APPENDIX A: PRELIMINARY TEST DATA
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Test Lbcatio‘n Schematic(s)

250 |
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1. Include distances to disturbances and note what they are.
" 2. Show and label alf ports. Note which was used for each’ test type. .

385

22. ]

3. Indimte the air flow direction
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————— Page- -af-
.40 CFR 60 Method 1 - TRAVERSE POINT LOCATIONS .
5 Proxect No. 5. l%’q%b Date 07 /0"7
Client 6(% ﬂ/l@b / BW Operator KT
[y SRy ' owee  7- G0/ Sveck
Dtmensnons : Stack / Ports  Stack Type: %cuiar ___Rectanguiar
Elr\cﬁ; — Rectangufar 3 éNumberand Type of Ports Availab}e . 9\ o
Far Wall to OutS|de of Port (in. ) 6 ; #lstack Width (in ) Eort Inside Diameter (in;) %[/ /
Port Length. (ln) 5 ' . |Depth (in) o |Pistance to Flow Disturb. Reference: _'__"_Qisturbance ___ Port
Stack Diameter or Depth (in.) ‘-f ; — Equiv. stack Dlameter(m) _ Distance (ft) - Diameters
A B . (AxB) c (A,x‘B)q.c Upstream (U) _ . 2
Point D::xf:;ia;n Dllr':lt:::c'm D;::gz':r;::r Port Length Pi;nt liocatic;n Dovnstream () { 1‘7‘5’
No. | (in) %) (in)- i Gin) - [Number of Traverse Points Pariculates | Velocity.
ﬂ». oy | 2. I | /o 7/ tr Minimum Required| A \
. L7 2.2 i i NnmberofPorts Used 7; ' \ ‘
Mt 8 Loy Points perPort ()\ \

N - + ] 6
Comments: = - FAVERSE PO .*_
4 Points patPort f@'
| 18 points'Total B
TolDFan:
NA = Not Applicable
Rev. 2 (5/2007) Checked By: : {Project Mariager or QA Manager. - ‘sign ang date)
-~ //" e
EM-BTRF-000239" - ‘ 28
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APPEND'X B: EPA METHOD 18 SPECIATED VOLATILE ORGANIC HAPS
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ExxonMobil BTRF ICR Test - SRU T-601 Vent Volatile Organics

Bags

Compound

Acetone

Acrolein

Benzene
1,3-Butadiene
Carbon disuifide
1,2-Dibromoethane
Hexane

Methylene chloride
Pentane
Tetrachloroethene
Toluene
Trichloroethene

XAD Tubes

Compound

Acetonitrile
Acrylonitrile
Chlorobenzene

Cumene (isoproylbenzene)

Ethylbenezene

Methy1 isobutyl ketone
Methy1 t-butyl ether
Nitrobenzene
2-Nitropropane

Styrene
2,4-Trimethylpentane
m,p-Xylene

o-Xylene

Methanol (Method 308)

Compound

Methanol

Bags

Compound

Methane
Ethane

CAS Number

67-64-1
107-05-8
71-43-2
106-99-0
75-15-0
106-93-4
110-54-3
75-09-2
109-66-0
127-18-4
108-88-3
79-01-6

Sample Volume (liters):

CAS Number

75-05-8
107-13-1
108-90-7
98-82-8
100-41-4
108-10-1
91-20-3
98-95-3
79-46-9
100-42-5
540-84-1
1330-20-7
1330-20-7

Sample Volume (liters):

CAS Number

67-56-1

CAS Number

74-82-8
74-84-0

A A A AN A

A A A A

A A A A AN A ANA

Run1l
(ppmv)

0.568
0.404
0.279
0.268
0.0412
0.257
0.272
1.05
0.593
0.291
0.322
0.438

Run 1
85.984
(ug/dscm)

7.91E-05
7.91E-05
1.58E-05
1.23E-05
1.16E-05
1.13E-05
1.06E-05
1.71E-05
9.72E-05
1.29E-05
9.84E-06
1.22E-05
1.26E-05

Run 1
85.984
{ug/dscm)

1.01E-05

Run1
(ppmv)

336
131

EM-BTRF-000241

Run 2 Run 3 Average
(ppmv) (ppmv) (ppmv)
< 0.448 < 0.508
< 0.404 < 0.404
< 0.279 < 0.279
< 0.268 < 0.268
< 0.0412 < 0.0412
< 0.257 < 0.257
< 0.240 < 0.256
< 1.05 < 1.05
< 0.257 < 0.425
< 0.291 < 0.291
< 0.308 < 0.315
< 0.438 < 0.438
Run 2 Run3 Average
85.832 82.591 84.802
(ug/dscm) (ug/dscm) (ug/dscm)
< 7.92E-05 < 8.23E-05 < 8.02E-05
< 7.92E-05 < 8.23E-05 < 8.02E-05
< 1.58E-05 < 1.65E-05 < 1.60E-05
< 1.23E-05 < 1.28E-05 < 1.25E-05
< 1.23E-05 < 1.28E-05 < 1.23E-05
< 1.14E-05 < 1.18E-05 < 1.15E-05
< 1.06E-05 < 1.10E-05 < 1.07E-05
< 1.71E-05 < 1.78E-05 < 1.73E-05
< 974805 < 1.01E-04 < 9.86E-05
< 1.298-05 < 1.34E-05 < 1.31E-05
< 9.86E-06 < 1.02E-05 < 9.98E-06
< 1.22E-05 < 1.27E-05 < 1.24E-05
< 1.26E-05 < 1.31E-05 < 1.27E-05
Run 2 Run 3 Average
85.832 82,591 84.802
(ug/dscm) (ug/dscm) {ug/dscm)

