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1.0 INTRODUCTION

The Unites States Environmental Protection Agetnt( EPA) recently issued an “Information

Collection Request” (ICR) request to the OfficeMdnagement and Budget (OMB) in an effort
to obtain information necessary to identify andegatize refinery process units potentially
subject to the MACT standards that the Agency it$eto develop pursuant to section 112(d) of
the Clean Air Act (CAA). The ICR request listedpamximately 88 refinery sources that were
required to perform extensive fuel and/or sourca@eng. The ICR is divided into four (4)

components as follows:

« Component 1 (Questionnaire)
« Component 2 (Emission Inventory)
« Component 3 (Distillation Feed Sampling)

« Component 4 (Testing and ERT reporting)

On March 31, 2011, U.S. EPA sent a Section 114rlétt the BP-Husky Refining Company in
Oregon, Ohio stating that the facility was subjecthe ICR and that certain information would
need to be submitted by the facility to satisfy UEPA’s ICR. More specifically, EPA
requested that one of the facility’'s Delayed Cokigits be tested for various pollutants, and
that the test data obtained during the test progoansubmitted under the ICR. BP-Husky
selected the Delayed Coking Unit 3 (DCU 3) foritegt

“Component 4” of the ICR specifies the testing asplorting requirements for the Refinery ICR.
The purpose of this submittal is to satisfy the fpmnent 4” requirement. This test report
summarizes the test data that was obtained, treeguoes that were followed, the test methods
that were used, and any EPA-approved deviatioms fifte procedures of the prescribed test
methods. In addition, this test report includes Ehectronic Reporting Tool (ERT) and Refining
Testing Supplement (RTS) printouts of the ICR emoisstest data, where applicable. The ERT
and RTS data were also submitted in U.S. EPA’siredielectronic format as part of this test

report submittal.



2.0 BACKGROUND

The emissions testing and fuel sampling requirementhe Refinery ICR are specific to each
source and depend on process type, fuel type, amssi®ns control device(s). For delayed
coking units, the emissions test requirements delunultiple metals, speciated volatile organic
compound hazardous air pollutants (VOC HAPSs); sedi semi-volatile organic HAPs (SVOC
HAPSs); total hydrocarbons (THC); aldehydes (forrehlgbe, acetaldehyde, and propanal);
methane and ethane (¢ldnd GHg); carbon monoxide (CO); sulfur dioxide (§0nitrogen
oxides (NQ); hydrogen chloride, chlorine, and hydrogen flder(HCI, C}, and HF); hydrogen
cyanide (HF); hydrogen sulfide, carbonyl sulfidedacarbon disulfide (b8, COS, and G
total reduced sulfur compounds (TRS); total filldeaand condensible particulate matter (PM
and PM sCON); mercury compounds (BgHg’, and HG"); oxygen and carbon dioxide £{O
and CQ); moisture (HO); and the flow rate of the vent gas tested.

The source sampling for this project required tbe of numerous air emissions testing methods.
For this ICR data collection project, and basednuengineering judgment and experience, the
following list of methods were used as recommen@egermitted) by U.S. EPA as a primary or
alternative test method in Refinery ICR “Componént Part VIII.” Test Procedures, Methods

and Reporting Requirements for the Information €xlbn Request for Petroleum Refineries

 EPA Method 1 — Selection of Sampling Points
 EPA Method 2 — Stack Gas Velocity and Flow Rate
* EPA Method 3/3A — @and CQ

» EPA Method 4 — BO

» EPA Method 5 - PM

+ EPA Method 6C — SO

* EPA Method 7E - NQ

» EPA Method 15A - TRS

* EPA Method 18 — b5, COS, and CS2; GHind GHe; and VOC HAPs
 EPA Method 25A - THC

» EPA Method 26A — HCI, G| and HF

+ EPA Method 29 — Metals



 EPA Method 202 — Pis-CON

* EPA Method 308 — Methanol

* EPA Method 320 — Aldehydes and Carbon Monoxide

» EPA Method 0010 — SVOC HAPs

* Other Test Method (OTM) 29 — HCN

« ASTM D6784-02 (aka the “Ontario-Hydro Method”) — ®dHd", and HG*

Due to the nature and complexity of the testingpfihe pollutants in the above list could not be
sampled simultaneously. In recognition of thisfiey ICR “Component 4 — Part VIII,” 81.1.2
specifies the pollutant types that must be samgiediltaneously, at a minimum, by utilizing a
pre-designated lettering system for each pollut&al. example, one set of test runs must include
all of the pollutants designated with an “A,” amibther set includes all pollutants marked with a
“B,” etc. Further, for situations where simultanesampling by letter may not be possible due
to sampling port or duct diameter constraints,, etach test run set could be performed on a
“subset” basis utilizing a pre-designated letted aamber. For example, one set of test runs
must include all of the pollutants designated vaith*Al,” and another set includes all pollutants

marked with an “A2,” etc.

Table 2-1 of this test report summarizes the ledtedt number designations for the pollutants
required to be tested on delayed coking units,rascpbed by “Component 4” of the Refinery
ICR:

Table 2-1. Pollutant Letter and Number DesignatiorMatrix

Group Group Group Group Al

A B C D Groups

DI = Metals and

Al =VOC, Aldehydes =
_ Y Not Required for cl Hﬂécr\%/HF and PM/PMzCON Gas Flow Rate,
A2 = SVOC Delayed Coking D2 = Hg”/HgHg™* 0./CO, and
A3 = THC, CO, and Units C2 = HSICOS/C D3 = Not Required H0
CH4/CoHe and TRS
D4 = SQ and NQ




The ICR required that three (3) runs per pollutemist be performed at normal operating

conditions on DCU 3. Table 2-2 summarizes in di¢ta prescribed sample groups, pollutants,
test methods, and analytical methods for thispgesgram, as well as the targeted run times and
sample volumes for each sample run. The analyatairatory is also presented for each target

analyte.



Table 2-2. ICR Test Matrix — BP Husky DCU 3

Total Sample Target Target _ _ _

Test Group Pollutant Test Method Run Sample Analytical Method (Technique) Analytical Laboratory

Runs Length Volume
3 Al VOC HAP (Low) EPA Method 18 70-min <10 L EPAelihod 18 (GC/FID-Bag) URS On-site
3 Al VOC HAP (High) EPA Method 18 70-min >35L EPA Method 18 (GC/FID-Sorbent) Enthalpy Analgt, Inc
3 Al Methanol EPA Method 308 70-mirf  >35L EPA Method 308 (GC/FID-Sorbent) Enthalpy Anilgl, Inc
3 Al Aldehydes EPA Method 320 70-min N/A EPA Mett&RD (FTIR) URS On-site
3 A2 SVOC HAP SW-846 Method 0010 70-mif >0.05 i SW-846 Methods 3542/8270D (GC/MS) TestAmerica lratmwies, Inc
3 A3 THC EPA Method 25A 70-min N/A U.S. Method 2%RID) URS On-site
3 A3 Methane, Ethane EPA Method 18 70-m|n <10 L EP&thod 18 (GC/FID-Bag) URS On-site
3 A3 CO EPA Method 320 70-min N/A EPA Method 320 (R) URS On-site
3 C1l HCI, C}, HF EPA Method 26A 70-min >0.05°m EPA Method 26A (IC) Enthalpy Analytical, Inc
3 C1 HCN OTM-29 70-min >0.05 M U.S. OTM-29 (IC) Enthalpy Analytical, Inc
3 C2 HS, COS, Cg EPA Method 18 70-min <10 L EPA Method 18 (GC/FPBgB URS On-site
3 C2 TRS EPA Method 15A 70-min| <10 L EPA Method 6 R®JOn-site
3 D1 Metals EPA Method 29 70-min >0.08 m SW-846 Method 6020A (ICAP/MS) TestAmerica Laboras, Inc
3 D1 PM EPA Method 5 70-min >0.05’m EPA Method 5 (Gravimetric) Enthalpy Analyticalcin
3 D1 PM :-CON EPA Method 202 70-min >0.05’m EPA Method 202 (Gravimetric) Enthalpy Analytichdc
3 D2 Hd?, HY, Hg" ASTM D6784-02 70-min >0.05 ™ SW-846 Method 7470A (CVAAS) TestAmerica Laboragstilnc
3 D4 NQ, EPA Method 7E 70-min N/A EPA Method 7E (Chemilusdaence) URS On-site
3 D4 SQ EPA Method 6C 70-min N/A EPA Method 6C (UV) URS Gite

All A/C/D Moisture EPA Method 4 70-min >0.05°m EPA Method 4 (Gravimetric) URS On-site

All A/C/D O, and CQ EPA Method 3A 70-min N/A EPA Method 3A (ParaméefiiR) URS On-site

All A/C/D Flow Rate EPA Methods 2/3A/4 70-min N/A PR Methods 2/3A/4 URS On-site

Notes

1. “Component 4” of the ICR requires sampling dgrthe entire venting cycle, and the venting cydl®GU 3 was expected to last approximately 70 neauit the time of
drafting theTest Planfor this project. However, during the actual tesigram, if the venting cycle lasted longer (corsér) than 70 minutes, then the length of the nestwas
adjusted to reflect the actual duration of the wentycle, where practicable.

2. The target dry gas sample volume of >0.05(which corresponds to 1.77)ftand a wet gas sample volume of >3 (which corresponds to 176.6)fis appropriate for
isokinetic and EPA Method 4 sampling trains opeatatering this measurement program; however, pemif@nent 4” of the ICR, no sampling volume requiratrie associated
with any EPA test method performed on a DCU Vent.



3.0 SUMMARY OF ICR TESTING RESULTS

Table 3-1 summarizes the source test parametergesh methods used, and the reporting tool
format (i.e., either ERT or RTS) used for the seurst data obtained for the ICR test program.
Note that for other ICR projects, EPA has requitest all of the data be submitted in the ERT
format. However, for DCU sources, it was realizbding the report-writing phase of this

project that the ERT software is not fully compkitith the data that is required to be reported

under the ICR. For these instances, the dataasnatively being submitted in the RTS format
via Excel spreadsheets.

Table 3-2 summarizes the results (based upon thm &wverages) of this testing program for

each of the general pollutants tested. Tableg8etigh 3-6 summarize the results (based upon
the 3-run averages) of this testing program foeaifcthe individual non-methane/non-ethane
(NMNE) VOCs, semi-VOCs, aldehydes, and metals nrealsuespectively. For tables 3-2

through 3-6, the tables list the pollutant concaindn in the units required by the ICR as well as
the mass emission rates of the pollutants on drl{ss tested), Ibs/hr (annualized), Ibs/cycle
(i.e., Ibs per venting event), and tons per ygay)(basis. The final concentration and emission
rate data summarized in Tables 3-2 through 3-6 lads@ been dilution corrected and represent

the “true” measured value obtained during the IER program for that pollutant.

Appendix 1 of this test report contains the mortaited and comprehensive run-by-run results
printed in the applicable spreadsheet format reguiry EPA. In addition, the ERT (and RTS)
data will also be submitted to EPA electronicaliypart of this test report submittal. Appendix 3
of this test report includes the full laboratoryabmical reports for each of the applicable
pollutants tested.



Table 3-1. ICR Test Results — Reporting Tool Forma

Parameter Test Method Reporting Tool Format
Stack Gas Flow Rate EPA Methods 1/2/3A ERT
O, and CQ EPA Method 3A ERT
H,0 EPA Method 4 ERT
PM and PM:con EPA Method 5/202 ERT
SO, EPA Method 6C ERT
NOy EPA Method 7E ERT
CO EPA Method 10 (via 320) ERT
THC EPA Method 25A ERT
HCI, Cl,, and HF EPA Method 26A ERT
Metals EPA Method 29 ERT
TRS EPA Method 15A RTS
H,S, COS, and GS EPA Method 18 RTS
Methane and Ethane EPA Method 18 RTS
VOC EPA Method 18 RTS
Methanol EPA Method 308 RTS
Aldehydes EPA Method 320 RTS
SvOoC Method 0010 RTS
HCN OTM 29 RTS
Hg ASTM D6784-02 (O-H) RTS




Table 3-2. ICR Test Results — BP Husky DCU 3
Average | Average Average Average Average Average Average
Run Names Pollutant Test Method Run Sample Concentration Emission Rate | Emission Rate| Emission Rate| Emission Rate
Length Volume (varies) (Ibs/cycle) (Ibs/hour) sewar | (Ibs/hour) aonual (tons/year)
A-2% A3, A4 | VOC HAP (Low) EPA Method 18 82-min /N See Table 3-2 for individual VOC data (via bag)
A-2*, A-3, A-4 | VOC HAP (High) EPA Method 18 82-min 345L See Table 3-2 for individual VOC data (viatzent)
A-2*, A-3, A-4 Methanol EPA Method 308 82-min 389 | <1,100,000ug/dscm | <029 | <0.19 | <0.017 | <0.076
A-2* A-3, A-4 Aldehydes EPA Method 320 95-min N/A See Table 3-4 for individual aldehyde data
A-2*, A-3, A-4 SVOC HAP SW-846 Method 001 82-min .53 dscf See Table 3-3 for individual SVOC data
A-2*, A-3, A-4 THC (as GHp) EPA Method 25A 95-min N/A 437,000 ppmd 377 236 822 100
A-2* A-3, A-4 Methane EPA Method 18 95-min N/A 911,333 ppmd 321 198 195 85.2
A-2* A-3, A4 Ethane EPA Method 18 91,433 ppmd 54.9 34.4 3.33 14.6
A-2* A-3, A-4 CcO EPA Method 320 95-min N/A 4,27pmd 1.67 1.03 0.101 0.443
C-1,C-2,C-3* HCI EPA Method 26A 3,800 mg/dscm <0.1500 <0.2000 <0.00910 <0.0400(
C-1, C-2,C-3* (@] EPA Method 26A 76-min 1.31 dscf <4.4 mg/dscm <0.0004 <0.0003 <00300 <0.00012
C-1, C-2,C-3* HF EPA Method 26A <46 mg/dscm <0.603 <0.0029 <0.00022 <0.00095
C-1, C-2,C-3* HCN OTM-29 59-min 1.15 dsct <36,009dscm <0.0023 <0.0023 <0.00014 <0.00061
C-1,C-2,C-3* HS EPA Method 18 54,800 ppmd 7.14 5.77 0.433 1.90
C-1,C-2,C-3* COSs EPA Method 18 79-min N/A <5,433 ppmd <12 <0.88 <0.074 <0.32
Cc-1, C-2, C-3* (05 EPA Method 18 <5,900 ppmd <1.7 <1.2 <0.100 <0.45
C-1,C-2,C-3* TRS (as S EPA Method 15A ~55-min 110L 71,000 ppmd - - - -
D-2, D-4*, D-5 Metals EPA Method 29 124-min 2.5%fs See Table 3-5 for individual metals data
D-2, D-4*, D-5 PM EPA Method 5 1.69 gr/dscf 0.999 0.465 0.061 0.265
D-2, D-4* D-5 | PM 5CONyganic EPA Method 202 126-min 3.02 dscf 0.79 gr/dscf 0.494 0.235 0.030 0.131
D-2, D-4* D-5 | PM sCONnorganic EPA Method 202 1.32 gr/dscf 0.883 0.419 0.054 0.234
D-2, D-4*, D-5 PM-TOTAL EPA Method 5/202 3.81 grads 2.38 1.12 0.144 0.631
D-2, D-4*, D-5 Hd ASTM D6784-02 - - - - -
D-2, D-4*, D-5 Hd-Elemental ASTM D6784-02 ) <4m/dscm <0.0000009 <0.0000006 <0.00000005 <0.0000092
D-2, D-4* D5 | Hg -Oxidized ASTM D6784.02 | °/-min 1.63 dscf <2fig/dscm <0.0000042 <0.0000029 <0.00000025 <0.00000}1
D-2, D-4*, D-5 Hg-TOTAL ASTM D6784-02 <2hg/dscm <0.0000050 <0.0000036 <0.00000031 <0.00000}3
D-2, D-4*, D-5 NQ EPA Method 7E . ~0 ppmd Pollutant was not observed in any run. Setion 3.1 of this report.
D-2, D-4*, D-5 SQ EPA Method 6C 117-min NIA ~0 ppmd Pollutant was not observed in any run. Setion 3.1 of this report.
Moisture EPA Method 4 Varied Varied -8 contents ranged from 97.8-99.8%
O, EPA Method 3A Varied N/A @contents for all test runs was 0.0%
All Runs co, EPA Method 3A Varied N/A C@contents for all test runs was 0.0%
Flow Rate EPA Methods Varied N/A Stack gas flow rates ranged from 12.0-129.6 dscfm;
2/3A/4 Stack gas velocities ranged from 182.7-480.3 fuk1#4.6-327.5 MPH




Table 3-3. ICR Test Results for Individual VOC HARs (Method 18)

VOC HAP Average' {-\vgrage Avgrage {-\vgrage Avgrage
(Bag Samples) Concentration | Emission Rate | Emission Rate | Emission Rate [ Emission Rate
(ppm) (Ibs/cycle) (Ibs/hour)eriar | (Ibs/hour)annua (tons/year)
Acetone <0.41 <0.82 <0.49 <0.05 <0.22
Acrolein <0.34 <0.66 <0.40 <0.04 <0.18
Acrylonitrile <0.32 <0.58 <0.35 <0.04 <0.15
Benzene <0.75 <1.9 <11 <0.11 <0.49
1,3-Butadiene <0.25 <0.47 <0.28 <0.03 <0.13
Carbon disulfide <0.05 <0.12 <0.07 <0.01 <0.03
1,2-Dibromoethane <0.26 <1.7 <1.0 <0.10 <0.44
Hexane <0.24 <0.70 <0.42 <0.04 <0.18
Methylene chloride <2.0 <4.4 <3.3 <0.27 <1.2
Pentane <0.28 <0.68 <42 <0..04 <0.18
Tetrachloroethene <0.29 <1.7 <1.0 <0.10 <0.44
Trichloroethene <0.38 <1.7 <1.0 <0.10 <0.46
Toluene <2.5 <6.8 <4.3 <0.41 <1.8
VOC HAP Average' {-\vgrage Avgrage {-\vgrage Avgrage
(Sorbent Samples) Concentration | Emission Rate | Emission Rate | Emission Rate [ Emission Rate
(ng/dscm) (Ibs/cycle) (Ibs/hour)ewar | (Ibs/hour)annua (tons/year)
Acetonitrile <0.0000017 <0.66 <0.36 <0.040 <0.180
Acrylonitrile <0.0000990 <0.33 <0.20 <0.020 <0.088
Chlorobenzene <0.0000780 <0.29 <0.16 <0.017 <0.077
Cumene <0.0000460 <0.16 <0.09 <0.010 <0.043
Ethylbenzene <0.0000015 <0.57 <0.30 <0.034 <0.150
Methyl Isobutyl Ketone <0.0000310 <0.10 <0.06 <®.00 <0.028
Methyl t-Butyl Ether <0.0000310 <0.11 <0.06 <0.007 <0.028
2-Nitropropane <0.0000012 <0.43 <0.25 <0.026 <0.110
Styrene <0.0000520 <0.18 <0.10 <0.011 <0.047
2,2,4-Trimethylpentane <0.0000290 <0.10 <0.06 <®.06 <0.027
0-Xylene <0.0000034 <1.3 <0.67 <0.077 <0.340
p-Xylene <0.0000067 <2.7 <1.4 <0.160 <0.710




Table 3-4. ICR Test Results for Individual SVOC HAPs (Method 0010)

Average Average Average Average Average

VOC HAP Concentration | Emission Rate | Emission Rate | Emission Rate | Emission Rate

(ng/dscm) (Ibs/cycle) (Ibs/houn)acal | (IbS/hounannyal (tons/year)

Acenaphthene 37,900 0.0150 0.0101 0.00089 0.004(
Acenaphthylene 7,760 0.0029 0.0020 0.00017 0.0008
Aniline <37,000 <0.0130 <0.0091 <0.00081 <0.0036
Anthracene 180,000 0.0600 0.0042 0.00364 0.0159
Benzidine <260,000 <0.0940 <0.0640 <0.00570 <0.0250
Benz[a]anthracene 25,200 0.0051 0.0040 0.00031% 0.0014
Benzolb]fluoranthene <11,000 <0.0037 <0.0026 <02200 <0.0001
Benzolk]fluoranthene <11,000 <0.0048 <0.0032 <0300 <0.0013
Benzolg,h,i]perylene 17,300 0.0032 0.0026 0.00019 0.0008
Benzol[a]pyrene 26,900 0.0050 0.0040 0.00030 0.0013
Benzol[e]pyrene 15,200 0.0029 0.0023 0.00017 0.0008
Biphenyl 48,100 0.0200 0.0133 0.00119 0.0052
Chrysene 31,700 0.0067 0.0051 0.00040 0.0018
Cresols (total) 143,000 0.0454 0.0314 0.00275 0.0120
Dibenz[a,h]anthraceng <6,300 <0.0012 <0.0009 <@v0o0 <0.0003
Dibenzofuran 44,900 0.0177 0.0121 0.00108 0.0047
Dibenzo[a,e]pyrene <9,700 <0.0019 <0.0015 <0.0001 <0.0005
Dimethoxybenzidine <60,000 <0.0220 <0.0150 <0.0013( <0.0058
Dimethylaminobenzend <18,000 <0.0060 <0.0041 <8600 <0.0016
Dimethylbenz[a]anthracene <10,000 <0.0037 <0.0025 <0.00023 <0.0010
3,3-Dimethylbenzidine <78,000 <0.0280 <0.0190 <07 <0.0075
Dimethylphenethylamine <36,000 <0.013 <0.0089 <0.00079 <0.0035
2,4-Dimethylphenol 61,900 0.0203 0.0141 0.00123 0.0054
Fluoranthene 30,100 0.0073 0.0054 0.00044 0.0019
Fluorene 137,000 0.0496 0.0343 0.00301 0.0132
Indeno[1,2,3-cd]pyrend 5,000 0.0009 0.0007 0.00004 0.0002
Isophorone <12,000 <0.0044 <0.0030 <0.000271 <0.0012
3-Methylcholanthrene <16,000 <0.0059 <0.0040 <03B00 <0.0016
2-Methylnaphthalene 1,820,000 0.7270 0.0496 0.0441( 0.1930
Naphthalene 987,000 0.0407 0.0277 0.02470 0.1080
Nitrobenzene <12,000 <0.0044 <0.0030 <0.00027% <0.0012
Perylene <2,000 <0.0005 <0.0004 <0.00003 <0.0001
Phenanthrene 447,000 0.1460 0.1020 0.00884 0.0387
Phenol 56,500 0.0179 0.0123 0.00108 0.0047
1,4-Phenylenediaming <100,000 <0.0380 <0.0260 2300 <0.0100
Pyrene 114,000 0.0274 0.0203 0.00166 0.0073
o-Toluidine 19,900 0.0067 0.0046 0.00040 0.0018

POM 3,940,000 1.49 1.02 0.090 0.395
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Table 3-5. ICR Test Results for Individual Aldehyas (Method 320)

Average Average Average Average Average
Aldehyde Concentration | Emission Rate [ Emission Rate | Emission Rate | Emission Rate
(ng/dscm) (Ibs/cycle) (Ibs/houn)acal | (IbS/hounannyal (tons/year)
Acetaldehyde (€H,0) <3,000,000 <0.71 <0.48 <0.043 <0.19
Formaldehyde (CHD) <500,000 <0.12 <0.08 <0.007 <0.03
Propanal (gHgO) <5,300,000 <1.3 <0.86 <0.077 <0.34
Table 3-6. ICR Test Results for Individual Metals(Method 29)
Average Average Average Average Average
Metal Concentration | Emission Rate | Emission Rate | Emission Rate | Emission Rate
(mg/dscm) (Ibs/cycle) (Ibs/houn)acal | (IbS/houn)annual (tons/year)
Antimony (Sb) <0.008 <0.0000022 <0.0000010 0.000@00( <0.00000057
Arsenic (As) <0.016 <0.0000052 <0.0000024 <0.006000 <0.00000140
Beryllium (Be) <0.001 <0.0000003 <0.0000007 <0.(nmIp <0.00000009
Cadmium (Cd) <0.004 <0.0000011 <0.000000p <0.00000q <0.00000029
Chromium (Cr) <0.120 <0.0000340 <0.0000170 <0.0@a00 [ <0.00000910
Cobalt (Co) 0.015 <0.0000044 <0.0000021 <0.00000q <0.00000120
Lead (Pb) 0.474 0.0001350 0.0000623 0.000008] 0.00003590
Manganese (Mn) 0.345 0.0000969 0.0000470 0.000005 0.00002570
Nickel (Ni) 0.473 0.0001780 0.0000800 0.0000108] 0.00004730
Selenium (Se) <0.130 <0.0000494 <0.00002720 <0.08000| <0.00001300

In order to convert the pollutant mass emissioe fiadm Ibs/hour (actual, as measured during the

testing), the test data were first converted toséclycle basis as follows:

MER * (T/60) = MER,
Where: MER = Average pollutant mass emission (lats#hr)
T, = Total length of the test run or cycle (minutes)
60 = Minutes per hour
MER.= Average pollutant mass emission rate (Ibs/cycle)

In order to convert the pollutant mass emissioe fedm Ibs/cycle to tons per year (tpy), the

following equation was used:

MER. * (518/2,000) = TPY
Where: MER= Average pollutant mass emission rate (lbs/cycle)
518 =# of vent cycles per year emitted from DE[$ee Section 4.2 of this report)
2,000 = Ibs per ton
TPY = Average pollutant mass emission rate (farsyear)
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In order to convert the pollutant mass emissioa fiadm tons per year to an annualized Ibs/hour

value, the following equation was used:

TPY * (2,000/8,760) = MER

Where: TPY = Average pollutant mass emission (tates per year)
2,000 = Ibs per ton
8,760 = Hours per year
MER; = Annualized pollutant mass emission rate (Ibs/hr)

For clarity, Tables 3-7 and 3-8 summarize the ayolts for this project in both the order that
each test runs were actually performed, and onllataot sample group basis, respectively. As
can be seen, as the need was identified for addititesting, the schedule was adapted to
accommodate additional runs. Subsequently, tredded also indicate the runs which were not
used for the data evaluation and reporting, as agethe runs in which sludge was injected into

the tested coke drum (see Section 7.2 of this tepor

As an additional clarification, BP-Husky notes thhere is a difference in the naming
conventions between the “Sample Group Names” inlef&d2 versus the “Run Names” in
Tables 3-2, 3-7, and 3-8. For example, Sample ©Mdame “A3” represents the subset of
pollutants in Group A that were required to beddstimultaneously — CO, THC, methane, and
ethane. However, in Tables 3-2, 3-7, and 3-8, Rame “A-3” represents the third sample run

for the pollutants that were categorized under @rau
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Table 3-7. BP Husky ICR Test Program — Test Run Miix by Time Performed

Ol Run Name Date Time DCU 3 Vent

Run No.
1 PRELIM 07/14/11 0800-0950 East
2 D-1 (Not Used) 07/15/11 0220-0410 West
3 D-2 07/15/11 1939-2125 East
4 D-3 (Not Used) 07/16/11 1322-1518 West
5 D-4 (Sludge Inj.) 07/18/11 0220-0332 West
6 C-1 07/18/11 2029-2236 East
7 C-2 07/19/11 1423-1520 West
8 C-3 (Sludge In;. 07/20/11 0905-0950 East
9 A-1 (Not Used) 07/21/11 0215-0356 West
10 A-2 (Sludge Inj.) 07/21/11 2057-2231 East
11 A-3 07/24/11 1955-2125 East
12 A-4 07/25/11 1440-1543 West
13 D-5 07/27/11 0128-0339 West

Table 3-8. BP Husky ICR Test Program — Test Run Miix by Pollutant Sample Group

lg:r?ﬁg' Run Name Date Time DCU 3 Vent
1 PRELIM 07/14/11 0800-0950 East
9 A-1 (Not Used) 07/21/11 0215-0356 West
10 A-2 (Sludge Inj.) 07/21/11 2057-2231 East
11 A-3 07/24/11 1955-2125 East
12 A-4 07/25/11 1440-1543 West
6 C-1 07/18/11 2029-2236 East
7 C-2 07/19/11 1423-1520 West
8 C-3 (Sludge In;. 07/20/11 0905-0950 East
2 D-1 (Not Used) 07/15/11 0220-0410 West
3 D-2 07/15/11 1939-2125 East
4 D-3 (Not Used) 07/16/11 1322-1518 West
5 D-4 (Sludge Inj.) 07/18/11 0220-0332 West
13 D-5 07/27/11 0128-0339 West
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3.1 Determination of ICR Testing Results

The summary results presented in Section 3.0 sfrédport as well as the submitted spreadsheets
are calculated from multiple inputs. These incladalytical results as well as the measured and
calculated gas flow parameters. The following @rtions were used in the development and

determination of the ICR test results:

* Results are reported and used down to the labgragported method detection limit
(MDL). Results between the MDL and low calibratstandard are included.

» Multiple analytical results relating to a singlengde are summed to develop a single
value for the sample. In this case, all result®wehe laboratory reported MDL are
treated as the MDL. This is a conservative appgrosm estimate the pollutant
concentrations and emissions.

* In the determination of the velocity of the DCU @nt gas (and therefore flow rate), the
dry gas was presumed to be nitrogen. This reswnly used to develop the molecular
weight of the emissions gas. As the emissiongggeeater than 97% water in all cases,
any error from assuming nitrogen as the dry gagggigible.

* Results for multiple analytes are summed to devalsmgle result for polycyclic organic
matter (POM). In this case, any results belowddiection limit are treated as zero.

 Samples from the SW-846 MO0O010 sampling train fomiseolatile organics were
analyzed multiple times, giving multiple results fine same analyte from the same
sampling train. The reported value was selectddlksvs:

o The sample result must be within the calibratiornveu If the result was above
the calibration curve, a result from a diluted skampas reported. This occurred
with full-scan analysis.

o If the sample result for full-scan analysis wasobelthe lowest calibration
standard, and if there was an alternate result gpacific ion monitoring (SIM),
the SIM result was reported.

* No results are reported for both N@&nd SQ. These analytes were required to be to be
measured, and the measurement was attempted. dgweither analyte was observed
in any of the runs. Due to the matrix and the nfeedhigh dilution of the gas before it
reached the instrument, the results were well betbw calibration curve of the
instrument.

3.2 Data Limitations

The results presented in this report should beidered_estimatesf true emissions from the
DCU 3 vent. There are numerous specific issuessandtions associated with testing any coker
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vent, and many of these compromises and issuesdmas impact on data quality and usability.

These include:

* Process Operations

0]

A delayed coker unit is the very last unit in amefy. The feed to a coker unit is
what remains of refinery feedstock after all theentprocessing steps. This is not
a well-characterized or controlled material.

It follows that any change in any upstream procgssiep may have a change in
coker feed material, and therefore in coker openatand emissions.

Delayed coker operations are batch in nature. IiBir tvery nature, batch
processes are not as repeatable or controlledndisigous processes.

Within the coker itself, a significant activity e cracking and fracturing
process. There is no approach to repeatability comdrol relative to what the
actual cracking activity might be. As a resulerdrcan be void spaces, hot spots,
uncracked areas, and bigger and smaller chunkskef c

To some extent, coker operations are manual. By thery nature, manual
process are subject to greater variability thaoraated processes.

» Sample Collection

(0]

Coker emissions gas is almost pure steam. Thelatémethods for sampling
gas condense the moisture from the gas streanthandcontrol and measure the
dry gas remaining. On a coker, there is veryelittlry gas remaining, and
therefore the standard methods of controlling a pdiawgy system are not
applicable.

Sampling trains must be significantly modified ttammodate all the condensed
water. Standard trains that have 4 or 5 impingeight require 12 or more
impingers.

Since the volume of dry gas is so low, the actaah@ing rate of the dry gas is
also very low. This rate is outside the normal rapens of the sampling
equipment, and requires adaptation in samplingpegent calibration.

The dry gas from a coker is mostly hydrocarbonghwigh levels of reduced
sulfur species. The standard gas measurement dsefiiesume that the dry gas
is inert, and primarily nitrogen, oxygen and carlwboxide. Measures must be
taken to modify and adapt the methods to this wgllenging matrix. These
measures include sampling dilution systems andntbéification of impinger
contents to address interferences and to protecampling equipment.

Frequently, as the coker emissions gas is condeasauh-miscible organic layer
is observed. Sample train recovery procedures maag to be modified to deal
with this organic condensate.

The sampling of steam and the condensation of weadgror and organic
condensate in the sampling train raises a numbeharistry issues. The overall
dilution of the contents of the impingers could eaff the absorbance and
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reactivity. Any chemically active species condehgeight react with the
impinger contents in an unexpected way. Finalhe addition of condensed
species may have some impact on sample preservation

The gas flow rate can be very high (in excess 6fi@les per hour). As such, the
velocity measurement equipment must be adaptednaniified.

The presence of large amounts of steam can alsdt res the presence of
condensed steam at any cold point in any partefttmpling system. This also
occurs in the pitot tubes used to measure veloaitg, requires that these lines be
flushed with condensed air on a regular basis.

The presence of large amounts of steam and thentdtéor condensed water
raises issues with maintaining and controlling terafures throughout the
sampling train.

The cutting deck and coker deck area are inhodpitabations. Sampling staff
and equipment must be protected from the envirobmea this end, much of the
sampling equipment must be shut down completelwéet runs, and all of it
must be covered and protected.

The instrumentation used for continuous measuresngotks best in a controlled
environment. This kind of environment is not azbie on a coker deck. As a
result, there are frequently issues with instrundnift and proper function. In

particular, it can be very difficult to keep thearfie lit on the hydrocarbon
analyzer.

The coke cutting process, which follows the cokatiweg process is considered
very hazardous, and sampling staff must be oftthieng deck before cutting can
start. This results in a very short window aftbe tcompletion of venting

operations to perform all requisite post-samplirgivities (e.g., sample train

recovery, leak checks, post-test calibrations).

* Sample Analysis

o

The large amount of steam means that the condesesaigles are very large. The
laboratory must modify and adapt their proceduesvall, to accommodate the
sheer volume of sample.

As noted, the matrix is not the standard backgroohahitrogen, oxygen and
carbon dioxide. As a result, the impinger sampdegived by the laboratory may
have different properties than more typical staakigles. Again, laboratory
procedures and methodology must be adapted.

The large amounts of hydrocarbon and reduced saffacies in the gas stream
require adaptation to sample preparation methodsraay require dilution to
have the analytes within the instrument calibratiarves.

The presence of the organic condensate describede aimay require method
modification and adaptation to prepare the cols@mple for analysis.

The bulk of the sample is condensed moisture. uk,smany analytical fractions
recovered from sampling traimmight be more appropriately treated as water
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samples In many of these cases, these samples will someompatible reactive
species (e.g., ¥ and HCN).

As a result of the limitations and issues detadddve, and the specific issues highlighted at
various other locations in this repothe emissions data from coker testing should be
considered to be an estimate These data have unquantifiable (although idexfifbiases and

uncertainties, and might best be treated as “ooflenagnitude” results.
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4.0 FACILITY AND PROCESS DESCRIPTION

4.1 Facility Location

BP-Husky operates a petroleum refinery in OregadmipO The BP-Husky Refinery is a highly
automated petroleum refinery with the capacity aovert approximately 131,000 barrels of a
mix of crude oils per calendar day (bbl/cd) intaished products. The BP-Husky Refinery
currently operates under Title V Operating Pernot R4-48-02-0007, dated October 13, 2004.
DCU 3, commissioned in 1999, is one of several rfaturing processes operating under the
Title V permit.

4.2  Source and Process Description

DCU 3 converts heavy oil into more valuable prodwtd feed stocks. It has an operating feed
capacity of 27,000 barrels per calendar day (bbléedl produces approximately 1,600 tons per
day (584,000 tons per year) of high-sulfur cokelfyrade) which is sold as solid fuel to Toledo
Edison or on the open market. A brief descripttdrDCU 3’s operation is presented in this

section.

DCU 3 is equipped with one process heater. Thispegent combusts refinery fuel gas (RFG)
or natural gas to provide heat for the delayedrapkirocess. The process heater is upstream of
two (2) coke drums and each coke drum has botldeated atmospheric depressurization vent
(i.e., the main DCU vent) and an ejector vent. D&&Jtwo (2) coke drums, each with a height
of 78 feet (tangent to tangent) and an internainéizr of 27 feet, are designated as the west
drum and the east drum. DCU 3’s two (2) depregatidn vents are designated as the west vent
and the east vent. The two (2) ejector vents asgydated as the west ejector vent and the east
ejector vent. The DCU 3 drums and, subsequently,vents, operate on an alternating basis.

Hence, for this test program, either the westast vent was tested for each test run.

DCU 3 converts, via thermal cracking, residual fodm the vacuum or crude unit into light
products, distillate, naphtha, fuel gases and fsitro (pet) coke. The volatile constituents are
driven out of the coke drum and into the fractionatvhile the petroleum coke remains in the
drum. After an “on-line” coke drum is filled witpet coke, it becomes “off-line” and any

residual volatile compounds are recovered frompitecoke via steaming to the fractionator and
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then to the blowdown system. The entire DCU 3 af@srin a continuous series of cycles where
the off-line coke drum is steam stripped, cooledpted of pet coke and warmed, while the on-
line coke drum is filled with coke via heated feted&, and vice versa. A DCU 3 process flow

diagram is included in Appendix 2 of this test nepo

Steam and quench water are applied to the offdok® drum to reduce the volatile hydrocarbon
content and lower the temperature of the pet cole o removal (i.e., coke-cutting). DCU 3

guench and cutting water is contained in a singlenaank prior to use. The quench and coke-
cutting water is captured and recycled from theecght to the maze pit, fines pit, and

hydrocyclones for clarification. Quench and coksting water is recycled to DCU 3 and used
during subsequent operating cycles. During appnaily one (1) out of three (3) single coke
drum operating cycles, sludge (belt-pressed refisewer solids) is also injected into the coke

drum during the initial water quench, while the eatum is still hot.

Following the quenching cycle and prior to the real®f the coke drum’s top and bottom Delta
valves (automated slide valves) to allow for thekezoutting process, a vent opens to
depressurize a coke drum directly to atmospheee, (fenting cycle) and to allow adequate

draining of the remaining quench water. This degpwezed exhaust is what was tested for the

ICR. Quench water may be added to the coke drum duhiegventing cycle if required for
cooling. During the emissions test, atmospherioting occurred at or below a coke drum
internal pressure of five (5) pounds per squaré gauge (psig) and a temperature at or below
400°F. Additionally, interlocks controlled by ailgafe controller (FSC) do not allow the main
DCU vent or ejector vent motor operated valves (M@/open automatically without meeting
these conditions.

Each vent is comprised of a single 8” pipe thatasés gas (>98% steam) from a coke drum to
atmosphere typically between 40 to 160 minutesndua normal venting cycle. During normal
operations of DCU 3 the ejector vent pipe, sepafiaten the main DCU vent pipe, is also
activated during the venting cycle. The ejectartueses a source of pressurized steam to create
a low-pressure zone in the head space of the anke @.e., Venturi effect) and expel steam and

coke drum effluent vapor from the outlet of thecépe vent to atmosphere. This procedure is
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used to shorten the length of the venting cycletarmlovide improved visibility of the top head

of the coke drum during drilling of the coke.

During the ICR test program, BP-Husky eliminated the use of the ejector vent during each
venting cycle. This was done to ensure that all essions were captured at a single source,
and to minimize the potential calculation errors asociated with the summation of
emissions from multiple sources. By eliminating te use of the ejector vent, the typical
venting cycle duration was estimated to increase dm 55 to 70 minutes (on average). Note
that all phases of coker operations were the sameaudng the testing as they are during
normal operations, with the only difference beinghat the emissions were routed to a single
emission source and not the two vents used duringpmmal operation. However, the total
amount of mass emissions measured over each testnrivia the main DCU vent) is
representative of what would normally be emitted va the main DCU vent and ejector vent

during a typical venting event.

