 77 éﬁ/ W ﬁ‘(‘s’l 4/[960/"5/55

0.16

/ﬂ/‘/

- e Judese A

EMISSIONS = 17.31 P 5(5/”/ // b2 ;j |

TEST 1 _ = % :
E=17.51 (95.9 + 8.0)0° 10 = 36.3 1bs/hr 72/ (23770.3) "=, 3T

TEST 2 - : R '
E = 17.31 (93.9 + 8.0)0'16 = 36.3 lbs/hr /73//?3.?2"6-6 _-’76’*/‘5?

TEST 3~ . e '
E = 17.31 (95.2 + 8.0)0'16 = 36,3 lbs/hr /737 /zf:.z'mf.,e) = _%.&_’é
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TEXASGULF, INC., GRANGER, WY., CALCINER #1, EMISSION POINT #4, 1978

COAL ANALYSIS

DATE MOTST. ASH SULTUR BTU
i M1 BEEMSRL 3 J: T S 209§ o), 57 105352
Rk —R-3- 0 B 3L (.58 10,218
8-25-78 20.13 3.43 0. 50 10,132

A1l results are on an a5 received hasis.
<7 :
Thank you, .
The Kemmgrer Coal Co. Lab,

--f")': t-'"(-"* —gh(“'--d'l,":“é’ AL

Bob 3Janders, Chemist.

Jduhﬂhﬁhw;ﬂﬁ{

o . A