< 793E-05 < 8.25E-05 < 5.73E-05

Run 2 Run3 Average
(ppmv) (ppmv) (ppmv)
2.62 18.11
< 0288 < 0.799
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TEDLAR BAG/TUBE/IMPINGER SAMPLE COLLECTION

Date 7 -/ Run No. /
Project No. 184380.0000.0000 Operator /ﬂ 4‘ :
Client ExxonMobil Meter BoxID. £ 6 © 2¥3 6 HE-220-2058
Facility Baytown, TX Refinery Y Factor /-0 <
Source SRU T-601 Stack Bar. Press. 29,90
Leak Checks Initial Vaec. } Final Vac Time Vac Drop
("Hg) | ("Hg) (sec) ("Hg) |
Train before test] 2 2 2T Lo >
Train after test] +{ -/ [2X9] o
Condensate volume: Sample ID £ 4~ £r- 6’4 ]~ 3R
Dry Gas Dry Gas Dry Gas Puamp
Time Meter Rotameter Meter Meter Vacuum Temperatures (°C)
24 hour Min (L) (L/min) | Temp (°C) n. H20 (In. Hg) Probe Filter Condenser | Impinger
iz | o 0.000 L2 74 o,
‘ /0 H4e3 29 |55 o
2 -
32 -
ey 10.04¢ L2y s¢C o
y © :
1232 Lo 755 .28 |§7 o
Date/Time

Comments:

Train Set Up By: . /M

To Location: 7 €</

Received

@ Location:

To Lab:

Received @ Lab:

EM-BTRF-000242
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TEDLAR BAG/TUBE/IMPINGER SAMPLE COLLECTION

Date 7§ -/7

Run No. ya
Project No. 184380.0000.0000 Operator /% 4
Client ExxonMobil Meter Box ID. g4 02 /36 A -220203F
FacilityBaytown, TX Refinery Y Factor x-xrx; '
Source SRU T-601 Stack Bar. Press. 72.98
Leak Checks Initial Vac. | Final Vac Time Vac Drop
L_(Hg) (Hg) (sec) (He) |
Train before test:] 2 © zo e O o
Train after test] 7 ¢ /9 Co Q
Condensate volume: Sample DL -£ 2+ Bag~ SA <
Dry Gas Dry Gas Dry Gas Pump
Time Meter Rotameter Meter Meter Vacuum Temperatures (°C)
24 hour Min_ | (@) (L/min) | Temp (° In. H20! (In. Hg) Probe Filter ] Condenser | Impinger
EX> o 0.000 .29 101 o
VAo xd .2 VR-N4 PN
2 5 . ¥ f -2 / o/ it
3 O 6. L5 2 x-Yi o
72049 YO |7.4703 E 4P
aTo
[
Date/Time
Comments: Train Set Up By:
To Location:
Received @ Location:
To Lab:
Received @ Lab:
EM-BTRF-000243 32



TEDLAR BAG/TUBE/IMPINGER SAMPLE COLLECTION

pate 1-Y-// RunNo. .§
Project No. 184380.0000.0000 Operator. A
Client ExxonMobil Meter Box ID.3602Y5 6  HE - 220- 2058
Facility Baytown, TX Refinery Y Factor /- 0O
Source SRU T-601 Stack Bar. Press. 249. 90
Leak Checks Initial Vac. | Final Vac Time Vac Drop
"H ("552 (sec) (I'ng
Train before test] 7§ s &< 9]
Train after test] / < /7 Q 4 o
Condensate volume: Sample ID£ # 43- A_ LA gou
Dry Gas Dry Gas Dry Gas Pump
Time Meter Rotameter Meter Meter Vacuum ) Temperatures (°C)
24 hour Mi_lg (L) (L/min) Tgn_}g (°C) | (In. H20) {In. Hg) Probe Filter Condenrg;er lmginger
[qges | @ 0.000 2 sad o - ]
174 2.26 .t 12 ° -
10 45 LT /0% °
go L-96 .2 ,O2 s
r44e | 40 5371 £ p
2
Lo
Date/Time
Comments: Train Set Up By:
To Location:
Received @ Location:
To Lab:
Received @ Lab:

EM-BTRF-000244
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Project Name: ExxonMobil ICR Test - SRU T-601

Dates: July 7-8, 2011

Bag Normal NA
ALL 1.000

Start 1132

95 95
96 96
0.0 97 97
Stop 1232 14.884
Start 1130 0.00 0.0 101 101
101 101
101 101
0.0 101 101
Stop 1209 7.503
Start 1400 0.00 0.0 103 103
102 - 102
102 102
0.0 102 102
Stop 1440 8.371 :

EM-BTRF-000245 34



TEDLAR BAG/TUBE/IMPINGER SAMPLE COLLECTION

Date, ™. 7.(/ - Run No.. 14
Project No. 184380.0000.0000 Operator I%Jl
Client ExxonMobil Meter BoxLD.__ {40 2YS 7 Hé 220 2038
Facility Baytown, TX Refinery Y Factor /) weo
Source SRU T-601 Stack Bar. Press. 29. 90
Leak Checks Initial Vac. | Final Vac Time . Vac Drop
('Hg) ("Hg) (sec) ('Hg) |
Train before test{ 2 2 2 Lo o
Train after test] ZQ o <o =
Condensate volume: Sample ID £m - A /- S& - SR ‘
Dry Gas Dry Gas |  Dry Gas Pump i
Time Meter .} Rotameter Meteg y: Meter Vacuum Temperatures (°C)
24 hour Min (L) (L/min Temp (€} | (In. H20) | (In. Hg) Probe Filter Condenser | Tmpinger
3z o 0.000 e 75 e ) ]
7 Q 2%/ -3 ¢35 [2)
- O /6-26 | .4 A o
3o tYez | .5 77 e
Jo (32237 | . v 149% 2
g |dff)5 | v | 7¢ )