During the emissions test, when the coke drum ehemn internal pressure of 0.5 psig during
the venting cycle, the coke drum was drained ofnghewater and the top and bottom Delta
valves were opened to remove the coke from the drideccasionally, the bottom Delta valve is

opened prior to all the water being drained, betititention is to have the water drained out of
the drum prior to opening the heads.) The FSC @sdains interlocks for these automated de-
heading devices. Once the heads are opened, soké out of the coke drum with a high-

pressure water nozzle that is lowered throughdpeflange. The pet coke drains from the coke
drum through the bottom Delta valve into the cokewhere water is separated from the coke
and recycled. The pet coke is then transferres causher and conveyer system for distribution

and transport out of the refinery.

A single coke drum is typically operated on a 16Hblur operating cycle with a total batch
process duration of 32-34 hours. Subsequentlyy eaiting cycle “should” occur at a 16.5 hour

interval (on average), with an approximate ventioeation of 1.1 hours per intervalhe “batch

process duration” is the period of time that inelsdhe operating cycle as well as coke drum
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post-cutting procedures such as steaming, re-hgapiiessure-testing and back-warming. Table
4-1 lists the approximate durations of key DCU &rmapional cycles. For the purposes of this
report, at an average venting cycle of approxingaggkry 16.5 hours, DCU 3 currently operates
with an annual potential @31 batch cycles (i.e., venting events) from the t&p oke drums

combined.

Table 4-1. Approximate DCU 3 Operating Cycle Duraibns
(as listed in “Component 1” of the ICR)

Operational Cycle D(ﬁgtt'r:)n
Coke drum feed 16.3
Steam to fractionator 1.6
Steam to blowdown quench tower 0.8
Quenching + Draining 6.6
Venting 1.1
De-heading, coke-cutting, and re-heading 2.4
Pressure-testing + Preheating 4.6
Total Batch Process Duration 32.6

4.3 Process Operations

According to “Component 4” of the ICR, DCU 3 mu& tperated at normal and representative
conditions during the ICR test program. Normal aedresentative operation of DCU 3 is

approximately >90% of the operating feed capacit2 000 bbl/cd. However, as described in
Section 4.2 of this test report, the ejector veilt mot be activated until the venting cycle is

complete. The following target operating paranseteere defined for the ICR test program:

* A quenching time offour (4) hours;
* A quench water volume of at least 160,000 gallons;

» A coke drum overhead temperature at or below 40ffier to atmospheric

depressurization;

* Ejector vents inactive during the venting cycle.
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For the ICR test program, the following operatirygmeters were recorded during a 30-day

period that included ICR test program:

» Coke produced from the coke drum (tons/batch cycle)
* Quench water volume per batch cycle for the cokendigal);
» Duration of atmospheric venting cycle per batcHeyor the coke drum (hr);

* Internal pressure of the coke drum during the dpegacycle until the end of the
venting cycle (psig), in one-minute intervals.

4.4  Test Methods Sampling Locations

BP-Husky has installed five (5) sampling ports athbthe west vent and the east vent to allow
for the sequential sampling of both emission sauhgring the ICR test program. The West
Vent and the East Vent are identical in design laade diameters of eight (8) inches. There
were ports installed on four (4) separate locationsneasurement planes, of each DCU 3 vent.
There was a single sampling port (P1), with a diamef three (3) inches, on the first
measurement plane and closest to the outlet of BCkent pipe. The EPA Method 1A/2
sampling train was operated at this location during ICR test program and was used to
measure the DCU 3 vent gas velocity. There were (8 sampling ports (P2a and P2b) with
diameters of four (3) inches on a second measurephame. Various isokinetic sampling trains
and/or dilution sampling systems were operated2at &d P2b. There were two (2) sampling
ports (P3a and P3b) with diameters of four (4) @xbn a third measurement plane. Various
isokinetic sampling trains and/or dilution samplisygstems were also operated at P3a and P3b.
Finally, there was a single sampling port (P4)hwat diameter of two (2) inches, on a fourth
measurement plane. Only the dilution samplingesystvas operated at P4. Appendix 2 of this
test report presents both a side-view schematiccansls-section schematic of either DCU 3
vent. Note that for this sampling port configuoati while the sampling occurred at multiple test
ports with varying diameters as described aboveyfahe vent sampling occurred over the 8”
diameter of the vent(s) itself. Each applicablmgling port was located in compliance with
EPA Method 1A, Sample and Velocity Traverses for Stationary Sa.rce
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This sampling port configuration allowed for thensitaneous sampling for all target compounds
within each individual Group. That is, for thissteprogram, all Group A pollutants were
sampled simultaneously, all Group C pollutants wsampled simultaneously, and all Group D
pollutants were sampled simultaneously. In addjtibow, O,, CO,, and HO data were also
obtained during each test run.

Table 4-2 presents the variables used to deschbedimensions of the isokinetic sampling
probes and nozzles, the 10% central area of thes@ection of the DCU 3 vent, and the
sampling points allowed per EPA Method 1. The iiseic sampling probes and nozzles used
during the ICR test program were designed to retlueie obstruction of the cross-sectional area
below 5%. As a results, two (2) isokinetic samglprobes and nozzles could be inserted into
sampling ports on the same measurement plane anddoht least 1” apart without obstructing
5% or more of the cross-sectional area. An obBtli®f less than 5% of the cross-sectional
area was not considered a disturbance to the gasnfleasurements. Therefore, up to four (4)
isokinetic sampling trains could be operated siemdbusly in P2a, P2b, P3a and P3b during the
venting cycle(s).

23—



Table 4-2. DCU 3 Vent Cross-section Dimensions

Variable Description Value Units
D Diameter 8.00 in
D1ox 10% Diameter 2.53 in
A Area 50.3 in
Aoy 10% Area 5.03 in
Asy, 5% Area 2.51 in
We Width of probe sheath 1.00 in
Lp Length of probe sheath 0.235 in
Ap Area of probe sheath 0.235 “in
Wy Width of nozzle 0.375 in
Ln Length of nozzle 2.50 in
An Area of nozzle 0.938 n
Apin Area of probe sheath and nozzle 1.17 “in
2ApiN Area of probe sheath and nozzle (X2) 2.35 in
Pw Minimum distance to sampling point 2.74 in
X Distance from sampling point to centroid of duct 1.26 in
Y Distance from sampling point to centroid of duct 1.26 in
Z Distance between sampling points 2.34 in
B Angle 22.5 degrees
0 Angle 135 degrees
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50 EPAMETHOD ICR TESTING PROCEDURES
This section includes a discussion of the test outhat were used for sampling and analysis
for the BP-Husky DCU 3 ICR test program.

Note that the prescribed test methods describédisnsection were not originally intended for,
nor are they typically used on, DCU vent sourceence, numerous, significant modifications
were applied to several of the test methods inramleomplete the ICR test project. Section 7.0
of this test report provides in more detail thepgm®ed revisions, modifications, and discussions
made between URS and U.S. EPA with regards toesteng methodologies utilized during this
test program. Where these proposed method maiiifitsa were known in advance, any
deviations from the standard procedures were niotetie Test Plan(i.e., protocol) that was
previously submitted. A copy of the final submitfEest Planis included as Appendix 9 of this

test report.

The following subsections describe the test metlloaiswere used for this test program in more
detail, on a method-by-method basis. Unless statieerwise in Sections 5 and 7 of this test
report, all stack sampling was performed in accacdawith the applicable test methods as
prescribed in “Component 4, Part VIII” of the Rediy ICR.

During the ICR test program, the process data \adrenically logged by the DCU Distributed
Control System (DCS). The process data is predent@ppendix 4 of this test report.

5.1 Sample Run Durations

According to “Component 4” of the ICR, sampling altbbe conducted over the duration of the
venting cycle. A venting cycle has been definedhasperiod of time between the activation of
the DCU 3 vent (i.e., opening) and the optimal depurization of the coke drum to atmosphere
that is necessary before de-heading and the cdkegucycle can begin. During normal
operations of DCU 3, optimal depressurization iBnéel as a coke drum pressure of 0.5 psig.
Therefore, the venting cycle was considered corapidien the coke drum reached 0.5 psig.
The duration of the venting cycle was contingerdrughe temperature and pressure of the coke

drum and the volumes of quench water and steam tosedol the pet coke. For each test run
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performed, the sampling equipment began collecdsrgples within one (1) minute of opening
the DCU 3 vent. The samples were collected uméltenting cycle was complete (i.e., until the
coke drum pressure reached 0.5 psig), or for ag s the sampling equipment remained
operable within the acceptable performance rangesntil health and safety limitations were

encountered.

5.2 Method 1A — Sampling Points

EPA Method 1A*Sample and Velocity Traverses For Stationary Sesr@Vith Small Stacks or
Ducts,” was used to separate the velocity measurementidnctom the isokinetic sampling
locations, and modified to allow the use of Typeitt tubes. This technique is explained in

more detail in Sections 4.4, 7.5, and 7.6 of ths teport.

5.3 Method 2 — Stack Gas Velocity and Flow Rate

The DCU 3 vent gas velocity and volumetric floweratas measured according to EPA Method
2, “Determination of Stack Gas Velocity and Flow RabenfStationary Sources (Type-S Pitot
Tube)! A EPA Method 2 sampling train was performed thighout each complete venting
cycle, and the gas velocity data obtained durirgaiberation of this sampling train was used for

the calculation of isokinetic sampling rates aslaslvent gas velocity and volumetric flow rate.

This sampling system consisted of a sampling pretpgipped with a Type-S pitot tube and
instruments to measure the differential pressusgicspressure and temperature of the DCU 3

vent gas stream.

The DCU 3 vent gas differential pressure measuré&ngare made with a gauge-oil manometer
(or a digital manometer if the differential press@xceeded 10 inches ob®). The vent gas
static pressure was recorded using the EPA Methsahipling probe and a gauge-oil manometer
(or magnehelic gauge if the static pressure exck&@enches of kD). A calibration check was
performed on the magnehelic gauges and digital maters according to EPA Method 2,

Section 6.2.1. The Type-S pitot tubes were leackbd before and after each test run and the

! The project-specific health and safety plan (HA8R}ated that sampling personnel end samplingiies and
begin moving away from the DCU 3 vent sampling tao#s) before the coke-cutting cycle begins.

—26—



manometer was ‘zeroed’ at least hourly during édashrun. The vent gas differential pressure,
static pressure and temperature readings weredetat least every five (5) minutes during
each test run. These data were collected on astlatt. Due to the high velocity, high moisture
concentration, and limited duration of the ventaygle, it was not practicable to check for the
presence of cyclonic flow. EPA Method 2 was madifsuch that the extent of cyclonic flow

was not determined as part of this measurementgmg

All data measured by the EPA Method 2 samplingqigravas recorded real-time and no samples

were collected for recovery and analysis.

5.4  Method 3A - Q and CO;,

EPA Methods 2, 26A, 29, 5/202, Other Test MethodA29TM D6784-02, and SW-846 Method
0010 all require the measurement of the moleculeight (MW) of the dry fraction of the
sample gas. The measured dry gas MW and the MWatdr (18.0 g/g-mole) are then used to
calculate the MW of the emissions gas on a wetshagparameter required for the quantification
of isokinetic sampling rate and vent gas velocitg aolumetric flow rate. EPA Method 3A,
“Determination of Oxygen and Carbon Dioxide Concatitns in Emissions from Stationary
Sources (Instrumental Analyzer Procedir@as performed during each test run and theQl

CO, concentration data were used to calculate the M\Whe dry fraction of the DCU 3 vent
exhaust gas. The remaining balance of the dryrgason was designated as methane, the most

concentrated compound in the DCU 3 vent gas aftééen

Samples of the DCU 3 vent gas stream were extragsi#oly a dilution sampling system
according to EPA Method 3A. The dilution samplsystem used a glass critical orifice and a
source of pressurized nitrogen to dilute the DCikft gas at a nominal dilution ratio (DR) of
between 20:1 and 100:1. More specific dilutionoranformation for this test method can be
found in Appendix 3 — Section C of this report. h®ated particulate filter was placed
immediately downstream of the inlet to the staislaseel dilution sampling probe tip and
upstream of the critical orifice. The diluted sdengas was routed through a heated Teflon
sample line to the £and CQ gas analyzers that quantify the target concentratas parts per

million by volume on a wet basis (ppmvw)., @nd CQ concentrations were determined using a
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Servomex Analyzer Series 1400 paramagnetica@alyzer and a Servomex Analyzer Series
1400 infrared C@analyzer, respectively. The;@nd CQ gas analyzers used during the ICR
test program met the interference specificationsEBfA Method 7E. A schematic of the
instrumental EPA Method (IRM) sampling system isgemted in Appendix 2 of this test report.

An EPM Dilution Probe and CleanAir Engineering Ex@an Flow Panel was used to implement
and operate the dilution sampling system. A stalilietion air pressure and critical orifice

vacuum greater than 14.7” Hg (or manufacturer'scgigation) was maintained through all

calibrations as well as the sampling period fotesdl runs. It is important to note that with a DR
of 100:1 during each test run, the moisture comaéinhs in the bag samples was <1%. All
applicable dilution sampling system components werated to approximately 300°F and the
dew point of the sample gas was maintained lowan the operating temperature of theadd

CO, analyzers to minimize sample loss or interferemesto moisture.

EPA Method 3A requires that the,@nd CQ gas analyzers be calibrated using three (3)

calibration gas concentrations:

* A zero gas, such as high-purity nitrogen;

* A mid-level calibration gas, containing@nd CQ at a concentrations of 40-60% of
the span value; and

* A high-level calibration gas, equivalent to the rspalue, containing ®and CQ
concentrations of 80-100% of the measurement rahtjee analyzer.

Table 5-1 summarizes the analyzer spans and dadibrgas values used for the Method 3A
IRM measurements during this test program.

Table 5-1. IRM Analyzer Spans and Calibration Gad/alues — Method 3A (Q and COy)

Anal S Calibration Gas Values (% of span)
nalyzer pan Zero-Level Low (<20%) Mid (40—60%) High (100%)
O, 23.5% See Low-Level| 0.00 % (Zero M) 11.4 % 23.5%
CO, 19.5 % See Low-Level| 0.00 % (Zero &) 9.48 % 19.5 %
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The 3-point system calibration error test of thea®d CQ gas analyzers was completed prior to
each test run. During the calibration error test,excess of each of the three (3) calibration
gases was introduced upstream of the dilution saggrobe and heated Teflon line. The
analyzer response (corrected to the average DBadb of the calibration gases must be within
+2% of the certified concentration of the high-legalibration gas (i.e., span value). During the
system calibration error test, the sampling systesponse time was documented for each gas
analyzer. The dilution sampling system was leadekld before each test run and placed at a
single sampling point within the DCU 3 vent.

EPA Method 3A requires that a 2-point system catibn error test be performed immediately

after each test run using two (2) calibration gascentrations:

* A zero gas, such as high-purity nitrogen; and

* A mid-level (40-60% of the span value) calibratgas.

The drift between the pre-test run analyzer resp@msl the post-test run analyzer response for

the zero and mid-level gases mustB3&o of the span value.

The @ and CQ concentrations in the sample gas were measurdthgously during each test
run, and the analog voltage output reading fronh edectronic gas analyzer was converted to a
digital format and recorded by a data acquisitipsteam every ten (10) seconds., &d CQ
concentrations were measured throughout the vegtlg as long as EPA Methods 2, 4, 26A,
29, 5/202, Other Test Method 29, ASTM D6784-02 treg SW-846 Methods 0010 sampling
trains were operated. Since the instrument cditorawas performed through the dilution

sampling system, £and CQ concentrations were not bias-correctdlring any given run, the

average DRs for the dilution sampling system wereetbped as detailed in Section 8 of this
report. The selected DR for the run was appliethéoaverage measured concentration 6O
CO,. The MDL for the @ and CQ analysis was expected to be approximately 0.2%hewW
multiplied by the nominal DR (100:1), the actual MWas between 4 and 20%. More specific

—29—



dilution ratio information for this test method che found in Appendix 3 — Section C of this

report. All G and CQ concentration were determined in units of %.

Note that the DCU 3 coke drum is not considered oaidizing environment and the
concentration of @in the actual or diluted DCU 3 vent gas stream a@sexpected to be >1%

O,. This fact was borne out by the test results.

5.5 Method 4 - HO

The average moisture concentration measured wasrndeed by using EPA Method 4,
“Determination of Moisture Content in Stack Gasegich was performed concurrently with
each isokinetic sampling train. The moisture dates also used to develop the vent gas

volumetric flow rates and target compound mass songates.

5.6  Method 5/202 — PM and PMs

The procedures specified in EPA Method Beterminationof Particulate Matter Emissions
from Stationary Sourcgswere used to measure total filterable PM conegiuns in the DCU 3
vent gas stream. EPA Method 20Dg€termination of Condensible Particulate Emissifnosn
Stationary Sources was used to measure the back-half condensable (PM,sCON)
concentrations in the DCU 3 vent gas stream. Theipal components of the combined EPA
Method 5/202 sampling train include a heated otdtatk quartz-fiber filter, a series of dry

impingers, and an un-heated out-of-stack Teflortembélter.

The combined EPA Methods 5/202 sampling train ctediof the following components:

Stainless steel nozzle;

» Sampling probe with glass liner;

» Heated out-of-stack quartz-fiber filter;
» Teflon transfer line;

e Glass coiled condenser;

-30-



* One large glass impinger (3-liter), with knockotérs, empty, placed in a water bath
maintained a£85°F;

* One large glass impinger (3-liter), with modifiede@nburg-Smith stem, empty,
placed in a water bath maintainedk86°F;

» Teflon-coated filter;

* Two (2) standard glass impingers, with knockouinsteempty;

* Two (2) standard glass impingers, with Greenburgt$stems, each containing 100
ml 10% zinc acetate solution;

* One standard glass impinger, with knockout stenptgm

* One standard glass impinger, with modified Greegd&&mith stem, containing 100
ml 1.0N potassium hydroxide solution;

* One standard glass impinger, with knockout stenptgm

* One standard glass impinger, with modified Greegi&mith stem, containing
approximately 300 g of silica gel desiccant;

* Air-tight sample pump;
* Dry gas meter; and

* Orifice.

EPA Method 202 (also referred to as the new “Drpilnger Method”) includes several unique
glassware preparation steps to ensure that thelisgmmpin components are not contaminated
with PM and organics that may interfere with thalgsis. Prior to initial use, all glassware was
rinsed with D.l. HO, acetone and hexane, then baked at 572°F fof6¥ikours prior to use.

Prior to each test run, the glassware was rinséuMPLC HO.

EPA Method 1A and EPA Method 5/202 were modifiecaliow single-point sampling within
the 10% centrally located area of the DCU 3 vehhe EPA Method 1A sampling train was
placed at least two (2) diameters downstream froenEPA Method 5/202 sampling location.
EPA Methods 1A and 2 were performed simultaneoustli EPA Method 5/202 to determine
the isokinetic sampling rate and to measure the BGAnt gas stream velocity. EPA Method 4
was also performed in conjunction with the EPA Mettb/202 sampling train to determine the

-31-



moisture concentration and dry gas volumetric flate. The sampling was conducted during

the entire venting cycle.

The EPA Method 5/202 sampling train was leak-chdckefore and after each test run.
Differential pressure across a Type-S pitot tube)perature and static pressure measurements
were recorded with the EPA Method 1A sampling ttaimletermine the DCU 3 vent gas stream
velocity and volumetric flow rate. All relevantrepling train operating data, such as dry gas
volumes and sampling train component temperatuwese collected at least every five (5)
minutes on a data sheet. The average isokinatiplgag rates were maintainetd 10%, to the
extent practicable. Note that a target dry gaspawplume 0£0.05 n? (>5 n° wet gas sample
volume) was selected for this measurement proghanvgver, no sample volume requirement is

associated with any EPA test method performed b&d Vent.

In addition, several temperatures must be maintiamiehin specific ranges to comply with EPA
Method 202. The measured temperature at the afttee out-of-stack Teflon-coated filter was
maintained between 65°F and 85°F during each test The water bath containing the first two

(2) impingers was maintained at a temperat@®s°F during each test run.

Following each test run, the condenser and impsgare purged with pressurized nitrogen for
one (1) hour at a rate of at least 14 liters petutel according to modified EPA Method 202. In
addition, an inline filter was placed between thespurized nitrogen source and the condenser.
The condensate catch from the condenser was tregfto the second impinger prior to the
purge. Also, the first knockout impinger stem waplaced with a modified Greenburg-Smith
stem prior to the purge. During the purge, thedemser recirculation pump was operated and

the water bath containing the backup impinger wastained between 65 and 85°F.
The PM samples were recovered separately intoolfenving components:

* Front-half (nozzle, probe liner and front-half bktfilter holder) rinse with acetone;
and

e Quartz-fiber filter.
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The PM s-CON samples were recovered separately into thewolg components:
» Teflon-coated filter;

» Contents of the first two (2) impingers, includiagvater rinse of the back-half of the
quartz-fiber filter holder, the probe, the Tefloartsfer line, the coiled condenser, the
first two impingers, and the front-half of the Taflcoated filter holder;

* An acetone rinse of the back-half of the quartefifilter holder, the probe, the
Teflon transfer line, the coiled condenser, thstfiwo impingers, and the front-half
of the Teflon-coated filter holder; and

* A hexane rinse of the back-half of the quartz-fibker holder, the probe, the Teflon
transfer line, the coiled condenser, the first impingers, and the front-half of the
Teflon-coated filter holder.

The PM determinations were performed according RA BMethod 5. After delivery to the
laboratory, the PM sample fractions were drieddonstant weight. The concentration of PM
CON was determined according to EPA Method 202.cofding to EPA Method 202, the
Teflon-coated filter may be extracted with both evand hexane if a final constant weight could
not be obtained. The aqueous impinger catch amsk rwas extracted with hexane, and the
extract was added to the hexane rinse sampledracBoth fractions (aqueous and hexane) were
reduced to dryness, and the inorganic and orgaeightvgains were determined. The results of
the analysis of the field train recovery blank Rivl, sCON was subtracted from each test run
result, or 0.002 g, whichever was less. Both thedhd PM s-=CON concentrations are being
reported in units of grains per dry standard cdbat (gr/dscf) and the mass emission rates as

pounds per hour (Ibs/hr) and tons per year (tpy).

5.7 Method 6C — SQ
EPA Method 6C, Determination of Sulfur Dioxide Emissions from Biadry Sources
(Instrumental Analyzer Procedurg)was performed to quantify the $@oncentrations in the

DCU 3 vent exhaust gas.
Section 5.4 of this test report provides a detailescription of the IRM sampling system design,

sampling system operation, sampling system caidrand sample analysis procedures. The

SO, concentrations (as ppmvw) were determined usindaetek 921 S@gas analyzer that
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measures the characteristic absorption of ultravichdiation by S@ The Ametek 921 gas

analyzer meets the specifications of EPA Method 7E.

During any given run, the average DR for the diatisampling system was developed as
detailed in Section 8 of this report. The seleddl for the run was applied to the average
measured concentration of $O The MDL for the S@ analysis was expected to be
approximately 1 ppmv. When multiplied by the noalibR (100:1), the actual MDL ranged
from 20 to 100 ppmv. More specific dilution ratidormation for this test method is presented
in Appendix 3 — Section F of this report. The,SfOncentrations are being reported as ppmvd

and the mass emission rates are being reportda/s and tpy.

Table 5-2 summarizes the analyzer span and cabhrgas values used for the Method 6C IRM

measurements during this test program.

Table 5-2. IRM Analyzer Spans and Calibration Gas/alues — Method 6C (SQ)

Calibration Gas Values (% of span)
Analyzer Span - :
Zero-Level Low (<20%) Mid (40—60%) High (100%)
SO, 9,980 ppm See Low-Levell 0.00 ppm (Zero %) 5,060 ppm 9,980 ppm

5.8 Method 7E — NQ
EPA Method 7E, Determination of Nitrogen Oxides Emissions fromtiSitery Sources
(Instrumental Analyzer Proceduré)was performed to quantify the N@oncentrations in the

DCU 3 vent exhaust gas.

Section 5.4 of this test report provides a detailescription of the IRM sampling system design,
sampling system operation, sampling system caidraind sample analysis procedures. The
NO, concentrations (as ppmvw) were determined usidthermo Environmental Instruments
(TEI) 42 Series gas analyzer that measures theikheimescence of N@after the reaction of
NO in the sample gas with a source af O'his instrument measures M@ the sample gas by
catalytically reducing the N£o NO before sample gas is introduced to the i@aathamber.

The Thermo 42 series gas analyzer meets the irgade specification of EPA Method 7E.
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During any given run, the average DR for the diatisampling system was developed as
detailed in Section 8 of this report. The seleddl for the run was applied to the average
measured concentration of NO The MDL for the NQ analysis was expected to be
approximately 1 ppmv. When multiplied by the noalibR (100:1), the actual MDL ranged
from 20 to 100 ppmv. More specific dilution ratidormation for this test method is presented
in Appendix 3 — Section G of this report. The N&@ncentrations are being reported as ppmvd

and the mass emission rates are being reportd/s and tpy.

Table 5-3 summarizes the analyzer span and cathrgas values used for the Method 7E IRM

measurements during this test program.

Table 5-3. IRM Analyzer Spans and Calibration Gas/alues — Method 7E (NQ)

Calibration Gas Values (% of span)
Analyzer Span - :
Zero-Level Low (<20%) Mid (40—60%) High (100%)
NO, 9,910 ppm See Low-Levell 0.00 ppm (Zero %) 4,950 ppm 9,910 ppm

59 Method 15A - TRS

EPA Method 15A, Determination of Total Reduced Sulfur EmissionsnfriSulfur Recovery
Plants in Petroleum Refinerigsvas performed to quantify the TRS concentrationthe DCU

3 vent gas stream. A dilution sampling system used to extract gas samples from the DCU 3
vent gas stream, and reduced sulfur compounds endiluted sample gas were thermally
oxidized to SQ@, which were then collected in a series of hydrogeroxide absorbing solutions
as sulfate ion and analyzed by barium-thorin firat according to EPA Method 6,
“Determination of Sulfur Dioxide Emissions from Btadry Source$ Modifications to the
EPA Method 15A sampling system are acceptable geavthat the system performance check is

met.
Section 5.4 of this test report provides a detadedcription of the dilution sampling system

design and operation. Samples of the DCU 3 vesitsgi@am for the analysis of reduced sulfur

compounds were extracted continuously using a sagplstem equipped with a glass critical
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orifice and diluted with high-purity nitrogen atkaown DR between 20:1 and 100:1. The EPA
Method 15A sampling train was modified such thdteated stainless steel dilution probe was
used instead of a heated, non-diluting Teflon probk addition, the dimensions of the
combustion tube may be modified from method speatiibns to interface with a commercially

available combustion furnace; however, this modtfan is not expected to impact data quality.

Recall that the DCU 3 coke drum is not considered oxidizing environment and the
concentration of @in the actual or diluted DCU 3 vent gas stream a@sexpected to be >1%
O,. Therefore, since significant $@oncentrations were not expected in the sample $@s
scrubbing impingers were not included upstreamhef dcombustion furnace, and alternatively

combustion air must be added at a known rate wgstd the combustion furnace.

The EPA Method 15A sampling train consisted offtil®wing components:

* Dilution sampling system;

» Teflon “T” union and valve;

» Purified, zero-grade combustion air in compressedaylinder;

* Dry gas meter;

» Combustion furnace;

* Small glass impinger (30 mL), without bubbler stemntaining 20 mL 3% bOy;

* Small glass impinger (30 mL), without bubbler stemntaining 20 mL of 3% pD»;
» Small glass impinger (30 mL), without bubbler stempty;

* Small glass impinger (30 mL), without bubbler stemontaining approximately 20 g
of silica gel dessicant;

» Air-tight sampling pump;
* Dry gas meter; and

* Oirifice.
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The dilution sampling system was leak-checked leegach test run and the probe was placed at
a single sampling point within the DCU 3 vent. Tdikition sampling system was thoroughly
flushed with calibration standards of propane, raeth ethane, and,8 prior to each test run.
However, since the target compound concentraticere wxpected to be highest during the first
few minutes of the venting cycle, the dilution sadimp system was not flushed with sample gas

prior to beginning collection in the impinger train

The combustion furnace was operated at a temperafu2,012 £90°F and the temperature was
monitored throughout each test run. A combustiorflaw rate of 0.5 £0.05 liters per minute
and a sample gas flow rate of 2.0 £0.2 liters piubte was maintained throughout each test run.
An O, concentration of approximately 5.0% was maintaimethe combustion furnace to allow
the complete oxidation of reduced sulfur compoutmsSQ. All relevant sampling train
operating data, such as dry gas volumes, samplitgs rand sampling train component
temperatures, were collected at least every fiyaniButes. A target dry gas sample volume of
140 liters was applicable to this test program.e €bllection of 140 liters per sorbent sample
required a sampling duration of approximately 7@wumes at a sampling rate of approximately
2.0 liters per minute. However, no sample volueguirement is associated with any EPA test

method performed on a DCU Vent. A post-test puvge not necessary and was not performed.

A custom certified (2% accuracy) calibration gaandard containing $$ in a balance of
nitrogen was used to perform a recovery study. BRthod 15A was modified to allow the use
of H,S rather than COS as the recovery gas becazSéstexpected to compromise >90% of the
TRS concentration, while COS was not expected tmbasured in the DCU 3 vent gas stream
above the applicable detection limits.

Due to time limitations following a complete vergigycle (i.e., URS personnel must evacuate
the DCU 3 prior to de-heading and the coke-cuttipgle), it is not practicable to perform a post-
test run recovery study per method specificatioB®A Method 15A was modified so that the
H,S calibration gas standard was introduced upstrefithe dilution sampling probe for 30
minutes prior to each test run. The recoveryystogpinger train and the sample impinger train

were analyzed using identical procedures.
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EPA Method 15A was modified so that a sample regoweé 70-130%, rather than 80-120%,
was demonstrated during each recovery study; hawelre failure to demonstrate recovery
within this criterion was not considered to invalid the test run results. An expanded recovery
study criterion was necessary due to the signifigertential sample loss in the stainless steel
dilution probe, the magnitude of the DR requiredample the DCU 3 vent gas stream, and the
impracticality of using alternative, costly, noractive and heat-tolerant materials in the dilution

sampling system. The test run results were noectad to the recovery study results.

Following each test run, the contents of the tinsee impingers and the rinses of the impingers
and connecting glassware with HPLGOHwere composited as a single sample. A Barium-
thorin titration was performed on the compositethgie. Duplicate sample analyses must agree
within 1% or 0.2 mL, whichever is larger. The MDar TRS analysis was expected to be
approximately 0.3 ppmv as $0When multiplied by the maximum DR (100:1), tletual MDL

was 30 ppmv as SO More specific dilution ratio information for thiest method can be found
in Appendix 3 — Section H of this report. The TRS SO2) concentrations are being reported as
ppmvd and the mass emission rates are being rejpastibs/hr and tpy.

5.10 Method 18 — HS, COS, and Cg CH,4 and C;Hg;, VOC HAPs

Methane (CH) , ethane (gHg¢), selected VOC HAPS, 43, COS and CSconcentrations in the
DCU 3 vent gas stream were measured according AoNEthod 18, Measurement of Gaseous
Organic Compound Emissions by Gas Chromatograper “Component 4” of the ICR, EPA
Method 18 may be used to measugSHCOS and CSconcentrations as an alternative to EPA
Method 15, Determination of Hydrogen Sulfide, Carbonyl Sulfidend Carbon Disulfide
Emissions from Stationary SourcesDue to the wide range of boiling points of teelected
VOC HAPs that were measured as part of the ICRrarogmultiple sampling strategies were
employed. A combination of two (2) separate sangptiystems — via bag sampling and sorbent
sampling - was utilized to collect methane, ethand selected VOC HAP emissions data per
EPA Method 18. EPA Method 18 is a performance-thasanpling and analytical method that
allows for some flexibility in sampling and anabal techniques provided that certain QA/QC

criteria for instrument calibration and sample ey criteria are achieved.
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5.10.1 Bag Sampling

Generally, the bag sampling train was used to sarfgl methane, ethane, VOC HAPs (not
including methanol) with boiling points <99°C (i.&.0OC HAP (Low)), and KS, COS and GS
Samples of the DCU 3 vent gas stream for the aisabfsorganics was extracted continuously
using a sampling system equipped with a glasscalitorifice and diluted with high-purity
nitrogen at a known DR. Samples of the DCU 3 vgad stream for the analysis of sulfur
compounds were extracted at a known DR between &@d1100:1. A heated particulate filter
was placed immediately downstream of the inlehtodtainless steel dilution sampling probe tip
and upstream of the glass critical orifice. Thieitedd sample gas passed from the glass critical
orifice through a heated Teflon sampling line tday suitable for VOC and reduced sulfur
sample collection and analysis (i.e., Flexfilm)nd€kout impingers were not used to condense

moisture prior to sample collection in the bag.

A flame ionization detector (FID) operates by iangzorganic compounds in the sample stream
using the energy of a hydrogen flame. The flam@lin&s organic compounds to generate
carbon dioxide and water, and in the process, aasformed in an electrical field between a
polarized jet and collector electrode. When negaibns migrate to the collector electrode, a
current is produced proportional to the concerdratof carbon atoms in the sample gas.

Methane, ethane, and selected VOC HAP concentsti@ne measured using the GC/FID.

A flame photometric detector (FPD) operates by yaiad) the spectrum of light emitted by the

target compounds as they luminesce in the hydrogeled flame. When target compounds are
burned in the FPD flame, they emit photons of dettivavelengths, and only those photons that
are within the frequency range of the filter speaifions can pass through the filter to the
photomultiplier tube (PMT). The PMT converts theopons it detects to an analog signal. For
sulfur-compound selective detection, the FPD us894anm band pass filter. A GC/FPD was

used to quantify k5, COS and CSconcentrations.

An EPM Dilution Probe and CleanAir Engineering Ex@an Flow Panel was used to implement
and operate the dilution sampling system. A stalilietion air pressure and critical orifice

vacuum greater than 14.7” Hg (or manufacturer'ssgation) was maintained throughout the
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sampling period for all test runs. It is importaatnote that with an approximate DR of 20:1
during each test run, the moisture concentratiorthe bag samples were <5%. All applicable
dilution sampling system components were heateppyoximately 300°F and the dew point of
the sample gas was maintained lower than the opgr&mperature of the GC/FID and GC/FPD
analyzers to minimize sample loss or interferendes to moisture. The dilution sampling
system was leak-checked before each test run a@waéglat a single sampling point within the
10% central area of the DCU 3 vent. The dilutiampling system was thoroughly flushed with
calibration standards of propane, methane, etham#, S prior to each test run. However,
since the target compound concentrations were ¢éxgpelo be highest during the first few
minutes of the venting cycle, the dilution samplgygtem was not flushed with sample gas prior

to beginning collection in the sample bag.

A target dry gas sample volume of approximatelytéd per bag sample was applicable to this
test program. The sampling rate was kept propmatito the DCU 3 vent gas stream velocity.

The collection of approximately 6 liters per baghgée required sampling rates between 0.1 and
0.5 liters per minute. At least one (1) bag sampdes collected during each respective single,
complete venting cycle. The sample bags allowednfaximum gas volumes of at least 10 liters
to allow for the expansion of gas during overnigitt shipment to a subcontracted analytical
laboratory, where required. No sample volume nmegoent is associated with any EPA test
method performed on a DCU Vent. The bag samplee wansported from the DCU 3 vent

sampling location to a mobile laboratory for anaysy either a GC/FID or GC/FPD. To the

extent practicable, URS made effort to perfornsathple analyses within 24 hours of collection.

The sample bag was protected from sunlight atra#¢ until analysis.

The GC/FID and GC/FPD analyzers were calibratecigusiustom certified (£2% accuracy)
calibration gas standards containing the targelytesain a balance of nitrogen. As allowed by
EPA Method 18 and the program-specific guidancenfEPA Method 205, Verification of Gas

Dilution Systems for Field Instrument Calibratigh8n Environics Series 4020 Dilution System
may be used to dilute the high-level gas standfadsse in instrument calibration. Where U.S.
EPA Protocol gases are not commercially availatietom certified (£2% accuracy) calibration

standards were considered suitable for the mid-leakbration gas required in Section 2.3 of
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EPA Method 205 for the laboratory evaluation praged As an alternative, stainless steel or
Teflon sample loops of various sizes may be usddjéat target concentrations of calibration
gas to the GC/FID and GC/FPD.

After all the DCU 3 vent gas sample analyses wempdeted, a calibration drift check was
performed using calibration gas standards identicathe ones used during the pre-test run
calibration. The following calibration and QA/Q@opedures presented in EPA Method 18 were
followed:

 The instrument was calibrated at three (3) poiotsdach species before sample
analyses;

* The analysis of each of three (3) consecutive &iiin injections differed by5%
from the average result at each concentration;level

* The calibration drift of the instrument was detered at one (1) point (mid-level)
after sample analyses; and

* The average analyses of the mid-level calibratimmdard before sample analyses
and after sample analyses differed4b#0 from their average, or a complete three-
point post calibration was performed and all pi-nd post-test calibration results
were used to develop a calibration curve to cotteztesults of each test run.

Sample bag analyses were either performed on-gitdRS (methane, ethanep,$ COS, and
CSy), or by the off-site subcontracted analytical labory (VOC HAPs). Each bag sample was
analyzed in triplicate and the final methane, ethaselected VOC HAP, 43, COS and GS
concentration results were calculated as the aeevhgll separate analyses of the sample(s). No
specific precision criteria for sample analyses dedéined by EPA Method 18. Target
compound concentrations in the sample bags weresures as ppmvw due to the lack of a
moisture knockout impinger in the dilution samplisgstem. The average DRs developed on a
test run-by-test run basis throughout the operatiatiime dilution sampling system and the THC
gas analyzers (see Section 5.11) was applied bGE@/EID and GC/FPD analyses. The target
compound concentrations are being reported as p@anddthe mass emission rates are being

reported as Ibs/hr and tpy.
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Following each test run and after analysis, a repp\study was performed using certified
calibration gas standards containing the speci@VHAPs mandated in “Component 4” of the

ICR, including methane, ethane angblHas summarized in Table 5-4:

Table 5-4. Selected VOC HAPs for EPA Method 18 Regery Study

Bag Sorbent

VEE Al Sampling Sampling

Acetone
Acetonitrile
Acrolein
Acrylonitrile
Benzene
1,3-Butadiene
Chlorobenzene -
Cumene -
1,2-Dibromoethane -
Ethylbenzene -
Hexane v
Methanol -
Methylene Chloride v
Methyl Isobutyl Ketone -
Nitrobenzene -
Tetrachloroethene -
Toluene -
Trichloroethene v
2,2,4-Trimethylpentane -

AN

AL

ANBNRNANANAN

ANRASRAYRYANE

SIS N

The recovery study was required to meet the folgwEPA Method 18 criteria, or sample
analyses for those compounds (and target compooinsignilar classes) for that test run were
invalidated:

* One (1) bag sample out of three (3) must be spikégd the target compounds
specified in “Component 4” of the ICR (methane agith and bES);
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* The concentration of each spiked compound mustOb® 60 percent of the average
concentration measured in the three (3) bag sansplescted over three (3) test runs
(i.e., one [1] bag sample was collected per tesy, ru

» If a target compound is not detected in the thri@e ag samples, the spiked
concentration of that target compound must be BXMIDL of the compound,;

» After spiking, the bag samples must be storedHersame period of time as the bag
samples collected in the field;

* The spiked bag must be analyzed in triplicate, #yedaverage concentration results
for each spiked compound were used to calculateeraept recovery for that
compound;

* The average recovery for all spiked compounds foes70% and<130%; and

* All sample analyses for the spiked compounds waected to the average percent
recoveries achieved for each compound, and if getatompound is not spiked, the
sample analyses for that compound were correctedetgercent recovery achieved
for a spiked compound of a similar class.

Method detection limits (MDLs) were developed usthg approach described in 40 CFR Part
136, Appendix B. According to this methodologycledow-level calibration standard was
analyzed multiple times, and the MDL was definedh&sstandard deviation times the Student t-
value at the 99% confidence limit. The MDL was eleped at the instrument using the direct
injection of calibration gas. The MDL for all di¢ GC/FID and GC/FPD analyses for the bag
samples was approximately 0.5 ppmv. When multpbg the nominal DR (20:1), the actual
MDL for the target organic compounds was 10 pprivhen multiplied by the maximum DR
(100:1), the actual MDL for the target sulfur cormpds was 50 ppmv. More specific dilution
ratio information for this test method can be foumdAppendix 3 — Sections |, J, and K of this

report.