(232 | 6o |Y5-2y

"4 Date/Time
Comments: 54?4‘5‘ R 5/ fany? Train Set Up By:
Z 370 y5O/54 G S Tobe ' To Location:
Received @ Location:
To Lab:
Received @ Lab:

EM-BTRF-000246 35



TEDLAR BAG/TUBE/IMPINGER SAMPLE COLLECTION

Date 7. ¥/ Run No. Z
Project No. 184380.0000.0000 Operator /F2f.
Client ExxonMobil Meter Box LD. S 692/ 87 HE 2102088
Facility Baytown, TX Refinery Y Factor SO0 e _
Source SRU T-601 Stack Bar. Press. 2.9 0
Leak Checks Initial Vac. ] Final Vac Time Vac Drop
T (sec) ("Hg)
Train before test| 2 / ! 6 o
Train after test] / {o /e o o

Condensate volume:

Sample ID£M-/Q 2-C4-SAD

Dry Gas Dry Gas Dry Gas Pump
Time Meter Rotameter Meter Meter Vacuum - Temperatures (°C)
24 hour Min (L) (L/min) } Temp (°C) | (In. H20 (In. Hg) Probe Filter Condenser | Impinger
/3o @) 0.000 .5 ,O03 =) e
/o 6./ T s9 3 ©
ze | py3f | & |reX% >
3o /5. 19 5 ,03 o
/o 1978 .8 X ©
5O |15.0F .5 /707 <
/7239 oo 10.946 $/
Date/Time
Comments: Train Set Up By:
Tobe  3roy¢ITol/s/ - To Location:
Received @ Location:
To Lab:
Received @ Lab:
EM-BTRF-000247 36
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TEDLAR BAG/TUBE/IMPINGER SAMPLE COLLECTION

Date 7. y -/ / Run No. .{
Project No. 184380.0000.0000 Operator  /{/8 44
Client ExxonMobil MeterBox1D. 360 2 YT 7 H& 220 -204F
FacilityBaytown, TX Refinery Y Factor /), 009
Source SRU T-601 Stack Bar. Press. - 29.20
Leak Checks Initial Vac. | Final Vac Time Vac Drop
(qu) ("I‘!& LSCC) ("ng
Train before test:] 2 < 2< 6 <)
Train after test§ /& /b6 Lo o
Condensate volume: Sample DEm - R3-SG -SAA
Dry Gas Dry Gas Dry Gas Pump )
Time Meter Rotameter Meter Meter Vacuum ‘ Temperatures (°C)
L_24 hour Min (L) (L/min) |} Temp (°C) | (In. H20) (In. Hg) Probe Filter ] Condenser Impinger
/4/%0 | © 0.000 .5 ro3 o ~ '
/0 ¥/ -5 j02 3)
2O ¢.¢ ¥ 1. 3 x> o)
2 Wy2) | .F rxs )
5/0 j¥.23 e /92 P>
_ SO |23.4¢ 5 19t =3
/509 | Co |25 .50z E~D
Date/Time
Comments: Train Set Up By:
sG¢ 390¢50/5 59 To Location:
Received @ Location:
To Lab:
Received @ Lab:

EM-BTRF-000248 37



Project Name: ExxonMobil ICR Test - SRU T-601

Dates: July 7-8, 2011

Methanol Normal |-
1.000

NA

Start 1132

96 96
97 97
0.0 99 99

Stop 1232 49.214
Start 1130 0.00 0.0 103 103
103 103
103 103
0.0 102 102

Stop 1230 30.964
Start 1400 0.00 0.0 103 103
102 102
102 102
0.0 101 101

Stop 1500 28.502

EM-BTRF-000249 38



TEDLAR BAG/TUBE/IMPINGER SAMPLE COLLECTION

Date 771/ Run No. / 4
Project No. 184380.0000.0000 Operator /M

Client ExxonMobil Meter Box LD. 360 2Y$6 HE220- 203§
FacilityBaytown, TX Refinery Y Factor /. o@D

Source SRU T-601 Stack Bar. Press. 29.90

Leak Checks ) Initial Vac. | Final Vac Time Vac Drop
- cHp | g | e | (Hg
‘Train before test] z © 2 &4 © P
Train.after test{ 2 / z/ { o <

Condensate volume: Sample IDEm - £/A - xAD - 3R A

Dry Gas Dry Gas Dry Gas Pump
Time Meter Rotameter Mete‘rF Meter Vacuum Temperatures (°C)
24 hour Min (L) (L/min) | Temp (°C) 1 (In. H20) § (In. Hg) - Probe Filter Condenser Impinger
/Y30 o | 0000 /.0 Y 3
/7-03 | &1 ;s Tl /.o o 3
30 30./9 | /-0 ;O @ 3
45 |Y5/3] /o 00 3
‘.:40 6//.5 - )% 3
8 24 - /1€ /. O 79 3
veo® | 90 |9/5,/0
Date/Time
Comments: . Train Set Up By:
XD 35a723%0/9¢C9
Chon jzz zo02 535 To Location:
Received @ Location:
To Lab:
Received @ Lab:
39
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TEDLAR BAG/TUBE/IMPINGER SAMPLE COLLECTION

Dateq- Y -/ RunNo. 2 /
Project No. 184380.0000.0000 Operator P
" Client ExxonMobil Meter Box LD.§ £ Q2 ¢35 & HE&-220-2038F
Facility Baytown, TX Refinery Y Factor /0O
Source SRU T-601-Stack Bar. Press. ' Z? GO
Leak Checks Imitial Vac. | Final Vac Time Vac Drop
: L_(Hg) (Hg) | e | ('Hp
Train before test]| 2. 2- zT 6 © o)
Train after test] 2 <> Zo & o (3}