5.10.2 Sorbent Sampling
The EPA Method 18 sorbent sampling train is gehedasigned to sample for VOC HAPs with
boiling points >99°C (i.e., VOC HAP (High)). ThePB Method 18 sorbent sampling train

consists of the following components:
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* Dilution sampling system;
» XAD-4 sorbent;

» Charcoal sorbent;

» Air-tight sampling pump;

* Dry gas meter; and

Orifice.

The dilution sampling system was leak-checked lgefesich test run and placed at a single
sampling point within the DCU 3 vent. The sorbseatnpling train was operated in duplicate
during each test run and per program-specific qudaddrom U.S. EPA, both sorbent sampling
trains (i.e., spiked and un-spiked) may be intefawith a single dilution sampling system. All
relevant sampling train operating data, such asgas/ volumes, sampling rates and sampling
train component temperatures, was collected at &@sy five (5) minutes.

A target dry gas sample volume of 35 liters wadliagple to this test program. The collection
of 35 liters per sorbent sample required a sampdungtion of approximately 70 minutes, at a
sampling rate of approximately 0.5 liters per m@uHowever, no sample volume requirement

is associated with any EPA test method performed DICU vent.

All sorbent samples were shipped to an off-sitdydical laboratory. The sorbent samples were
analyzed using solvent extraction. No specificjgien criteria for sample analyses are defined
by EPA Method 18. VOC HAPs in the sorbent samplese measured as micrograms per scm
(ng/scm) due to the lack of moisture knockout impisge the dilution sampling system. The
average DRs developed on a test run-by-test rurs laough the operation of the dilution
sampling system and the THC gas analyzers waseabfdithe GC/FID analyses. The selected
VOC HAP concentrations are being reportedi@&lscm and the mass emission rates are being

reported as Ibs/hr and tpy.
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In addition, a pre-test run spiking procedure wasfggmed on the duplicate sampling train
sorbent media using specific VOC HAPs as listed@able 5-4. Some target compounds for the
bag sampling train were also spiked and analyzed thie sorbent sampling train to provide
additional redundancy in the test program. A seaksorbent samples was collected during a
preliminary survey of the DCU 3 vent gas streangrpo the performance of any test runs, and
shipped overnight to the off-site analytical laliorg for analyses. The off-site analytical
laboratory expedited the analyses of the sorbenpks and immediately prepared and shipped

overnight spiked sorbent media for use during edi¢he test runs.

The recovery study performed on the sorbent sanvpessrequired to meet the following EPA
Method 18 criteria:

» Duplicate sorbent media must be spiked with att |destarget compounds specified
in “Component 4” of the ICR prior to each test run;

* The mass of each spiked compound must be 40 te®@m of the mass expected to
be collected with the un-spiked sorbent sampliagnir

» The vent gas was sampled by the spiked and unémkebent sampling trains
simultaneously;

* The sorbent samples from the un-spiked and spikedest sampling trains were
analyzed using identical analytical proceduresiasttumentation;

» |If a target compound was not expected to be detectehe sorbent samples, the
spiked concentration of that target compound mustSbtimes the MDL of the
compound;

* The average concentration results (i.e., the aeevathe three [3] test run results) for
each spiked compound was used to calculate a gesmmvery for that compound,;

* The average percent recovery for all spiked comgeunust be>70% and<130%;
and

* All sample analyses for the spiked compounds wereected to the average percent
recoveries achieved for each compound, and ifgetasxompound was not spiked, the
sample analyses for that compound were correctedetgpercent recovery achieved
for a spiked compound of a similar class.

MDLs were developed using the approach describedlGnCFR Part 136, Appendix B.
According to this methodology, each low-level cedifion standard is analyzed multiple times,
and the MDL is defined as the standard deviationes$ the Student t-value at the 99%
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confidence limit. The MDL was developed at thetmsient using the direct injection of

calibration gas. MDLs for all species are includtethe applicable laboratory reports.

5.11 Method 25A — THC

EPA Method 25A, Determination of Total Gaseous Organic Concentratldsing a Flame
lonization Analyzet.was performed to quantify the THC concentratiomghe DCU 3 vent
exhaust gas. Alternatively, regarding the measargraf “total VOC,” U.S. EPA defines VOCs
in 40 CFR 51.100(s) as “any compound of carbonluetieg carbon monoxide, carbon dioxide,
carbonic acid, metallic carbides or carbonates, anchonium carbonate, which participates in
atmospheric photochemical reactions.” 40 CFR 31(d)(1) also lists many organic compounds,
in addition to methane and ethane, which have bdetermined to have negligible
photochemical reactivity and may be excluded as \ixCcurately quantified. For this project,
the actual VOC concentrations were determined Iracting the average methane and ethane
concentrations (see Section 5.10 of this test tpdoom the average THC concentration

measured during a given sampling period.

Section 5.4 of this test report provides a detailescription of the IRM sampling system design,

sampling system operation, sampling system caidraind sample analysis procedures. The
THC concentrations (as ppmvw) were determined usainhermo 51 series gas analyzer that
uses a FID. For this project, two (2) THC analgzeere used and separately calibrated (see
Section 3.2.8 of this test report).

EPA Method 25A requires that a THC analyzer bebcaled using four calibration gas

concentrations as follows:

* A zero gas, such as high-purity nitrogen;
* A low-level calibration gas, containing propaneaatoncentration of 25-35% of the
span value;

* A mid-level calibration gas, containing propaneaatoncentration of 45-55% of the
span value; and

* A high-level calibration gas, containing propaneaoncentration of 80-90% of the
span value.
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Table 5-5 summarizes the analyzer span and catibrgs values used for the Method 25A

IRM measurements during this test program.

Table 5-5. IRM Analyzer Spans and Calibration Gasg/alues — Method 25A (THC)

Span Calibration Gas Values (% of span)
Analyzer - :
(as GHyg) Zero-Level Low (25—35%) Mid (45-55%) High (80-90%)
THC 1
(Low Range) 10,000 ppm| 0.00 ppm (Zero,N 3,020 ppm 5,010 ppm 8,000 ppm
THC 2
(High Range) 30,000 ppm| 0.00 ppm (Zero,N 8,000 ppm 15,000 ppm 29,900 ppm

A 4-point calibration error test of each THC analyavas completed prior to each test run.
During the calibration error test for the low-ranfdC analyzer, an excess of each of the four
(4) calibration gases was introduced to the samgpystem upstream of the dilution sampling
probe. The analyzer response to each of the a#ibbr gases was within +5% of the certified
concentration of the calibration gas. EPA Meth&d 2lso requires that the initial calibration
error test be performed on a given THC analyzehiwitwo (2) hours of the beginning of a test
series. During the calibration error test, thetesysresponse time was also documented for the

THC analyzer.

EPA Method 25A requires that a THC calibration tdoé quantified at least hourly during each

test run and immediately after each test run usutg(2) calibration gas concentrations:

* A zero gas, such as high-purity nitrogen; and

* A low-level (25-35% of the span value) or mid-ledb-55% of the span value)
calibration gas.

For this test program, since each test run wagdahn time and in the best interests of acquiring
as much data as possible, the Method 25A calibratieecks was determined on a pre- versus

post-test run basis instead of on an hourly basreguired by the method.

A zero gas and mid-level gas (or whichever calibragas concentration was closest to the
concentration measured during each test run) wasaduced to the sampling system at a valve
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installed between the sampling probe and a heat@glsg line to quantify the calibration drift.
The analyzer response for each calibration gas I twithin £5% of the certified concentration
(the calibration error test criteria), and the tdbiétween the pre-test run analyzer response and
the hourly and post-test run analyzer responsgeisiied to be<3% of the span.

The THC concentrations in the DCU 3 vent gas streame measured continuously during each
test run, and the analog voltage output reading fifee electronic gas analyzer was converted to
a digital format and recorded by a data acquisiigstem every ten (10) seconds. There is no

minimum sampling duration for EPA Method 25A whepked to the DCU 3 vent gas stream.

When the instantaneous THC concentrations wereirwithe scale of one of the defined
measurement ranges during a test run, those “TH(Byzar-specific” results were used in the
calculation of the average THC concentration pen@eng period. During any given run, the
average DR for the dilution sampling system wasettgped as detailed in Section 8 of this
report. The selected DR for the run was appliethéoaverage measured concentration of THC.
The selected DR was also applied to the target oomgb concentrations measured using
modified EPA Method 18. The lower threshold for GHanalysis was expected to be
approximately 1 ppmv. When multiplied by the noalibR (20:1), the actual measurement
threshold was approximately 20 ppmv. More spediilation ratio information for this test
method can be found in Appendix 3 — Section L «f thport.

Note also that the response factor (RF) per cadbom in an FID is usually higher for methane
and ethane than propane. Since the FID in the &kllyzer(s) was calibrated with standards of
propane in air, the average RFs for methang,JRIRd ethane (Rff were determined by directly
introducing both a methane and ethane certifietbiedlon standard (with a balance of nitrogen)
to each THC analyzer once during the ICR test pnogr The methane and ethane RFs were
calculated according to Equation 25Aap-1 in U.SAERher Test Method (OTM) 12PYotocol

for the ICR Test Program, Analysis, and Reportihg/®C Emissions from Hot Mix Asphalt
Dryers” The average methane and ethane concentratioastified through the use of the
GC/FID (see Section 5.10 of this test report) wardtiplied by the appropriate RF prior to the
calculation of the average NMNE VOC concentrationsThe THC and NMNE VOC
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concentrations are being reported as ppmvd andantes emission rates are being reported as

Ibs/hr and tpy.

5.12 Method 26A — HCI, C}, and HF

The procedures specified in EPA Method 26MAetermination of Hydrogen Halide and
Halogen Emissions from Stationary Sources Isolendethod” were used to measure the HCI,
Cl, and HF concentrations in the DCU 3 vent gas stredatCl, Cb and HF samples were
extracted from the DCU 3 vent gas stream isokia#lyi@at a single-point. Principal components
of the EPA Method 26A sampling train include a dafbacked filter and a series of acidic and

alkaline absorbing solutions.

The EPA Method 26A sampling train consisted offtil®wing components:

» Stainless steel nozzle;

» Sampling probe with quartz liner;
» Heated Teflon-backed filter;

» Teflon transfer line;

* Glass coiled condenser;

* One large glass impinger (3-liter), with knockowérs, containing 200 mL 0.1N
H2SOy;

* One large glass impinger (3-liter), with Greenb&mith stem, containing 200 mL
0.1IN HSOy;

* One standard glass impinger, with Greenburg-Smémscontaining 100 mL 0.1N
H2SOy;

* One standard glass impinger, with modified Greegt&mith stem, containing 100
mL 0.1N NaOH,;

* One standard glass impinger, with modified Greegi&mith stem, containing 100
mL 0.1N NaOH;

* Two (2) standard glass impingers, with knockouinsteempty;
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* Two (2) standard glass impingers, with Greenburgt$stems, each containing 100
ml 10% zinc acetate solution;

* One standard glass impinger, with knockout stenptgm

* One standard glass impinger, with modified Greegi&mith stem, containing 100
ml 1.0N potassium hydroxide solution;

* One standard glass impinger, with knockout stenptgm

* One standard glass impinger, with modified Greegt&mith stem, containing
approximately 300 g of silica gel desiccant;

* Air-tight sample pump;
* Dry gas meter; and

* Orifice.

The EPA Method 26A sampling train was leak-checketbre and after each test run. The
differential pressure across a Type-S pitot tubmperature and static pressure measurements
were recorded with the concurrent EPA Method 1A @arg train to determine the DCU 3 vent
gas stream velocity and volumetric flow rate. wllevant sampling train operating data, such as
dry gas volumes and sampling train component teatpess, were collected at least every five
(5) minutes. To the extent practicable, the awenagkinetic sampling rates were maintained
<110%. A post-test purge with conditioned ambiemt was performed to recover any
condensation in the front-half of the samplingrirand to transfer any chlorine from the acidic
impingers to the alkaline impingers. The targst gias sample volume &0.05 n? (>5 nv wet

gas sample volume) was selected for this measutepregram; however, no sample volume

requirement is associated with any EPA test megiestbrmed on a DCU Vent.

The HCI, C} and HF samples were recovered separately intiotlo&ving components:

* Impinger catch from the three (3) acidic impingared HPLC HO rinse of these
impingers; and

* Impinger catch from the two (2) alkaline impingensd HPLC HO rinse of these
impingers.
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Per Section 8.2.4 of EPA Method 26A, sodium thitzgal was added to the collected alkaline
impinger sample. This was done in the analytiedlotatory. An untreated aliquot of the
alkaline impinger sample was retained for possanlalysis if high sulfide concentrations posed
any analytical interferences. EPA Method 26A wssdufor the analysis of HCI, £and HF by
ion chromatography (IC). According to EPA Metho@8A2 each sample was analyzed in
duplicate. The HCI, Gland HF concentration results are being reportedibigrams per dscm

(mg/dscm) and the HCI, €and HF mass emission rates are being reportdzsés Bnd tpy.

5.13 Method 29 — Multiple Metals

EPA Method 29, Determination of Metals Emissions from Stationaour8es” was used to
measure the concentrations of selected metalsTakele 3-5) in the DCU 3 vent gas stream.
Metals samples were extracted from the DCU 3 vestgream isokinetically at a single-point.
The principal components of the EPA Method 29 sampfain include a quartz-fiber filter and

a series of nitric acid/hydrogen peroxide absorlsiolgtions.

The EPA Method 29 sampling train consists of tH®¥ang components:

» Stainless steel nozzle;

» Sampling probe with quartz liner;
» Heated quartz-fiber filter;

» Teflon transfer line;

* Glass coiled condenser;

* One large glass impinger (3-liter), with knockouérs, containing 200 mL 5%
HNO3/10% HO,;

* One large glass impinger (3-liter), with a modif@deenburg-Smith stem, containing
200 mL 5% HNQ/10% H.Oy;

* One standard glass impinger, with a Greenburg-Setém, containing 100 mL 5%
HNO3/10% HO,;

* Two (2) standard glass impingers, with knockouinsteempty;
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* Two (2) standard glass impingers, with Greenburgt$stems, each containing 100
ml 10% zinc acetate solution;

* One standard glass impinger, with knockout stenptgm

* One standard glass impinger, with modified Greegi&mith stem, containing 100
ml 1.0N potassium hydroxide solution;

* One standard glass impinger, with knockout stenptgm

* One standard glass impinger, with a modified Graegtsmith stem, containing
approximately 300 g of silica gel desiccant;

* Air-tight sample pump;
* Dry gas meter; and

* Orifice.

EPA Method 29 includes several unique glasswarpgpation steps to ensure that the sampling
train components are not contaminated with metss$ may interfere with analysis. Prior to
initial use, all glassware was soaked in a 10% KINGQlution for four (4) hours, rinsed with

water, and rinsed with acetone.

The sampling train was operated in the same fas@sothat of the other isokinetic sampling
trains used in this project. Once each test rus eganpleted, the selected metals samples were

recovered separately into the following components:

* Front-half (nozzle, probe liner, and front-halffittier holder) rinse with 0.1N HNg)
e Quartz-fiber filter;

* Impinger catch from the three (3) 5% H{OD%HO, impingers, a rinse of these
impingers with 0.1N HN@, and a rinse of the back-half (back-half of tileeif
holder and Teflon transfer line) with 0.1N HMNO

Per EPA Method 29, specific volumes of 0.1N HN&@ere used to recover the various sampling
train fractions. These volumes were recorded data sheet, but were significantly larger than
the method specifications, due to the increasedmelof the impinger train(s) and the nature of

the tar-like material collected in the front-haff the sampling train. The specific volumes of
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0.1N HNG; were identical during each test run and were tated with the volumes of 0.1N
HNO; used with the field blank and reagent blanks. &AS-Method 6020A, Ihductively
Coupled Plasma-Mass Spectromégtnyas used to determine trace metals in the swiutiThe
quartz-fiber filter was combined with the front-hahse and digested using HF, HCI and HNO
in a microwave-assisted process. The selectedsraiacentration results are being reported as

mg/dscm and the mass emission rates are beingedpas Ibs/hr and tpy.

5.14 Method 308 — Methanol
Methanol concentrations in the DCU 3 vent gas streere measured according to EPA Method

308, ‘Procedure for Determination of Methanol Emissiamsrf Stationary Sources.”

The EPA Method 308 sorbent sampling train consistetie following components:

* Dilution sampling system;
» Silica gel sorbent;

» Air-tight sampling pump;
* Dry gas meter; and

+ Oirifice.

In accordance with program-specific guidance froi8.UEPA, this sampling train was interfaced
with a dilution sampling system. All relevant sdmg@ train operating data, such as dry gas
volumes, sampling rates and sampling train compotemperatures, were collected at least

every five (5) minutes on a data sheet.

A target dry gas sample volume of 35 liters wasliagple to this test program. The collection
of 35 liters per sorbent sample required a samplingtion of approximately 70 minutes, at a
sampling rate of approximately 0.5 liters per m@uHowever, no sample volume requirement

is associated with any EPA Method performed on &eént. In accordance with Method 308,
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the sampling rate demonstrated with the samplistesy following each test run did not vary by

more than 10% from the sampling rate achieved dwach test run.

All sorbent samples were shipped to an off-sitdydical laboratory. The sorbent samples were
analyzed by GC/FID using solvent extraction (irepropanol). No specific precision criteria for
sample analyses are defined by EPA Method 308. riéanol in the sorbent samples was
measured agg/scm due to the lack of moisture knockout impisger the dilution sampling
system. The average DRs developed on a test rtesbyun basis through the operation of the
dilution sampling system and the THC gas analyners applied to the results of the GC/FID
analyses. The Methanol concentrations are beipgrted asug/dscm and the mass emission

rates are being reported as Ibs/hr and tpy.

MDLs were also developed for the Method 308 analys&he MDL for all off-site GC/FID

analyses for sorbent samples was expected to bexap@ately 0.1 ppmv. When multiplied by
the nominal DR (20:1), the actual MDL for methan@ls approximately 2 ppmv. More specific
dilution ratio information for this test method che found in Appendix 3 — Section O of this

report.

5.15 Method 320 — Aldehydes; Carbon Monoxide

EPA Method 320, Measurement of Vapor Phase Organic and InorganicisBions by
Extractive Fourier Transform Infrared (FTIR) Spexdcopy’ was used to measure selected
aldehyde (formaldehyde, acetaldehyde and propandl)CO concentrations in the DCU 3 vent
gas stream. These samples were extracted consilyufsam the DCU 3 vent gas stream at a
constant rate using a dilution sampling systemA Bfethod 320 is a “self-validating” method,
and the sample results are valid provided thagtiadity assurance criteria defined in the method

are met during the validation procedures and QRespi

The FTIR extractive system is comprised of a ddatsampling probe, a stainless steel spiking
“T”, a heated Teflon sample line, an MKS Instrunseltodel 2030 FTIR spectrometer complete
with a heated (150 °C) sample cell, a flow regotatvalve and a sample pump. Sample flow

was maintained at approximately one (1) standaet lber minute by a diaphragm pump
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connected to the outlet of the FTIR cell. Since pgump provides samples slightly below
ambient pressures to the FTIR cell, pressure wasintmusly recorded during measurement
periods using a pressure sensor calibrated overGhéo 900 mm Hg range. These pressures are

then used in the quantification of each spectrum.

FTIR is a near real-time instrument capable of #iameous multi-component analysis providing
data points every five (5) minutes or less. Amargd spectrum can be collected and analyzed in
approximately one (1) second, but data are typicaleraged over a 1- to 5-minute integration
period to produce adequate signal-to-noise and partbillion by volume (ppbv) level detection
limits. An infrared spectrum analysis was perfodniiyy matching the features of an observed
spectrum to those of reference standards. If rii@e one feature is present in the same region,
a linear combination of references is used to m#tehcompound features. The standards are
scaled to match the observed band intensities; $kaing also matches the unknown

concentrations.

The scaled references are added together to pra@duoenposite that represents the best match
with the sample. A classical least squares mattieahatechnique is used to match the
standards’ absorption profiles with those of theestsed spectrum in specified spectral analysis
regions. Compounds of interest and any known cam@g® expected to present spectral
interference were included in the analysis regiBmce the FTIR monitors unconditioned gas in

this case, all aldehyde and CO concentrationseirglveported on a wet basis in ppbvw.

Per “Component 4” of the ICR, all selected aldehgdmpounds must be validated according to
Section 13.0 of EPA Method 320 at a concentratighim2-5 times the measured concentration
(nominally 1 ppmv). This validation run procedusebased upon EPA Method 30ZFiéld
Validation of Pollutant Measurement Methods fronridias Waste Medi& The validation
procedure consisted of at least 12 spiked and kedpmeasurements. The results of the
validation pairs were used to calculate a sammimglytical bias using Equation 7 of EPA
Method 320 and to statistically evaluate this hiadetermine the possible need for a correction
factor (CF).
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As mandated by EPA Method 320, pre-test QA spikeevperformed while sampling the DCU
3 vent gas stream. QA spikes were accomplisheihjbgting a known volume (using a mass
flow controller) of a certified calibration gas sthard into the extracted gas stream at a flow of
up to 10% of the extracted sample flowAs stated in EPA Method 320, the spiked
concentrations should approximate the native valugse previously mentioned spiking “T”,
placed upstream of the dilution probe, enablesciige of the calibration gas standard directly
into the extracted, undiluted sample gas streahes@ spikes ensure the accuracy of the analysis
and that the extractive system is inert towardsséheompounds. At a minimum, three
independent QA spikes were performed before eactn3test for the appropriate target
compound. The criterion for an acceptable QA sjBka resulting concentration average within
0.7 to 1.3 times the expected concentration. ThesQike procedure demonstrated that the
validation run conditions were duplicated. For #@king validations, 1-minute averaged
sample spectra were collected whereas 1- to 5-miangraged spectra were collected during the

sampling runs.

In addition to the target compound, the calibratg@s standard also contains a spectroscopic
tracer of either sulfur hexafluoride (§For tetrafluoromethane (GF Common properties to all
spectroscopic tracers are that they exhibit a bedebrption profile over a large concentration
range and hence are chemically inert. The linedwatior of the spectroscopic tracer allows a
precise measurement of the dilution ratio of thikesp gas to native gas. This dilution ratio is
determined using SFor CK, and applied to calculate the theoretical targetmaund (analyte)

concentrations using the following equation:

Tracegample Tracekgample
Analyt ica= | ——— |\Analyte,, +|1-| ———— | ||Analyt
Y€ heoretical (Traceléylinder}( y %ylmder) { (TraceEy“ndeJ}( y %tack)

Where:
Analyterneoretical = Theoreticahnalyteconcentration (ppmv)
Tracetample = Sk or CF, tracer concentration (ppmv) as seen by the FTifhdwspiking
Tracekyiinger = The concentration (ppmv) of §Br CF, tracer in the certified gas standard as
determined by direct injection into the FTIR gaslgais cell
Analyte.yinder = The concentration (ppmv) ahalyte in the certified gas standard
Analytesiac = The concentration (ppmv) of analyte presemindustable operating conditions
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As a test of FTIR stability, a calibration-transt&andard (CTS) was injected directly into the
FTIR cell before and after each run. The CTS siehdFreon-22 in this case) was used to
assess stability. By comparison of pre- and pastanalysis, the stability of the FTIR system

for each test run was determined.

The sampling and analytical systems were leak-dwbtlefore each test run. The sampling and
analytical systems were evacuated to terminal wacusing the system pump and the flow
monitored using a rotometer or mass flow meter (MBkthe outlet of the FTIR upstream of the

sample pump. Any leak less than or equal to 200mrLwas considered acceptable.

The selected aldehyde and CO concentrations irsdhgple gas were measured continuously
during each test run. The target sampling duratbén/0 minutes was selected for this
measurement program; however, no sample duratguirement is associated with any EPA test

method performed on a DCU Vent.

By checking signal-to-noise ratios in specific mg, instrument sensitivity was assessed on a
per compound basis. Often, Signal-to-Noise (SN&pds then directly converted to a noise
based minimum detection limit in parts-per-milligppm). It is important to note that such
noise-based MDLs are estimated considering instni@h@oise levels without influences from
major spectroscopic interferants (e.gxOHand process/by-product gases). When spectr@scopi
interferences are taken into account for those comgs that have overlapping absorption
features, an increase in their MDLs is expectedthacefore method-limited detection limits are
employed whenever possible. For each set of speaken, a spectral subset containing no
interfering spectral features (for each compoundp wdentified. During this time, it was
assumed that the compound of interest was notrase that any reported concentration was a
mathematical anomaly created by the interferencdwee times the standard deviation of this
set of data was a typical approximation (99.7% iciemice) for the method limited MDL and was

subsequently reported.
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5.16 Method 0010 — Semi VOC HAPs

SW-846 Method 0010,Modified Method 5 Sampling Trainwas used to measure speciated
SVOC HAP concentrations in the DCU 3 vent gas stte&SVOCs are defined as compounds
having boiling points >100°C (212°F). The SVOC Ha&mples were extracted from the DCU
3 vent gas stream isokinetically as a single-psample. Principal components of the sampling
train included a quartz-fiber filter and a poroudymeric resin (XAD-2) sorbent trap used to

adsorb SVOC HAPs. The Method 0010 sampling tramsisted of the following components:

» Stainless steel nozzle;

» Sampling probe with quartz liner;

» Heated quartz-fiber filter;

» Heated Teflon transfer line;

* Glass coiled condenser;

* One large glass impinger (3 liters), with knockst#m, empty;
* XAD-2 sorbent trap;

* One large glass impinger (3 liters), with modifiédeenburg-Smith stem, containing
200 mL HPLC HO;

* One standard glass impinger, with Greenburg-Sntém scontaining 100 mL HPLC
H20;

* Two (2) standard glass impingers, with knockouinsteempty;

* Two (2) standard glass impingers, with Greenburgt$stems, each containing 100
ml 10% zinc acetate solution;

* One standard glass impinger, with knockout stenptgm

* One standard glass impinger, with modified Greegd&&mith stem, containing 100
ml 1.0N potassium hydroxide solution;

* One standard glass impinger, with knockout stenptgm

* One standard glass impinger, with modified Greegi&mith stem, containing
approximately 300 g of silica gel desiccant;

* Air-tight sample pump;
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* Dry gas meter; and

* Orifice.

SW-846 Method 0010 includes several unique glasswwagparation steps to ensure that the
sampling train components are not contaminated ariglanics that may interfere with analysis.

The glassware, glass fiber filters, and XAD-2 resare cleaned and the filters and XAD-2 resin
were pre-screened for residues before they werkedaand shipped to the sampling site using

standard laboratory procedures.

Isotopically labeled SVOC HAPs were spiked onto X#eD-2 resin both before field sampling
(surrogate standards) and into appropriate plaitesraturning from the field. The recovery of

these labeled compounds was then used to reptbseoverall recovery of the sample.

Following each test run, the SVOC samples were viexeml separately into the following

components:

* Front-half (nozzle, probe liner, and front-halftbé filter holder) rinse with acetone;

* Front-half (nozzle, probe liner, and front-half tiie filter holder) rinse with
methylene chloride;

e Quartz-fiber filter;
» Contents of the single pre-XAD-2 knockout impinger;

* Mid-train (all glassware between the back-halfte filter and the inlet to the XAD-2
sorbent trap) rinse with acetone;

* Mid-train (all glassware between the back-halfta filter and the inlet to the XAD-2
sorbent trap) rinse with methylene chloride;

* XAD-2 sorbent trap;
» Contents of the first post-XAD-2 knockout impingesed to trap condensate;
» First post-XAD-2 knockout impinger rinse with ace¢p and

* First post-XAD-2 knockout impinger rinse with meléaye chloride.
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The SVOC HAP samples were prepared in the labgrdtor analysis using SW-846 Method
3542, ‘Extraction of Semivolatile Analytes Collected UsMgthod 0010 (Modified Method 5
Sampling Train) Specific modifications to SW-846 Method 3542 resemplemented by the
analytical laboratory as follows:

* Rather than spiking the filter in a Petri-dish be bench, the filter was transferred to
the soxhlet extraction apparatus, and all spikirggemial was added thereAdding
surrogate spikes to the filter on the bench exptisedilter to atmosphere for a much
greater period of time. During this time, the meomatile compounds can be lost.

» For extraction of the probe and nozzle rinse, #fttatory had the flexibility to select
whether to raise or lower the pH firsthe choice of whether to raise or lower pH has
no direct effect on the extraction efficiency, allibws the laboratory more flexibility
to manage foaming or other matrix effects.

* The final extracts could potentially be concenulate one milliliter before analysis,
rather than the five milliliters specified in theethod. Concentration to a lower
volume will improve detection limits. Any potehti@ss by the increased
concentration is documented and mitigated by theowvery of surrogate spiking
compounds.

The analytical fractions were combined and analya®a@ single sample using GC/MS. Target
SVOC HAPs were analyzed according to SW-846 MetB@@0C, ‘Semivolatile Organic
Compounds by Gas Chromatography/Mass Spectron@@yMS)” Further, selective ion mode
(SIM) analysis was used for the 19 polycyclic artmhydrocarbons (PAH’s) specified by U.S.
EPA.

5.17 Method OTM-29 — HCN

Other Test Method (OTM) 29,Sampling and Analysis for Hydrogen Cyanide Emissiioom
Stationary Sources was used to measure the total gaseous cyanideN(ldnd [CN})
concentrations in the DCU 3 vent gas stream as HThe HCN samples were extracted from
the DCU 3 vent gas stream isokinetically at a sifggint in the duct. The principal components
of the U.S. EPA OTM-29 sampling train include aie®rof alkaline absorbing solutions
maintained at a pH12.
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The OTM-29 sampling train consisted of the follog/icomponents:

» Stainless steel nozzle;

» Sampling probe with quartz liner;

» Heated quartz-fiber filter;

* Teflon transfer line;

* Glass coiled condenser,;

* One large glass impinger (3 liters), with modifi@deenburg-Smith stem, containing

300 mL 10% lead acetate and acetic acid soluti@ntained at a pH <4 during each
test run;

* One standard glass impinger, with knockout stenptgm

* Three (3) standard glass impingers, with Greenl@mgth stems, each containing 100
mL 6.0N NaOH,;

* Two (2) standard glass impingers, with knockouinsteempty;

* Two (2) standard glass impingers, with Greenburgt$stems, each containing 100
ml 10% zinc acetate solution;

* One standard glass impinger, with knockout stenptgm

* One standard glass impinger, with modified Greegi&mith stem, containing 100
ml 1.0N potassium hydroxide solution;

* One standard glass impinger, with knockout stenptgm

* One standard glass impinger, with modified Greegt&mith stem, containing
approximately 300 g of silica gel desiccant;

* Air-tight sample pump;
* Dry gas meter; and

» Oirifice.
OTM-29 includes several unique glassware preparateps to ensure that the sampling train

components are not contaminated with analyticarfatents. All glassware was rinsed with
0.1N NaOH, HPLC HO and acetone prior to use.
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OTM-29 sampling train was operated in the sameidasas that of the other isokinetic sampling
trains used in this project. In addition, the pHhe last alkaline impinger solution was kefi2
during each test run. Alizarin-Yellow pH indicataras added to each NaOH impinger as

needed.

Following each test run, the condenser and impsgere purged with pressurized nitrogen for
30 minutes at a rate of at least 10 liters per teinwAn inline filter was also placed between the
pressurized nitrogen source and the condenser.ndzde, probe and Teflon transfer line were

disconnected from the condenser prior to the purge.

The HCN samples were recovered separately intéotloeving components:

* Impinger catch from the lead acetate/acetic acipinger and subsequent knockout
impinger, a rinse of these impingers with 0.1N NaQiid a rinse of the Teflon
transfer line (the back-half of the filter holdeillwot be rinsed) with 0.1N NaOH,;

* Impinger catch from the first two (2) NaOH impingend a rinse of these impingers
with 0.1N NaOH,; and

* Impinger catch from the final NaOH impinger andrese of this impinger with 0.1N
NaOH.

The pH of the absorbing solution in each impingaswneasured prior to sample recovery and
recorded on a data sheet. If the pH of the absgriéolution in the first NaOH impinger was less

than 12, 10 mL of 6.0N NaOH was added sequentiadty the pH of the absorbing solution had

a pH equal to or greater than 12. This procedwr® aduplicated for the second NaOH impinger.
If the pH of the last NaOH impinger was <12, thenpke was declared invalid. In addition, the

presence of oxidizing agents in the impinger sohdiwere tested according to Section 4.3 of
U.S. EPA OTM-29.

Per Section 9.2.5 of OTM-29, a field spike was @erfed by introducing 2 mL of a field spike
standard into a single impinger containing 100 nil6 ®N NaOH to assess the field handling
and recovery procedures. This single impinger maspart of the sampling trains used during

each test run.
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OTM-29 was used for the analysis of HCN by ion ahatography (IC). There is no available
information on the use of OTM-29 on DCU Vent gastnmas. Therefore, an additional
qualitative technique (ion-selective electrode) wasd to provide qualitative confirmation of the
sample results. One (1) out of 10 samples wasyaedlin duplicate. Per Section 6.1.7.1 of
OTM-29, the concentration of HCN in the final Na@Hpinger must be <5% of the total mass
of cyanide captured to validate the sample. Adddl NaOH impingers or increased NaOH
solution volumes may also be used to achieve themMthrough requirement. The HCN
concentration results are being reportegigisiscm and the HCN mass emission rates are being

reported as Ibs/hr and tpy.

5.18 Method ASTM D6784-02 — H§, Hg®, Hg*"

ASTM D6784-02, Standard Test Method for Elemental, Oxidized, RBtBound and Total
Mercury in Flue Gas Generated from Coal-Fired Siatiry Sources (Ontario Hydro Methgd)
(also referred to as the “Ontario-Hydro Method”)swmased to measure BgHd¢® and Hg*
concentrations in the DCU 3 vent gas stream. T@e&inples were extracted from the DCU 3
vent gas stream isokinetically as a single-poimiga. The principal components of the ASTM
D6784-02 sampling train included a quartz-fibetefiland a series of potassium chloride, nitric

acid/hydrogen peroxide, and acidified potassiunmaerganate absorbing solutions.

The ASTM D6784-02 sampling train consisted of thiéfving components:

» Stainless steel nozzle;

» Sampling probe with quartz liner;
» Heated quartz-fiber filter;

» Heated Teflon transfer line;

* Glass coiled condenser;

* One large glass impinger (3 liters), with knockst&m, containing 200 mL 1N KCI;
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* One large glass impinger (3 liters), with modifiédeenburg-Smith stem, containing

200 mL 1N KCI;

* One standard glass impinger, with Greenburg-Sntiéms containing 100 mL 1N
KCI;

* One standard glass impinger, with Greenburg-Smti¢ms containing 100 mL 1N
KCI;

* One standard glass impinger, with a modified Greegismith stem, containing 100
mL 5% HNGyY/10% HOy;

* One standard glass impinger, with a modified Greegismith stem, containing 100
mL 4% KMnQOy/10% HSOy;

* One standard glass impinger, with a modified Greegysmith stem, containing 100
mL 4% KMnQy/10% HSOy;

* One standard glass impinger, with a Greenburg-Setém, containing 100 mL 4%
KMnO4/10% HSOy;

* Two (2) standard glass impingers, with knockouinsteempty;

* Two (2) standard glass impingers, with Greenburgt$stems, each containing 100
ml 10% zinc acetate solution;

* One standard glass impinger, with knockout stenptgm

* One standard glass impinger, with modified Greegi&mith stem, containing 100
ml 1.0N potassium hydroxide solution;

* One standard glass impinger, with knockout stenptgm

* One standard glass impinger, with modified Greegi&mith stem, containing
approximately 300 g of silica gel desiccant;

» Air-tight sample pump;
* Dry gas meter; and

* Orifice.

The ASTM D6784-02 Method includes several uniqassglvare preparation steps to ensure that
the sampling train components are not contaminatdkdmetals that may interfere with analysis.
Prior to initial use, all glassware was soaked D& HNQ solution for four (4) hours, rinsed

with water, and rinsed with acetone.
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The sampling train was operated in the same fashsothat of the other isokinetic sampling
trains used in this project. Following each test, rthe condenser and impingers were purged
with pressurized nitrogen for 30 minutes at a cdtat least 10 liters per minute to distribute the
oxidized and elemental Hg to the appropriate alsgrBolutions. An inline filter was also
placed between the pressurized nitrogen sourcéghencbndenser. The nozzle, probe and Teflon
transfer line were disconnected from the condepser to the purge. The speciated Hg samples

were recovered separately into the following congms:

« Hg® (particle bound Hg) — Front-half (nozzle, probeeli and front-half of filter
holder) rinse with 0.1N HNg¢)

« HgP (particle bound Hg) — Quartz-fiber filter;
« Hg* (oxidized Hg) — Impinger catch from the three K&)| impingers with post-test
5% KMnQO, addition, a rinse of these impingers with 10% HN® rinse of these

impingers with 0.1N HN@ and a rinse of the back-half (back-half of thefiholder
and heated Teflon transfer line) with 0.1N HNO

« Hg® (elemental Hg) — Impinger catch from the one @) BNOy/10% HO, impinger
and a rinse of the impinger with 0.1N Hi@nd

« Hg° (elemental Hg) — Impinger catch from the three 43) KMnOJ/10% HSO,
impingers, a rinse of these impingers with 0.1N HN&hd a rinse of these impingers
with several drops of 10% hydroxylamine solution.

Per ASTM D6784-02, 1 mL of 5% dichromate solutioaswadded to the 4% KMnQ0%
H,SO, sample fraction as a preservative. Cold-vapomat@bsorption (CVAAS) was used to
determine the Hg concentrations in solution per &8-Method 7470, Mercury in Liquid
Waste (Manual Cold- Vapor Techniqiieand Method 7471, Mercury in Semisolid or Solid
Waste (Manual Cold-Vapor Technigue)The quartz-fiber filter was combined with therfit-
half rinse and digested using HF, HCI and HN®a microwave-assisted process. All samples
were analyzed in duplicate. The ®dHd’ and H§" concentration results are being reported as

ug/dscm and the mass emission rates are being eepastibs/hr and tpy.
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6.0 OTHER ICR TESTING REQUIREMENTS

In addition to the emissions testing requiremerftshe Refinery ICR, BP Husky was also
required to compile 30 days worth of relevant psscgata for DCU 3, in which the test program
occurred within the 30-day “process data periodilie relevant DCU 3 process data is included

in Appendix 4 of this test report.

For delayed coking units, collecting refinery fugds (RFG) samples for analysis was not

required.
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7.0 MODIFICATIONS AND DEVIATIONS FROM THE TEST METHODS

As stated throughout Section 5 of this test repibet, prescribed test methods for this project
were not originally intended for, nor are they tglly used on, DCU vent sources. Hence,
numerous, significant modifications were appliedstveral of the test methods in order to
complete the ICR test projeclt should be noted that, in some cases, even tluifiew versions

of the standard source sampling methods provedetinbdequate to produce quality-assured
measurements. This section details these modifications in mdegail, and also provides a
summary overview of the communications made betvwdie8 and U.S. EPA regarding this test

project.

7.1  Justification for Modifications and Deviations

The average moisture concentration in the DCU 3t \g&as stream was anticipated to be
extremely high (>95% by volume). This type of wesk stream differs greatly from the types of
combustion exhaust gas streams (i.e., streams<8i®bo water vapor) for which the EPA test
methods were developed. This section specifiesisieeof specialized glassware and equipment
for the efficient condensation of moisture in thgplecable sampling trains. Specific issues
related to high moisture, PM, hydrocarbon an& ldoncentrations in the DCU 3 vent gas stream
are also described below. Several process desigdsoperating conditions critical to the

performance of the ICR test program are also dgslis

Further details regarding Project-Specific commatiann between URS and U.S. EPA to
modifying the technical approach of various methadsfound in more detail in Appendix 7 of

this test report, where applicable.