Sample ID £m- L2/ - xAD - SAO

EM-BTRF-000251

Condensate volume:
Dry Gas Dry Gas Dry Gas Pump
Time - Meter Rotameter Meter Meter Vacuum Tempgratures (°C)
24 hour Min (L) (L/min) Temp (°C) | (In. H20 (In. Hg) Probe Filter Condenser Imginger
29s0 o 0.000 /- o T S
43 Y7 | /o |5 i
3o P¢-55 | /-9 ?s 3
Y3 |4z | ). o 73 3
6O |s5.C¢ | 40 75 3
79 7v. 67 1.0 |47 S
1032 9O £9-¥57
f
fo Date/Time
Comments: Train Set Up By:
%AD 35907301992
Char 12202525 To Location:
Received @ Location:
To Lab:
Réceived @ Lab:
40



TEDLAR BAG/TUBE/IMPINGER SAMPLE COLLECTION

Date /- -1/ Run No. 34
Project No. 184380.0000.0000 - Operator  f4 :
Client ExxonMobil Meter BoxLD. 3402456 HE-220-203F
Facility Baytown, TX Refinery Y Factor [- 900
Source SRU T-601 Stack Bar. Press. 2?. )
Leak Checks Initial Vac. | Final Vac | Time | VacDrop
‘ Q"Hg) (" J) (sec) ("ng
Train before test] / § 24 6O o)
Train after test] s =7 A o o
Condensate volume: ‘ Sample IDE# - £34) - x AR~ SReA
Dry Gas Dry Gas Dry Gas Pump
Time Meter -§ Rotameter Meter Meter Vacuum Temperatures (°C)
24 hour Min (L) (L/min) | Temp (°C) { (In. H20 (In. Hg) Probe Filter Condenser | Impinger
62 7 ) 0000 | /o 97 1 3
< 13.%7 ) 5~ -3
fo |2 cg JARY) 72 3
s |42-¢3 /-0 72 <
2 |532) | so |5§ 3
13 9234 | J.oe 7€ 3
(214 ) ¥7 z2¢
1.
' - Date/Time
Comments:: Train Set Up By: )
>4 3567301 8¢/ To Location:
Char Firr0z5Y '
Received @ Location:
To Lab:
Received @ Lab:
EM-BTRF-000252 41



Project Name: ExxonMobil ICR Test - SRU T-601

Dates: July 7-8, 2011

XAD Tube Normal NA
ALL 1.000

Start 1430

100 100
100 100
0.0 99 99

Stop 1600 91.310
Start 0900 0.00 0.0 - 88.5 88.5
9 91
93 93
0.0 96.5 96.5

Stop 1030 89.887
Start 1624 0.00 0.0 97 97
97 97
97 97
0.0 98 98

Stop 1754 87.276

EM-BTRF-000253 42



TEDLAR BAG/TUBE/IMPINGER SAMPLE COLLECTION

Date i Run No. /A
Project No. 184380.0000.0000 Operator AR
Client ExxonMobil Meter BoxID. 602457 & -220.203F
Facility Baytown, TX Refinery Y Factor WAL
Source SRU T-601 Stack Bar. Press. 27.90
Leak Checks Initial Vac. | Final Vac Time Vace Drop
(Hp | (Hp) (sec) ('Hg) |
Train before test] z o 2o 6o o
Train after test;| » o 20 o <
Condensate volume: Sample ID £p1 - R 1 R-XAP = SR A
Dry Gas Dry Gas Dry Gas Pump
Time Meter Rotameter Metng Meter Vacuum Temperatures (°C)
24 hour _Min (L) (L/min) | Tem n. H20 (In. Hg) . Probe Filter Condenser Impinger
(Y3e © 0.000 | /o so/ 5 '
1ok | /5 H—1ut | /-0 /99 . 3
30 do.s5| 7.0 /0O EX
s~ 1¥523 | je0 e K]
co |9l | g9/o]-45 3
725 P55 | /o 75 3

/éoov PO Fo.-$72¢

Date/Time
Comments: - Train Set Up By:
XAD 380734 /497 ' To Location:
Clon 3vzzoragn
' Received @ Location:
To Lab:
Received @ Lab:

EM-BTRF-000254 43



'TEDLAR BAG/TUBE/IMPINGER SAMPLE COLLECTION

Date 7- 7'//

Project No. 184380.0000.0000

Client ExxonMobil
Facility Baytown, TX Refinery
Source SRU T-601 Stack

Run No. z 13
Operator A

Meter BoxID.36024¢F 7 HE 220-203F%
Y Factor /009

Bar. Press. 1990

Leak Checks Initial Vac. | Final Vac Time Vac Drop
. ("Hg) ("Hg) (sec) ("Hg)
Train before test]| 2./ 2/ A ©
Train after test:] 2> 2o Py =)
Condensate volume: Sample ID £ -AzB-x#P~ 540
Dry Gas Dry Gas Dry Gas Pump
Time Meter Rotameter Meter Meter Vacuum Temperatures (°C)
24 hour Min (L) (L/min) Temp (°C) | (In. H20) (In. Hg) Probe Filter Condenser | Impinger
o%00 o 0.000 /o ¥y z
r3 11448 | 1o |20 2
PR Jo.76 /. Y21 2
49 IATERWA 23~ 2
o0 po-F& | .0 val z
23 276.%3 /. & /00 z.
408 O 7o Fo-44¢4
Date/Time
Comments: Train Set Up By:
XAD 3507 301555
Char Zzztoprszo To Location:
Received @ Location:
To Lab:
Received @ Lab:
44
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TEDLAR BAG/TUBE/IMPINGER SAMPLE COLLECTION