7.2 Identical Emissions

The West Coke Drum and the East Coke Drum on D@itk3dentical and operated in the same
manner with the same feedstock; therefore, thengsson is made that emissions from the west
vent and the east vent are identicalhe Refinery FAQ website maintained by U.S. EPA

describes several acceptable test method modditatifor use on DCU vent sources.
Specifically, sequential sampling on multiple cakems is allowed as if the coke drums were a

single source, provided that the design and feethéomultiple coke drums and vents are
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identical. This sequential sampling approach vediewed during the ICR test program of the

DCU 3 allowed for the performance of a test runrapimately once every 16-18 hours.

7.3 Sludge Injection

The Refinery FAQ website maintained by U.S. EPAcdess several acceptable test method
modifications for use on various sources. Spaiffc U.S. EPA maintains that normal
operations of the applicable process unit shoulddoelucted during the ICR test program. FAQ
Test-020 provides guidance for conducting emissioeasurements during a periodic soot-

blowing event for an unidentified process unit:

“...it is recommended that since soot-blowing ocawsry 6 hours and the three
test runs will cover that same period of time, tigting could be scheduled such
that the soot-blowing in its entirety occurs duringe of each test runs. This

would be most representative of normal conditions.”

During approximately one (1) out of three (3) sengbke drum operating cycles, sludge (belt-
pressed refinery sewer solids) is injected intodblee drum at the initial water quench, while the
coke drum is still hot. Based upon U.S. EPA’s guick above, the ICR test program of the
DCU 3 was conducted such that during one (1) owdvefry three (3) test runs for each target
parameter, sludge was injected into the tested doum. For this test program, sludge was
injected into the DCU 3 coke drum during Runs Az23, and D-4.

7.4 Ejector Vent

The Refinery FAQ website maintained by U.S. EPAcdbss several acceptable method
modifications for use on various sources. Spaiffc U.S. EPA maintains that normal

operations should be conducted on a regular basiagdthe ICR test program. However, the
use of the ejector vent (see Section 4.2 of tlesreport) would complicate the performance of
the ICR test program by introducing a separate ®oms point during the venting cycle. In

addition, the matrix of the ejector vent pipe giiean may vary significantly from the vent gas

stream. Therefore, the normal operations of th&J[3CGvere modified and the ejector vent was
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not used during the venting cycle. The DCU 3 coken was depressurized to 0.5 psig through
the vent pipe only. The ejector vent was activately after the venting cycle was complete and
the sampling was concluded. BP-Husky estimatedith&liminating the use of the ejector vent
during the venting cycle, the typical venting cycderation of 55 minutes was increased to

approximately 70 minutes.

7.5 Single-Point Sampling

The DCU 3 vent gas stream is pressurized and hazautd sampling personnel. The Refinery
FAQ website maintained by U.S. EPA describes séaeeptable test method modifications for
use on DCU Vent sources. Specifically, single-pa@ampling of DCU Vents is allowed for
isokinetic sampling trains and velocity measuremeviten safety is a potential issue, as was the
case during the sampling of the DCU 3 vent at tReHRisky Toledo refinery. In addition, U.S.
EPA allows single-point sampling within the centt@P6 of the DCU Vent cross-sectional area.
Note also that since single-point sampling is thly sampling alternative for this test project, by

default neither stratification testing nor cyclofimw checks could be performed.

7.6  Type-S Pitots

The high level of moisture in the DCU 3 vent gagam can lead to water condensation in the
Type-S pitots and associated sample lines, whitghfares with the accurate measurement of gas
stream velocity. The tubing connecting a samptimagn’s pitot tubes and differential pressure
gauge were periodically flushed with compressedaremove condensed water. EPA Method
1A was modified to allow the use of Type-S pitotstead of a standard pitot to mitigate

blockage due to high water and PM concentrations.

7.7  Sampling Probe and Filter Temperatures

The sampling probe and filter temperature rang248t25°F specified in many of the EPA test
methods is insufficient to prevent condensationtia heated components of the isokinetic
sampling trains while sampling a gas stream contpat®most entirely of water. Condensation
in these components can lead to sampling traierfiltinding or clogging in a short period of

time. The use of a stable operating temperaturappfoximately 300+25°F at the sampling

probe and inside the filter enclosure helps to miné condensation and blinding in the sampling
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trains. URS’s design of an efficient moisture cemshtion system downstream of the filter and
sampling probe allowed for the maintenance of astaot sampling rate through the entire
sampling train for the duration of the samplingipér The use of a relatively low and constant
sampling rate on the high-moisture source alsoemm®d the stability of the operating

temperatures of the sampling train components duramdensation of the sample gas.

7.8 Isokinetic Sampling Rate

Per “Component 4” of the ICR, the measurement e 8vOC HAP, HCI/G/HF, HCN,
speciated Hg, metals, and PM/PMCON concentrations required that the sampling bGhinv
+20% of 100% isokinetic. However, as moisture @ntations in the sample gas increase,
errors in the assumed moisture fraction have agr@apact on the sampler’s ability to maintain
an isokinetic sampling rate within +20%. For exdmpf a vent gas stream is assumed to be
97% moisture during sampling and the result catedlat the conclusion of sampling indicates
that the moisture fraction in the vent gas streams actually 96%, then the sampling rate was
25% lower than 100% isokinetic sampling (75% isekit) which does not meet the U.S. EPA
criterion of 80-120% isokinetic for DCUs during tRefinery ICR program.

Isokinetic sampling systems that provide real-tim@isture concentration data during a
sampling period and are suitable for use on a D@dt\dource are not commercially available.
URS sampling personnel had no method of accuratelgsuring the moisture concentration of
the DCU 3 vent gas during the sampling period, Hretefore were not able to make any
meaningful adjustment to the sampling train desigoperation during the sampling period to
obtain isokinetic sampling rates within £20% of ¥#@sokinetic. Mathematically, the moisture
concentration of the DCU 3 vent gas stream woulkHh#ad to have been guessed correctly to

within approximately £0.2% moisture prior to eaebttrun to meet U.S. EPA’s criteria.

It is difficult to estimate the degree of bias asated with the measurement of target compound
concentrations when achieving isokinetic sampliages outside the criterion of 80-120%
without conducting further research and testing hagh-moisture, high-velocity DCU Vent
sources. Generally, isokinetic sampling rates $40@ve been suggested to bias the pollutant

concentration results low because the gas velatityhe sampling train nozzle orifice exceeds
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the velocity of the gas stream and a greater tlgmesentative number of small particles,
aerosols, or droplets, which follow the gas flovitgan into the nozzle orifice, are collected in

the sampling train.

URS realizes the importance and significance oftiita collected during the ICR program with
respect to how the data will be used to develossiom standards for various refinery sources,
and that certain QA/QC standards must be met. Memyv¢he data gathered must also adhere to
achievable QA/QC standards that are reflectivehef $source being tested. Where possible,
every effort was made by the URS test team to enshat the ICR test program of the DCU 3
vent gas complied with an alternative isokineticnpling criterion due to the unpredictable
profile of the sample gas from test run-to-test.runsokinetic sampling train operating
parameters such as the sampling nozzle orificevseze determined during preliminary project

activities to achievésokinetic sampling percentages 110% during the ICR test program,

where practicable An isokinetic rate ok 110% could be ensured by using a nozzle with a

large enough orifice diameter such that the veyazitthe sample gas through the nozzle orifice
would always be less than the velocity of the vga$ stream. This criterion is based upon
guidance in Attachment A to Rule 1189CR test program Protocol for VOC Emissions from
High Moisture Hydrogen Plant Process Vehtdeveloped by California’'s South Coast Air

Quality Management District (SCAQMD) and applicatdehigh-moisture gas streams.

7.9  Total Hydrocarbon Analyzer Calibration

Based upon prior sampling experience on this typesaurce, it was presumed that the
concentrations of total hydrocarbon (THC) in theUD& vent gas could vary greatly (i.e., from O
to over 30% by volume) during the venting cyclene(f the many difficulties associated with
the high moisture content of the DCU 3 vent gasastr is that it is not possible to accurately
anticipate the dry gas fraction of the gas stredrhis, in turn, creates difficulties in attempting
to use a proper instrument calibration range. ddifly this, the sample gas was diluted to
approximately 20:1 and routed to two (2) separatéCTanalyzers that were calibrated at

overlapping ranges.
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Because of limitations associated with the vapesgure and lower explosive limits of propane,
certified calibration gases of highly concentra{@800,000 ppm) propane in a balance of air are
not commercially available. To mitigate these éssucalibration gases were prepared in a
balance of nitrogen rather than air. Nitrogen a0 used as the dilution gas. U.S. EPA
Protocol calibration gases of propane in a balafigetrogen at concentrations >15,000 ppm are
also not commercially available due to the healtld @afety issues involved with their

preparation and NIST-certification (i.e., flammatgiland risk of explosion). Due to these

limitations, some Custom Certified (2% accuracg)ibration gases (traceable to a primary

standard) at concentrations up to 30,000 ppm wsd in lieu of U.S. EPA Protocol gases.

The high-range THC analyzer (10,000 to 100,000 pange) was not calibrated by introducing
calibration gas upstream of the dilution samplingbe. Instead, the high-range THC analyzer
was calibrated directly, bypassing the dilution phng system, while the low-range THC

analyzer (100 to 10,000 ppm range) was calibratield @ilution air and used to establish the
dilution system ratio. Both the high-range and4@nge THC analyzers were interfaced with

the same dilution sampling system.

7.10 Stainless Steel Nozzles

The high gas stream velocity, high moisture and Bdwhcentrations, and significant pipe
vibration associated with DCU Vent sources canlgdsimage glass or quartz nozzles used with
isokinetic sampling trains. A damaged (e.g., cagppr cracked) nozzle can reduce the overall
guality of measurement data due to potential sahmge sample bias, or when a post-test leak
check cannot be performed within method toleran¢Hse potential impact on data quality due
to contamination or interference from a relativelyall surface area of stainless steel in the
sampling train is most likely lower than the imp&om an unrecoverable nozzle, which may be
damaged inside the DCU 3 vent during each test Hence, EPA Methods 26A, 29, OTM-29,
ASTM D6784-02, and SW-846 Method 0011 (if appliegblvere modified to utilize stainless

steel nozzles.
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7.11 Zinc Acetate and Potassium Hydroxide Scrubbingmpingers

To protect sensitive sampling equipment as weteasng personnel from43 exhausting out of
the isokinetic sampling trains, additional impingevere used for the purpose of scrubbing the
sample gas before contact with the dry gas metedssampling pumps and the subsequent
release to atmosphere through an exhaust orifleeo impingers with Greenburg-Smith stems,
containing 100 ml each of a solution of 10% zinetate, were inserted before the final silica gel
impinger used as a desiccant. An empty knockopiriger with a modified Greenburg-Smith
stem, containing 100 ml of a solution of 1.0 N gstam hydroxide (KOH), and an additional
empty knockout impinger were inserted in the sangplirain between the 10% zinc acetate
impingers and the silica gel impinger. URS ensutteat the vast majority of the moisture
content was condensed before gas contact with g8weabbing impingers by adding a large glass
condenser and an appropriate amount of empty knbckgpingers into the sampling trains. All
impingers were weighed before and after the samplim for the gravimetric determination of
the DCU 3 vent gas moisture concentration, bustimebbing impingers (as well as the desiccant
impinger) were not be recovered for sample analy$tss design has been used successfully by
URS during previous ICR test programs of DCU vents.

7.12 Impinger Train Exit Temperature

Due to circumstances beyond URS’s control, the oredsfinal impinger exit temperatures for

isokinetic sampling trains exceeded 68°F during tnebseach test runs. High temperatures at
this sampling train location are attributed to tlezy slow rate of dry gas (0.5 to 5 liters per
minute) passing through the multi-component (6e.fo 14-impinger) sampling trains and the

subsequent minimal heat transfer at this thermdeoupcation. However, sample gas

temperatures were measured at the exit of the osedd€upstream of all of the impingers) used
in each isokinetic sampling train. The condensédrtemperature demonstrated the efficiency of

moisture condensation and met the test methodfaagitin of <68°F.

7.13 Limited Dry Gas Sample Volume
The Refinery FAQ website maintained by U.S. EPAcdess several acceptable test method
modifications for use on various sources. Spadific U.S. EPA waives all dry gas sample

volume requirements associated with EPA Method d ttwe isokinetic sampling trains. The
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target dry gas sample volume of >0.08 and a wet gas sample volume of >3 described in
the previously submitte@iest Plarwere based upon sampling during a complete vegimbp of

approximately 70 minutes in length.

7.14 Dry Gas Meter Calibration

The sampling of DCU Vent emissions generally rezgiolry gas sampling rates between 0.5 and
5 liters per minute. For this reason, dry gas mefier use during the ICR test program were
calibrated against a separate set of criticalaa#ifor low-flow rate applications. A 3-point pre-
test calibration was performed in triplicate befase in the field, and each Ycalibration result)
had to agree within 4% of the average at the selected flow rate. The Individual values
must be between 0.9. and 1.10. A single-point -fesst calibration was also performed in
triplicate as soon as possible after the ICR tesgiiam and had to agree within 5% of the 3-
point calibration at the selected flow rate. Thegke orifice used during the post-test calibration
was selected to be representative of the averagelisg rate obtained during the ICR test

program.

7.15 Summary of U.S. EPA Correspondence

Table 7-1 provides an “executive summary” of therespondence, communications, and
determinations made between URS and U.S. EPA regparthe proposed test method
modifications both prior to and during the proje@ppendix 7 of this test report includes the

actual, written communication made between URSWusd EPA for this project.
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Table 7-1.

Executive Summary of Proposed Test Progm Modifications

Test Plan Test Program Test Report URS
Mod No. Method Category Section Modification
1 - Operations 7.2 Identical emissions from thet Bad West Coke Drums
2 - Operations 7.3 Sludge injection into coke drums
3 - Operations 42,7.4 Elimination of ejector vent
4 1,2 Sampling 4.4,5.2,7. Single-point sampling
5 2 Sampling 52,76 Type-S pitot tubes with EPAthod 1A
6 Various Sampling 7.7 Sampling probe and filtenperatures at 300+25°F
7 Various Sampling 7.8 Isokinetic sampling rate
8 25A Sampling 7.9 Variable total hydrocarbon canicaion
9 Various Sampling 7.10 Stainless steel nozzles
10 Various Sampling 7.11 Zinc acetate and potassiyainoxide scrubbing impingers
11 Various Sampling 7.12 Impinger train exit tengtare
12 Various Sampling 7.13 Limited dry gas sample volume
13 Various Sampling 7.14 Dry gas meter calibration
14 1,2 Sampling 5.3 Cyclonic flow
15 3A Sampling 5.4 Dry gas molecular weight
16 1,2 Sampling 7.5 Stratification test
17 15A Sampling 5.9 Sampling system design
18 15A Sampling 5.9 Recovery study usingsH
19 15A Sampling 5.9 Recovery study prior to test ru
20 15A Sampling 5.9 Recovery study criteria of BD%
21 205 Sampling 5.10.1 U.S. EPA Protocol gas
22 18 Sampling 5.10.2 Dilution system sampling soibent sampling
23 26A Sampling 5.12 Sampling train impinger design
24 29 Sampling 5.13 Sampling train impinger design
25 29 Analysis 5.13 0.1N HN@ecovery volumes
26 OTM-29 Sampling 5.17 Sampling train impingeriges
27 202 Sampling 5.6 Sampling train impinger design
28 320 Sampling 5.15 Dilution sampling system viafhA Method 320
29 D6784-02 Sampling 5.18 Sampling train impingesign
30 0010 Sampling 5.16 Sampling train impinger desig
31 0010 Analysis 5.16 Analytical fractions
32 3542 Analysis 5.16 General procedures
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8.0 TESTING ISSUES

For clarification, this section serves to summatimmajor(i.e., high impact) aspects of the test
program which deviated from what was indicatedha originalTest Plansubmittal. These
issues and deviations encountered were often beyloadcontrol of the test firm or plant
operations staff, and are not uncommon for typstakck test programs. These issues and

deviations were as follows:

1. Ideally, nine (9) runs were anticipated to befqgened for the BP Husky ICR test program
(not including a “Preliminary” run to gather data froperly set up the test equipment). This
corresponds to three (3) runs each for Pollutani@a Groups A, C, and D. However, for this
test program, five (5) runs were performed for Gxréy three (3) runs were performed for Group
C, and four (4) runs were performed for Group D.

* Group A: Run A-1 was repeated, due to operator evith the dilution FTIR and CEM
systems. For the Group A pollutants, Runs A-2,, &3l A-4 were included in the 3-run
averages.

* Group C: No runs were repeated. For the Group litpats, Runs C-1, C-2, and C-3
were included in the 3-run averages.

 Group D: Run D-1 was repeated, due to probe plupg@ind operator error with the
dilution CEM system. Run D-3 was also repeated¢esiexcess 6 in the vent gas
appeared to have reduced the acidic capture prepet the KMnQ impinger of the
mercury sampling train. For the Group D pollutarisins D-2, D-4, and D-5 were
included in the 3-run averages.

2. In the Test Plan, it was indicated that EPA Mdtli0 was specified to measure the CO
emissions from the DCU 3 vent. However, during Ruf it was determined that it would be
preferred to instead use Method 320 to determiae® emissions, since this deviation would

simplify the operation of the dilution sampling &®.
3. The sampling train configuration employed in tieéd deviated from the specification in the

Test Plan. This deviation is minor, and involvée tncorporation of additional knockout

impingers, to accommodate the increased condersdigeted in the longer than anticipated
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sample runs. However, the increased condensateneotollected may have had some impact

on the sample analyses. Depending on the sangie the additional condensate could have

had different impacts as follows:

4.

* For the determination of semivolatile organics W-846 Method 0010, the greater
amount of condensate makes the extraction morécuwiffand cumbersome, but
should have a minimal impact on the quantitatioth @etection limit.

* For the determination of metals by EPA Method 28, dreater amount of condensate
makes the digestion more difficult, requiring maeid and time, and potentially
adding more background and laboratory contamination

* For the determination of HCN by OTM-29 and chloraded fluoride by EPA Method
26A, the large amount of condensate was deliveoethé laboratory in multiple
sample bottles. Separate aliquots were removed &ach bottle, and a composite
sample was developed for analysis. As such, tkarnereased uncertainty associated
with the representativeness of the composite sample

In multiple instances, data was not recorded atggpate intervals during the test. This can
be attributed to the difficulties in communicatidhat are encountered at what was a
challenging sampling location, as well as to samgpliechnician error. The gaps in data
recording have varying impacts on data quality;highest impact occurred during Run C-3,

whereAP readings were not recorded for the first 20 na@swif the test run.

An isokinetic sampling rate af110% was proposed in tfiest Planas a modification to the
100 £20% suggested in the ICR. During two run2(&nd C-3), this rate was not achieved.
Table 8-1 provides a summary of the isokinetic darggesults for this project on a run-by-
run basis. All isokinetic sampling runs in excegshe proposed<110%"” threshold are also
highlighted.

—77—



Table 8-1. Summary of Isokinetic Sampling Results

Group RUN Pollutant % Iso.kinetic
Tested Sampling Rate

1 SvOoC 92.3

A 2 SvOoC 81.2
3 SvOoC 105
4 SvOoC 71.6
1 HCI/CL/HF 97.9
2 HCI/CL/HF 199

c 3 HCI/CL/HF 236
1 HCN 98.1
2 HCN 149
3 HCN 166
1 PM/PM s Not Performed
2 PM/PM s 91.7
3 PM/PM s Not Performed
4 PM/PM s 97.3
5 PM/PM s 56.5
1 Metals Not Performed
2 Metals 86.0

D 3 Metals Not Performeg
4 Metals 88.5
5 Metals 54.0
1 Hg Not Performed|
2 Hg 81.9
3 Hg Not Performed|
4 Hg 80.4
5 Hg 63.9

6. During a number of test runs, temperatures of #igimg components of the sampling trains
deviated from what was specified in thest Plan These deviations can be categorized as
follows: probe temperature; filter temperaturendenser/XAD temperature; and impinger
exit temperature. Probe and filter temperaturesevadten observed outside thest Plan
specification of 275-32%. This is considered to have a low impact on datlity, as in no
case was sample flow impeded to the impinger travhen condenser/XAD temperatures

exceeded the specification of°68 it was for only brief periods during the samgliruns,
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and is also considered to have a limited impactata quality. Impinger exit temperature
deviations have little to no impact on data qualifihese readings are due to the low flow of
cooled sample gas across the thermocouple, couptedhe extremely high ambient (>120

°F) temperatures.

. Oxygen and carbon dioxide were measured via EPAMEBA in all runs to determine the
molecular weight of the stack gas. In many instanoeither pre-test calibration nor post-
test drift checks of the instruments met methodi$ipgations. It was necessary to dilute the
exhaust gas significantly to remove the moistur@ @nprepare a matrix that would behave
appropriately in the monitoring instrumentation.s A result of the extreme dilution, the
oxygen and carbon dioxide levels observed at thguments were at the extreme low end of
the calibration span of the instruments. This lteduin measurements outside the
specifications in the methods. Because of the higisture content in the actual emissions
stream (>98%), the concentration of oxygen andararhoxide have a negligible impact on
the determination of molecular weight; consequentlg measurements are sufficient for the
determination of molecular weight and have no immacthe usability of these emissions
data. In terms of absolute quantification of gasoentrations, the Method 3A data have a

high degree of uncertainty.

. Sulfur dioxide and oxides of nitrogen were measubgd EPA Methods 6C and 7E,
respectively. As described above for oxygen anbaradioxide, due to the high moisture
content of the sample stream, it was necessarjuie dhe exhaust gas to create a matrix that
would behave appropriately in the monitoring instantation. As a result of the necessary
high dilution ratio, the observed sulfur dioxidedaoxides of nitrogen concentrations were at
the extreme low end of the calibration span of itteruments. Data from these methods

have a high degree of uncertainty.

In a number of instances, the calculated dilutatrorfor the CEMS sampling system varied

greatly when assessed before and after the sampbheigt. As instrument drift and dilution
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system drift are both components of overall systhift, it is impossible to separate the
dilution system drift from the actual analyzer tfdr any given sampling run. Substantial
efforts were taken to ensure the stability of thlatidn system during sampling, including
the operation of a heated filter and probe, andbtbe back of any accumulated moisture or
particulate matter on the dilution orifice. Théution ratio is critical in the calculation of the
exhaust gas components measured via the dilutimplsay systems. To provide the most
conservative, ‘worst-case’ numbetBe higher of the two dilution ratios is applied toall

of the emissions calculationswith the exception of Method 320 data, which uaedifferent
dilution ratio calculation methodology. This daagasessment methodology impacts the
determination of instrument drift as defined in ER&thods 3A, 6C, 7E, and 25A. Because
the two systems (analyzer and dilution system)caowtt be assessed separately, the method
specifications for analyzer drift were not met iramg cases; however, the calculation
methodology applied above effectively incorporadey system drift that would otherwise

impart an inappropriate bias in the emissions tesul

10.The majority of wet chemistry samples were analyaetside of the hold time specified in
the Test Plan. The Test Plan specified an aggeessrnaround window that the analytical
laboratories were unable to meet. The laboratetgyd were associated with the increased
load in the laboratory due to the large amountedihery ICR work, and the complexity of
the matrices of these samples. However, the impathe analysis of the samples outside of
the hold times specified in the test plan is minbr.many cases, the EPA stated hold times
were met; in others, the corresponding EPA Methodsdnot specify a hold time for

analysis.

11.In a number of field blank samples, analytes werendl at detectable levels. Specifically,

analytes of interest were found in the Ontario HydPA Method 26A, and EPA Method 29
field blank trains as follows:

» Mercury was found in the field blank sample for &1 Hydro at a level consistent

with the exhaust gas samples. Results for mercanybe considered to be biased
high, or possibly considered as false positives.
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» Multiple analytes were found at detectable levelthe field blank sample of the EPA
Method 29 train (lead, antimony, arsenic, berylljgadmium, cobalt, manganese and
nickel). The results for each of these analytesbeaconsidered to be biased high.

* Fluoride was found in the field blank sample of tBRA Method 26A train. The
results for hydrogen fluoride may be considereddxiahigh.

12.The levels of semivolatile organic target analytethe field samples of the SW-846 Method
0010 sampling train required a high sample dilutive within the calibration range of the
analytical instrument. As a result of the diluBprsurrogate spikes added before the
extraction were diluted to below the detection timi all field samples. The samples for
analysis by high-resolution had another aliquotsofrogate spiking material added post-
extraction, and these surrogates showed acceptigeery. All laboratory samples (blanks
and spikes) showed an acceptable recovery of abgate spikes. This has an overall minor
impact on the quality of the Method 0010 samples.

13.For the EPA Method 29 samples, the matrix spikafimatpike duplicate recoveries for
beryllium, chromium, cobalt and manganese on thpinger sample were outside the
specification of 75-125% recovery as follows:

Beryllium: recovery between 65 and 70%

Chromium: recovery between 135 and 140%

Cobalt: recovery between 135 and 140%
* Manganese: recovery between 135 and 140%

These results indicate increased imprecision ferrésults for these analytes in the impinger
catch fraction. The impinger catch fraction isyoohe of three fractions that make up the
total for the sampling train, and in general is that largest result. While there is increased
imprecision associated with these results, it ipeeted that the overall sum for each

sampling train is acceptable as an estimate ofsoms.
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14.There were minor paperwork mix-ups for the Meth8dsarbent samples as follows:

No chain-of-custody paperwork was provided for tiwg samples. These were
readily identified by the laboratory and analyzed aeported correctly; and

A spiked and unspiked sorbent tube were reversezhvdibeled in the field. These
were also readily identified, both by the laborgttube identification number and by
the results.

15.During the analysis of the EPA Method 18 sorbebesy recovery issues were identified for

four analytes as follows:

Acrylonitrile was recovered at 50.5%. Acrylonirilvas measured during this test
program with the sorbent method described in tbisuchent and using bag samples.
No acrylonitrile was detected with either methodgio As the data using sorbents
show poor surrogate recovery, the acrylonitrilailtssusing the bag samples are used
to estimate acrylonitrile emissions during thig &ffort.

2-nitropropane was recovered at 46.9%. Results2faitropropane show values
above the detection limit, but below the quanuatiimit. The very low spike
recovery suggests that these results may be gnabt® and biased low. These
results are noted as having increased uncertamttyassible low bias.

Styrene was recovered at 135%. Results for 2+styshow consistent values above
the detection limit, but below the quantitation iimThe spike recovery outside the
acceptance criteria suggests that these resultsbmapuestionable and may have a
high bias. These results are noted as havingaserkuncertainty and possible high
bias.

On one run, MTBE was not recovered at all (0%)isTé considered to be an outlier,
and the MTBE recovery from the other two runs (%@ 98.3%) are averaged and
used as the recovery efficiency for the field resul

16.Samples collected by OTM-29 for the determinatiérihydrogen cyanide in the emissions

included acidic impingers containing lead acetat@ alkaline impingers containing sodium

hydroxide. The lead acetate samples were recdéiyede laboratory at a pH of 4. Although

this is not discussed in the method, the lead testamples are set up in the train to protect

the caustic impingers from sulfide in the gas streaThe method indicates that there are

potential issues with both sulfide as an analyticérferent and sulfide reactivity with

cyanide to form thiocyanate. These samples weté &ethe acidic pH (4) to collect
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hydrogen sulfide, but also allow hydrogen cyanm@ass through. Despite the pH of these
samples being outside the pH specification, thereiindication of an adverse impact on the
results. The field spike recovery was excellentligating acceptable overall method
performance. No data were flagged based on sapmeleervation issues. Further, the
method has no specification for analysis of thel laeetate samples or the use of the results.
As cyanide was detected in one of the samplesrebt from the lead acetate sample is
added to the results from the sodium hydroxide $asmp provide a conservative estimate of
emissions.

17.The background matrix of the samples sent to th&®FRiistrument varied during the course
of each vent emission event. Specifically, thehaeé concentration as seen by the FTIR
was highest at the beginning of the vent event, @pegred down fairly quickly. The
background matrix during the beginning of the ruaswnore complex, and therefore, the
ability of the instrument to detect trace aldehydas compromised. None of the three target
analytes was identified and quantified in any a¢ #ampling runs. Detection limits were
developed, following method guidance for the thedgehyde target analytes, during the
period after the large methane peak. Based onuithgment of the spectroscopist, the
detection limit during the methane peak is estighatebe a full order of magnitude higher.
The average concentration of the three (3) aldehydas developed presuming that the
detection limit during the first few minutes of &v@n run is higher, and therefore the average

for the run is elevated.

Appendix 5 of this test report includes a spreadslable of URS'’s field notes, which
summarize all of the issues and deviations thatimed during the test program. In all, 145

deviations were logged, many of them in duplicate.
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9.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMEN T DATA

The quality assurance (QA) objectives for this tpsbgram were designed to provide a
gualitative assessment of the measurement system d@ae two aspects of data quality that are
of primary concern are precision and accuracy. ufacy reflects the degree to which the
measured value represents the actual or "true'evalua given parameter and includes elements
of both bias and precision. Accuracy is expresseterms of percent error, or difference
between a measured value and the theoretical vahpeessed as a percentage of the theoretical.
For assays, the objective is based on the meanuneebgalue. For surrogate and matrix spike
(MS), recoveries, the objective is based on simgéasurement results. Table 9-1 presents a

summary of the QA objectives.

Precision is a measure of the variability assodiatéh the measurement system. Precision is
expressed according to the type of measurementsufmgate and replicate assays, precision is
expressed as percent relative standard deviati®@D)Ror the set of spike recoveries or assay
results. For objectives measured by MS duplic@#SD) or duplicate analyses, precision is
expressed as the relative percent difference (RbdDyeen MS/MSD recoveries or duplicate
analyses. If the QA objectives for accuracy aretigion are not met, careful interpretation of
the analytical data was made to evaluate the adsdcimpact on the reporting of data as part of
the ICR program. Results that are outside thefectbes may indicate matrix interferences that
are sometimes present in stack emission samples. sugh, results that are outside these
specifications do not necessarily invalidate theadhaut rather indicate the need to evaluate the
data carefully and explain potential biases andifoitations in the use of the data. The
evaluation for data validity was based in part ugon evaluation of the laboratory’s adherence
to the QC and corrective action specifications!| @A/QC data was thoroughly reviewed and

interpreted for report

Other QA objectives were representativeness, cambgdy and completeness.
Representativeness is a function of sampling giyatdRepresentative DCU 3 vent gas samples
were collected by following approved RMs or goodjieeering practices. Comparability is the
degree to which data from a given study can be emetpto data from other similar studies.

Adhering to the RMs specified in “Component 4" betICR and described in this test report
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enhances data comparability between the DCUs seléat the ICR test programs as part of the
ICR, and between the DCUs and other process umtieruinvestigation by U.S. EPA.
Analytical results have also been presented in@pate units according to industry standards,
or as required by the ERT software. The completenebjective of 100% reflects the
requirement to provide three (3) valid determinadidor target compound concentrations and

mass emission rates during the ICR test program.

QA/QC activities associated with the collectiontloé DCU 3 vent gas samples included (where

applicable):

* Use of pre-printed sampling data sheets;

» Use of calibrated sampling equipment;

» Use of calibration standards of appropriate andidwmnted quality;

» Collection of data at appropriate operating cond

» Collection of acceptable sample volumes;

» Performance of sampling system leak checks; and

» Collection of data per “Component 4” of the ICRpgram-specific guidance from

U.S. EPA (either via email discussions or EPA’s FA€bsite), applicable EPA test
methods, and the previously submitieskt Plan

QA/QC activities associated with the analyses ef ICU 3 vent gas samples will include (if
applicable):

» Use of pre-printed recovery data sheets;

» Calibration of the analytical instrumentation;
» Use of documented calibration standards;

* Replicate analyses;

* Incorporation of appropriate holding-time critersand
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* Analyses of samples per “Component 4” of the ICiRgpam-specific guidance from
U.S. EPA (either via email discussions or EPA’s FA€@bsite), applicable EPA test
methods, and the previously submitleskt Plan

Field blanks for the stack gas samples were prdpayerecovering assembled trains that have
been treated as the “actual’ trains except thatack gas was passed through the blank trains.

In addition, EPA Method 202 has specific requiretador the performance of the field blank:
1) it must be performed after the first or secaest tun of a series, and 2) 100 mL of HPLEOH
must be added to the first impinger prior to theagien purge. Sample results may be corrected
to PM,5-=CON masses found in the field blank under certainditions. ASTM D6784-02 also
allows sample result correction to field blank tesuSW-846 Method 0010 requires that a field
blank be performed while the filter and probe asated. Media trip blanks consist of sampling
media that are stored and shipped from the facditg handled as ordinary samples, but are
never assembled in trains. Media trip blanks ctdlé were not analyzed unless needed to
identify sources of contamination found in thedielr trip blank samples. Reagent blanks were
collected during the ICR test program and were yareal to identify any potential sources of
contamination found in the field blank samples.AB®ethods 5, 29, and ASTM D6784-02 also
allow the correction of sample results to targahpound masses found in reagent blanks and

media trip blanks, under certain conditions.

MS/MSD samples were prepared for samples collestddthe EPA Methods 26A, 29 and SW-
846 Method 0010 sampling trains by spiking samplésswith known concentrations of target
analytes. The MS/MSD compounds and acceptanceriariire specified in the methods. The
MS results provided a measure of the effectivemésbe method, in terms of analyte recovery
(accuracy), in the actual sample matrices. The M&dlts provided a measure of variability,
much like field or analytical duplicate samplest htia predictable concentration. A laboratory
control sample (LCS) was also included with eachlital batch and was used to indicate
matrix interferences. The LCS consisted of a ¢leantrol matrix similar to the sample matrix
that was spiked with the same analytes and ataime €oncentrations as the MS. When the MS

results indicated potential matrix interferencls, tCS was used to verify the MS procedure.
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Surrogate spiked samples were used to monitor mdgiedormance for SW-846 Method 0010.
The surrogate spike compounds routinely used wih&6 Methods 8260B were used for all
applicable samples from this test.
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Table 9-1. Summary of Quality Assurance Objectives

Sample T Field Trip MS/ | Surrogate | Field/Lab
Group Method Target Compound Precision Accuracy Blank | Blank | MSD Spike Spike
AL/ C2 18 Me\;f(ljagi/'itgane <5% RPD for triplicate calibration injections; 70-130% recovery ) ) ) ) 1
(bag) H,S, COS, and GS <5% RPD between pre- and post-test calibratjon for field spike
222 )
18 <5% RPD for triplicate calibration injections; 70-130% recovery ) ) )
Al (sorbent) VOC HAP <5% RPD between pre- and post-test calibratjon for field spike L Al
<5% RPD for duplicate calibration injections
Al 308 Methanol <10 % RPD between initial and daily calibratipn ) ) 1 ) ) )
<5% RPD between CTS spectra within
pre- and post-test CTS spectra; 12 of calibration gas value; ) ) ) )
Al 320 Aldehydes <5% RPD between 70-130% recovery for 1
duplicate QA and validation spikes QA and validation spikes
s I 23-133% recovery of
0, .
A2 0010 SVOC HAP <20 Ag@l;)fgrsgtflglr ﬁggaﬂon’ method-specified surrogates; 1 1 1 All -
70-130% recovery for MS
A3 25A THC Span and zero drift within 3% of span Callbrat_lon error within - - - - -
5% of calibration gas value
<5% RPD for duplicate analyses
C1 26A HCI, C}, and HF for each sample; 75-125% recovery for MS 1 1 1 - -
<25% RPD for MSD
<5% RPD for duplicate analyses 1900
c1 | otM-29 HCN for each sample; 80-120% o T ffc.’rldMS' " 1 1 1 - 1
<20% RPD for MSD 80-120% recovery for field spike
Cc2 15A TRS <1% RPD for duplicate analyses for esmzhple 70-130% recovery for field spike - - All
80-120% recovery for LCS;
0, ! - -
D1 29 Metals 20% RPD for MSD 751259 for MS 1 1 1
D1 5 PM Replicate weights +0.5 mg Replicate weigt$ mg 1 1 - - -
D1 202 PM sCON Replicate weights +0.5 mg Replicate weightbifig 1 1 - - -
<10% RPD for duplicate analyses
D2 ASTM Hg®, H, and HG* for each sample; 90-110% recovery for MS 1 1 1 - -
D6784 ' ' <10% RPD for triplicate analyses
of every 10th sample
e System calibration error within
0, - - - - -
D4 7E NG Span and zero drift within 3% of span 29% of span from calibration gas value
L System calibration error within
0, - - - - -
D4 6C SQ Span and zero drift within 3% of span 29 of span from calibration gas value
All 3A 0, and CQ Span and zero drift within 3% of span System calibration error within - - - - -

2% of span from calibration gas value
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10.0 SAMPLE CUSTODY

Sample handling/custody procedures, including lagelpreserving, storing, and transporting

samples, was conducted in a way to ensure thermytegf the samples and to provide an

unambiguous link between the results of the analgsel the physical conditions they represent.
The following sections describe general sample l@gpaoncerns, the sample labeling scheme,

sample tracking procedures, and any sample prdsemnand holding time requirements.

10.1 Sample Handling
Samples were protected from evaporation, contamimatand degradation. Following
collection, samples were handled in clean, veetilatork areas and were removed to dark, cool

storage, as necessary and as soon as possible.

Filters used for total PM measurements were prepvesl at the appropriate analytical laboratory
prior to the commencement of field activities. Edidter was given a unique identification

number, which was labeled on the filter containeceothe filter was ready for use. Records
maintained at the analytical laboratory associdtesl unique filter ID with the tare weight

established for each filter. During field actiesi the filter ID was transferred from the filter
container to a sampling data sheet when the files to be used. In addition to the filter ID, the
site locations, sample date, sampling equipmemnttifiigation numbers, and operator initials

were recorded on the sampling data sheet.

All filters used for applicable target compound sw@wa&ments were placed in glass Petri dishes,
sealed with Teflon tape, and placed in individugdl@® plastic bags. Sample fractions were
grouped with other fractions of the same hazarsiscéand with similar temperature specifications
for shipment. Where needed, ice contained in dopldstic bags was added and the boxes or

coolers were taped shut.
At the conclusion of sampling, a pre-printed sanigle! with a project specific sample ID (also

recorded on the sampling data sheet) was affixdledsample containers. The project sample

label displayed the project specific ID, the anabjtlaboratory filter ID, the filter tare weight,
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the sample date and time, the operator initiald, tast condition and run number, as applicable.

Sample containers and sample labels were labelegleted using waterproof ink.

The samples were packaged and labeled for shipomsng approved shipping containers in
compliance with current U.S. Department of Transggan (DOT) dangerous goods regulations.
All sample containers were wiped clean and sealétd Weflon tape before packaging for

shipment. Absorbent paper, vermiculite, or equinal®material was used to absorb shock and

spills.

A sample transfer form was included in each shiggontainer, identifying each sample and the
analytical requirements. “Strict” chain-of-custoolypcedures were not enforced, (i.e., signatures
were not required to release sample custody wlth$ staff, access to the field laboratory was
not strictly controlled, custody seals were notduse individual samples, the mobile laboratory
was not always locked while unattended, etc.),caigh all pertinent information was recorded

and the samples were tracked via an unbroken dadatien trail.

Chain-of-custody records, and any other shippird) sample documentation accompanied each
applicable shipment. These documents were enclosadwaterproof plastic bag inside each

sample shipping container.

Upon receipt of a sample shipment, the laboratempme custodian inspected the shipping
container for warning labels before opening. Thmpgle custodian opened the container and
checked the contents for evidence of breakageaiate. The contents of the container were
inspected for chain-of-custody documents and atiifermation or instructions. The condition
of the samples, including the presence of ice wasdon the chain-of-custody document, and
the laboratory shipment receipt form. The sampigadian verified that all information on the
sample bottle labels was correct and consistent wite chain-of-custody forms, and
acknowledged receipt on the custody form. Thereb&icustody form and the bill of lading

were retained in the project file.
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Any discrepancy between the samples and the cHainstody information, any broken or

leaking sample bottles, or any other nonconformamas reported immediately to the URS
Project Manager and corrective action options wdigcussed and implemented, where
necessary. Notations of the problem and resoluttere made on the chain-of-custody or an
addendum to the chain-of-custody form, initialead a@ated by the sample custodian. The URS

Project Manager and BP-Husky Site Contact were iképtmed of all issues and responses.