EM-BTRF-000256

~Date - F -4/ RunNo. 3 E
Project No. 184380.0000.0000 Operator K Ad
Client ExxonMobil , Meter Box1D.§6 02 ¢S 7 H& 220-203F
Facility Baytown, TX Refinery Y Factor [0
Source SRU T-601 Stack Bar. Press. 29.90
Leak Checks -} Initial Vac. ] Final Vac Time Vac Drop
!"Hg} ("Hg) Lsec) ("HE!
Train before test] /& /6 6 <2 o
Train after test{ /& /6 /x=) </
Condensate volume: Sarhple DEM- A3A- XAD~ SAA
- Dry Gas Dry Gas DryGas | Pump
Time Meter Rotameter Meter Meter Vacuum Temperatures ("C)
L_24 hour Min @ | _(L/min) Temg (°C) | (In. H20) (In. Hi) Probe Filter Condenser Imginger
162 ?,7 o 0.000 /- O 77 Z
5 1425 | /@ ) z
$o x5.03 | /-0 79 2
A Y3-§5 | 1-@ 1y z
Lo §¥o0e| /.0 79 z
75 22.66 ] 1 s0 2z
128Y | 50 |§2:5°F
Date/Time
Comments: Train Set Up By:
XAD 150730/5F0 To Location:
Char 22202453
i Received @ Location:
To Lab:
Received @ Lab:
45



Project Name: ExxonMobil ICR Test - SRU T-601

Dates: July 7-8, 2011
Spiked XAD Tube Normal
ALL 1.000

Start 1430

100 100
100 100
0.0 99 99

Stop 1600 90.972
Start 0900 0.00 0.0 89 89
93 93
95 95
0.0 99 99

Stop 1030 90.494
Start 1624 0.00 0.0 97 97
97 97
98 o8
0.0 99.5 99.5

Stop 1754 87.258

EM-BTRF-000257 46
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APPENDIX C: SW-846 METHOD 0100 SPECIATED SEMI-VOLS ORGANIC HAPS
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Project Number
Client / Location

184380

ExxonMobil BTRF

Source T-601 SRU

Sampling Location Stack

Sample Type / Method 0010(SemiVol)

Condition Normal Normal Normal

Run No. 1 2 3 Average
Date 717111 7/8/11 7/8/11

Time Start 11:30 9:00 13:56

Time Finish 16:29 12:26 17:23

Flue Gas Moisture (%) (measured) 6.73 7.09 8.90 -7.57
Flue Gas Moisture (%) (used in further calculations) 7.57
Gas Molecular Weight (Wet) (g/g-mole) 29.27 29.29 29.30 30.33
Absolute Stack Pressure (in. Hg) 29.60 29.68 29.68 29.65
Absolute Stack Temperature (R) 560.3 561.5 562.4 561.4
Average Gas Velocity (ft/sec) 109.63 108.45 111.78 109.95
Actual Flow Rate (acfh) 4,959,708 4,906,137 5,056,861 4,974,235
Corrected Flow Rate (wscfh) 4,624,283 4,576,672 4,708,769 4,636,575
Corrected Flow Rate (dscfh) 4,312,852 4,252,262 4,289,786 4,284,967

Oy, %, dry
CO; %, dry

CO ppmv, dry
CO Ib/hr

THC ppmv, wet as C3
THC Ib/hr

. [Tabulated Data

EM-BTRF-000261
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Project Number
Client/ Location
Source
Sampling Location
Sample Type / Method

" |Condition Number Average
Run Number '
Method Number
Date
Time Start (24-hr clock)
Time Stop (24-hr clock)
Total Collection Time (min) 240
Pitot Tube Correction Factor
Nozzle Diameter (in.)
Nozzle Area (ftz)
Equivalent Duct Diameter (in)
Equivalent Duct Diameter (ft)
Duct Cross-Sectional Area (ftz)
Barometric Pressure (in. Hg)
Elevation of Sampling Location Relative to Barometer (ft)
Barometric Pressure at Sampling Location (in. Hg)
Static Pressure (in. H,0)
Absolute Stack Pressure (in. Hg)
O, (%) 0
CO; (%) 8
Dry Molecular Weight (g/g-mole) 29
Condensate (mL) 345
Moisture Content (%) (measured) 8
Moisture Content at Saturation (%) 7
Moisture Content (%) (used in further calculations) 8
Wet Molecular Weight (g/g-mole) 28
Initial Meter Volume (ft®) 538
Final Meter Violume (ft®) 755
Leak Check Volume (ft%) 1
Meter Volume (ﬂa) 216
Meter Calibration Factor, Y 1
Average Meter Temperature (F) 103
Absolute Meter Temperature (F) 563
Average Delta H (in. H,0) 2
Elevation of Meter Relative to Barometer (ft) 0
Corrected Meter Volume (dscf) 198
Average Stack Temperature (F) 101
Absolute Stack Temperature (R) 561
Average Delta P (in. H20) 4
Average Square Root of delta P 2
Unadjusted Gas Velocity (ft/sec) 109.63 108.45 111.78 110
WAF 1.00 1.00 1.00 1

’ Adjusted Gas Velocity (ft/sec) 109.63 108.45 111.78 110
Adijusted Gas Velocity (ft/min) 6,578 6,507 6,707 6,597
Actual Flow Rate (acfh) 4,959,708 4,906,137 | 5,056,861 | 4,974,235
Actual Flow Rate (acfm) 82,662 81,769 84,281 82,904
Corrected Flow Rate (wscfh) 4,624,283 4,576,672 | 4,708,769 | 4,636,575
Corrected Flow Rate (wscfm) 77,071 76,278 78,479 77,276
Corrected Flow Rate (kwscfh) 4,624 4,577 4,709 4,637
Corrected Flow Rate (kwscfm) 77 76 78 77
Corrected Flow Rate (dscfh) 4,312,852 4,252,262 | 4,289,786 | 4,284,967
Corrected Flow Rate (dscfm) 71,881 70,871 71,496 71,416
Corrected Flow Rate (kdscfh) 4,313 4,252 4,290 4,285
Corrected Flow Rate (kdscfm) 72 71 71 71
Isokinetic Sampling Rate (%) 100.71 101.47 102.32 101.50

STP is defined as 528 R and 29.92 "Hg

e Tabulated Data

— Calculations

| Data Entry
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Run 1

Run Data

Temperatures

dP Stack Meter Inlet | Meter Outlet dH SQRT dP SQRT dH

330 1 h gt o 4 1.82 1.50
1.82 1.50
1.73 1.43
1.79 1.48
1.82 1.50
1.82 1.50
1.96 1.62
1.95 1.70
2.05 1.69
2.07 1.71
2.10 1.73
2.19 1.81
214 - 177
2.10 1.73
212 1.75
2.07 1.71
1.95 1.61
1.97 1.63
1.79 1.48
173 1.43
1.73 1.43
1.70 1.40
1.70 1.40
1.67 1.38
1.61 1.33
1.64 1.36
1.48 . 1.22
1.48 1.22
1.82 1.50
1.82 1.50
173 1.43
1.76 1.45
1.95 1.70
1.97 163
207" 1.71
2.12 1.75
212 1.75
212 175
212 175
212 1.75
1.95 1.70
1.95 1.70
1.95 1.61
1.95 1.61
1.67 1.38
1.61 1:33
1.55 1.28
1.55 1.28
1.87 1.55
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Run 2

Temperatures
dP Stack Meter Inlet Meter Outiet dH SQRT dP SQRT dH

’ . 0. ' : 1.50 1.24
1.52 1.25
1.52 1.25
1.58 1.30
1.55 1.28
1.55 1.28
1.73 1.43
1.76 1.45
1.95 1.61
1.92 1.59
2.12 1.75
217 1.79
219 1.81
2.19 1.81
2.14 1.77
2.14 1.77
2.00 1.65
1.97 1.63
1.82 1.50
1.76 1.45
1.61 1.33
1.61 1.33
1.61 1.33
1.61 1.33
2.05 1.69
1.76 1.45
1.79 1.47
1.76 1.45
1.76 1.45
1.76 1.45
1.92 1.58
1.87 1.54
1.70 1.40
1.87 1.54
221 1.82
2.19 1.81
2.14 1.77
2,12 1.75
2.00 1.65
2.00 1.65
1.87 1.54
1.87 1.54
1.84 152
1.84 1.52
1.84 1.52
1.84 1.52
1.70 1.40
401 1.67 1.38
3.48 101.5 97.4 2.36 1.85 1.53
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Run 3

Impinger No. Initial Wt. Final Wt.

Run Data

Temperatures

dP Stack Meter Inlet Meter Outlet dH SQRT dP SQRT dH
B B 2.14 1.77
1.61 1.33
1.64 1.36
1.64 1.36
1.70 1.40
1.95 1.61
1.87 1.54
1.92 1.58
2.14 1.77
2.14 1.77
214 1.77
2.14 #VALUE!
2.24 1.84
2.24 1.84
2.26 1.86
217 1.79
2.17 1.79
1.97 1.63
1.95 1.61
1.95 1.61
1.79 1.47
1.70 -1.40
1.70 1.40
1.64 1.36
1.61 1.33
1.52 1.25
1.45 1.20
1.48 1.22
1.48 1.22
1.58 1.30
1.58 1.30
176 1.45
1.84 1.62
2.02 1.67
2.00 1.65
2.05 1.69
219 1.81
2.19 1.81
2.19 1.81
2.21 1.82
2.21 1.82
214 1.77
1.97 1.63
1.95 1.61
1.95 1.40
1.70 1.38
1.67 1.38
102 e { 1.67 1.38
3.68 102.4 105.9 2.47 1.90 #VALUE!
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Bai'ometric Pressure at Sampling Site, corrected for elevation
Paricom= Poarmeas ~ (Elev X 0.001)

Pparmess = Barometric pressure as measured at ground level

Elev = elevation of sampling location relative to barometer

0.001. = Conversion factor

Pbar(corr) = 2090 - 160 X 0.001

Pharicom = 29.75 in Hg

Absolute Stack Pressure, Corrected, in. Hg, as per EPA Method 2, Section 6.5
Ps = Puaricom +(Pg/13.6)

Pharcomy = Barometric pressure at the sampling site
Pg = Stack Static Pressure
13.6 = Conversion factor

P,= 2975  +( -2.00
13.6
P, = 29.60 in Hg
Absolute Stack Temperature, R
T,=T + 460
T = Average Stack Temperatue
460 = Conversion factor from deg F to R
Tg= 1003 . + o 460
Ts= 560.3 R
Absolute Meter Temperature, R
Tm=T + 460
T = Average Meter Temperatue
460 = Conversion factor from deg F to R
Tm= 1054 . 460

Tm= 565.1 R

Example Calculations

Run 1
= 29.90 in. Hg
= 150 feet
= 0.00100 in. Hg/ft of elevation
= 29.75 in. Hg
= -2.00 in. H20
= 13.6 in. H20/in. Hg
= 100.3 degF
= 460
= 105.1 degF
= 460

Volume of Water Vapor Condensed, corrected to standard conditions, ft’ - as per US EPA Method 5, Eq.5-2