10.2 Traceability

Traceability refers to the link between the resufsanalyses and the physical reality they
represent. This link includes not only sample edgtbut also documentation of preparation of
supplies that become an integral part of the sar(glg, filters), documentation of the exact
location, and specific considerations associateth wample acquisition, documentation of
sample preservation, etc. This type of data wesrded in field logbooks and through the use of

prepared sample labels and standardized fielditrgdkrms.

Accurate documentation of field sampling data, dangollection and handling records were
maintained throughout the program by all particisanvolved in the data and sample collection,
transport, and analysis. The Project Manager aadsl were responsible for ensuring the
completion of all data sheets, sample log bookiestrand transfer forms. Field personnel
involved in the sample collection and recovery stsesi in this effort as their individual

responsibility dictated.

All sampling data, including sampling times, looas, identification codes, and other pertinent
and specific sample information were recorded cmfprmatted data sheets and/or in bound
notebooks. For individual samples, all pertinaribimation was logged in the master sample

logbook.

A master logbook was kept for tracking and idemifyall samples taken during the test effort.
Each sample was given a unique log number thattifezh the project, run number, and a
sequential identification number based upon therood entry. A copy of this log is included in

Appendix 5 of this test report.
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Sample labels were affixed to the outer containeexl to transport the field samples. The label
was marked to include the date and time(s) of ctitla, the sampler's initials, tare and gross
weights (as appropriate), and the sample log numbeansfer forms were completed by field
personnel involved in the sample handling prioshg@ment or transfer for off-site analysis.

10.3 Holding Times

A summary of sample preservation and holding timggesented in Table 10-1. Holding times
in all cases are based upon the requirements dCiReaest program reporting schedule and are
more conservative than the holding times specifidtie applicable analytical methods. Storage
conditions were checked on site and upon receipthef samples in the laboratories. Any

deficiencies were recorded on the chain-of-custoaty laboratory shipment receipt forms.

Table 10-1. Sample Preservation and Holding Times

Parameter Method Preservation Holding Time
Glass containers;
Resin traps wrapped with
SVOC HAPs 0010 aluminum foil and sealed with | EXact and Analyzg
within 14 days
glass cap or plug or Teflon
(stored at <2C)
, : Analyze
HCI, Cl, and HF 26A Plastic or glass containers within 14 days
HCN 29 Plastic or glass cgntamers _Analyze
(stored at <4°C) within 14 days
. . Analyze
PM and PMsCON 5/202 Plastic or glass containers within 14 days
PM: Plastic or glass containers Analyze
Metals 29 Metals: Glass containers within 14 days
. Analyze
Hg ASTM D6784 Glass containers within 14 days
. . Analyze
TRS 15A Plastic or glass containers within 14 days
Analyze
VOC HAPs 18 Sorbent trap within 14 days
Methane, Ethane; Analyze
VOC HAPs; 18 Bag samples within 4?3/ hours
H.S, COS, and GS
Analyze
Methanol 308 Sorbent trap within 14 days
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10.4 Sample Shipping Logistics

Enthalpy Analytical, Inc. in Durham, North Carolisarved as the laboratory for the analysis of
speciated VOC HAPs, HCIl/gHF, HCN, PM, and PMsCON samples. TestAmerica
Laboratories, Inc., in West Sacramento, Califore@aved as the laboratory for analysis of

speciated SVOC HAPs, multiple metals, and specidggdamples.

EPA Method 18 bag and sorbent samples and EPA M&08 sorbent samples were packed by
URS in the field and shipped via Federal Expredsrthalpy Analytical, Inc. All other samples
were delivered by truck- and hand-delivered by URSTestAmerica’s office in Knoxville,
Tennessee. TestAmerica (Knoxville) in turn shippleelse samples to their West Sacramento

laboratory.
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11.0 CALIBRATION PROCEDURES AND FREQUENCY
Information presented in this section pertainshi ¢alibration of sampling systems. Included
are descriptions of each procedure or referencappbcable standard operating procedures, the

frequency of calibrations, and the calibration dtads to be used.

Prior to field sampling, the equipment was caliedausing referenced procedures, and the
results were documented and retained. If a refexkoalibration technique for a particular piece
of apparatus was not available, then state-of-théeahniques were used. A discussion of the

procedures used to calibrate this equipment isepted below.

11.1 Type-S Pitot Tube Calibration

U.S. EPA has specified guidelines concerning thesttaction and geometry of an acceptable
Type-S pitot tube. If the specified design and starction guidelines are met, a pitot tube
coefficient of 0.84 can be used. Information redato the design, construction and inspection of
the Type-S pitot tube is presented in detail inil2ation Procedure 2 inQuality Assurance
Handbook for Air Pollution Measurement Systems: luMe Ill, Stationary Source-Specific
Methods” U.S. EPA Document 600/R-94/038c. Only Type-®ptubes meeting the required
EPA specifications were used during this projeBrior to the field sampling, the pitot tubes

were inspected and documented as meeting EPA gpéans.

11.2 Sampling Nozzle Calibration

Calculation of the isokinetic sampling rate regsitieat the cross-sectional area of the sampling
nozzle be accurately and precisely known, to trexest thousandth of an inch. All nozzles used
for isokinetic sampling were thoroughly cleanedually inspected, and calibrated according to
the procedure outlined in Calibration ProcedureirbliQuality Assurance Handbook for Air
Pollution Measurement Systems: Volume lll, StatigrSource-Specific MethoddJ.S. EPA
Document 600/R-94/038c. According to this proceduhree measurements of the inside
diameter of the nozzle were made on different esestions. Using a Vernier caliper,
measurements were made to the nearest 0.001 Mohzles were considered acceptable if the
difference between any two measurements was less@l®04 inches. The nozzle calibrations

were recorded on the field sampling data sheets.
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11.3 Temperature Measuring Device Calibration

During source sampling, accurate temperature meammts are required. Thermocouple
temperature sensors were calibrated at a singlg pgainst a NIST-traceable mercury-in-glass
thermometer, and the linearity was confirmed usirigaceable precision voltage generator.

11.4 Dry Gas Meter and Orifice Calibration
Dry gas meters (DGMs) were used in the vent gapkagntrains to monitor the sampling rate
and to measure the sample volume. Critical osfiwere used as calibration tools.

11.4.1 Dry Gas Meter

All dry gas meters were calibrated (documentedention factor at standard conditions) before
the departure of the equipment to the field. Dag gneters were calibrated against traceable
critical orifices. A standard 5-point (five diffemt orifices, or flow rates) calibration is
performed on each URS dry gas meter every six nsonBor the 5-point calibration, duplicate
calibrations are performed at each of the five fiates. If necessary, additional maintenance
and calibrations are conducted until the calibratiesults (Y) vary by no more than 2%. The
average Y is then calculated and recorded on the DGM cdldmadata sheet. A standard 3-
point calibration was performed as a pre-test aost-fest calibration check. The 3-point
calibrations must agree within 5% of the 5-poinibration. Post-test calibration checks were
performed on each DGM used in the field as soopaoasible after the equipment was returned
to URS. Duplicate calibrations at each flow ratrevalso performed during the standard 3-point

pre- and post-test calibrations.

A positive pressure leak-check of the system wafpred prior to calibration. To perform the
leak-check, the system was placed under approxiyéte inches of water pressure and a
gauge-oil manometer was used to determine if tieegure decrease could be detected over a
one-minute period. If leaks were detected, theyewadiminated before the actual calibrations

were performed.
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Before the calibration of a dry gas meter, the puvap allowed to run for five minutes after the

sampling console was assembled and leak-checkette e pump and dry gas meter were
warmed up, the critical orifice was attached, amdvas pulled through the dry gas meter at the
specified flow rate. After ten minutes, the valvas closed and the volume of gas read by the

meter was compared to the volume of gas that paksaagh the critical orifice.

11.4.2 Orifice
The critical orifice was calibrated by comparisonain independently calibrated dry gas meter.
An orifice calibration factor was calculated forchaof the 18 flow settings during a full

calibration. The arithmetic average of the valoletained during the calibration was used.

Copies of the pre- and post-test calibration datalie equipment used during this project are

include in Appendix 8 of this test report.
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12.0 PROJECT DATES AND DEADLINES

The BP-Husky ICR test program was performed ovéd-alay period from July 14-27, 2011.
Per the Refinery ICR, all facilities subject to &R test program requirements must “complete
and submit test results” by August 31, 2011. Haavedue to various factors, most notably sub-
contracted laboratory sample analyses backlogs, EPA has allowed BP Husky (and other
refineries) to submit their test results (in both BRT and RTS electronic hardcopy format)
when they become available and are finalized. Adpe7 of this test report includes a letter
from the analytical laboratory (Enthalpy Analytic#that addresses the delay in issuing the final

test results due to their sample analysis backlogs.
In lieu of not being able to meet U.S. EPA’s AugB%t 2011 deadline, BP Husky submitted a

preliminary “isokinetic sampling results summarg”’y.S. EPA on July 27, 2011 and an interim

“test results received and reviewed to date” datas August 26, 2011.
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APPENDIX 1 — ICR ERT AND RTS DATA PRINTOUTS



ERT Data



Due to formatting issues, all ERT-related datais being provided to U.S. EPA
in an electronic format only



Supporting Excel Spreadsheet Data



BP HUSKY DCU 3 - PM/PM2.5 RESULTS (METHOD 5/202)

|

Cond D Run 2 Cond D Run 4 Cond D Run 5 Average
Volume Collected (dscf) 2.491 5.053 1.528
Stack Gas Flow Rate (dscfim) 37 55 31
Duration (min) 111 138 129
Cycles per Year 531 531 531
Mass Found (mg) Value Flag Value Flag Value Flag
([Filterable PM 17.0 52.9 476.7
[[Condensable PM (Organic) 88.6 72.7 159.2
[|Condensable PM (Inorganic) 180.3 2383 209.4
PM - Total 286 364 845
Stack Gas Concentration (gr/dscf) Value DL Value DL Value DL Value
Filterable PM 0105 [ADL] 0162 [ADL 481 ADL| 1.69
”Condensable PM (Organic) 0.549 ADL 0.222 ADL 1.61 ADL 0.793
{lcondensable PM (Inorganic) 112 |abpL| 0728 |ADL 2.11 ADL] 132
[[PM - Total 177 |apL| 111 |abL| 853  |ADL||l 381
[[Mass Emission Rate (1b/hr) Value | DL | Valwe | DL | Valwe | DL Value
[[Filterable PM 00332 |ADL| 00757 |ADL| 128 [ADL|l 0465
[[condensable PM (Organic) 0173 |ADL| 0104 |[ADL| 0429 [ADL|| 0235
"Condensable PM (Inorganic) 0.352 ADL 0.341 ADL 0.564 ADL 0.419
(M - Total 0.559 | ADL| 0521 |ADL 228 ADL|| 112
"Mass Emission Rate (Ib/cycle) Value DL Value DL Value DL Value
[[Filterable PM 00615 |ADL| 0174 [ADL| 276 | ADL|[ 0.999
[[Condensable PM (Organic) 0320 |ADL| 0239 [ADL| 0923 [|ADL| 0494
"Condensable PM (Inorganic) 0.652 ADL 0.784 ADL 1.21 ADLJ[ 0.883
PM - Total 103 | ADL 1.20 ADL 4.90 ADL|| 2.38
Mass Emission Rate (tons per year) Value DL Value DL Value DL Value
Filterable PM 00163 |ADL] 00462 [ADL] 0733 JaDL]] 0265
[lcondensable PM (Organic) 00851 |ADL| 00635 [ADL| 0245 |ADL| o0.131
”Condensable PM (Inorganic) 0.173 ADL 0.208 ADL 0.322 ADL 0.234
(IPM - Total 0274 |abL| 0318 |abL] 130  [ADL|f o0.631
m;"ss"’“ Rate (b/hr) (annualized Value | DL | valwe | DL| vawe | DL Vvalue
([Filterable PM 000373 [ADL] 00105 [JADL] 0167 [aDL] 0.0606
{lcondensable PM (Organic) 00194 |ADL| 00145 |[ADL| 00559 |[ADL|| 0.0299
[[Condensable PM (Inorganic) 00395 | ADL| 00475 [ADL| 00736 |ADL|[ 0.0535
[lPM - Total 00627 |ADL] 00726 [ADL| 0297 {aDL| o0.144




BP HUSKY DCU 3 - TRS DATA (METHOD 15A)

Cond C Run 2 Cond C Run 3 Cond C Run 4 [Average
Stack Gas Flow Rate (dscfm) 18.9 29.9 13.0
Moisture (%) 99.63 98.98 99.74

Duration (min) 134.00 56.00 46.00

Cycles per Year 531.00 531.00 531.00
Stack Gas Wet Concentration (ppmvw) ?:,‘;_:Z;t“ar » Value Flag Value Flag Value Flag
Total Reduced Sulfur (TRS) ( SO2) 64 213.9427 444.280 296.9
Stack Gas Dry Concentration (ppmvd) Value DL Value DL Value DL
Total Reduced Sulfur (TRS) ( SO2) 57,200 ADL 43,800 ADL 112,000 ADL
Stack Gas Concentration (pg/dscm) Value DL Value DL Value DL Value
[Total Reduced Sulfur (TRS) ( SO2) 152,000,000 ADL 116,000,000 ADL | 299,000,000 ADL 189,000,000
Mass Emission Rate (lb/hr) Value DL Value DL Value DL Value
Total Reduced Sulfur (TRS) ( SO2) 10.8 ADL 13.0 ADL 14.6 ADL 12.8
Mass Emission Rate (Ib/cycle) Value DL Value DL Value DL i Value
[Total Reduced Sulfur (TRS) ( SO2) 24.0 ADL 12.2 ADL 11.2 ADL 15.8
[Mass Emission Rate (tons/year) Value DL Value DL Value DL Value
ITotal Reduced Sulfur (TRS) ( SO2) 6.38 ADL 3.23 ADL 2.96 ADL 4.19
Mass Emission Rate (Ib/hr)(annualized average) Value DL Value DL Value DL Value
Total Reduced Sulfur (TRS) ( SO2) 1.46 ADL 0.737 ADL 0.676 ADL 0.957




BP HUSKY DCU 3 - H2S/COS/CS2 RESULTS (METHOD 18 FPD)

Cond C Run 2 Cond C Run 3 Cond C Run 4 |Average
Stack Gas Flow Rate (dscfm) 18.9 29.9 13.0
Moisture (%) 99.63 98.98 99,74
Duration (min) 134.00 56.00 46.00
Cycles per Year 531.00 531.00 531.00
Stack Gas Wet Concentration (ppmvw) :;:;;i]i:lar Value Flag Value Flag Value Flag
I[Fiydrogen Sulfide (H,S) 34.1 173.3344 512.357 178.6
liCarbonyl Sulfide (COS) 60.1 <223 0.6 <19
Carbon Disulfide (CS,) 76.1 <244 <22.5 <23.9
Stack Gas Dry Concentration (ppmvd) Value DL Value DL Value DL
Hydrogen Sulfide (H2S) 46,400 ADL 50,500 ADL 67,500 ADL
{lcarbony! Sulfide (COS) <6,000 BDL <2,000 BDL <8,300 BDL
[Carbon Disulfide (CS2) <6,500 BDL <2,200 BDL <9,000 BDL
|[stack Gas Concentration (pg/dscm) Value DL Value DL Value DL Value
[Hydrogen Sulfide (H25) 65,700,000 | ADL| 71,600,000 | ADL| 95,800,000 | ADL 77,700,000
[[Carbony! Suifide (COS) <15,000,000 | BDL | <5,100,000 | BDL | <21,000,000 | BDL <14,000,000
{lcarbon Disulfide (CS2) <21,000,000 | BDL | <7,000,000 | BDL | <29,000,000 | BDL <19,000,000
([vass Emission Rate (b/hr) Value DL Value DL Value DL Value
|[Hydrogen Suifide (H2S) 4.65 ADL 8.01 ADL 4.66 ADL 577
lcarbony! Suifide (COS) <1.08 BDL <0.568 BDL <1.01 BDL <0.88
[lcarbon Disulfide (cS2) <1.46 BDL <0.785 BDL <1.39 BOL <1.2
|[Mass Emission Rate (Ib/cycle) Value DL Value DL Value DL Value
[Hydrogen Sulfide (H2S) 10.4 ADL 7.48 ADL 3,58 ADL 7.14
(lcarbony! Sutfide (COS) <2.35 BDL <0.530 BDL <0.773 BDL <12
(lcarbon Disutfide (CS2) - <326 BDL <0.733 BDL <1.07 BDL <1.7
"Mass Emission Rate (tons/year) Value DL Value DL Value DL Yalue
[[Hydrogen Sulfide (H25) 2.76 ADL 1.98 ADL 0.949 ADL 1.90
(lcarbony! sulfide (COS) <0,625 BDL <0.141 BDL <0.205 BDL <0.32
{lcarbon Disuifide (CS2) <0.866 BOL <0.195 BDL <0.284 BDL <0.45
Mass Emission Rate (Ib/hr)(annualized average) Value DL Value DL Value pL Value
|[Hydrogen Sulfide (H125) 0.629 ADL 0.453 ADL 0217 ADL 0.433
[lcarbonyt sulfide (COS) <0.143 BDL <0,0321 BDL <0.0468 BDL <0074
{lcarbon Disulfide (CS2) <0.198 BDL <0.0444 BDL <0.0647 BDL <0.10




BP HUSKY DCU 3 - METHANE/ETHANE RESULTS (METHOD 18 FID)

Cond A Run 2 Cond A Run 3 Cond A Run 4 Average
Stack Gas Flow Rate (dscfm) 61.6 129.6 29.6
Moisture (%) 99.20 97.72 99.57
Duration (min) 130.00 96.00 60.00
Cyecles per Year 531.00 531.00 531.00
lStack Gas Dry Concentration (ppmv){corrected
for dilution)
Methane 16 4521.0 31700.3 3386.7
|[Ethane 30.1 387.3 2822.2 444.5
"Stack Gas Dry Concentration (ppmvd) Value DL Value DL Value DL
([Methane 564,000 APL | 1,390,000 | ADL| 780,000 ADL
Ethane 48,300 ADL 124,000 ADL 102,000 ADL
Stack Gas Concentration (pg/dscm) Value DL Value DL Value DL Value
Methane 375,000,000 | ADL [ 925,000,000 | ADL| 519,000,000 | ADL 606,000,000
llEthane 60,400,000 | ADL | 155,000,000 | ADL | 128,000,000 | ADL 115,000,000
"&ass Emission Rate (Ib/hr) Value DL Value DL Value DL Value
([Methane 86.5 ADL 449 ADL 575 ADL 198
{[Ethane 13.9 ADL 752 ADL 142 ADL 34.4
"Mass Emission Rate (Ib/cycle) Value DL Value DL Value DL Value
(pethane 187 ADL 718 ADL 575 ADL 321
|[Ethane 302 ADL 120 ADL 1422 ADL 549
"Mass Emission Rate (tons/year) Value DL Value DL Value DL Value
([Methane 49.7 ADL 191 ADL 153 ADL 85.2
(Ethane 8.02 ADL 319 ADL 3.77 ADL 14.6
Mass Emission Rate (Ib/hr)(annualized average) Value DL Value DL Value DL Value
(ethane 114 ADL 435 ADL 3.48 ADL 19.5
[[Ethane 1.83 ADL 7.29 ADL 0.860 ADL 3.33




BP HUSKY DCU 3 - VOC RESULTS (METHOD 18 BAG)

Cond A Run 2 Cond A Run 3 Cond A Run 4
Date 7/21/2011 7/24/2011 7/25/2011
Time 20:57-22:31 19:55-21:25 14:40-15:43 Average
Volume Collected (dsL 0.000 0.000 0.000
Stack Gas Flow Rate (dsefm 62 130 30
Moisture] 99.20 97.72 99.57
Dilution Ratio 21.3 21.3 16.8
Duration 130.0 96.0 60.0
Cycles per yearn 531 531 531
Stack Gas Concentration (ppmv, Mole‘cular Value DL Value DL Value DL
Weight
JAcetone 58.1 <0.409 <0.409 <0.409 <0.41
Acetonitrile 41.1 <1.12 <112 <l1.12 <1.1
Acrolein 56.1 <0.344 <0.344 <0.344 <0.34
Acrylonitrile 53.1 <0.319 <0.319 <0.319 <0.32
Benzene 78.1 <0.268 1.72 J <0.268 <0.75
1,3-Butadiene 54.1 <0.253 <0.253 <0.253 <0.25
Carbon Disulfide 76.1 <0.0454 <0.0454 <0.0454 <0.045
1,2-Dibromoethane 187.9 <0.257 <0.257 <0.257 <0.26
[Hexane 86.2 <0.231 <0.231 0252 J <0.24
[Methylene Chloride 84.9 <0.959 <0.959 4,17 <2.0
[Pentane 72.2 <0.257 0.313 J 0.269 J <0.28
[Tetrachloroethene 165.8 <0.291 <0.291 <0.291 <0.29
Trichloroethene 131.4 <0.379 <0.379 <0.379 <0.38
Toluene 92.1 <0.334 6.13 J 0.91 J <2.5
Cond A Run 2 Cond ARun 3 Cond A Run 4
Date 7/21/2011 7/24/2011 7/25/2011
Time 20:57-22:31 19:55-21:25 14:40-15:43
Volume Collected (dsL, 0.000 0.000 0.000
Stack Gas Flow Rate (dscfm 62 130 30
Moisture 99.20 97.72 99.57
Dilution Ratio| 213 213 16.8
Duration| 130 96 60
Cyecles per yean 531 531 531
Stack Gas Concenfration (ug/dscm)(in the duct Value DL Value DL Value DL Value
Acetone <2.6E06 BDL <9.2E05 BDL <3.8E06 BDL <2.5506
Acetonitrile <5.1E06 BDL <1.8E06 BDL <7.4E06 BDL <4.8E06
Acrolein <2.1E06 BDL <7.5E05 BDL <3.1E06 BDL <2.0E06
Acrylonitrile <1.9E06 BDL <6.6E05 BDL <2.7E06 BDL <1.8E06
Benzene <2.3E06 BDL 5.23E06 ADL <3.4E06 BDL <3.6E06
1,3-Butadiene <1.5E06 BDL <5.3E05 BDL <2.2E06 BDL <1.4E06
Carbon Disulfide <3.8E05 BDL <1.3E05 BDL <5.6E05 BDL <3.6E05
1,2-Dibromoethane <5.3E06 BDL <1.9E06 BDL <7.8E06 BDL <5.0E06
Hexane <2.2E06 BDL <7.7E0S BDL 3.50E06 ADL <2.2E06
{[Methylene Chioride <9.0E06 BDL <3.2E06 BDL 5.71E07 ADL <2.3E07
{[Pentane <2.0E06 BDL 8.79E05 ADL 3.13E06 ADL <2,0E06




[Tetrachloroethene <5.3E06 BDL <1.9E06 BDL <7.8E06 BDL <5.0E06
Trichloroethene <5.5E06 BDL <1.9E06 BDL <8.0E06 BDL <5.2E06
(Toluene <3.4E06 BDL 2.20E07 ADL 1.35E07 ADL <1.3E07
Cond A Run 2 Cond A Run 3 Cond A Run 4
Date 7/21/2011 7/24/2011 7/25/2011
Time 20:57-22:31 19:55-21:25 14:40-15:43
_ Volume Collected (dsL. 0.000 0.000 0.000
Stack Gas Flow Rate (dscfm 62 130 30
213 213 16.8
Duration 130 96 60
Cycles per yean] 531 531 531
[Mass Emission Rate (Ib/hr) Value DL Value DL Value DL Value
Acetone <6.1E-01 BDL <4.5E-01 BDL <4.2E-01 BDL <4.9E-01
Acetonitrile <1.2E00 BDL <8.7E-01 BDL <8.2E-01 BDL <9.6E-01
lAcrolein <4.9E-01 BDL <3.6E-01 BDL <3.4E-01 BDL <4.0E-01
Acrylonitrile <4.3E-01 BDL <3.2E-01 BDL <3.0E-01 BDL <3.5E-01
Benzene <5.3E-01 BDL 2.54E00 ADL . <3.7E-01 BDL <1.1E00
1,3-Butadiene <3.5E-01 BDL <2.6E-01 BDL <24E-01 BDL <2.8E-01
Carbon Disulfide <8.8E-02 BDL <6.5E-02 BDL <6.2E-02 BDL <7.2E-02
1,2-Dibromoethane <1.2E00 BDL <9.1E-01 BDL <8.6E-01 BDL <1.0E00
[Hexane <5.1E-01 BDL <3.8E-01 BDL 3.88E-01 ADL <42E-01
"Methylene Chloride <2.1E00 BDL <1.5E00 BDL 6.33E00 ADL <3.3E00
Pentane <4.7E-01 BDL 4.27E-01 ADL 3.47E-01 ADL <4 2E-01
[Tetrachloroethene <1.2E00 BDL <9.1E-01 BDL <8.6E-01 BDL <1.0E00
Trichloroethene , <1.3E00 BDL <94E-01 BDL <8.9E-01 BDL <1.0E00
Toluene <7.8E-01 BDL 1.07E01 ADL 1.50E00 ADL <4.3E00
ADL - Above Detection Level
BDL - Below Detection Level
DLL - Detection Level Limited
Cond A Run 2 Cond ARun 3 Cond A Run 4
Date| 7/21/2011 7/24/2011 7/25/2011
Time 20:57-22:31 19:55-21:25 14:40-15:43
Volume Collected (dsL 0 0 0
Stack Gas Flow Rate (dscfm 61.6 129.6 29.6
213 - 213 16.8
Duration 130 96 60
Cycles per year] 531 531 531
IMass Emission Ibs/cycle Value DL Value DL Value DL Value
Acetone <1.3E00 BDL <72E-01 BDL <4.2E-01 BDL <8.2E-01
Acetonitrile <2.5E00 BDL <1.4E00 BDL <8.2E-01 BDL <1.6E00
Acrolein <1.1E00 BDL <5.8E-01 BDL <34E-01 BDL <6.6E-01
Acrylonitrile <9.4E-01 BDL <5.1E-01 BDL <3.0E-01 BDL <5.8E-01
[Benzene <1.2E00 BDL 4.06E00 ADL <3.7E-01 BDL <1.9E00




1,3-Butadiene <7.6E-01 BDL <4.1E-01 BDL <2.4E-01 BDL <4.7E-01
Carbon Disulfide <1.9E-01 BDL <1.0E-01 BDL <6.2E-02 BDL <1.2E-01
1,2-Dibromoethane <2.7E00 BDL <1.5E00 BDL <8.6E-01 BDL <1.7E00
Hexane <1.1E00 BDL <6.0E-01 BDL 3.88E-01 ADL <7.0E-01
;Methylene Chloride <4,5E00 BDL <2.5E00 BDL 6.33E00 ADL <4 4E00
Pentane <1.0E00 BDL 6.83E-01 ADL 347E-01 ADL <6.8E-01
Tetrachloroethene <2.7E00 BDL <1.5E00 BDL <8.6E-01 BDL <1.7EQ0
[Trichloroethene <2.7E00 BDL <1.5E00 BDL <8.9E-01 BDL <1.7E00
Toluene <1.7E00 BDL 1.71E01 ADL 1.50E00 ADL <6.8E00
Cond A Run 2 Cond ARun 3 Cond A Run 4
Date| 7/21/2011 7/24/2011 7/25/2011
Time 20:57-22:31 19:55-21:25 14:40-15:43
Volume Collected (dsL 0 0 0
Stack Gas Flow Rate (dscfm 61.6 129.6 29.6
21.3 21.3 16.8
Duration| 130 96 60
Cycles per year 531 531 531
[Mass Emission tons per year Value DL Value DL Value DL Value
Acetone <3.5E-01 BDL <1.9E-01 BDL <1.1E-01 BDL <2.2E-01
Acetonitrile <6.7E-01 BDL <3.7E-01 BDL <2.2E-01 BDL <4,2E-01
Acrolein <2.8E-01 BDL <1.5E-01 BDL <9.2E-02 BDL <1.8E-01
Acrylonitrile <2.5E-01 BDL <1.4E-01 BDL <8.0E-02 BDL <1.5E-01
Benzene <3.1E-01 BDL 1.08E00 ADL <9.9E-02 BDL <4.9E-01
1,3-Butadiene <2.0E-01 BDL <1.1E-01 BDL <6.5E-02 BDL <1.3E-01
Carbon Disulfide <§.1E-02 BDL <2.8E-02 BDL <1.6E-02 BDL <3.2E-02
1,2-Dibromoethane <7.1E-01 BDL <3.9E-01 BDL <2.3E-01 BDL <4.4E-01
Hexane <2.9E-01 BDL <1.6E-01 BDL 1.03E-01 ADL <1.8E-01
[[Methylene Chioride <1.2E00 BDL <6.5E-01 BDL 1.68E00 ADL <1.2E00
entane <2.7E-01 BDL 1.81E-01 ADL 9.22E-02 ADL <1.8E-01
(Tetrachloroethene <7.1E-01 BDL <3.9E-01 BDL <2.3E-01 BDL <4.4E-01
Trichloroethene <7.3E-01 BDL <4.0E-01 BDL <2.4E-01 BDL <4.6E-01
Toluene <4,5E-01 BDL 4.53E00 ADL 3.98E-01 ADL <1.8E00
Cond ARun 2 Cond A Run 3 Cond A Run 4
Date 7/21/2011 7/24/2011 7/25/2011
Time 20:57-22:31 19:55-21:25 14:40-15:43
Volume Collected (dsL 0 0 0
Stack Gas Flow Rate (dscfm 61.6 129.6 29.6
213 213 16.8




Duration 130 96 60
Cycles per year; 531 531 531
Mass Emission annualized average lbs/hr Value DL Value DL Value DL Value

Acetone <8.0E-02 BDL <4 4E-02 BDL <2.6E-02 BDL <5.0E-02
lAcetonitrile <1.5E-01 BDL <8.4E-02 BDL <5.0E-02 BDL <9.6E-02
Acrolein <6.5E-02 BDL <3.5E-02 BDL <2.1E-02 BDL <4.0E-02
IAcrylonitrile <5.7E-02 BDL <3.1E-02 BDL <1.8E-02 BDL <3.5E-02
Benzene <7.0E-02 BDL 2.46E-01 ADL <2.3E-02 BDL <1.1E-01
1,3-Butadiene <4.6E-02 BDL <2.5E-02 BDL <1.5E-02 BDL <2.9E-02
Carbon Disulfide <1.2E-02 BDL <6.3E-03 BDL <3.7E-03 BDL <7.2E-03
1,2-Dibromoethane <1.6E-01 BDL <8.8E-02 BDL <5.2E-02 BDL <1.0E-01
Hexane <6.7E-02 BDL <3.6E-02 BDL 2.35E-02 ADL <4 2E-02
f[Methylene Chloride <2.7E-01 BDL <1.5E-01 BDL 3.84E-01 ADL <2.7E-01
[Pentane <6.2E-02 BDL 4.14E-02 ADL 2.10E-02 ADL <4 2E-02
Tetrachloroethene <1.6E-01 BDL <8.8E-02 BDL <5.2E-02 BDL <1.0E-01
Trichloroethene <1.7E-01 BDL <9.1E-02 BDL <5.4E-02 BDL <1.0E-01
Toluene <1.0E-01 BDL 1.03E00 ADL 9.08E-02 ADL <4.1E-01




BP HUSKY DCU 3 - VOC RESULTS (METHOD 18 SORBENT)

Cond ARun 2 Cond A Run 3 Cond A Run 4
Volume Collected (dsL) 30.666 37.914 34915 Average
Stack Gas Flow Rate (dscfm) 62 130 30
Moisture 99.20 [ 97.72 99.57
Dilution Ratig 213 { 213 16.8
Duration (minutes) 130.0 96.0 60.0
Cycles per Year 531 531 531
Mass Found (ng) Value I DL Value DL Value DL
JAcetonitrile <33.5 DLL <17.1 BDL <17.1 BDL
Acrylonitrile <133 BDL <13.3 BDL <13.3 BDL
Chlorobenzene <14.0 DLL <8.10 DLL 8.34 ADL
Cumene <7.67 DLL <4.30 BDL <5.36 DLL
[[Ethytbenzene <303 DLL <114 DLL <13.9 DLL
[[Methy Isobutyl Ketone <4.18 DLL <4.33 DLL <4.12 BDL
[[Methy! t-Buty! Ether <4.06 BDL <491 DLL <4.06 BDL
itrobenzene <21.1 DLL <8.09 DLL <16.4 DLL
2-Nitropropane <18.6 DLL <15.5 DLL <15.3 DLL
Styrene . <8.33 DLL <4.60 DLL <6.59 DLL
12,2,4-Trimethylpentane <4.68 DLL <3.34 BDL <3.34 BDL
o-Xylene <71.5 DLL <17.0 DLL <31.2 . DLL
_|lp-Xylene <140 DLL <69.5 DLL <5§5.9 DLL
Stack Gas Concentration (ug/dscm) 9at the meter) Value DL Value DL Value DL Value
A cetonitrile <1,100 DLL <450 BDL <490 BDL <680
[Acrylonitrile <440 BDL <350 BDL <380 BDL <390
Chlorobenzene <460 DLL <210 DLL 239 ADL <300
[lcumene <250 DLL <110 BDL <150 DLL <170
[[Ethyibenzene <990 DLL <300 DLL | <400 DLL| <560
([Methyt 1sobutyt Ketone <140 DLL <110 DLL <120 BDL <120
[IMethy! -Buty! Ether <130 BDL <130 DLL <120 BDL <130
[Nitrobenzene <690 DLL <210 DLL <470 DLL <460
2-Nitropropane <600 DLL <410 DLL <440 DLL <480
Styrene <270 DLL <120 DLL <190 DLL <190
17,2,4-Trimethylpentane <150 DLL <88 BDL | - <96 BDL <110
o-Xylene <2,300 DLL <450 DLL <890 DLL <1,200
l[__p-Xylene <4,600 DLL <1,800 DLL <1,600 DLL <2,700
Cond ARun2 Cond A Run 3 Cond A Run 4
Volume Collected (dsL) 30.666 37.914 34915 Average
Stack Gas Flow Rate (dscfm) 61.601 129.629 29.606
Moisture 99.198 97.721 99.566
Dilution Ratio| 21.295 21.324 16.835
Duration (minutes) 130.000 96.000 60.000
Stack Gas Concentration (ug/dsem) (in the duct) Value DL Value DL | Value DL Value
Acetonitrile <2.9E06 DLL <4,2E05 BDL <1.9E06 BDL <1.7E06
Acrylonitrile <1.2E06 BDL <3,3E05 BDL <1.5E06 BDL <9.9E05
Chlorobenzene : <1.2E06 DLL <2.0E05 DLL 9.26E05 ADL <7.8E05




"Cumene <6.6E05 DLL <1.1E05 BDL <6.0E05 DLL || <4.6E05
”Ethylbenzene <2.6E06 DLL <2.8E03 DLL <1.5E06 DLL || <1.5E06
”Methyl Isobutyl Ketone <3.6E05 DLL <1.1E05 DLL <4.6E05 BDL <3.1E05
”Methyl t-Butyl Ether <3.5E05 BDL <1.2E05 DLL <4.5E05 BDL || <3.1E05
[Nitrobenzene <1.8E06 DLL <2.0E05 DLL <1.8E06 DLL <1.3E06
2-Nitropropane <1.6E06 DLL <3.8E05 DLL <1.7E06 DLL <1.2E06
Styrene <7.2E05 DLL <1.1E05 DLL <7.3E05 DLL <5.2E05
2,2,4-Trimethylpentane <4,1E05 DLL <8.2E04 BDL <3.7E05 BDL <2.9E05
o-Xylene <6.2E06 DLL <4.2E05 DLL <3.5E06 DLL <3 4E06
p-Xylenc <1.2E07 DLL <1,7E06 DLL <6.2E06 DLL <6.7E06
ADL - Above Detection Level
BDL - Below Detection Level
DLL - Detection Level Limited
Cond A Run 2 Cond A Run 3 Cond A Run 4
Volume Collected (dsL) 30.666 37.914 34915 Average
Stack Gas Flow Rate (dscfm) 61.6 129.6 29.6
Moisture: 99.2 97.7 99.6
Dilution Ratio 213 21.3 16.8
Duration (minutes) 130 96 60
Cycles per Year 531 531 531
Mass Emission Rate (Ib/hr) Value DL Value DL Value DL Value
Acetonitrile <6.7B-01 DLL <2.0E-01 BDL [ <21E-01 BDL ||  <3.6E-01
Acrylonitrile <2.7E-01 BDL <1.6E-01 BDL | <1.6E-01 BDL || <2.0E-01
Chlorobenzene <2.8E-01 DLL <9,7E-02 DLL 1.03B-01 ADL || <1.6E-01
{lcumene <15B:01 | DLL | <s28-02 | BDL| <66E02 | DLL| <9.0E-02
"Ethylbenzene <6.1B-01 DLL <1.4E-01 DLL | <1.7E-01 DLL || <3.0E-01
[[Methyl Isobutyl Ketone <83F-02 | DLL | <5282 | DLL| <s1E-02 | BDL| <62E02
{[Methy! t-Buty! Ether <81E02 | BDL | <9802 | DLL| <soE02 | BOL| <6.3E-02
Nitrobenzene <4,2E-01 DLL <9,7E-02 DLL | <2.0E-01 DLL || <2.4E-01
b -Nitropropane <3.7E-01 DLL <1.9E-01 DLL | <1.9E-01 DLL || <25E-01
Styrene <1.7E-01 DLL <5.5E-02 DLL | <8.1E-02 DLL || <1.0E-01
D,2,4-Trimethylpentane <9.4E-02 DLL <4.0E-02 BDL | <4.1B-02 BDL || <5.8E-02
o-Xylene <1.4E00 DLL <2.0E-01 DLL | <3.8E-01 DLL || <6.7E-01
|lp-Xytene <2.8E00 DLL <8.3E-01 DLL | <6.9E-01 DLL <1.4E00
ADL - Above Detection Level
BDL - Below Detection Level
DLL - Detection Level Limited
Cond A Run 2 Cond A Run 3 Cond A Run 4
Volume Collected (dsL) 30.666 37.914 34915 Average
Stack Gas Flow Rate (dscfm) 61.60 129.63 29,61
Moistrure 99.2 97.7 99.6
Dilution Ratio 213 21.3 16.8
Duration (minutes) 130 96 60
Cycles per Year 531 531 531
Mass Emission Rate (Ib/cycle) Value DL Value DL Value DL Value
|Acetonitrile <1.4E00 DLL <3.3E-01 BDL | <2.1E-01 BDL || <6.6E-01
Acrylonitrile <5.8E-01 BDL <2,6E-01 BDL | <1.6E-01 BDL || <3.3E-01
Chlorobenzene <6.1E-01 DLL <1.6E-01 DLL 1.03E-01 ADL <2.9E-01




Cumene <3.3E-01 DLL <8.2E-02 BDL <6.6E-02 DLL <1.6E-01
Ethylbenzene <1.3E00 DLL <2.2E-01 DLL <1.7E-01 DLL <5.7E-01
Methy! Isobutyl Ketone <1.8E-01 DLL <8.3E-02 DLL <5.1E-02 BDL <1.0E-01
IMethyl t-Butyl Ether <1.8E-01 BDL <9.4E-02 DLL <5.0E-02 BDL <1.1E-01
INitrobenzene <9.1E-01 DLL <1.6E-01 DLL <2.0E-01 DLL <4,2E-01
2-Nitropropané <8.0E-01 DLL <3.0E-01 DLL <1.9E-01 DLL <4,3E-01
Styrene <3.6E-01 DLL <8.8E-02 DLL <8.1E-02 DLL <1.8E-01
2,2,4-Trimethylpentane <2.0E-01 DLL <6.4E-02 BDL <4,1E-02 BDL <1.0E-01
o-Xylene <3.1E00 DLL <3.3E-01 DLL <3.8E-01 DLL <1.3E00
[p-Xylene <6.0E00 DLL <1.3E00 DLL <6.9E-01 DLL <2.7E00
Cond A Run 2 Cond A Run 3 Cond A Run 4
Volume Collected (dsL) 30.666 37.914 34.915 Average
Stack Gas Flow Rate (dscfm) 61.6 129.6 29.6
Moisture 99.2 97.7 99.6
Dilution Ratio 21.3 21.3 16.8
Duration (minutes) 130 96 60
Cycles per Year 531 531 531
Mass Emission Rate (tons/year) Value DL Value DL Value DL Value
|Acetonitrile <3.8E-01 DLL <8.7E-02 BDL <5.6E-02 BDL <1.8E-01
Acrylonitrile <1.5E-01 BDL <6.8E-02 BDL <4.4E-02 BDL <8.8E-02
Chlorobenzene <1.6E-01 DLL <4,1E-02 DLL 2.73E-02 ADL <7.7E-02
llcumene <88E02 | DLL | <22B02 | BDL| <1802 | DLL|l <4.3E-02
|[Ethybenzene 35801 | DLL | <58E-02 | DLL | <4SE02 | DLL|| <1.5E-01
"Methyl Isobuty! Ketone <4.8E-02 DLL <2.2E-02 DLL <1.3E-02 BDL <2.8E-02
"Methyl t-Buty! Ether <4,7E-02 BDL <2.5E-02 DLL <1.3E-02 BDL <2.8E-02
INitrobenzene <2.4E-01 DLL <4.1E-02 DLL <5.4E-02 DLL <1.1E-01
-Nitropropane <2.1E-01 DLL <7.9E-02 DLL <5.0E-02 DLL <1.1E-01
Styrene <9.6E-02 DLL <2.3E-02 DLL <2.2E-02 DLL <4,7E-02
12,2,4-Trimethylpentane <§5.4E-02 DLL <1.7E-02 BDL <1.1E-02 BDL <2.7E-02
o-Xylene <8.2E-01 DLL <8.6E-02 | DLL <1.0E-01 DLL <3.4E-01
[p-Xylene <1.6E00 DLL <3,5E-01 DLL <1.8E-01 DLL <7.1E-01
Cond A Run 2 Cond A Run 3 Cond A Run 4
Volume Collected (dsL) 30.666 37.914 34915 Average
Stack Gas Flow Rate (dscf) 61.601 129.629 29.606
Moisture 99.2 97.7 99.6
Dilution Ratio, 213 213 16.8
Duration (minutes) 130.000 96.000 60.000
Cycles per Year 531.000 531.000 531.000
Mass Emission Rate (annualized Ibs/hr) Value DL . VYalue DL Yalue DL Value
[Acetonitrile <8.8E-02 DLL <2.0E-02 BDL <1.3E-02 BDL <4.0E-02
|Acrylonitrile <3.5E-02 BDL <1.6E-02 BDL <1.0E-02 BDL <2.0E-02
Chlorobenzene <3.7E-02 DLL <9.4E-03 DLL 6.22E-03 ADL <1.7E-02
[lcumene <0602 | DLL | <so0803 | BDL| <0803 | DLL|[ <0.7E03




[lEthytoenzene <79E-02 | b | <13e02 | b | <ioe02 [ pii| <s4eo02
[[Methy! 1sobuty! Ketone <LIEG2 | DLL | <50E-03 | DLL | <3.1E-03 | BDL| <6.4E-03
[IMethyl t-Buty! Ether <11E<02 | BDL | <57E-03 | DLL | <3.0E-03 | BDL| <6.5E-03
Nitrobenzene <5602 | DLL | <94B03 | DL | <12E02 | DL <2sE-02

b-Nitropropane <49B02 | DLL | <1802 | DLL| <LIE02 | DLL| <26E-02

Styrene <22B02 | DLL | <53E03 | DLL| <49E03 | pLL|| <L1E-02

P,2,4-Trimethylpentane <12E-02 | DLL | <39E03 | BDL| <25E-03 | BDL| <62E-03

o-Xylene <1.9E0F | DLL | <20E02 | DLL| <23E02 | DLL| <7702

<7801 | DLL | <81E02 | DLL| <42E02 | DLIL|| <i.6E01

LE-Xylene




BP HUSKY DCU 3 - THC RESULTS (METHOD 25A)

Run A2 Run A3 Run A4
Stack Gas Flow Rate (dscfm) 61.6 129.6 29.6
Moisture (%) 99.20 97.72 99.57
Duration (Minutes) 130.00 96.00 60.00
Cycles per year 531.00 531.00 531.00
Uncorrected Concentration (ppmvw)
THC (as propane)l 44.1 2000 12800 2170
Methane 16 4520 31700 3390
Ethane 30.1 387 2820 444
Methane (as propane) 44.1 1870 11900 1230
Ethane (as propane) 44.1 291 1940 297
NMNEHC (as propane) 44,1 -154 -1050 645
Moisture-Corrected Concentration (ppmvd) l
THC (as propane) 249000 562000 500000
NMNEHC (as propane) -19200 -46100 149000
Concentration (ug/dscm) ”
THC (as propane) 4.57E+08 1.03E+09 9.16E+08
NMNEHC (as propane) -3.52E+07 -8.45E+07 2.772E+08
[Concentration (Ibs/hr) ”
THC (as propane) 106 500 102
NMNEHC (as propane) -8.13 -41.0 30.2
Concentration (lbs/cycle) ”
THC (as propane) 229 800 102
NMNEHC (as propane) -17.6 -65.6 30.2
Concentration (tons/year) ”
THC (as propane) 60.7 212 27
NMNEHC (as propane) -4.67 -17.4 8.02
Concentration (Ibs/hr) (annualized average) “
THC (as propane) 13.9 48.5 6.16
NMNEHC (as propane) -1.07 -3.98 1.83

Average

437000
27700

8.01E+08
5.09E+07

236
-6.32

37
~17.7

100
-4.69

22.8
-1.07




BP HUSKY DCU 3 - HCI/CI2/HF RESULTS (METHOD 26A)

Cond CRun 1 Cond C Run 2 Cond CRun 3
Volume (dscf) 1.225 1.903 0.799 Average
Stack Gas Flow Rate (dscfm) 154 30.1 13.7
Duration (min) 127.0 57.0 45.0
Cycles per Year 531.0 531.0 531.0
Mass Found (nug) Value Flag Value Flag Value Flag
[[Hydrogen Chloride <1,640 <1,112 259,550
Chlorine <296 <86.0 <69.6
Hydrogen Fluoride <1,680 <1,139 <1,526
Stack Gas Concentration (mg/dscm) Value DL Value DL Value DL Value
Hydrogen Chloride <47 BDL <21 BDL 11,500 ADL <3,800°
Chlorine <8.5 BDL <1.6 BDL <3.1 BDL <44
Hydrogen Fluoride <48 BDL <21 BDL <67 BDL <46
Mass Emission Rate (Ib/hr) Value DL Value DL Value DL Value
llHydrogen Chloride <2.7E-3 | BDL| <23E3 | BDL| 5.90E-1 | ADL <2.0E-1
Chlorine <49E4 | BDL| <1.8E4 | BDL| <l.6E-4 | BDL <2.8E-4
Hydrogen Fluoride <2.8E-3 | BDL| <24E-3 | BDL| <3.5E-3 | BDL <2.9E-3
Mass Emission Rate (Ib/cycle) Value DL Value DL Value DL Value
Hydrogen Chloride <5.8E-3 | BDL| <22E-3 | BDL| 443E-1 | ADL <1.5E-1
Chlorine <l.0E-3 | BDL| <l.7E4 | BDL| <1.2E4 | BDL <4 4E-4
Hydrogen Fluoride <59E-3 | BDL| <23E-3 | BDL| <2.6E-3 | BDL <3.6E-3
Mass Emission Rate (tons/yr) Value DL Value DL Value DL Value
Hydrogen Chloride <l.5E-3 | BDL| <59E4 | BDL| 1.18E-1 ADL <4.0E-2
Chlorine <2.8E-4 | BDL| <45E-5 | BDL| <32E-5 | BDL <1.2E-4
Hydrogen Fluoride <1.6E-3 | BDL{ <6.0E-4 | BDL| <69E4 | BDL <9.5E-4
E?]ZiifeTiSSion Rate (Ib/hr, annualized Value DL Value DL Value DL Value
[Hydrogen Chloride <3.5E-4 BDL | <I1.3E-4 BDL | 2.68E-2 ADL <9.1E-3
[lchiorine <63E-5_| BDL| <1.0E-5 | BDL| <72E-6 | BDL <2.7E-5
|[Ftydrogen Fluoride <36E-4 | BOL| <14E4 | BDL| <l6E4 | BDL||  <22E4




BP HUSKY DCU 3 - METALS RESULTS (METHOD 29)

PNR/FILT (ug) Flag NI (ng) Flag  Ace Rns (ug) Flag  Totals (ug)
Condition D Run 2
Antimony 0.18 B,J 0.064 B <0.0054 <0.249
Arsenic <0.075 0.41 J <0.075 <0.560
Beryllium 0.064 B <0.058 G <0.012 <0.134
Cadmium 0.14 B 0.11 B 0.011 B 0.261
Chromium 2.7 3.8 <0.14 <6.64
Cobalt 0.28 J 0.21 0.023 B 0.513
Lead 0.68 1.3 J 0.069 B,J 2.05
Manganese 7.9 83 0.41 16.6
Nickel 5.7 4.8 J 0.098 B,J 10.6
Selenium <0.26 G 1.9 <0.26 <2.42
Condition D Run 4
Antimony 0.21 B,J 0.086 B <(0.0054 <0.301
Arsenic <0.075 1.5 J 0.17 B,J <1.75
Beryllium <0.012 <0.012 <0.012 <0.0360
Cadmium 0.11 B 0.19 <0.011 <0.311
Chromium 4.6 1.9 <0.14 <6.64
Cobalt 0.72 J 0.23 <0.0086 <0.959
Lead 1.5 1.1 J 0.038 B,J 2.64
Manganese 8.9 10.1 0.2 19.2
INickel 105 3.8 J 0.071 B,J 109
Selenium <0.26 G 29.9 <(0.26 <30.4
Condition D Run 5
Antimony 0.47 J 0.22 B <0.0054 <0.695
Arsenic <0.075 0.94 J <0.075 <1.09
Beryllium <0.012 <0.012 <0.012 <0.0360
Cadmium 0.049 B 0.1 B <0.011 <0.160
Chromium 5.6 1.6 0.88 8.08
Cobalt 0.98 J 0.14 B 0.094 B 1.21
Lead 1 61.7 J 0.71 J 63.4
Manganese 13.4 6.8 3.8 24.0
[Nickel 6.9 5.4 J 3.4 J 15.7
Selenium <0.26 G 4 <0.26 <4.52
Cond D Run 2 Cond D Run 4 Cond D Run 5
Volume Collected (dscf) 1.570 4.547 1.651 Average
Stack Gas Flow Rate (dscfm) 32 53 35
Duration (min) 102 140 131
Cycles Per Year 531 531 531
ass Found (pg) Value DL Value DL Value DL
Antimony <0.249 ADL <0.301 ADL <0.695 ADL
[Arsenic <0.560 DLL <1.75 DLL <1.09 DLL
IBeryllium <0.134 DLL <0,0360 BDL <0.0360 BDL
[lcadmium 0.261 ADL <0.311 ADL <0.160 ADL
Chromium <6.64 ADL <6.64 ADL 8.08 ADL
Cobalt 0.513 ADL <0.959 ADL 121 ADL
Lead 2.05 ADL 2.64 ADL 63.4 ADL
[Manganese 16.6 ADL 192 ADL 24.0 ADL
fNickel 10.6 ADL 109 ADL 15.7 ADL
([Selenium <2.42 DLL <304 DLL <4.52 DLL




Stack Gas Concentration (mg/dscm) Value DL Value DL Value DL Value
[Antimony <0.0056 ADL <0.0023 ADL <0.015 ADL <0.0076
Arsenic <0.013 DLL <0.014 DLL <0.023 DLL <0.016
[Beryllium <0.0030 DLL <0.00028 BDL <0.00077 BDL <0.0014
{lcadmium 0.00587 ADL <0.0024 ADL <0.0034 ADL <0.0039
[lchromium <0.15 ADL <0.052 ADL 0.173 ADL <0.12
flcobatt 0.0115 ADL <0.0074 ADL 0.0260 ADL <0.015
(ILcad 0.0461 ADL 0.0205 ADL 136 ADL 0.474
([Manganese 0374 ADL 0.149 ADL 0.513 ADL 0.345
ickel 0.238 ADL 0.845 ADL 0.336 ADL 0.473
Selenium <0.054 DLL <0.24 DLL <0.097 DLL <0.13
Xass Emission Rate (1b/hr) Value DL Value DL Value DL Value
Antimony <6.7E-7 ADL <4.6E-7 ADL <1.9E-6 ADL <I.0E-6
Arsenic <1.5E-6 DLL <2.7E-6 DLL <3.0E-6 DLL <2.4E-6
[Beryllium <3.6E-7 DLL <5.5E-8 BDL <1.0E-7 BDL <1.7E-7
[lcadmium 6.96E-7 ADL <4.8E-7 ADL <4.5E-7 ADL <5.4E-7
llchromium <1.3E-5 ADL <1.0E-5 ADL 2.26E-5 ADL <1.7E-5
[lcobalt 1.37E-6 ADL <1.5E-6 ADL 3.39E-6 ADL <2.1E-6
([Lcad 5.47E-6 ADL 4.06E-6 ADL 1.77E-4 ADL 6.23E-5
[[Manganese 4.43E-5 ADL 2.95E-5 ADL 6.71E-5 ADL 4.70E-5
ickel 2.83E-5 ADL 1.67E-4 ADL 4.39E-5 ADL 7.99E-5
Selenium <6.5E-6 DLL <4.7E-5 DLL <1.3E-5 DLL <Q2E5
Mass Emission Rate (Ib/cycle) Value DL Value DL Value DL Value
Antimony <1.IE-6 ADL <L.1E-6 ADL <4.2E-6 ADL <2.2E-6
Arsenic <2.5E-6 DLL <6.3E-6 DLL <6.7E-6 DLL <5.2E-6
Beryllium <6.1E-7 DLL <1.3B-7 BDL <22E-7 BDL <3.2E.7
(lcadmium 1.18E-6 ADL <11E-6 ADL <9.8E-7 ADL <1.1E-6
([chromium <3.0E-5 ADL <24E-5 ADL 4.93E-5 ADL <3.4E-5
{lcobalt 233E-6 ADL <3.4E-6 ADL 741E-6 ADL <4.4E-6
[[Lead 9.29E-6 ADL 9.47E-6 ADL 3.87E-4 ADL 1.35E-4
" |[Manganese 7.53E-5 ADL 6.39E-5 ADL 1.47E-4 ADL 9.69E-5
Nickel 4.81E-5 ADL 3.91E-4 ADL 9.59E-5 ADL 1.78E-4
Selenium <LIE-S DLL <L.1E-4 DLL <2.8E-5 DLL <4.9E-5
[Mass Emission Rate (tons per year) Value DL Value DL Value DL Value
Antimony <3.0E-7 ADL <2.9E-7 ADL <1.1E-6 ADL <5.7E-7
Arsenic <6.7E-7 DLL <L.7E-6 DLL <1.8E-6 DLL <14E-6
Beryllium <1.6E-7 DLL <34E-3 BDL <5.8E-8 BDL <8.5E-8
flcadmium 3.14E-7 ADL <3.0E-7 ADL <2.6E-7 ADL <2.9E-7
{lchromium <8.0E-6 ADL <6.3E-6 ADL 1.31E-5 ADL <9.1E-6
flcobalt 6.18E-7 ADL <9.1E-7 ADL 1.97E-6 ADL <1.2E-6
flLead 2.47E-6 ADL 2.51E-6 ADL 1.03E-4 ADL 3.59E-5
[Manganese 2.00E-5 ADL 1.83E-5 ADL 3,89E-5 ADL 2.57E-5
[Nickel 1.28E-5 ADL 1.04E-4 ADL 2.55E-5 ADL 4.73E-5
Selenium . <2.9E-6 DLL <2.9E-5 DLL <73E-6 DLL <L3E-5
me';"ss"’“ Rate (Ib/hr) (annualized Value DL Value DL Value DL Value
[Antimony <6.9E-3 ADL <6.6E-8 ADL <2.6E-7 ADL <3E-7
Arsenic <1.5E-7 DLL <3.8E-7 DLL <4.0E-7 DLL <3.1E.7
Beryllium <3.7E-8 DLL <7.8E-9 BDL <13E-8 BDL <1.9E-8
flcadmium 7.18E-3 ADL <6.3E-8 ADL <5.9E-8 ADL <6.6E-8
([chromium <1.8E-6 ADL <1.4E-6 ADL 2.99E-6 ADL <2.1E-6
([cobalt 141E7 ADL <2.1E7 ADL 4.49E-7 ADL <2.7E-7
(lLead 5.63E-7 _ADL 5.74E-7 ADL 2.35E-5 ADL 8.20E-6
[Manganese 4,57E-6 ADL 4.18E-6 ADL 8.88E-6 ADL 5.88E-6
{INickel 2.91E-6 ADL 2.37E-5 ADL 5.81E-6 ADL 1.08E-5
I[setenium <6.7E-7 DLL <6.6E-6 DLL <1,7E-6 DLL <3.0E-6




BP HUSKY DCU 3 - METHANOL RESULTS (METHOD 308)

| CondA [Fiag| SG-FH | Flag | SG-BH | Flag | Totals (ng)
Condition A Run 2
Methanol | <137 | | <163 | <1.63 | | <170
Condition A Run 3
Methanol | <137 | | <163 | <1.63 | [ <170
Condition A Run 4
Methanol | <37 | | <6 | <1.63 | | <170
v Cond A Run 2 Cond A Run 3 Cond A Run 4
Volume Collected (dsL.) 45.801 33.821 28.111 Average
Stack Gas Flow Rate (dscfm) 62 130 30
Moisture 99.20 97.72 99.57
Vent Duration (Minutes) 130 96 60
Cycles per year 531 531 531
Dilution Ratio 15.6 14.5 163
Mass Found (ug) Value Flag Value Flag Value Flag
Methanol <17.0 <17.0 <17.0
E::f:;)c as Concentration (ng/dsem)(@t the |y | pr | vame | bL Value DL Value
Methanol <371 BDL <503 BDL <605 BDL <493
(Si‘tlacct;( Gas Concentration (pg/dsem)(in the Value DL Value DL Value DL Value
Methanol <721,000 | BDL |} <319,000 | BDL | <2,270,000| BDL || <I,100,000
[[Mass Emission Rate (b/hr) Value DL | Value | DL Value DL Value
[Methanol <t7e-01 | BDL] <iseoi | BDL | <2seor | BDL |[ <19m01
"Mass Emission Rate (Ib/cycle) Value DL Value DL Value DL Value
Methanol I <3.6E-01 BDL | <2.5E-01 BDL <2.5E-01 BDL <2.9E-01
Mass Emission Rate (tons per year) Value DL Value DL Value DL Value
]Methanol <9.6E-02 BDL | <6.6E-02 BDL <6.7E-02 BDL <7.6E-02
i\t/)llz;ls:)Emission Rate (annualized average, Value DL Value DL Value DL Value
([Methanol <22802 | BDL| <15802 | BDL | <tsB02 | BDL | <L7E-02




BP HUSKY DCU 3 - ALDEHYDES AND CO RESULTS (METHOD 320)

Cond A Run 2 Cond A Run 3 Cond A Run 4 Average
Stack Gas Flow Rate (dscfm) 61.6 129.6 29.6
Moisture (%) 99.20 97.72 99.57
Duration (min) 130.00 96.00 60.00
Cycles per Year 531.00 531.00 531.00
Stack Gas Wet Concentration (ppmvw) &I]:_:;;:Iar Value Flag Value Flag Value Flag
([Formaldehyde 30 <1.9 <21 <3.8
lAcetaldehyde 44 <77 <8.5 <15.4
[[Propanal 58 <11.8 <9.5 <20.5
Carbon Monoxide 28 31.4 46.4 29.8
Stack Gas Dry Concentration (ppmvd) Value DL Value DL Value DL
|[Formaldehyde <240 BDL <92 BDL <870 BDL
llAcetaldehyde <960 BDL <370 BDL <3,500 BDL
{lPropanal <1,500 BDL <420 BDL | <4700 BDL
(Carbon Monoxide 3,920 ADL 2,040 ADL 6,860 ADL
Stack Gas Concentration (pg/dscm) Value DL Value DL Value DL Value
Formaldehyde <300,000 BDL|  <110,000 BDL| <1,100,000 | BDL <500,000
Acetaldehyde <1,800,000 | BDL|  <680,000 BDL | <6500,000 [ BDL <3,000,000
Propanal <3,500,000 | BDL | <1,000000 | BDL| <11,000,000 | BDL <5,300,000
(Carbon Monoxide 4,560,000 | ADL| 2370000 | ADL| 7,990,000 | ADL 4,970,000
Mass Emission Rate (Ib/hr) Value DL Value DL Value DL Value
f[Formaldehyde <0.0681 BDL |  <0.0558 BDL <0.121 BDL <0.082
([Acetaldenyde <0.405 BDL <0.331 BDL <0.719 BDL <0.48
(IPropanat <0.818 BDL <0.488 BDL <1.26 BDL <0.86
{lcarbon Monoxide 1.05 ADL 115 ADL 0.885 ADL 1.03
"Mass Emission Rate (Ib/cycle) Value DL Value DL Value DL Value
([Formaldenyde <0.148 BDL <0.0892 BDL <0.121 BDL <0.12
[lAcetaldehyde <0.877 BDL <0.530 BDL <0.719 BDL <0.71
llpropanal <L.77 BDL <0.780 BDL <1.26 BDL <1.3
[lcarbon Monoxide 228 ADL 1.84 ADL 0.885 ADL 1,67
”Mass Emission Rate (tons/year) Value DL Value DL Value DL Value
[[Formaldehyde <0.0392 BDL <0.0237 BDL <0.0321 BDL <0,032
llacetaldehyde <0.233 BDL <0.141 BDL <0.191 BDL <0.19
[lPropanal <0.471 BDL <0.207 BDL <0.335 BDL <0.34
llcarbon Monoxide 0.605 ADL 0.489 ADL 0.235 ADL 0.443
Mass Emission Rate (Ib/hr)(annualized average) Value DL Value DL Value DL Value
([Formatdehyde <0.00895 BDL|  <0.00541 BDL |  <0.00733 BDL <0.0072
([Acetaldenyde <0.0532 BDL <0,0321 BDL <0.0436 BDL <0.043
(IPropanal <0.107 BDL <0.0473 BDL <0.0764 BDL <0.077
llcarbon Monoxide 0.138 ADL 0.112 ADL 0.0536 ADL 0.101




BP HUSKY DCU 3 - SVOC RESULTS (METHOD 0010)

Cond A Run 2 Cond A Run 3 Cond A Run 4
Volume (dscf) 2.661 6.937 0.940 Average
Stack Gas Flow Rate (dscfm) 62 130 30
Mass Found (ug) Value Flag Value Flag Value | Flag
| Acenaphthene (POM) 3200 6600 1,000
Acenaphthylene (POM) 670 1200 220
Aniline <4300 . <4300 <860
Anthracene (POM) 15,000 22,000 6,100
Benzidine <30000 <30000 <6000
Benzo(a)anthracene (POM) 1100 930 1,500
Benzo(b)fluoranthene (POM) <750 <1500 420 J
Benzo(k)fluoranthene (POM) <1100 <2200 <220
Benzo(ghi)perylene (POM) 620 480 J 1,100
[[Benzo(a)pyrenc (POM) 960 790 1,700
Benzo(e)pyrene (POM) ‘ 530 . 490 J 960
Biphenyl (POM) 4,700 J 8,700 1,000
Chrysene (POM) 1600 1200 1,800
Cresols (total) 15,000 12,000 4,500
Dibenz(a,h)anthracene (POM) 220 J <200 400
Dibenzofuran 4,000 J 7,900 1,100
Dibenzo(a,e)pyrene <340 <340 610 J
3,3"-Dimethoxybenzidine (POM) <7000 <7000 <1400
7,12-Dimethylbenz(a)anthracene <1800 <1800 590 J
p-Dimethylaminoazobenzene <1200 <1200 <240
3,3'-Dimethylbenzidine <9000 <9000 <1800
alpha,alpha-Dimethylphenethylamine <4200 <4200 <830
2,4-Dimethyliphenol 5,800 6,600 2,000
Fluoranthene (POM) 1900 1700 1,500
Fluorene (POM) 11,000 21,000 4,200
Indeno(1,2,3-cd)pyrene (POM) 170 J 140 J 320
Isophorone <1400 <1400 <280
3-Methylcholanthrene (POM) <1900 <1900 <380
2-Methylnaphthatene (POM) 160,000 D 330,000 D 44,000 D
[Naphthalene (POM) 88,000 190,000 D 22,000 D
[[INitrobenzene <1400 <1400 <290
[[Perylene (POM) <78 <160 110
{[Phenanthrene (POM) 35,000 54,000 16,000
Phenol 6,300 4,300 J 1,700
1,4-Phenylenediamine <12000 <12000 <2500
Pyrene (POM) 7,400 5,900 5,700
o-Toluidine 1,800 J 2,300 J 640 J
POM (including NDs at full value) <340,000 <660,000 <110,000
[lPOM (treating NDs as zero) 332,000 645,000 110,000




Cond A Run 2 Cond A Run 3 Cond A Run 4
Volume (dscf) 2.661 6.937 0.940 Average
Stack Gas Flow Rate (dscfm) 62 130 30
Stack Gas Concentration (ug/dscm) Value DL Value DL Value DL Value
[Acenaphthene (POM) 42,500 ADL 33,600 ADL 37,600 ADL 37,900
Acenaphthylene (POM) 8,890 ADL 6,110 ADL 8,270 ADL 7,760
Aniline <57,000 | BDL <22,000 BDL | <32,000 BDL <37,000
Anthracene (POM) 199,000 | ADL 112,000 ADL | 229,000 ADL 180,000
Benzidine <400,000 | BDL | <I150,000 | BDL | <230,000 | BDL <260,000
Benzo(a)anthracene (POM) 14,600 ADL 4,730 ADL 56,400 ADL 25,200
Benzo(b)fluoranthene (POM) <10,000 BDL <7,600 BDL 15,800 ADL <11,000
Benzo(k)fluoranthene (POM) <15,000 BDL <11,000 BDL <8,300 BDL <11,000
Benzo(ghi)perylene (POM) 8,230 ADL 2,440 ADL 41,300 ADL 17,300
Benzo(a)pyrene (POM) 12,700 ADL 4,020 ADL 63,900 ADL 26,900
Benzo(e)pyrene (POM) 7,030 ADL 2,490 ADL 36,100 ADL 15,200
Biphenyl (POM) 62,400 ADL 44300 ADL 37,600 ADL 48,100
“Chrysene (POM) 21,200 ADL 6,110 ADL 67,700 ADL 31,700
Cresols (total) 199,000 | ADL 61,100 ADL | 169,000 ADL 143,000
Dibenz(a,h)anthracene (POM) 2,920 ADL <1,000 BDL 15,000 ADL <6,300
Dibenzofuran 53,100 ADL 40,200 ADL 41,300 ADL 44,500
Dibenzo(a,e)pyrene <4,500 BDL <1,700 BDL 22,900 ADL <9,700
3,3'-Dimethoxybenzidine (POM) <93,000 | BDL <36,000 BDL | <53,000 BDL <60,000
7,12-Dimethylbenz(a)anthracene <24,000 BDL <9,200 BDL 22,200 ADL <18,000
p-Dimethylaminoazobenzene <16,000 BDL <6,100 BDL <9,000 BDL <10,000
3,3"-Dimethylbenzidine <]120,000 | BDL <46,000 BDL | <68,000 BDL <78,000
alpha,alpha-Dimethylphenethylamine <56,000 BDL <21,000 BDL | <31,000 BDL <36,000
2,4-Dimethylphenol 77,000 ADL 33,600 ADL 75,200 ADL 61,900
Fluoranthene (POM) 25,200 ADL 8,650 ADL 56,400 ADL 30,100
Fluorene (POM) 146,000 ADL 107,000 ADL | 158,000 ADL 137,000
Indeno(1,2,3-cd)pyrene (POM) 2,260 ADL 713 ADL 12,000 ADL 5,000
Isophorone <19,000 BDL <7,100 BDL | <11,000 BDL <12,000
3-Methylcholanthrene (POM) <25,000 | BDL <9,700 BDL | <14,000 BDL <16,000
2-Methylnaphthalene (POM) 2,120,000 | ADL | 1,680,000 | ADL | 1,650,000 | ADL 1,820,000
INaphthalene (POM) 1,170,000 | ADL 967,000 ADL | 827,000 ADL 987,000
[Nitrobenzene <19,000 | BDL | <7000 | BDL | <i1,000 | BDL || <12,000
{[Perylene (POM) <1,000 | BDL <810 BDL | 4,130 ADL <2,000
”Phenanthrene (POM) 465,000 | ADL 275,000 ADL | 601,000 ADL 447,000
Phenol 83,600 ADL 21,900 ADL 63,900 ADL 56,500
1,4-Phenylenediamine <160,000 | BDL <61,000 BDL | <94,000 BDL <100,000
Pyrene (POM) > 98,200 ADL 30,000 ADL | 214,000 ADL 114,000
o-Toluidine 23,900 ADL 11,700 ADL 24,100 ADL 19,900
IPOM (including NDs at full value) <4,600,000 <3,400,000 <4,200,000 <4,000,000
"POM (treating NDs as zero) 4,410,000 3,280,000 4,140,000 3,940,000




Cond A Run 2 Cond A Run 3 Cond A Run 4
Volume (dscf) 2.661 6.937 0.940 Average
Stack Gas Flow Rate (dscfm) 62 130 30
Mass Emission Rate (Ib/hr) Value DL Value DL Value DL Value
Acenaphthene (POM) 9.80E-03 | ADL 1.63E-02 | ADL | 4.17E-03 | ADL 1.01E-02
Acenaphthylene (POM) 2.05E-03 | ADL | 297E-03 ADL | 9.17E-04 | ADL 1.98E-03
Aniline <1.3E-02 | BDL | <I.IE-02 BDL | <3.6E-03 | BDL <9.1E-03
Anthracene (POM) 4.59E-02 | ADL 5.44E-02 ADL | 2.54E-02 | ADL 4.19E-02
Benzidine <9.2E-02 | BDL | <74E-02 BDL | <2.5E-02 | BDL <6.4E-02
Benzo(a)anthracene (POM) 3.37E-03 ADL 2.30E-03 ADL | 6.25E-03 ADL 3.97E-03
Benzo(b)fluoranthene (POM) <2.3E-03 | BDL | <3.7E-03 BDL | 1.75E-03 | ADL <2.6E-03
Benzo(k)fluoranthene (POM) <3.4E-03 | BDL | <5.4E-03 BDL | <9.2E-04 | BDL <3.2E-03
Benzo(ghi)perylene (POM) 1.90E-03 | ADL 1.19E-03 ADL | 4.58E-03 | ADL 2.56E-03
Benzo(a)pyrene (POM) 2.94E-03 | ADL 1.95E-03 ADL | 7.09E-03 | ADL 3.99E-03
Benzo(e)pyrene (POM) 1.62E-03 | ADL 1.21E-03 ADL | 4.00E-03 ADL 2.28E-03
Biphenyl (POM) 1.44E-02 | ADL | 2.15E-02 ADL | 4.17E-03 | ADL 1.34E-02
Chrysene (POM) 490E-03 | ADL | 2.97E-03 ADL | 7.50E-03 | ADL 5.12E-03
Cresols (total) 459E-02 { ADL | 2.97E-02 ADL | 1.88E-02 | ADL 3.15E-02
Dibenz(a,h)anthracene (POM) 6.74E-04 | ADL | <4.9E-04 BDL | 1.67E-03 ADL <9.5E-04
Dibenzofuran 123E-02 | ADL 1.95E-02 ADL | 4.58E-03 | ADL 1.21E-02
Dibenzo(a,e)pyrene <1.0E-03 | BDL <8.4E-04 BDL | 2.54E-03 ADL <1.5E-03
3,3'-Dimethoxybenzidine (POM) <2.1E-02 | BDL | <Il.7E-02 BDL | <5.8E-03 BDL <1.5E-02
7,12-Dimethylbenz(a)anthracene <5.5E-03 BDL <4 4E-03 BDL | 2.46E-03 ADL <4.1E-03
[p-Dimethylaminoazobenzene <3.7E-03 | BDL <3.0E-03 BDL | <1.0E-03 BDL <2.5E-03
3,3'-Dimethylbenzidine <2.8E-02 | BDL | <22E-02 BDL | <7.5E-03 BDL <1.9E-02
alpha,alpha-Dimethylphenethylamine <1.3E-02 | BDL | <l.0E-02 | BDL | <3.5E-03 | BDL <8.9E-03
2,4-Dimethylphenol 1.78E-02 | ADL 1.63E-02 ADL | 8.34E-03 | ADL 1.41E-02
Fluoranthene (POM) 5.82E-03 | ADL | 4.20E-03 ADL | 6.25E-03 | ADL 5.42E-03
"Fluorene (POM) 3.37E-02 | ADL | 5.19E-02 | ADL | 1.75E-02 | ADL 3.44E-02
"Indeno(1,2,3—cd)pyrene (POM) 521E-04 | ADL | 3.46E-04 | ADL | 1.33E-03 | ADL 7.34E-04
Isophorone <4.3E-03 | BDL <3.5E-03 BDL | <l.2E-03 BDL <3.0E-03
3-Methylcholanthrene (POM) <5.8E-03 | BDL | <4.7E-03 BDL | <l.6E-03 | BDL <4.0E-03
2-MethyInaphthalene (POM) 490E-01 | ADL | 8.16E-01 ADL | 1.83E-01 | ADL 4.96E-01
Naphthalene (POM) 2.70E-01 | ADL | 4.70E-01 ADL | 9.17E-02 | ADL 2.77E-01
[[Nitrobenzene <43603 | BDL | <35E03 | BDL | <128-03 | BDL || <3.0E-03
“PeLylene (POM) <24E-04 | BDL | <4.0E-04 | BDL | 4.58E-04 | ADL <3.6E-04
"Phenanthrene (POM) 1.07E-01 | ADL 1.33E-01 ADL | 6.67E-02 | ADL 1.02E-01
[Phenol 1.93E-02 | ADL 1.06E-02 | ADL | 7.09E-03 | ADL 1.23E-02
1,4-Phenylenediamine <3.7E-02 | BDL | <3.0E-02 | BDL | <l.0E-02 | BDL <2.6E-02
Pyrene (POM) 227E-02 | ADL 1.46E-02 ADL | 2.38E-02 | ADL 2.03E-02
o-Toluidine 5.51E-03 | ADL | 5.69E-03 ADL | 2.67E-03 | ADL 4.62E-03
[POM (including NDs at full value) <1.1 <1.6 <047 <1.0
|IPOM (treating NDs as zero) 1.02 1.59 0.459 1.02

ADL - Above Detection Level
BDL - Below Detection Level
DLL - Detection Level Limited




Cond A Run 2 Cond ARun 3 Cond A Run 4
Volume (dscf) 2.661 6.937 0.940 Average
Stack Gas Flow Rate (dscfm) 61.6 129.6 29.6
Sample Duration (min) 94 90 63
Hours per cycle 16.5 16.5 16.5
Cycles per year 531 531 531
Mass Emissions (Ibs/cycle) Value DL Value DL Value DL Value
Acenaphthene (POM) 1.54E-02 | ADL | 245E-02 | ADL | 4.38E-03 | ADL 1.47E-02
Acenaphthylene (POM) 3.21E-03 | ADL | 4.45E-03 | ADL | 9.63E-04 | ADL 2.88E-03
[Aniline <2.1E-02 | BDL | <1.6E-02 | BDL | <3.8E-03 | BDL <1.3E-02
Anthracene (POM) 720E-02 | ADL | 8.16E-02 | ADL | 2.67E-02 | ADL 6.01E-02
Benzidine <1.4E-01 | BDL | <I.1E-01 BDL | <2.6E-02 | BDL <9.4E-02
Benzo(a)anthracene (POM) 528E-03 | ADL 3.45E-03 ADL | 6.56E-03 ADL 5.10E-03
Benzo(b)fluoranthene (POM) <3.6E-03 | BDL | <5.6E-03 | BDL | 1.84E-03 | ADL <3.7E-03
Benzo(k)ﬂuomnthene (POM) <5.3E-03 BDL <8.2E-03 BDL | <9.6E-04 BDL <4.8E-03
Benzo(ghi)perylene (POM) 2.97E-03 | ADL 1.78E-03 ADL | 4.81E-03 | ADL 3.19E-03
[Benzo(a)pyrene (POM) 461E-03 | ADL | 293E-03 ADL | 7.44E-03 | ADL 4.99E-03
Benzo(e)pyrene (POM) 2.54E-03 | ADL 1.82E-03 | ADL | 4.20E-03 | ADL 2.85E-03
Biphenyl (POM) 2.26E-02 | ADL | 3.23E-02 ADL | 4.38E-03 | ADL 1.97E-02
Chrysene (POM) 7.68E-03 | ADL | 4.45E-03 | ADL | 7.88E-03 | ADL 6.67E-03
[icresots (total) 720E02 | ADL | 445E-02 | ADL | 1.97E-02 | ADL || 4.54E-02
Dibenz(a,h)anthracene (POM) 1.06E-03 | ADL | <74E-04 | BDL | 1.75E-03 | ADL <1.2E-03
Dibenzofuran 1.92E-02 | ADL | 293E-02 | ADL | 4.81E-03 | ADL 1.78E-02
Dibenzo(a,e)pyrene <l.6E-03 | BDL <1.3E-03 BDL | 2.67E-03 ADL <1.9E-03
3,3'-Dimethoxybenzidine (POM) <34E-02 | BDL | <2.6E-02 BDL | <6.1E-03 | BDL <2.2E-02
7,12-Dimethylbenz(a)anthracene <8.6E-03 | BDL <6.7E-03 BDL | 2.58E-03 ADL <6.0E-03
p-Dimethylaminoazobenzene <5.8E-03 | BDL <4 4E-03 BDL | <I1.1E-03 BDL <3.8E-03
3,3"-Dimethylbenzidine <43E-02 | BDL | <33E-02 | BDL | <7.9E-03 | BDL <2.8E-02
alpha,alpha-Dimethylphenethylamine <2.0E-02 | BDL <1.6E-02 BDL | <3.6E-03 BDL <1.3E-02
2,4-Dimethylphenol 2.78E-02 | ADL | 245E-02 | ADL | 8.75E-03 | ADL 2.04E-02
Fluoranthene (POM) 9.12E-03 | ADL | 6.30E-03 ADL | 6.56E-03 | ADL 7.33E-03
Fluorene (POM) ' 528E-02 | ADL | 7.79E8-02 | ADL | 1.84E-02 | ADL 4.97E-02
[ndeno(1,2,3-cd)pyrene (POM) 8.16E-04 | ADL | S5.19E-04 | ADL | 140E-03 | ADL 9.12E-04
Isophorone <6,7E-03 | BDL | <52E-03 BDL | <l1.2E-03 | BDL <4 4E-03
3-Methylcholanthrene (POM) <9.1E-03 | BDL | <7.0E-03 BDL | <1.7E-03 | BDL <5.9E-03
2-Methylnaphthalene (POM) 7.68E-01 | ADL 1.22E00 ADL | 1.93E-01 | ADL 7.28E-01
[Naphthalene (POM) 422E-01 | ADL | 7.05E-01 ADL | 9.63E-02 | ADL 4.08E-01
[INitrobenzene <6.7E-03 | BDL | <52E-03 | BDL | <13E03 | BDL || <4.4E-03
”Perylene (POM) <3,7E-04 | BDL | <59E-04 | BDL | 4.81E-04 | ADL <4.8E-04
”Phenanthrene (POM) 1.68E-01 | ADL | 2.00E-01 ADL | 7.00E-02 | ADL 1.46E-01
Phenol 3.02E-02 | ADL 1.59E-02 ADL | 7.44E-03 | ADL 1.79E-02
1,4-Phenylenediamine <5.8E-02 | BDL | <44E-02 BDL | <1.1E-02 | BDL <3.8E-02
Pyrene (POM) 3.55E-02 | ADL | 2.19E-02 | ADL | 249E-02 | ADL 2.74E-02
o-Toluidine 8.64E-03 | ADL | 8.53E-03 | ADL | 2.80E-03 | ADL 6.66E-03
POM (including NDs at fuil value) <l.6 <2.4 <0.49 <1.5
([POM (treating NDs as zero) 1.59 239 0.482 1.49