Viistay = Vie X Ry X R X Ty
M, x Pgq

= " 3031

Vi, = Total weight of liquid collected 9
R, = Density of water = 0.002201 Ib/mi
R = Ideal Gas Constant = 21.85 inHg - ft*/degR - Ibmole
Te = Standard absolute temperature = 528.00 degR
M,, = Molecular Weight of Water = 18.00 Ib/lbmole
Pga = Standard absolute pressure = 29.92 inHg

Viistar = 3031 - «x 0.002201 X 21.85 X 528

18 X 29.92
Vst = 14.29
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Example Calculations
) Run 1
Dry Gas Volume, corrected to standard conditions, £t - as per US EPA Method 5, Eq. 5-1
ry

Tad X_(Pear + (deltaH / 13.6))

vV, = Vi XY x
e " Tm X Pstd

Vi = Volume of gas sample, dry = 216.728 it
Y = Dry gas meter calibration factor = 0.972
Tstd = Standard Temperature . = 528 R
Ppar = Barometric pressure at the sampling site = 29.75 in. Hg
deltaH = Average pressure differential across the orifice meter = 244 in. H,O
13.6 = Conversion factor = 13.6 in. H0fin. Hg
Tm = Absolute average DGM temperature = 565.1 R
Pstd = Standard Pressure = 29.92 in Hg

Vst = 216.73 X 0.972 X 528 X ( 29.75 + 2.44 / 136 )

5651 x 29.92

Vinistay = 196.920 dscf 0.02832 m3/it3

Vinestey = 5.577 dscm ‘
Moisture Content, proportion, by volume - as per US EPA Method 5, Eq. 5-3

Vw(std)
Viegy + Vistgy

Vista) = Volume of water vapor condensed = 14.291 ft*
Vinty = Dry Gas Volume = 196920  |ff

B.. = 14.291

WS
196.920 + 14291
Buws = 0.0877

Moisture content at saturation

This calculated by polynomial fit: (86.7222826792858 + T.(-0.645483277572566) + T,2*0.00181527101645074 + T,®

* (-2.28823297043421E-06) + (T,)**1.09201445204276E-09)*100*29.92/P,)

86.722282679285800 = 86.7
-0.645483277572566 X 560.3 = -361.7
0.00181527101645074 X 313933.7057 = 569.9
-2.28823297043421E-06 X 175896387.4 = -402.5 -
1.09201445204276E-09 X 98554371605 = 107.6
sum = 0.0650
sum x 100 x 29.92 - 6.57 %
29.60
for further calculations
Bws = 0.0857 6.57 %
Dry Molecular Weight of Stack Gas, Ib/lb-mole - as per US EPA Method 3, Eq. 3-1
My = MWco(%CO) + MWcox(%CO) + MWop(%02) + MWiip(%Hs) + MWcpa(%CH,) + MWyp(%N,)
MW¢o= Molecular weight of CO, divided by 100 = 0.28 Ib/lb-mole
%CO = Percent CO by volume, dry basis = ) 0.0 %
MW,;oo= Molecular weight of CO,, divided by 100 = 0.44 Ib/lb-mole
%CO, = Percent CO, by volume, dry basis = 1.1 %
MW, = Molecular weight of O,, divided by 100 = 0.32 Ib/lb-mole
%0, = Percent O, by volume, dry basis = 19.3 %
MW,;, = Molecular weight of H,, divided by 100 = 0.02 .|Ib/Ib-mole
%H; = Percent H, by volume, dry basis = 0.0 %
MWoes = Molecular weight of CH,, divided by 100 = 0.16 Ib/lb-mole
%CH,4 = Percent CH,4 by volume, dry basis = 0.0 %
MWy, = Molecular weight of N2, divided by 100 = 0.28 {bfib-mole
%N, =100% - %CO - %CO, - %0, - %H2 - %CH4 = 79.7 %
My =( 0.28 X 0.0 )+ ( 0.44 X 1.1 )+ ( 0.32 X 193 )+
| 0.02 x 0.0 )+ ( 0.16 X 0.0 )+ ( 0.28 X 797 )
My = 28.94 Ib/lb-mole
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A= 3.14 .4.00

x( )
A= 12.57 ft2
Average Stack Gas Volume'trfc Flow Rate - Actual Conditions
Qe = VS XA

vs= Average stack gas velocity

Example Calculations

’ Run 1
Molecular Weight of stack gas, Ib/lb-mole - as per US EPA Method 2, Eq. 2-6
M, = My (1-Bye)+18.0(B,ys)
My= Dry molecular weight of stack gas = 28.94 Ib/Ib-mole
- Bys= Proportion of water vapor, by volume 0.0657 proportion
18.0 = Molecular Weight of H,O = 18.00 Ib/lb-mole
M, = 2894 x( 1 - 0.066 Y+ (- 18.00 X 0.066 )
M, = 28.22 Ib/ib-mole )
‘Average Stack Gas Velocity, ft/sec - as per US EPA Method 2, Eq. 2-7
Vs = K, x C, x deltaPyy x sqrt({T/(Ps x M)
Ky= Velocity equation constant = 85.49 ft/secl((Ib/lb-mole)(in.Hg))/((degR)(in.H20))]"?
C, = S type pitot tube coefficient 0.84
deltaP,,g=ave. sqrt. of the velocity head of stack gas = 1.8737 in.HO
-Te = Absolute stack temperature = 560.3 degR
P, = Absolute stack pressure = 29.60 in. Hg
M, = Molecular Weight of stack gas = 28.51 Ib/ib-mole
’ : 560.3 ’
Ve = 8549 X 084 x 1.87 x( il
29.60 X T 2851
Vg = 100.63 ft/sec 1.8272 ft/min
WAF = 1.00
.Vs(WAF Adjusted)= 109.63 ft/sec
Stack Area
A= 3.14 x (Stack Diameter/2)?
3.1415927 = Pi = 3.14
Stack Diameter 4.00 ft2