Cond A Run 2 Cond ARun 3 Cond A Run 4
Volume (dscf) 2.661 6.937 0.940 Average
Stack Gas Flow Rate (dscfm) 61.6 129.6 29.6
Sample Duration (min) 94 90 63
Hours per cycle 16.5 16.5 16.5
Cycles per year 531 531 531
Mass Emissions (tons per year) Value l DL Value DL Value DL Value
Acenaphthene (POM) 4.08E-03 | ADL | 6.50E-03 ADL | 1.16E-03 | ADL 3.91E-03
Acenaphthylene (POM) 8.53E-04 | ADL 1.18E-03 ADL | 2.56E-04 | ADL 7.63E-04
Aniline <5.5E-03 | BDL | <4.2E-03 BDL | <1.0E-03 { BDL <3.6E-03
Anthracene (POM) 1.91E-02 { ADL | 2.17E-02 ADL | 7.09E-03 | ADL 1.59E-02
Benzidine <3.8E-02 BDL <3.0E-02 BDL | <7.0E-03 BDL <2.5E-02
Benzo(a)anthracene (POM) 1.40E-03 | ADL 9.15E-04 | ADL | 1.74E-03 | ADL 1.35E-03
Benzo(b)fluoranthene (POM) <9.6E-04 | BDL <1.5E-03 BDL | 4.88E-04 ADL <9.7E-04
Benzo(k)fluoranthene (POM) <14E-03 | BDL | <2.2E-03 BDL | <2.6E-04 | BDL <1.3E-03
Benzo(ghi)perylene (POM) 7.90E-04 | ADL 4.72E-04 ADL | 1.28E-03 ADL 8.47E-04
Benzo(a)pyrene (POM) 1.22E-03 | ADL | 7.78E-04 ADL | 1.98E-03 | ADL 1.33E-03
Benzo(e)pyrene (POM) 6.75E-04 | ADL | 4.82E-04 ADL | 1.12E-03 | ADL 7.58E-04
Biphenyl (POM) 5.99E-03 | ADL | 8.56E-03 ADL | 1.16E-03 | ADL 5.24E-03
Chrysene (POM) 2.04E-03 | ADL 1.18E-03 ADL | 2.09E-03 | ADL 1.77E-03
Cresols (total) 1.91E-02 | ADL 1.18E-02 ADL | 5.23E-03 | ADL 1.20E-02
Dibenz(a,h)anthracene (POM) 2.80E-04 | ADL | <2.0E-04 BDL | 4.65E-04 | ADL <3.1E-04
Dibenzofuran 5.09E-03 ADL 7.78E-03 ADL | 1.28E-03 ADL 4,72E-03
Dibenzo(a,e)pyrene <4.3E-04 | BDL | <3.3E-04 BDL | 7.09E-04 | ADL <4.9E-04
3,3"-Dimethoxybenzidine (POM) <8.9E-03 | BDL | <6.9E-03 BDL | <1.6E-03 | BDL <5.8E-03
7,12-Dimethylbenz(a)anthracene <2.3E-03 | BDL <1.8E-03 BDL | 6.85E-04 | ADL <1.6E-03
p-Dimethylaminoazobenzene <1.5E-03 | BDL <1.2E-03 BDL | <2.8E-04 | BDL <1.0E-03
3,3"-Dimethylbenzidine <1.1E-02 | BDL | <8.9E-03 BDL | <2.1E-03 | BDL <7.5E-03
alpha,alpha-Dimethylphenethylamine <5.3E-03 | BDL <4.1E-03 BDL | <9.6E-04 BDL <3.5E-03
2,4-Dimethylphenol 7.39E-03 | ADL | 6.50E-03 ADL | 2.32E-03 | ADL 5.40E-03
Fluoranthene (POM) 2.42E-03 | ADL 1.67E-03 ADL | 1.74E-03 | ADL 1.95E-03
Fluorene (POM) 1.40E-02 | ADL | 2.07E-02 ADL | 4.88E-03 | ADL 1.32E-02
[ndeno(1,2,3-cd)pyrene (POM) 2.17E-04 ADL 1.38E-04 ADL | 3.72E-04 ADL 2.42E-04
[sophorone <1.8E-03 | BDL | <l1.4E-03 BDL | <3.3E-04 | BDL <1.2E-03
3-Methylcholanthrene (POM) <24E-03 | BDL | <1.9E-03 BDL | <44E-04 | BDL <1.6E-03
2-Methylnaphthalene (POM) 2.04E-01 | ADL | 3.25E-01 ADL | 5.11E-02 | ADL 1.93E-01
Naphthalene (POM) 1.12E-01 | ADL 1.87E-01 ADL | 2.56E-02 | ADL 1.08E-01
INitrobenzene <1.8E-03 | BDL <1.4E-03 BDL | <34E-04 | BDL <1.2E-03
Perylene (POM) <9.9E-05 | BDL | <I.6E-04 BDL | 1.28E-04 | ADL <1.3E-04
"Phenanthrene (POM) 446E-02 | ADL 5.32E-02 ADL | 1.86E-02 | ADL 3.88E-02
Phenol 8.02E-03 | ADL | 4.23E-03 ADL | 1.98E-03 | ADL 4.74E-03
1,4-Phenylenediamine <1.5E-02 | BDL | <I1.2E-02 BDL | <2.9E-03 | BDL <1.0E-02
[Pyrene (POM) 943E-03 | ADL 5.81E-03 ADL | 6.62E-03 | ADL 7.28E-03
o-Toluidine 229E-03 | ADL | 2.26E-03 ADL | 744E-04 | ADL 1.77E-03
[POM (including NDs at full value) <0.44 <0.65 <0.13 <0.40
lPOM (treating NDs as zero) 0.423 0.635 0.128 0395




Cond A Run 2 Cond A Run 3 Cond A Run 4
Volume (dscf) 2.661 6.937 0.940 Average
Stack Gas Flow Rate (dscfm) 61.6 129.6 29.6
Sample Duration (min) 94 90 63
Hours per cycle 16.5 16.5 16.5
Cycles per year 531 531 531
Mass Emissions (Ibs/hr, annualize average)) Value DL Value DL Value DL Value
Acenaphthene (POM) 9.31E-04 | ADL 1.48E-03 ADL | 2.65E-04 | ADL 8.93E-04
Acenaphthylene (POM) 1.95E-04 | ADL | 2.70E-04 ADL | 5.84E-05 | ADL 1.74E-04
Aniline <1.3E-03 | BDL | <9.7E-04 BDL | <2.3E-04 | BDL <8.1E-04
Anthracene (POM) 436E-03 | ADL | 4.94E-03 ADL | 1.62E-03 ADL 3.64E-03
Benzidine <8.7E-03 | BDL | <6.7E-03 BDL | <1.6E-03 BDL <5.7E-03
Benzo(a)anthracene (POM) 320E-04 | ADL | 2.09E-04 ADL | 3.98E-04 | ADL 3.09E-04
Benzo(b)fluoranthene (POM) <2.2E-04 | BDL | <34E-04 BDL | 1.11E-04 | ADL <2.2E-04
Benzo(k)fluoranthene (POM) <3.2E-04 BDL <4 9E-04 BDL | <5.8E-05 BDL <2.9E-04
Benzo(ghi)perylene (POM) 1.80E-04 | ADL 1.08E-04 ADL | 2.92E-04 | ADL 1.93E-04
Benzo(a)pyrene (POM) 2.79E-04 | ADL 1.78E-04 ADL | 4.51E-04 | ADL 3.03E-04
Benzo(e)pyrene (POM) 1.54E-04 | ADL 1.10E-04 ADL | 2.55E-04 | ADL 1.73E-04
Biphenyl (POM) 1.37E-03 | ADL 1.96E-03 ADL | 2.658-04 | ADL 1.20E-03
Chrysene (POM) 4,65E-04 | ADL | 2.70E-04 ADL | 477E-04 | ADL 4,04E-04
Cresols (total) 436E-03 | ADL | 2.70E-03 ADL | 1.19E-03 ADL 2.75E-03
Dibenz(a,h)anthracene (POM) 6.40E-05 { ADL | <4.5E-05 BDL | 1.06E-04 | ADL <7.2E-05
Dibenzofuran 1.16E-03 | ADL 1.78E-03 ADL | 2.92E-04 | ADL 1.08E-03
Dibenzo(a,e)pyrene <9.9E-05 | BDL <7.6E-05 BDL | 1.62E-04 | ADL <1.1E-04
3,3"-Dimethoxybenzidine (POM) <2,0E-03 | BDL | <I.6E-03 BDL | <3.7E-04 | BDL <1.3E-03
7,12-Dimethylbenz(a)anthracene <5.2E-04 | BDL <4.0E-04 BDL | 1.56E-04 | ADL <3.6E-04
p-Dimethylaminoazobenzene <3.5E-04 | BDL <2.7E-04 BDL | <6.4E-05 BDL <2.3E-04
3,3"-Dimethylbenzidine <2.6E-03 | BDL | <2.0E-03 BDL | <4.8E-04 | BDL <1.7E-03
alpha,alpha-Dimethylphenethylamine <1.2E-03 | BDL <9.4E-04 BDL | <2.2E-04 | BDL <8.0E-04
2,4-Dimethylphenol 1.69E-03 | ADL 1.48E-03 ADL | 530E-04 | ADL 1.23E-03
Fluoranthene (POM) 5.53E-04 | ADL | 3.82E-04 ADL | 3.98E-04 | ADL 4.44E-04
Fluorene (POM) 3.20E-03 | ADL | 4.72E-03 ADL | 1.11E-03 | ADL 3.01E-03
Indeno(1,2,3-cd)pyrene (POM) 4.94E-05 | ADL | 3.15E-05 ADL | 849E-05 | ADL 5.53E-05
Isophorone <4.1E-04 | BDL <3.1E-04 BDL | <74E-05 BDL <2.7E-04
3-Methylcholanthrene (POM) <5.5E-04 | BDL | <4.3E-04 BDL | <l1.0E-04 | BDL <3.6E-04
2-Methylnaphthalene (POM) 4.65E-02 | ADL | 7.42E-02 ADL | 1.17E-02 | ADL 4.41E-02
Naphthalene (POM) 2.56E-02 | ADL | 4.27E-02 ADL | 5.84E-03 ADL 2.47E-02
Nitrobenzene <4,1E-04 | BDL <3.1E-04 BDL | <7.7E-05 | BDL <2.7E-04
Perylene (POM) <2.3E-05 BDL <3.6E-05 BDL 2.92E-05 ADL <2.9E-05
Phenanthrene (POM) 1.02E-02 | ADL 1.21E-02 .| ADL | 4.24E-03 ADL 8.85E-03
Phenol 1.83E-03 | ADL | 9.66E-04 ADL | 451E-04 | ADL 1.08E-03
1,4-Phenylenediamine <3.5E-03 BDL <2.7E-03 BDL | <6.6E-04 BDL <2.3E-03
Pyrene (POM) 2.15E-03 | ADL 1.33E-03 ADL | 1.51E-03 ADL 1.66E-03
o-Toluidine 5.23E-04 | ADL | 5.17E-04 ADL | 1.70E-04 | ADL 4.03E-04
[[POM (including NDs at full value) <0.100 <0.15 <0.030 <0.092
[[POM (treating NDs as zero) 0.0966 0.145 0.0292 0.0902




BP HUSKY DCU 3 - HCN RESULTS (OTM 29)

HCN Fraction Totals
Totals
NaOH A | Flag| NaOH B | Flag| PbA |Flag (1g)
Condition D Run 2
Hydrogen Cyanide | 463 | | <131 | | <420 | | <900
Condition D Run 4
Hydrogen Cyanide | <365 | | <138 | [ <390 | | <440
Condition D Run 5
Hydrogen Cyanide | 424 | | <949 | | 802 [ J | <1200
Cond CRun 1 Cond CRun 2 Cond C Run 3
Volume (dscf) 0.870 1.876 0.696 ‘ Average
Stack Gas Flow Rate (dscfm) 224 29.7 12.3
Duration 76.0 56.0 45.0
Cycles per year 531 531 531
Mass Found (ug) Value Flag Value Flag Value Flag
Total Hydrogen Cyanide <900 DLL <440 BDL <1,200 DLL
Stack Gas Concentration (mg/dscm) Value DL Value DL Value DL Value
Total Hydrogen Cyanide <36 DLL <8.3 BDL <63 DLL <36
Mass Emission Rate (Ib/hr) Value DL Value DL Value DL Value -
[Total Hydrogen Cyanide <0.00305 | DLL | <0.000921 | BDL | <0.00289 | DLL <0.0023
Mass Emission Rate (Ib/cycle) Value DL Value DL Value DL Value
Total Hydrogen Cyanide <0.0039 | DLL | <0.00086 | BDL | <0.0022 DLL <0.0023
Mass Emission Rate (tons/yr) Value DL Value DL Value DL Value
[Total Hydrogen Cyanide <0.00103 | DLL | <0.000228 | BDL | <0.000575 | DLL |} <0.00061
Mass Emission Rate (Ib/hr)(annualized Value DL Value DL Value DL Value
average)
Total Hydrogen Cyanide <0.00023 | DLL } <0.000052 | BDL | <0.00013 | DLL|| <0.00014




BP HUSKY DCU 3 - MERCURY RESULTS (ASTM D6784-02 / ONTARIO-HYDRO)

PNR/Filt  Flag KCl Flag NPI Flag KMnO, Flag T(‘;t:)ls
Condition D Run 2
Oxidized Mercury (ug) <0.0060 0 <0.94 0 <0.95
Elemental Mercury (ug) <0.05 0 <0.059 B <0.11
Total Mercury <1.1
Condition D Run 4
Oxidized Mercury (1g) 0.0074 B <0.67 0 <0.68
[Elemental Mercury (ug) <0.078 0 0.24 0 <0.32
Total Mercury <1.00
Condition D Run 5
Oxidized Mercury (ug) <0.006 0 1.2 B <1.2
Elemental Mercury (ug) <0.096 0 <0.095 0 <0.19
Total Mercury <14
Cond D Run 2 Cond D Run 4 Cond D Run §
Volume Collected (dscf) 1.721 1.713 1.458 Average
Stack Gas Flow Rate (dscfm) 30 39 42
Duration (min) 106 72 82
Cycles per year 531 531 531
Mass Found (ug) Value DL Value DL Value DL
Oxidized Mercury <0.95 BDL <0.68 DLL <12 DLL
Elemental Mercury <011 BDL <0.32 DLL <0.19 BDL
Total Mercury <1.1 BDL <1.00 DLL <1.4 DLL
Stack Gas Concentration (pg/dscm) Value DL Value DL Value DL Value
Oxidized Mercury <19 BDL <14 DLL <29 DLL <21
Elemental Mercury <2.2 BDL <6.6 DLL <4.6 BDL <4.5
Total Mercury <22 BDL <21 DLL <34 DLL <25
”Mass Emission Rate (Ib/hr) Value DL Value DL Value DL Value
Oxidized Mercury <2.1E-6 BDL <2.0E-6 DLL <4.6E-6 DLL <2.9E-6
Elemental Mercury <2.5E-7 BDL <9.5E-7 DLL <7.4E-7 BDL <6.4E-7
[Total Mercury <24E-6 BDL <3.0B-6 DLL <54E-6 DLL <3.6E-6
Mass Emission Rate (Ib/cycle) Value DL Value DL Value DL Value
Oxidized Mercury <3.8E-6 BDL <2.4E-6 DLL <6.3E-6 DLL <4.2E-6
Elemental Mercury <4.4E-7 BDL <l.1E-6 DLL <1.0E-6 BDL <8.6E-7
Total Mercury <4,2E-6 BDL <3.6E-6 DLL <7.4E-6 DLL <5,0E-6
[Mass Emission Rate (tons/year) Value DL Value DL Value DL Value
Oxidized Mercury <1.0E-6 BDL <6.4E-7 DLL <1,7E-6 DLL <1.1E-6
Elemental Mercury <1.2E-7 BDL <3.0E-7 DLL <2.7E-7 BDL <2.3E-7
Total Mercury <1.1E-6 BDL <9.5E-7 DLL <2.0E-6 DLL <1.3E-6
Mass Emission Rate (Ib/hr, annualized average) Value DL Value DL Value DL Value
Oxidized Mercury <2.3E-7 BDL <1.5E-7 DLL <3.8E-7 DLL <2.5E-7
lEtemental Mercury <27E-8 BDL <6.9E-8 DLL <6.1E-8 BDL <52E-8
[ITotal Mercury <2.6E-7 BDL <2.2E-7 DLL <4.5E-7 DLL <3,1E-7




APPENDIX 2 -FIGURES AND DIAGRAMS



DCU 3 Process Flow Diagram
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DCU 3 Vent Test Port L ocations Schematic

Roof

=05x D, ord" — T
8!1

=2 x 1D, or 16"

Ja =
i i
P3a @b

=2 X ID, or 16"




DCU 3 Vent Cross-Sectional Schematic
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IRM Sampling Diagram
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APPENDIX 3—-1CR TEST METHOD DATA



Section A
Method 1 — Sample Points



EPA Method 1A - Circular Duct — Determination of Traverse Points

Project Name EQ“USFY
Project Number H0O9Y }1‘\7
pate 7-11-1|
Source A} 2

Operator ECV\)

E’Veiocity Only

o Isokinetic Sampling

Upstream Distance! (ft/in)
T
749

Number of Ports to be sampled _|

E Measurement

o Plant Information

Duct Diameter® (in) _ &

#f Measurement

o Plant Information

Downstregm Distance’ (ft/in)
LR

£t 2L

erMeasurement
o Plant Information

Total humber of Traverse Points (from Figure 2
(velocity) or 1 (all isokinetic sampling)) |
Number of traverse points per port t
west Veny . ) Port Depth | 17,.75"
Traverse Percent Distance Marking Traverse Percent Distance Marking
Point of from Wall | Location Point of from Wall | Location
Diameter (in) (in) Diameter (in) (in)
1 50 Y an7e” 13
2 / 14 /
3 / 15 /
4 / 16
5 17 /
6 18 /
7 / 19 /
8 20
9 / 21 /
10 22 /
11 / 23 /
12 24 /

Prepare a drawing of the source, showing the ports, disturbances, and the distances

-~ se¢ F[a—h«e 41 of ssurne Ted Plaw

! From flow disturbance

2 EPA Method 1A is applicable to stacks or ducts with diameters between 47 and 127,

* From isokinetic sampling location




EPA Method 1A — Circular Duct — Determination of Traverse Points

Project Name B P-Yy Sk / o Velocity Only Upstream Distance! (ft/in)
. e Tsokinetic Sampling 740"
Project Number 4094231 =Measurement

Number of Ports to be sampled _| & Plant Information

Date _7-{1-1)

Duct Diameter? (in) 24 Downstream Distance® (ftfin)
o Measurement 23"
o Plant Information sMeasurement

o Plant Information

Source jz:gj ;

Operator CMN/

Total number of Traverse Points (from Figure 2 i
{velocity) or 1 (all isckinetic sampling)}

Number of traverse points per port l

wesl Jevid - PRA Port Depth | 17.75"
Traverse Percent Distance Marking Traverse Percent Distance Marking
Point of from Wall | Location Point of from Wall | Location
Diarpg!:_er (in) (in) Diameter (in) (in)
2HH ATY _
1| 245 : 205 13 /
/ 14 /
/ 15
16

/.

17

18

19

20

Ll N 0| bl W N

21

/ /

22

Py
o

/

/ 23

(=3
[y

/
24 /

vy
N

N

Prepare a drawing of the source, showing the ports, disturbances, and the distances

—see Fu‘g«mc -1 pF Sdurme TeSt Pl

! From flow disturbance
2 EPA Method 14 is applicable to stacks or ducts with diameters between 4" and 12”.
* From isokinetic sampling location el £ (o diﬂvr ‘ouuc-e_



EPA Method 1A — Circular Duct — Determination of Traverse Points

Project Name ﬁ?' H»JS\"Y
Project Number QY 33"7
7-11-1}
Source PN S

Date

o Velocity Only
erTsokinetic Sampling

Number of Ports to be sampled _{

Upstream Distance® (ft/in)
720 11

=Measurement

o Plant Information

Operator ?C.V\)

Duct Diameter? (in) _ R

o Measurement

o Plant Information

Downstream Distance? (ft/in)

_AR'
wMeasurement
g Plant Information

Total number of Traverse Points {from Figure 2 [

{velocity) or 1 {all isokinetic sampling))

Number of traverse points per port t

wedt yevd - PaR

Port Depth

1775

Traverse
Point

Percent
of
Diameter

Distance
from Wall

(in)

Marking
Location

(in)

Traverse
Point

Percent
of
Diameter

Distance
from Wall

(in)

Marking
Location

(in)

344

2.7%

205

13

14

/

/

15

/

16

/

17

/

18

19

20

O I N[ ] A W N

/

21

/

10

/

22

/

/

23

/

12

24

/|

Prepare a drawing of the source, showing the ports, disturbances, and the distances

sce E‘Uv.m Y- of Sture TeS Ploa

! From flow disturbance

2 EPA Method 1A is applicable to stacks or ducts with diameters between 47 and 12”.
3 From Isokinetic sampling location a¢ Flow J&ﬁv{‘ﬂ%’l&-&




EPA Method 1A — Circular Duct — Determination of Traverse Points

Project Name @?f H\)S\iy o Velfocity Only Upstream Distance® (ft/in)
y A Tsokinetic Sampling 727
Project Number  4Q9Y }3’]7 T Measurement
Date 7_1 =11 Number of Ports to be sampled _1 o Plant Information
Source VLS Duct Diameter? (in) _ & Downstream Distance (ft/in)
o Measurement 6’
o Plant Information rmrMeasurement
Operator PC\AJ o Plant Information
Total number of Traverse Points (from Figure 2
(velocity) or 1 (al! isokinetic sampling)) |
Number of traverse points per port {
WeSl \Jewd- P3A _ Port Depth [ 12.74"
Traverse Percent Distance Marking Traverse Percent Distance | Marking
Point of from Wall Location Point of from Wall | Location
Diameter (in) Diameter (in) (in)
1l | 279 | 205 13
2 14
3 / 15
4 / 16
5 17
6 / 18
7 / 19
8 / 20
9 21 /
10 / 22 /
11 / 23 /
12 24 /|

Prepare a drawing of the source, showing the ports, disturbances, and the distances

sec -ﬁb-we_ 4-\ of svure TeN Plan

! From flow disturbance

2 EPA Method 1A is applicable to stacks or ducts with diameters between 4" and 12",

3 From isokinetic sampling location g/ Flow a(t'-ﬂ'\erwlt.-e




EPA Method 1A — Circular Duct — Determination of Traverse Points

Project Name 8% * HoSky a Velocity Only Upstream Distance! (ft/in)
_ 23 _17 =-ksbkinetic Sampling 737"
Project Number ) Oq} 7231 asurement
Date 7_‘ \-— ‘ ‘ Number of Ports to be sampled l o Plant Information
source LN Duct Diameter? (in) __& Downstream Distance? (ft/in)
o Measurement (6"
o Plant Information arf¥leasurement
Operator PPN~ o Plant Information
Total number of Traverse Points (from Figure 2
{velocity) or 1 (all isokinetic sampling)) l
Number of traverse points per port {
wWeSt Veud - P33R  PortDepth {17.75"
Traverse Percent Distance Marking Traverse Percent Distance Marking
Point of from Wall | Location Point of from Wall | Location
Diameter (in) (in) Diameter (in) (in)
2984 | 279 | a0$ 13 v

i /

/ ts /

/ 16

17

18 /

/ 0 /

/ 20

|l O(NI | AW N R

21

10 / 22 /

11 / 23

12 24

Prepare a drawing of the source, showing the poits, disturbances, and the distances

~sed ?hdvrc_ 4-1 »f Soveee TC,S} Plea

! From-flow disturbance
2 EPA Method 1A is applicable to stacks ar ducts with diameters between 4" and 127,
3 From isokinetic sampling location ¢ Flow olf_ﬂ'iﬂb“‘“—'(



EPA Method 1A — Circular Duct — Determination of Traverse Points

Project Name BP- NaSky

Project Number L\Q‘l ‘f9-3\£7

,n/Velocity Only
o Isokinetic Sampling

Date 7~[\-\|

Nurnber of Ports to be sampled _|{

Upstream Distance® (ft/in)

75[”

0 Measurement

o Plant Information

Source PCN S

Operator PC\IU

Duct Diameter? (in) &
o Measurement
o Plant Information

Downstream Distance? (ft/in)
2 210
orMeasurement

o Plant Information

Total number of Traverse Points (from Figure 2

(velocity) or 1 {all isokinetic sampling))

Number of traverse points per port

EaSt Vot - P Port Depth | 10.774"
Traverse Percent Distance Marking Traverse Percent Distance | Marking
Point of from Wall | Location Point of from Wall | Location
Diameter (in) Diameter (in) (in)
1 Sq ALTs 13 /]
2 ' / 14 /
3 / 15 /
4 / 16
5 17 /
6 18 /
7 19 /
8 20 '
9 21 /
10 22 /
11 / 23 /
12 (/ 24

Prepare a drawing of the source, showing the ports, disturbances, and the distances

—see G\G—vﬂt q-1 aF' Seurce TeRt Pla

! From flow disturbance

2 EpA Method 1A is applicable to stacks or ducts with diameters between 4” and 12”.

* From isokinetic sampling location




EPA Method 1A - Circular Duct — Determination of Traverse Points

Project Name BP-HJSH o Velocity Only Upstream Distance! (ft/in)
_ o 1 erT5okinetic Sampling > a0
Project Number 49942317 asLrement
pate Z-11-1 ) Number of Ports to be sampled _1 o Plant Information
Source LN T Duct Diameter? (in) __ & Downstream Distance? (ft/in)
o Measurement A%
o Plant Information &Measurement
Operator DM o Plant Information
Total number of Traverse Points (from Figure 2 i
(velocity) or 1 (all isokinetic sampling))
Number of traverse points per port {
FaSt Vend - PRA Port Depth | 1T.74"*

Traverse Percent Distance Marking Traverse Percent Distance Marking
Point of from Wall Location Point of from Wall | Location
Diameter (in) (in) Diameter (in) (in)
1 244 2.7% 20-S 13
2 i 14 /
3 / 15 /
4 | / 16
5 17 /
6 / 18
7 19 /
8 20
9 21 /
10 / 22 /
11 / 23 /
12 |/ 24 /]

Prepare a drawing of the source, showing the ports, disturbances, and the distances

-~ see Ft‘a_urc U-1 5F  Seuvee Tefd TPleeen

! From flow disturbance
? EPA Method 1A is applicable to stacks or ducts with diameters between 4” and 12"
3 From isokinetic sampling location e+ 'ﬁew ﬁ( t‘ﬁi/flfuttue_



EPA Method 1A — Circular Duct — Determination of Traverse Points

Project Name BP - H\Jﬂ“[

Project Number ‘-,‘bq ‘1}3'1')

o Velocity Only

erTéokinetic Sampling

720"

Date 7'} -1

Number of Ports to be sampled |

sdleasurement

o Plant Information

Upstream Distance’ (ftfin)

Source PC\}$

Operator [PCAAJ

Duct Diameter? (in) 2

o Measlirement

o Plant Information

23
srMeasurement

o Plant Information

Downstream Distance? (ft/in)

Total number of Traverse Points (from Figure 2 {
{velocity) or 1 (all isokinetic sampling))
Number of traverse points per port !

EaSt \Jend PR3

Port Depth | y7.774"

Traverse Percent Distance Marking Traverse Percent Distance Marking
Point of from Wall | Location Point of from Wall | Location
Diameter (in) Diameter (in) (in)
1 2,05 2.7% 205 13
2 ‘ : / 14 /
3 15 /
4 16
5 17
6 / 18
7 19 /
8 20
9 21 /
10 / 22 /
11 / 23 /
12 )/ 24

Prepare a drawing of the source, showing the ports, dis’,curbances, and the distances

T see P?G-W‘t -1 oF Sturce. Test Ylaw

! From flow disturbance

2 EPA Method 1A is applicable to stacks or ducts with diameters between 4" and 12",

3 From isokinetic sampling location of 'ﬁow o(t‘ﬁ\l(w




EPA Method 1A — Circular Duct — Determination of Traverse Points

Project Name B?' H\JS\K\/
40742317

Project Number

o Velocity Only
z8okinetic Sampling

Number of Ports to be sampled !

Upstream Distance! (ft/fin)
237"

~Measurement

Date 7,_| -1} o Plant Information
Source PN % Duct Diameter? (in) __&2 Downstream Distance? {ft/in)
o Measurement i
o Plant Information rMeasurement
Operator \7()’\) o Plant Information
Total number of Traverse Points (from Figure 2 [
(velocity) or 1 (all isokinetic sampling)}
Number of traverse points per port {
EasSl Venrd - A Port Depth | {2.729"
Traverse Percent Distance Marking Travetse Percent Distance Marking
Point of from Wall Location Point of from Wall | Location
Diameter (in) (in) Diameter (in) (in)
1 244 279 | 205 13 /S
2 14 /
3 15 /
a4 16
5 17 /
6 18 /
7 19
8 20
9 21 /
10 / 22 /
11 / 23 /
12 ) 24/

Prepare a drawing of the source, showing the ports, disturbances, and the distances

~ see F%wc 9-1 of Seuee (el Hlaw

! From flow disturbance
2 EPA Method 1A is applicable to stacks or ducts with diameters between 4” and 12”,
3 From isokinetic sampling location o/ 'F {dw A(‘.ﬂ\l/‘:uwﬂ‘-{




EPA Method 1A — Circular Duct - Determination of Traverse Points

Project Name B¥- Hqﬂ:y o Velodity Only Upstream Distance® (ftfin)
T = Tsokinetic Sampling 727"
. 9 A
Project Number L} ‘l V;B r) =Measurement
Date 7_ \ ‘ -t Number of Ports to be sampled _| o Plant Information
Source PN Duct Diameter? (in) __ % Downstream Distance” (ft/in)
o Measurement {6
o Plant Information erMeasurement
Operator P(‘,V\) o Plant Information
Total number of Traverse Points (from Figure 2
{velocity) or 1 (all isokinetic sampling)) I
Number of traverse points per port {

Eﬂﬂ' Vet - F2T3 Port Depth | }7.76"

Traverse Percent Distance Marking Traverse Percent Distance | Marking
Point of from Wall | Location Point of from Wall | Location
Diameter (in) (in) Diameter (in) (in)

1 2N 279 | 09 13

2 [ 14

3 15

4 / 16

5 17

6 18 /

7 / 19

8 / 20

9 21 /

10 / 22 /

11 / 23 /

12 |/ 24 )

Prepare a drawing of the source, showing the ports, disturbances, and the distances

— See ﬁa_vn- ‘\-\ bg Seuree. T&.Sl ?lc..v\

! From flow disturbance
2 EpA Method LA is applicable to stacks or ducts with diameters between 47 and 127,
* From isokinetic sampling location &/ Flow ﬁ"(‘ﬂ‘-'f l_"‘("’- .



Section B
Method 2 — Velocity and Flow Rate



URS Data Printouts



MPC 205 DCU
Vent Emissions Test
Volumetrio Flow Rate Data

EPA Method 2
Run 1
Rurs At - West Vent - 7121114
Average Elapsod
dol Vent Statio Wot Gas Avarago Bar., Volumetrio  Volumetric Extrapolatod Volumetric Total Time of
ta P SQRT Velocity Moisture Volumetrio Vent Gas
Time Temp. Pressure Moleoular Pressure  Flow Rate Flow Rato Flow Rate Venting
(in. H,0) dolta P {ft/seo) Cono. Flow Rate Volume
{°F}  (in. H0) Weight %) (in. Hg) {acfm) {solm} (sofm) (dsofm) (sof) Cyole
(g/g-mol) (min}
02:15 1.6 1.26491 165 34 17.98 95 99.06 2912 2,015 1,799 17 4] 0
02:17 44.8 6.69328 217 34 17.98 524 99.06 29.12 11,095 9,145 86 3,597 2
02:19 45.6 6.75278 218 34 17.98 530 99.06 2912 11,202 9,219 86 21,887 4
02:21 46.3 6.80441 218 34 17.98 634 99.06 29.12 11,288 9,290 87 40,325 8
02:23 47.7 6.90652 220 34 17.98 542 99.06 29.12 11,474 9,415 88 58,905 8
02:26 457 6,76018 222 34 17.98 532 99.06 29.12 11,247 9,202 86 77,738 10
02:27 46.1 6.7897 222 32 17.98 535 99.08 20.12 11,323 9221 87 96,140 12
02:29 44,6 667832 222 32 17.98 526 99.08 29.12 11,137 9,070 85 114,582 14
02:31 44.4 6.66333 222 32 17.98 525 99.06 2012 11,112 9,049 85 132,721 16
02:33 438 6.61816 222 30 17.98 523 99.06 29.12 11,062 8,867 84 160,820 18
02:35 437 66106 222 30 17.98 522 99.08 29.12 11,050 8,957 84 168,754 20
02:37 431 6.56506 223 30 17.98 519 $9.06 2812 10,982 8,888 83 186,667 22
02:39 418 6.46529 223 28 17.98 612 99.06 29.12 10,840 8,733 82 204,444 24
o241 396 629285 223 28 17.98 489 99.06 29,12 10,5651 8,500 80 221,910 26
02:43 386 6.21289 221 28 17.98 492 99.06 2912 10,402 8,404 79 238,910 28
02:45 374 6.116556 222 28 17.98 486 99.06 20.12 10,271 8,247 77 255,718 30
02:47 3.4 6.03324 223 26 17.98 479 99.08 29.12 10,140 8,130 7% 272,212 32
02:49 6.3 6.02495 223 26 17.98 479 99.06 29.12 10,126 8,119 76 288,472 34
02:59 353 594138 223 26 17.98 472 99.06 29.12 9,986 8,006 75 304,710 36
02:53 335 5.78792 222 24 17.98 461 99.06 29.12 9,744 7,787 73 320,722 38
02:55 32 565685 222 22 17.98 451 99.06 28.12 9,546 7.592 7 336,296 40
02:57 30.9 5.65878 222 22 17.98 443 99.06 28.12 9,380 7,461 70 351,480 42
02:59 2838 6.36656 221 20 17.98 428 99.06 29.12 9,071 7,181 &7 366,401 44
03:01 27.2 521636 222 20 17.98 417 99.06 20.12 8,822 6,983 66 380,782 46
03:03 266 5.05064 222 18 17.98 408 99.06 29.12 8,579 6,758 63 394,748 48
03:05 242 491935 223 18 17.98 395 99.06 29.12 8,347 6,566 62 408,264 50
03:07 234 4.83736 220 18 17.98 387 99.06 20.12 8,190 6,471 61 421,396 52
03:09 22 4.69042 221 18 17.98 376 99.06 29,12 7.847 6,270 59 434,337 64
03:11 211 4.59347 221 18 17.98 368 99.06 29.12 7.783 6,140 58 446,876 56
03:13 19.5 4.41588 222 18 17.98 354 99.06 28.12 7.488 5,808 55 459,186 68
03:15 187 4,32435 223 18 17.98 347 99.06 29.12 7,338 5,772 54 470,952 60
0317 186 4.31277 223 18 17.98 346 99.06 28.12 7.318 5,756 64 482,496 62
03:1¢ 16.9 411096 224 14 17.98 332 99,06 29.12 7,015 5,456 51 494,008 64
03:21 16.5 406202 224 14 17.98 328 99.06 29,12 6,931 5,391 51 504,921 €6
03:23 15.5 3.937 222 14 17.98 317 99.06 2012 8,708 5,233 49 515,704 68
03:25 14.8 3.84708 223 12 17.98 311 99.06 2012 6,576 6,097 48 526,170 70
03:27 14.3 378153 224 12 17.98 306 99.06 2012 6,468 6,007 47 536,365 72
03:29 13.4 36606 223 12 17.98 296 89.08 2912 6,257 4,850 46 546,379 74
03:31 12.8 367771 224 10 17.98 290 99.06 29.12 6,135 4,725 44 656,079 76
03:33 126 3.54965 224 7 17.98 289 99.06 29.12 6,109 4,671 44 665,530 78
03:35 11.9 344964 224 8 17.98 281 99.08 28.12 5,945 4,534 43 574,872 80
03:37 1.6 3.40588 224 8 17.98 277 99,06 20.12 5,869 4,476 42 583,939 82
03:39 116 3.40588 223 5 17.98 278 99.06 2912 6,872 4,474 42 592,892 84
03:41 10.7 3.27109 224 5 17.98 287 99.06 2912 6644 4,294 40 601,840 86
03:43 9.5 3.08221 224 5 17.98 251 99.06 20,12 5318 4,046 38 610,427 88
03:45 9.6 3.08221 223 5 17,98 251 99.06 29.12 5,314 4,049 38 618,518 90
03:47 9.6 3.08221 224 5 17.98 251 99.06 28.12 5,318 4,048 38 626,616 92
03:49 8.5 291648 223 5 17.98 238 99.06 29,12 5,027 3,830 36 634,707 94
03:51 8.4 2.89828 223 4 17.98 237 99,08 29.12 6,003 3,802 36 642,367 96
03:63 8.4 289828 223 4 17.98 237 99.06 29.12 6,003 3,802 36 649,972 98
03:55 7.9 281069 223 4 17.98 229 99.06 29.12 4,852 3,687 35 657,576 100
03:57 8.3 288097 223 4 17.98 235 99.06 29.12 4,973 3,780 35 664,951 102
03:59 86 3.09839 223 4 17.98 253 99.08 29.12 5,349 4,065 38 672,511 104
04:01 9.9 3.14643 223 5 17.98 256 99.06 29.12 5,425 4,133 39 680,641 108
04:03 104 32248 222 § 17.98 263 99.06 2912 5,556 4239 40 688,807 108
04:05 102 3.19374 222 5 17.98 280 99.06 2812 5,602 4,198 39 697,385 110
04:07 10.8 3.28634 222 5 17.98 268 99.06 29,12 5,662 4,320 41 708,782 2
04:09 1.2 3.34664 222 5 17.98 273 99.06 20.12 6,766 4,399 41 78422 114
Run A1l - West Vent - 7/21/11
12,000
10,000
§ som
é 6,000
S v R AL
§ ——Poly. (Run A1}
2 4,000
(<3
> R?=0.853
2,000
o !
o 20 40 60 80 100 120 140 160 180
Elapsed Time of Venting Cycle (min}