= 109.63 ft/sec

A = Cross sectional area of stack = 12.57 ft2
Qaetuat = 10963 x 12.57
" Qaotual = 1378 ft3/sec
Qaetual = 82,662 ft3/min
Qo = 4,959,708 fta/hr
Average Stack Gas Dry Volumetric Flow Rate, dscf/hr - as per US EPA Method 2, Eq. 2-8
Q = 3600 X (1-Byg) X Vg X A X Tyg X Py
Te X Pgg
3600= Conversion factor = | 3s00 sec/hr
Bys = Proportion of water vapor, by volume = 0.0657 proportion
vs= Average stack gas velocity = 109.63 ft/sec
A = Cross sectional area of stack = 1257 |?
Teg = Standard absolute temperature 528 degR
P, = Absolute stack pressure = 29.60 in. Hg
T, = Absolute stack temperature 560.3 degR
Pgg = Standard absolute pressure = 20.92 in. Hg
Q = 3600 x { 1.00 - 0.066 ) X 109.63 X 12.566 x 528 x 29.60294
560.3 x - 2992 '
Q = 4,320,401 dscth Conversions
Q = 72,007 dscfm 60 min/hr
Q = 4,320 kdscfh 1
Q = 72 kdscfm 1000
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Example Calculations

. Run 1
Average Stack Gas Wet Volumetric Flow Rate, wscf/hr
Q, .= Q
(1-Bws)
Q = Average Stack Gas Dry Volumetric Flow Rate = 4,320,401 dscf/hr
Buws = Proportion of water vapor, by volume = 0.0657 proportion
Q, = 4,320,401
( 1.00 - 0.066 ) Conversions
Q, = 4,624,283 wscth 60 min/hr
= 77,071 wscfm 1
= 4624 kwscfh 1000
77 kwscfm
Nozzle Area
An = 3.1415927 x (Nozzle Diameter/12/2)
3.1415927 =P = 3.14
12 = Conversion Factor 12.00 int
Nozzle Diameter 0.162 in
An = 3.14 x( 0.16200 X 1 G
12 2
An= 1.43E-04 ft2
Isokinetic Variation, % - as per US EPA Method 5, Eq. 5-8
1 = 100 X T X Vinstay X Paa
60 X Tgg X Py X vg X Ay X min X (1-By)
100 = Conversion to percent = 100
Ts = Absolute stack temperature = 560.3 degR
Vinta) = Dry Gas Volume = 196.920 ft®
Pgqq = Standard absolute pressure = . 29.92 in. Hg
60 = Sec/Min = 60 Sec/Min
Tea = Standard absolute temperature = 528 degR
Ps = Absolute stack pressure = 29.60 in. Hg
v = Average stack gas velocity = 109.63 ft/sec
Ap= Croés-sectional Area of nozzle ’ = 0.0001431 f?
min = Total sampling time = 240 minutes
Bys = Proportion of water vapor, by volume = . 0.0857 proportion
| = 100 X 560 X 186.920 X 29.92
60.00 X 528 X 29.60 0.0001431 X 240 «x( 1 - 0.0657 )

100.0 %

X 109.63 X
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-~ .. Source Collection Data Sheet - o :
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Source Collection Data Sheet

Method” 0610 { ¢enet Nyl \ -

Page 2 of 5

Init. System Leak Rate (fi3 @ *Hg) 0.00% @

- -|Final System Leak Rate:(ft3.@ "Hg) 9 406 @ [

Qpcrator .s‘ L\?—Lw Vo >
Pitot No. . '

. |Start Time \\‘.N'_

[MeterNo. _ |4{d¢

JPTCE 0, 5y

_|End Time Aeey

DGMCF. .q49| -

it Pitot Leak Check /|

RiiNo. |

_|Ducation (min) 240 . [.30% Final Pitot Leak Check v~ ]
St Preso. CH20) -3.0 _|Bax Press () JA3p NozzleDiam () O, [Kf  desm '
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~ Sample Recovery Data Sheet

Contract No. |

— fg‘/:‘é}@ - _|Method 0010 - Semi Volatles

Condition ., /\f&"/)m,i ~ |RunNo. Kt

_Impinger No.| . Contents Volume (mL)| Configuration | Final Wt (g) - Initial Wt.(g) = NetGain(g) | .

— | w0 | 798.< . Y533

256.2 |

L = . =

2 | VEitho o | wed | 705,35 7RG - -7

s | OvvO - o | &-S 626y 0352 - -9,
2 | = = 1T Med | 3L 5838 - 75 |
s | 3%g,t ~o00 | Med | OHH.T - F90.8 = SS.9

6 . | ) o . o - - =

7 _ _

5 - .

9. =

Yt
<

_ToalNsGun@= 303 [
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Source Collection Data Sheet

EM-BTRF-000276

|Contiact No. (?456“‘0 Mettisd ~ YOIO ~ Somi Yolatiles Toge | o a4
PRacili l RT g{f . Init. System Leak Rate (ft3 @ "Hg) 0.00 ¢ @ m"/#y Operator <, L‘\mn.\)
(Source Tt Sede. SR .. |Final System Leak Rate (563 @ "Hg) oo § @ J &) #PltotNo
Date ﬂf‘—%- 204 . |Start Time o‘HoO MctcrNo 144§ JPICE o,
Condition . _No (e _|End Time 13,9, DGMCE__ 3334 Init. Pitot Leak Check ,/
RinNo. A _|Duration (min) _ guo |AHE  \Ay  |Final Pitot Leak Check o/
Stat. Press. ("H20) ~06.8¢. Bar Press."("Hg) Ja Qo ____[Nozzle Diam. () Q.14 KK 06D
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