MPC 206 DCU

Vent Emissions Test
Volumoetrio Flow Rate Data

EPA Mothed 2
Run1
Run AZ - East Vent - #1211
Average Elapsed
- doltaP  SQRT Vent Statis WetGas Veloolty ;:::r: Bar. Volumetrio  Volumatric Ev‘:':':::: Velumetrio Ve’::‘;'as Time of
me (in.H:0) deltaP Temp. Pressure Moleoular {tsoo) Cone. Pressure  Flow Rate Flow Rate Flow Rats Flow Rate Volumo Venting
°F}  (In.H;0} Welight o (in. Hg) {aofm) {sefm} {dsofm) Cycls
(%) {setm) (sof)
(g/g-mol) {min)
20:57 12 1085445 134 4 17.08 84 99.19 28.00 1,767 1,638 12 0 o
20:59 56 7.483315 215 4 17.88 608 89.19 28.00 12,868 9,855 80 3,076 2
o211 56 7.483316 218 4 17.98 609 89.19 20.00 12,877 9,848 80 22,785 4
21:03 528 7.266361 215 4 17.88 591 99.18 29.00 12,495 9,569 78 42,480 8
21:05 523 7.231874 218 4 17.98 588 99.19 29.00 12,445 9,517 77 81,619 8
2107 51.2 7155418 216 4 17.88 582 99.19 29.00 12,313 2418 78 80,6562 10
21:09 505 7106335 218 4 17.88 578 98.19 29.00 12,228 9,351 76 99,484 12
2011 49.7 7.049823 216 4 17.88 573 99.19 20.00 12,131 9,277 75 118,187 14
2113 48.2 6.942622 218 4 17.98 585 99.18 28.00 11,947 9,136 74 138,741 18
21:15 48.5 6.064194 216 4 17.98 587 29.19 28.00 11.984 9,184 74 155,013 18
2117 48 6828203 217 3 17.98 565 29.19 20.00 11,946 9,099 74 173,342 20
21119 477 6906519 217 4 17.98 562 09.19 29.00 11,893 9,082 74 181,540 22
221 46.4 6811755 217 3 t7.98 555 99.19 29.00 11,745 8,846 73 209,704 24
2123 476 6.8902756 217 3 17.98 562 99.19 20.00 11,898 9,081 74 227,595 28
2128 489 6.848357 217 2 17.98 559 99.18 29.00 11,823 8,883 73 245,717 28
2127 441 6.640783 217 3 17.98 54 99.19 29.00 11,450 B721 4l 263,683 30
2129 42 6480741 218 3 17.98 520 99.19 29.00 11,183 8,505 69 281,126 32
21:31 418 6.465292 217 3 17.08 527 89.19 28.00 11,148 8,491 89 208,135 34
21:33 428 6542171 2189 3 17.98 534 99.18 29.00 11,207 8,579 70 315,117 38
21:35 382 6.180816 217 5 17.98 503 99.19 29.00 10,630 8,137 68 332,278 38
2437 38 8 218 8 17.98 488 89.19 28.00 10,314 7,804 64 348,551 40
21:38 387 6.058052 218 6 17.98 492 99.19 29.00 10,414 7,880 65 364,358 42
21:41 355 5858188 219 8 17.08 485 99.18 20.00 10,250 7,843 64 380,318 44
21:43 343 5.85662 219 5 17.98 477 89.19 20.00 10,088 7,700 62 396,004 46
21:45 332 5761844 219 4 17.98 470 99.19 20.00 9,937 7,666 61 411,403 48
21:47 33 5744563 218 4 17.08 468 99.19 29.00 9,800 7,648 61 426,534 50
21:49 334 575328 219 4 17.98 468 99.19 20.00 8,822 7,654 61 441,631 52
21:51 324 5692t 212 4 17.98 464 99.19 28.00 9,817 7474 81 456,739 54
21:53 315 5612486 218 4 17.98 457 99.19 28.00 9,672 7375 80 471,687 56
21:55 302 5495453 219 4 17.98 448 99.19 20.00 9477 7.218 59 486,437 58
21:57 29.1 5384442 218 4 17.98 439 99.19 28.00 9,296 7.088 58 500,868 60
21:59 29.1 5394442 219 3 17.98 440 89.18 28.00 9,315 7.074 57 515,044 82
2201 288 5.440588 219 2 17.98 445 89.18 29.00 9,407 7126 58 529,193 64
2203 283 5310774 219 2 17.98 435 89.18 20.00 9,188 6,887 57 543,444 68
2205 274 5234501 219 2 17.98 428 99.19 20.00 9,050 6,856 56 557,379 &8
22:07 277 5.263079 217 2 17.98 430 99.19 29.00 9,086 6,803 56 571,000 70
22:09 28 5.201603 217 2 17.98 432 99.19 25.00 9,135 6,941 56 584,897 72
2211 272 5.215362 217 2 17.98 426 99.19 29.00 9.004 8,841 56 598,778 74
2213 27 5196162 216 2 17.98 424 99.19 29.00 8,964 6,82t 65 612,460 76
22:15 266 5157519 217 2 17.98 421 98.19 28.00 8,904 8,765 55 626,101 78
22:47 27 5196152 216 2 17.98 424 99.19 20.00 8,964 6,821 65 639,631 80
22:19 269 5.186521 217 2 17.98 423 99.18 28.00 8,654 6,803 55 653,272 82
22:2¢ 271 5.205766 217 2 17.98 425 9.19 29.00 8,887 6,828 55 666,878 84
22:23 282 5118594 216 2 17.08 417 89.18 20.00 8,830 6,719 55 680,534 86
22:25 257 5089517 217 1 17.98 414 99.19 29.00 8,763 6,641 54 693,972 88
2227 2586 5.059644 217 1 17.98 413 99.19 29.00 8,746 6,628 54 707,254 80
22:29 225 4743418 217 1 17.88 388 99.19 29.00 8,199 8,214 50 720510 92
22:31 258 5059844 217 1 17.98 413 89.19 29.00 8,748 8,628 54 732,938 94
22:33 23 4705832 217 1 17.08 392 99.19 28.00 8,280 6,283 51 746,184 9
22:35 23.1 4806246 217 1 17.98 303 89.19 28.00 8,308 6,206 51 758,760 28
22:37 237 4.868265 217 1 17.98 398 89.18 28.00 8415 8,377 52 771,352 100
22:38 254 5030841 217 1 17.98 412 99.18 20.00 8,712 6,602 54, 784,107 102
22:41 242 491035 217 1 17.88 402 99.18 29.00 8,504 6,444 52 797,311 104
22:43 247 4869009 217 1 17.98 406 99.19 29.00 8,591 8,511 53 810,200 106
2245 239 4.888763 217 1 17.98 399 99.19 29.00 8,451 8,404 52 823,221 108
22:47 235 4.84768 216 1 17.88 398 99.19 29.00 8373 6,355 52 838,030 110
2249 228 4774935 216 1 17.98 390 99.18 20.00 8,248 8,260 51 848,740 112
22:51 205 4.527893 216 1 17.98 370 09.19 28.00 7.821 5938 48 881,260 114
22:53 20 4.472138 215 1 17.98 365 99.19 20.00 7,719 5,867 48 873,131 118
2255 18.9 4.347413 215 1 17.98 355 89.18 20.00 7.504 5,704 46 884,865 118
2257 183 4.27785 215 1 17.98 349 99.19 29.00 7,384 5,612 46 896,272 120
22:59 16 4 215 1 17.98 328 99.18 20.00 6,904 5,248 43 807,497 122
23:01 152 3.808718 215 1 17.88 38 99.19 29.00 8728 5115 42 017,993 124
23.03 14.2 3.7682890 216 1 17.88 308 99.19 29.00 8,509 4,840 40 928,222 126
23.05 143 3781534 214 1 17.88 308 99.19 29.00 8,522 4,885 40 938,103 128
23:07 13 3.605551 214 1 17.98 204 99.19 29.00 6,210 4,734 38 S48,032 130
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MPC 206 bCU

Vent Emissions Test
Volumetrio Flow Rate Data

EPA Method 2

Run1
Run A3 - East Vent - 7124111
Average Elapsed
) deltaP  SQRT Vent Statie Wet Gas Velocity x;:ue: Bar. Volumetric  Volumetric E";;E':S:;d Volumetrie Ve::‘;las Time of
Time Temp. Pressure Molecular Pressure  Flow Rate Flow Rate Flow Rate Venting
{in. H,0) delta P o {ftisec) Conc. Flow Rate Volume
(°F)  {in. H0) Weight o {in. Hg) (acfm) (scfm) {dsefm) Cycle
(%) (sofm) {scf)
{g/g-mol) {min)
19:55 26.1 5108816 213 4 17.96 414 97.79 29.16 8,755 6,761 150 0 0
19:57 391 6252999 219 10 17.88 505 97.79 29.16 10,683 8,301 184 13,623 2
19:59 372 6.09918 222 10 17.96 494 97.79 29.16 10,444 8,079 179 30,124 4
20:0% 36.9 6074537 226 10 17.98 493 87.79 28.16 10,432 8,022 178 46,281 6
20:03 375 6.123724 229 5 17.96 501 97.79 20.18 10,605 8,020 178 62,326 8
20:05 354 594979 232 5 17.96 488 97.79 29,16 10,326 7,775 172 78,367 10
20:07 353 594138 232 5 17.96 487 97.78 29.16 10,311 7,764 172 93,917 12
20:09 3441 5836521 231 5 17.96 479 97.7¢ 29.16 10,127 7637 169 109,446 14
20:11 339 5822371 233 5 17.96 478 97.79 29.16 10,112 7,603 168 124,719 16
20:13 327 5718391 232 5 17.96 469 97.79 29.16 9,924 7473 165 139,926 18
20:15 308  5.549776 232 5 17.96 455 97.79 29.16 9,632 7,253 161 154,872 20
20:17 2988 5458038 232 4 17.96 448 97.79 28.16 9,488 7128 158 169,377 22
20:19 264 5438093 232 4 17.96 422 97.79 29.16 8,928 6,708 148 183,627 24
20:21 243 4929503 232 3 17.96 405 97.7¢ 2018 8,576 6,426 142 197,040 26
20:23 212 4604346 233 3 17.96 379 97.79 29,16 8,017 5,998 133 209,891 28
20:25 206 4538722 233 3 17.98 374 97.78 29.16 7,802 5,912 131 221,887 30
20:27 202 4494441 234 3 17.96 370 97.79 29.16 7.831 5,850 130 233,711 32
20:29 183 427785 233 3 1798 352 97.79 29.16 7448 5,672 123 245412 34
20:31 182  4.266146 233 3 17.96 351 97.79 28.16 7428 5,657 123 256,557 36
20:33 16 4 234 3 17.96 329 97.79 28.16 6,969 5,207 115 267,671 38
20:35 145 3.807887 234 3 17.96 314 97.7¢ 29.16 6,635 4,957 110 278,085 40
20:37 143  3.781534 234 2 17.96 312 97.79 29.16 6,597 4,916 109 287,998 42
20:39 18 4242641 234 2 17.96 350 97.7¢ 29.18 7,401 5,516 122 297,831 44
20:41 148  3.847077 232 2 17.96 317 97.79 29.18 8,702 5,009 11 308,862 48
20:43 135 3674235 233 2 17.9% 303 97.79 29.16 6405 4,780 108 318,879 48
20:45 143  3.781534 233 2 17.98 312 87.79 29.16 6,592 4,920 109 328,440 50
20:47 179 4230839 233 3 17.96 348 97.79 29,16 7,366 5,611 122 338,279 52
20:48 189 4347413 231 3 17.96 357 97.79 29.16 7,568 5671 126 349,302 54
20:61 164 3.924283 232 3 17.98 323 97.7¢ 20.16 6,828 5,116 113 360,644 56
20:53 188 4335897 231 3 17.96 356 97.7¢ 29.18 7,538 5656 126 370,875 58
20:55 16.5  4.062019 231 3 17.96 334 97.7¢ 29.16 7,062 5,299 117 382,188 80
20:57 17,7 42071137 231 3 17.98 346 97.79 29.16 7,314 5,488 122 392,786 62
20:59 172 4147288 230 2 17.96 341 97.79 20.16 7,214 5,407 120 403,762 64
21:01 16.3 4037326 231 2 17.96 332 97.79 29.16 7,028 5,260 116 414,577 66
21:03 158  3.974921 230 2 17.96 327 97.79 29,16 6,914 5,183 115 425,097 68
21:.05 138  3.714835 229 2 17.96 305 97.79 29.16 6457 4,847 107 435,462 70
21:07 144 3.794733 229 2 17.96 312 97.7¢ 29.18 6,596 4,951 110 445,156 72
21:09 13 3605551 229 2 17.96 296 97.7¢ 29.16 6,267 4,704 104 455,059 74
21:114 128 3577709 230 2 17.98 204 97.79 29.16 6,223 4,665 103 464,467 76
21:13 128 3577709 231 2 17.96 204 87.79 29.16 6,228 4661 103 473,797 78
21:186 108 3286335 231 2 17.98 270 97.79 29.16 5,721 4,282 95 483,119 80
2117 108  3.288335 229 2 17.96 270 97.79 29.16 5,712 4,288 95 491,683 82
21:19 104 3.224903 229 2 17.98 265 97.79 29.16 5,608 4,208 Bx] 500,259 84
21:21 92 3.03315 228 2 17.98 249 97.79 29.16 5272 3,958 88 508,674 86
21:23 96 3.008387 229 2 17.96 255 97.79 29.16 5,386 4,043 90 516,589 a8
21:25 9.9 3.146427 229 2 17.96 259 97.79 29.16 5,469 4,105 1 524675 90
21:27 6 244949 229 1 17.96 202 97.79 29.16 4,263 3,192 K4l 532,885 92
21:29 8.3 2.880972 229 1 17.96 237 97.79 20.16 5,014 3,764 83 539,269 94
2131 52 2280351 180 1 17.96 181 97.79 20.16 3,825 3,083 68 846778, 96
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MPC 206 DCU

Vent Emissions Test
Volumetrlc Flow Rate Data

EPA Method 2

Run A4 - West Vent - 712611 Run 1
Average Elapsed
delta P SQRT Vent Statio Wet Gas Velocity 'G:;::; Bar. Volumetric  Volumetric E\)I(;r:‘x ::::; d Volumetric VeTn‘:tgas Time of
Time Temp. Pressure Molecular Pressure  Flow Rate Flow Rate Flow Rate Venting
(in. H,0) delta P o {ftisec) Cono. Flow Rate Volume
{°F)  (in. H0) Weight ) {in. Hg) (acfm) (sofm) {sefm) {dsofm) (sef) Cycle
{g/g-mol) (min)
14:40 315 5612486 218 0 17.99 458 99.47 29.20 9,686 7,362 39 0 0
14:42 30.2 5.495453 222 ] 17.99 450 99.47 29.20 9,512 7,187 38 14,723 2
14:44 256 5.050644 230 ] 17.99 416 99.47 29.20 8,809 6,679 35 29,008 4
14:46 274 5205766 235 16 17.99 422 99.47 29.20 8918 6,879 36 42,255 6
14:48 26.6 5157519 238 16 17.99 419 99.47 29.20 8,855 6,800 36 56,012 8
14:50 26.8 5.176872 238 16 17.99 420 99.47 29.20 8,888 6,826 36 69,613 10
14:52 25.9 5.089204 239 16 17.99 413 99.47 29.20 8,744 6,705 35 83,265 12
14:54 206 5.440588 238 19 17.99 440 99.47 29.20 9,307 7,200 38 96,676 14
14:56 39.6 6.292853 238 24 17.99 506 99.47 29.20 10,701 8,377 44 111,075 16
14:58 46.7 6.760178 238 30 17.99 540 99.47 29,20 11,415 9,063 48 127,829 18
16:00 48.1 6.935416 239 3 17.99 553 99.47 29,20 11,705 9,302 49 145,956 20
15:02 49.2 7.014271 238 32 17.98 559 99.47 29.20 11,818 9,426 50 164,561 22
15:04 47.2 6.870226 238 30 17.99 548 99.47 29.20 11,600 9,211 49 183,413 24
15:06 439 6625708 238 30 17.99 529 99.47 29.20 11,187 8,883 47 201,834 26
15:08 40.8 6.387488 238 28 17.99 511 99.47 29.20 10,811 8,544 45 219,600 28
15:10 389 6.236986 238 26 17.99 500 99.47 29.20 10,581 8,323 44 236,687 30
15:12 36.7 6.068062 237 24 17.99 487 99.47 29.20 10,294 8,070 43 253,332 32
16:14 336 5.796551 238 22 17.99 467 99.47 29.20 9,880 7,698 41 269,473 34
15:16 306 5.631727 238 20 17.99 447 99 47 29.20 9,452 7,329 39 284,870 36
16:18 28.7 5.357238 238 19 17.99 433 99,47 29.20 9,164 7,089 37 299,528 38
15:20 26.1 5108816 238 18 17.99 414 99.47 29.20 8,750 6,762 36 313,706 40
15:22 244 4.939636 238 18 17.99 400 99.47 29.20 8,460 6,529 35 327,211 42
16:24 222 4711688 238 16 17.99 383 99.47 29.20 8,089 6,205 ~ 33 340,269 44
15:26 206 4538722 238 14 17.99 369 99.47 29.20 7,811 5,970 32 352,679 46
156:28 18 4.242641 239 13 17.99 346 99.47 29.20 7,316 5,670 29 364,619 48
15:30 16.2 4.024922 239 12 17.99 328 99.47 29.20 6,948 5277 28 376,758 50
15:32 141 3.764997 240 1" 17.99 307 99.47 29.20 6,495 4,914 26 386,313 52
15:34 12.3 3.507136 241 10 17.99 287 99.47 29.20 6,079 4,581 24 396,141 54
15:36 10 3.162278 242 8 17.99 260 99.47 29.20 5,498 4,117 22 405,302 56
15:38 8.1 2.84605 241 7 17.99 234 99.47 29.20 4,851 3,704 20 413,637 58
15:40 6.2 2.48998 242 6 17.99 205 99.47 29.20 4,340 3,234 17 420,944 60
Run A4 - West Vent - 7/25/11
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MPC 205 DCU

Vent Emissions Test
Volumetrio Fiow Rate Data

EPA Mothod 2
Run 1
Run Gf - East Vent - THEMY
Average Elapsed
o detaP  SQRT Vent Statio WetGas Velooity a::::z: Bar. Volumetric  Volumetric Ec;:":::::;: Volumetrie v:::‘;l“ Time of
me (in.H;0) deita P Temp. Pressure Molecular (fusec) Gono. Pressure  Flow Rate Flow Rate Flow Rate Flow Rate Volume Venting
(°F} (in. H,0} Welght [ {in.Hg) {actm) {sofm) (sotm) (dsofm} (seh Cycle
(glg-mol fentn)__
20:29 82 2.863564 221 18 17.99 228 99.62 2022 4,842 3.833 14 0 [
20:31 354 594979 22t i8 17.99 476 99.62 20.22 10,061 7.663 30 7,665 2
20:33 33 559484 22t 18 17.99 447 89.62 2922 9,461 7,488 28 23,592 4
20:35 313 559464 221 18 17.99 447 89.62 2022 9.481 7.488 28 38,568 8
20:37 299 5.468089 221 18 17.99 437 99.62 2822 9,247 7,318 28 53,545 8
20:39 2 5385165 219 18 17.89 430 9962 2822 9,093 7.218 27 68,182 10
20:41 278 §272571 222 18 17.99 422 69.62 29.22 8,923 7052 27 82,619 12
2043 25.7 5089517 222 18 17.99 406 99.62 20.22 8,578 8,780 28 06,722 14
20:45 24.8 4059839 220 18 17.99 396 89.62 29.22 8,381 6,643 25 110,283 16
20:47 248 4.88998 217 18 17.99 398 99.62 2822 8,413 6,698 25 123,569 18
20:49 232 4816638 220 18 17.99 385 99.62 2922 8,139 6,452 24 136,968 20
20:51 222 4.711688 220 18 17.99 376 99.62 2822 7.962 6,311 24 148,869 22
20:53 1.5 3301165 221 12 17.99 27 99.62 2922 5,776 4,506 17 162,491 24
2055 207 4.549726 220 18 17.99 383 99.62 2022 7,688 6,094 23 171,503 26
2057 203 4505552 221 18 17.99 360 99.62 2022 7.819 8,030 23 183,691 28
20:59 20 4472136 221 18 17.99 358 99.62 2922 7,563 5086 23 195,752 30
2101 194 4.404543 220 18 17.99 352 89.62 2022 7443 5,800 22 207,723 32
21:03 198 4.449719 221 16 17.99 357 99.62 2922 7.543 5,041 22 219,622 34
2105 i7.8 4230838 220 18 17.99 339 99.62 20.22 7.167 5,653 21 231,405 36
21:.07 176 4195235 221 18 17.89 338 99.62 2822 711 5,802 21 242,712 38
21:.09 17.2 4.147288 222 18 17.99 333 99.62 2822 7,035 5,533 pal 253915 40
2011 169 4.110961 220 18 17.99 329 99.62 2922 8,963 5,493 21 264,982 42
21113 173 4159327 221 16 17.89 333 09.62 2022 7,051 5,654 21 275,968 44
PAREY 17 4123108 22¢ 16 17.99 330 99.62 2022 8,989 5,505 21 287,075 48
2447 168 4110081 220 16 17.99 320 89.62 2022 8,963 5,493 21 298,085 48
2t:19 16.5 4062019 221 16 17.98 326 99.62 2022 6,888 5,424 20 309,071 50
221 157 3.662323 221 14 17.9¢ 318 99.62 29.22 6,733 5,278 20 319,919 52
2123 138 3.714835 222 14 17.99 299 99.62 2822 6,317 4,944 19 330,474 54
2126 135 3.674235 222 14 17.69 285 99.62 2622 6,248 4,890 18 340,363 66
21:27 131 3619392 222 14 17.99 201 09.62 20.22 6,165 4,817 8 350,144 58
21:20 125 3535534 163 12 17.99 272 99.62 2022 5,760 4,812 18 359,779 60
213 128 3577708 217 12 17.99 287 89.62 2022 6,076 4,768 18 369,602 62
21:33 124 3.478505 221 12 17.98 280 89.62 29.22 59825 4,622 17 379,138 64
21:35 s 3.301165 227 12 17.99 274 89.62 20.22 5,802 4,488 17 388,382 66
21:37 113 3.361547 227 12 17.99 272 93.62 2822 5,751 4,447 17 397,354 68
21:39 11 3.316625 229 12 17.99 269 99.62 28.22 5,683 4,381 186 408,248 70
21:41 105 324037 229 12 17.89 262 99.62 2922 5,552 4,281 16 416,011 72
21:43 108 3286335 228 12 17.89 266 ©9.62 2022 5,631 4341 18 423,572 74
2145 105 324037 229 10 17.99 283 99.62 2022 5,666 4,270 18 432,254 78
21:47 93 3.04959 228 8 17.98 249 99.62 2022 5,264 3,099 15 440,794 78
2149 89 2983287 228 8 17.99 243 99.62 2022 5,146 3915 15 448,792 80
21:51 a1 3.0t6621 229 8 17.99 246 99.62 2822 5,207 3,856 15 456,622 82
2153 88 2966479 214 6 17.69 239 99.62 20.22 5,084 3,933 15 484,533 84
21:55 82 2883564 213 5 17.99 23 99.62 2922 4,891 3,785 14 472,399 88
2157 78 2792848 213 5 17.99 228 89.62 2922 4,770 3,70t 14 479,988 88
21.59 73 2701851 214 5 17.99 218 89.62 2922 4618 3578 13 487,390 90
22:01 69 2626785 215 5 17.99 212 99.62 2022 4,493 3476 13 494,545 92
22:03 6.5 254951 217 4 17.09 207 98.62 2022 4,373 3,364 13 501,497 94
22:05 6.5 254951 218 4 17.99 207 99.62 20.22 4,378 3,362 13 508,225 o8
2207 6 244049 218 4 17.69 199 29.62 2022 4,205 3,230 12 514,949 98
22:09 58 2408318 219 4 17.89 196 89.62 2822 4,137 3,173 12 521,408 100
21 5.1 2258318 220 4 17.99 184 99.62 20.22 3,882 2,973 11 527,755 102
213 49 2213504 220 3 17.98 180 89.62 2022 3810 2911 11 533,702 104
2215 48 219089 220 3 17.99 178 99.62 2922 3,77t 2,881 1 539,524 106
2247 43 2073644 218 3 17.99 168 99.62 2822 3,564 2731 10 545,288 108
2219 39 1.974842 221 3 17.99 161 99.62 2922 3,402 2,595 10 550,748 110
22 33 181859 220 3 17.99 148 99.62 2022 3927 2,388 3 555,938 12
22:23 31 1760682 220 3 17.89 143 99.62 2022 3,030 2,315 9 560,715 114
22:25 3 1732051 221 2 17.98 141 99.62 2022 2,987 2273 ] 565,346 116
22:27 27 1.843188 221 2 17.99 134 99.62 2922 2,834 2457 8 669,892 118
22:29 25 1.581139 222 2 17.99 129 99.62 29.22 2720 2,074 8 574,205 120
2231 23 1516575 223 2 17.99 124 99.62 2022 2,619 1,987 7 578,352 122
22:33 24 1.449138 222 2 17.99 118 89.62 2022 2,501 1,800 7 582,327 124
22:35 28 1612452 216 2 17.89 13t 99.62 2922 2m 2124 8 586,128 128
22:37 28 1702039 22t 2 17.99 139 99.62 2922 2937 2,235 8 590,376 128
22:39 33 181859 221 2 17.68 148 99.62 29.22 3,133 2,384 ] 594,848 130
22:4% 3 17320581 222 2 17.99 141 09.62 2822 2,889 2,27 9 B90.814; 132
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MPC 205 DCU

Vent Emisslions Test
Volumetric Flow Rate Data

EPA Method 2

Run G2 - West Vent - 7H8H1 Run 1
Average Elapsed
Vent  Static  Wet Gas Average b yojumetrie  Volumetric  XUePolted o metde % qime of
delta P SQRT Velocity  Molsture Volumetric Vent Gas
Time Temp. Pressure Molecular Pressure  Flow Rato Flow Rate Flow Rate Venting
(in. H,0) delta P (ft/sec) Cone. Flow Rate Volume
{°F) (in. H,0) Weight (in. Hg) (acfm) {sofm) (dsofm) Cycle
{%) {scfm} {secf)
(g/g-mol) {min)
14:24 54 232379 216 8 17.98 188 98.99 20.16 3,969 3,082 3 0 0
14:26 6.9 2626785 218 8 17.98 212 98.99 29.16 4,493 3,479 35 6,164 2
14:28 8.7 2688436 221 8 17.98 210 98.99 29.16 4,437 3,420 35 13121 4
14:30 6.5 254951 225 8 17.98 207 98.99 29.16 4,383 3,369 34 19,962 6
14:32 6.7 2.688436 229 8 17.98 211 98.99 29.16 4,463 3,400 34 26,680 8
14:34 8.7 2.588436 231 8 17.98 211 98.99 29.16 4,469 3,395 34 33,480 10
14:36 6.5 2.54951 231 8 17.98 208 98,99 29.16 4,402 3,344 34 40,271 12
14:38 6.2 248998 233 8 17.98 204 08.99 29.18 4,306 3,262 33 46,960 14
14:40 6.3 260098 233 8 17.98 206 98.99 29.16 4,340 3,288 33 53,483 16
14:.42 6.2 248998 233 8 17.98 204 98,99 20.16 4,306 3,262 33 60,059 18
14:44 8 244949 234 8 17.98 200 98.99 29.16 4,239 3,206 33 66,5682 20
14.46 6.2 248988 234 8 17.98 204 98.99 29.16 4,309 3,259 33 72,994 22
14:48 62 248998 234 8 17.98 204 98.99 29.16 4,309 3,259 33 79,513 24
14:50 6.2 248998 234 8 17.98 204 98.99 29.16 4,309 3,259 33 86,031 26
14.62 59 2428092 232 10 17.98 168 98.99 29.16 4,187 3,192 32 92,549 28
14:54 29 1.702939 233 12 17.98 139 98.99 29.16 2,930 2,242 23 98,933 30
14:56 16 1.264911 234 14 17.98 103 98.99 29.16 2,173 1,668 17 103,416 32
14:58 33 1.81658 234 14 17.98 148 98.99 29.16 3,120 2,395 24 106,752 34
16:00 42 204939 234 16 17.98 166 98.99 29.16 3,512 2,709 27 111,643 36
156:02 48 2.144761 234 16 17.98 174 98.99 28.16 3,675 2,835 29 116,961 38
15:04 64 232379 235 16 17.98 188 98.99 29.16 3,985 3,089 31 122,631 40
15:06 4.4 2.097618 233 18 17.98 169 98.99 29.16 3,583 2,781 28 128,769 42
16:08 5 2236068 235 18 17.98 181 98.99 29.16 3,826 2,981 30 134,332 44
15:10 6.5 254951 236 18 17.98 206 98.99 28.16 4,364 3,373 34 140,254 46
16:12 21 1.449138 235 18 17.98 117 98.99 29.16 2,479 1,819 19 147,000 48
15:14 22 1.48324 236 18 17.98 120 98,99 20.16 2,539 1,962 20 150,838 50
15:18 18 1.378405 237 18 17.98 112 98.99 29.16 2,361 1,822 18 154,763 52
15:18 9.3 3.04959 240 18 17.98 247 98.99 29.16 6,235 4,023 41 158,407 54
15:20 7.2 2683282 242 16 17.98 219 98.99 29.16 4,624 3,627 36 166,454 56
Run C2 - West Vent - 7/19/11
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MPC 205 DCU

Vent Emissions Test
Volumetric Flow Rate Data

EPA Method 2

Rur C3 - East Vent - 7/120/11 Run 1
Average Elapsed
Average Extrapolated Total
delta P SQRT Vent Static Wet Gas Velocity Molsture Bar. Volumetric  Volumetric Volumetric Volumetric Vent Gas Time of
Time Temp. Pressure Moleoular Pressure  Flow Rate Flow Rate Flow Rate Venting
{In, H,0) delta P {ft/sec) Cone. Flow Rate Volume
(°F)  (in. H,0)  Welght o {in. Hg) {actm) (scfm) (scfm) (dscfm) (scf) Cycle
(/g-mol} (min)
09:05 199 17.99 99.74 29.08 0
09:07 216 17.99 99.74 29.08 2
09:09 217 17.99 99.74 29.08 4
09:11 219 17.99 99,74 29.08 6
09:13 221 17.99 99.74 29.08 8
00:15 213 17.99 99.74 29.08 10
09:17 213 17.99 99.74 29.08 12
09:19 213 17.99 99.74 29.08 14
09:21 213 17.99 99.74 29.08 16
09:23 213 17.99 99.74 29.08 18
09:26 243 4929503 214 32 17.99 386 99.74 29.08 8,174 6,727 17 20
09:27 21,9 4879744 214 34 17.99 366 99.74 29.08 7,742 6,402 17 148,004 22
09:29 21 4582576 214 32 17.99 359 99.74 29.08 7,699 6,264 16 160,807 24
09:31 16.3  4.037326 214 34 17.99 316 99.74 29.08 6,679 6,523 14 173,315 26
09:33 211 4593474 214 29 17.99 361 99.74 29.08 7,644 6,247 16 184,360 28
09:35 109 3.3015156 214 24 17.99 261 99.74 29.08 5,527 4,463 12 196,854 30
09:37 8.3 3.04959 214 37 17.99 238 99.74 29.08 5,028 4,186 11 205,780 32
09:39 11 3.316625 214 26 17.99 262 99.74 29.08 5,539 4,494 12 214,153 34
09:41 84 2.898276 214 34 17.99 227 99.74 29.08 4,795 3,965 10 223,141 36
09:43 2.5 1.681139 214 30 17.99 124 99.74 29.08 2,628 2,153 6 231,071 38
09:45 44 2.097618 214 49 17.99 161 99.74 29,08 3,411 2,919 8 235,376 40
09:47 237 4868265 216 59 17.99 371 99.74 29.08 7,841 6,840 18 241,214 42
09:49 19.1 4370356 216 46 17.99 338 99.74 29.08 7,142 6,052 16 254,895 44
09:51 6.2 248998 215 40 17.99 194 99.74 29.08 4,094 3,427 9 266,999 46
Run C3 - East Vent - 7/20/11
12,000 . e -
10,000
ﬁ 8,000
2
]
o
g 6,000
w
E)
‘3 ssens RUN C3
£
2 4,000
o
>
2,000
3]
0 20 40 60 80 100 i20 140 160 180

Elapsed Time of Venting Cycle {min)




MPC 2056 DCU
Vent Emissions Test
Volumetric Flow Rate Data

EPA Method 2
Run 1
Run D2 - East Veat - T16/11
Average Elapsed
deltaP  SQRT Vent Static Wet Gas Velosity a::ue: Bar, Volumetric  Volumetric EJ;E‘;::::‘.? Volumetric Ve.lr-\t Gas Time of
Time {in.H;0) delta P Temp. Pressure Molecular (fisec) Cone. Pressure  Flow Rate Flow Rate Flow Rate Flow Rate Volume Venting
(°F)  (in. H,0) Weight %) ) {in. Hg} {acfm) {scfm) (sofm} {dscfm) (seh) Cycle
{g/g-mol) ° {min)
16:39 22 148324 180 10 17.99 116 99.30 29.26 2,454 2,030 14 0 0
19:41 228 4774935 218 16 17.99 382 99.30 29.26 8,072 6,385 45 4,059 2
19:43 22,1 4701064 222 16 17.89 377 $9.30 2026 7,971 6,278 44 16,849 4
19:45 196 4427189 227 18 17.98 356 99.30 29.26 7,534 5,890 41 29,405 6
19:47 179 4230839 231 14 17.99 342 99.30 20.26 7238 5,599 39 41,185 8
18:49 17 4123106 233 14 17.99 334 99.30 29.26 7,064 5,449 38 52,383 10
19:51 153 3911521 231 14 17.99 316 99.30 20.26 6,692 5177 38 63,281 12
19:53 138 3.714835 235 12 17.99 302 98.30 2926 6,389 4,890 34 73,634 14
19:55 12.7 3.563706 235 10 17.99 290 99.30 29,26 8,144 4,680 33 83,414 16
19:57 12.3 3.507136 236 10 17.99 288 99.30 20.26 8,051 4,602 32 92,774 18
19:59 108 3.265764 237 10 17.99 266 99.30 20.26 5622 4,269 30 101,978 20
20:01 10.2 3.193744 238 10 17.99 261 99.30 29.28 5,518 4,185 29 110,617 22
20:03 103 3.200361 238 10 17.99 262 99.30 2926 5,545 4,205 29 118,887 24
20:05 12.3 3.507136 237 10 17.99 286 99.30 20.26 6,056 4,599 32 127,298 26
20:07 124 3.521383 236 12 17.98 287 99.30 29.26 8,081 4632 32 136,495 28
20:09 13.2 363318 236 12 17.99 296 99.30 29.26 6,253 4,779 33 145,760 30
20:11 14.7 3.834058 235 12 17.99 312 99.30 29.26 6,504 5,047 35 155,318 32
20:13 15 3.872083 230 12 17.99 314 99.30 29.26 6,637 5117 38 165,413 34
20115 14.8 3.847077 234 12 17.99 313 99.30 29.26 6612 5,068 35 175,646 36
20:17 152 3.898718 234 12 17.98 317 99.30 29.26 8,701 5,136 36 185,762 38
20:19 144 3.794733 233 12 17.99 308 99.30 29.26 6,517 5,003 35 196,054 40
20:21 1586 3.949684 233 12 17.09 321 99.30 29.26 6,784 5207 36 206,059 42
20:23 158 3.949684 234 12 17.89 321 99.30 29.28 6,788 6,203 38 216,473 44
20:25 15.8 3.974921 234 12 17.99 323 99.30 29.26 6,832 5,236 37 226,879 46
20:27 15.9 3.98748 234 12 17.99 324 99.30 29.26 6,853 5,263 37 237,352 48
20:29 152 3.808718 233 12 17.99 317 99.30 29.26 6,696 5,140 36 247,857 50
20:31 16 3.872983 233 12 17.99 314 99.30 20.26 6,652 5,108 36 258,137 52
20:33 14.9 3.860052 233 12 17.99 313 99.30 29.26 6,630 5,089 36 268,348 54
20:35 14.7 3.834058 232 12 17.89 3N 99.30 29.26 6,580 5,058 35 278,525 56
20:37 14.3 3.781534 232 12 17.99 307 99.30 20.26 6,490 4,089 35 288,642 58
20:39 138 3.714835 232 12 17.98 301 99.30 29.26 6,376 4,901 34 208619 60
20:41 125 3.635634 232 12 17.99 287 99.30 20.26 6,068 4,664 33 308,421 62
20:43 12.8 3.5677708 228 12 17.89 289 99.30 29.28 6,122 4,734 33 317,749 64
20:45 126 3.5649648 229 12 17.99 287 99.30 20.26 6,079 4693 33 327,218 66
20:47 126 3.649648 230 10 17.99 288 98.30 20.26 6,098 4678 33 336,602 68
20:49 124 3.621363 230 7 17.99 287 99.30 29.26 8,072 4,624 32 345,959 70
20:51 11.8 3435113 229 7 17.99 280 99.30 29.26 5919 4514 32 365,206 72
20:63 141 3.331666 229 7 17.89 21 99.30 20.26 5,741 4,378 31 364,234 74
20:55 108 3.286335 228 7 17.99 267 99.30 20.26 5,658 4,321 30 372,980 76
20:57 104 3.224903 228 6 17.99 263 96.30 29.26 5,560 4,236 30 381,633 78
20:59 102 3.193744 227 6 17.99 260 99.30 29.26 6,502 4,198 29 390,104 80
2101 10 3.162278 227 ] 17.99 258 99.30 29.26 5,448 4,156 29 398,499 82
21:.03 8.9 2983287 226 8 17.99 243 99.30 20.26 5,136 3,924 27 406,811 84
21.05 84 2898275 225 8 17.99 236 99.30 20.26 4,988 3,815 27 414,659 86
21.07 84 2898275 224 5 17.99 236 99.30 29.26 4,988 3,813 27 422,289 88
21:09 76 275681 225 4 17.99 225 99.30 29.26 4,754 3,620 25 429,914 90
2t 6.7 2.588438 224 4 17.99 21 99.30 29.26 4460 3401 24 437,153 92
2113 6 244949 225 4 17.99 200 99.30 29.26 4,224 3,216 22 443,956 94
21:15 58 2366432 228 4 17.99 193 99.30 29.26 4,084 3,105 22 450,388 96
21147 52 2280351 226 3 17.09 186 99.30 29.26 3,940 2,988 21 456,597 98
Run D2 - East Vent - 7/15/11
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MPC 205 DCU

Vent Emissions Test
Volumetric Flow Rate Data

EPA Method 2
Run1
Rur B33 - West Vent « 7116111
Average Elapsed
dolt Vent Statio Wat Gas Average Bar, Volumettio  Velumetric Extrapolated Volumetrie Total Time of
a P SQRT Velooity Moisture Volumetrio Vant Gas
Time Temp. Prossure  Moleoular Pressure  Flow Rate Flow Rate Flow Rate Venting
(in. H,0) deltaP | {ft/sec) Cone. Flow Rate Volume
(°F) (in.H,0)  Weight (%) (in. Hg} {acfm) {sefm) (sofm) (dsefm) (sef) Cycle
(g/g-mol) (min)
1322 42 6.48074 230 36 17.99 609 99.51 29.38 10,774 8,825 a3 0 0
13:24 82 2.86356 230 38 17.99 225 89.51 20.38 4,749 3,908 19 17,648 2
13:26 33 1.81669 230 34 17.99 143 98.51 20.38 3.027 2,468 12 25,466 4
13:28 38 1.94936 230 33 17.99 154 99,51 29.38 3,252 2,645 13 30,401 8
13:30 21 1.44914 227 30 17.99 114 938.51 29.38 2421 1,964 10 35,692 8
13:32 3 173205 230 30 17.98 137 99.61 29.38 2,899 2,342 11 39,620 10
13:34 29 1.70284 230 28 17.99 135 99.51 29.38 2,857 2,297 it 44,304 12
13:36 25 158114 230 26 17.99 126 99.51 29,38 2,659 2,128 10 48,889 14
13:38 3.2 178885 230 25 17.99 142 99.51 29.38 3,012 2,405 12 53,1585 16
13:40 54 2323719 229 24 17.99 185 99.51 29.38 3,915 3,123 15 57,965 18
13:42 4 2 228 2 17.99 160 98.51 29.38 3,375 2,683 13 64,210 20
13:44 2.3 1.51658 227 22 17.99 121 99.51 29.38 2,557 2,038 10 69,677 22
13:46 3.2 1.78885 229 30 17.99 141 99,51 20,38 2,992 2,421 12 73,649 24
13:48 28 167332 227 30 17.99 132 99.51 29,38 2,795 2,268 11 78,490 26
13:50 25 158114 228 30 17.99 126 99.51 20.38 2,643 2,144 10 83,026 28
13:52 1.8 1.34164 228 28 17.99 106 99.51 29.38 2,248 1,813 9 87,308 30
13:54 27 164317 229 26 17.99 131 99.51 29.38 2,761 2,213 1" 90,933 32
13:56 2.1 144914 228 26 17.99 115 89.61 29.38 2434 1,953 10 95,360 34
13:58 19 1.3784 229 26 17.99 110 99.61 29.38 2,317 1,857 9 99,266 k]
14:00 19 1.3784 228 24 17.99 110 99,51 29.38 2,320 1,854 g 102,980 38
14:02 16 1.26491 228 24 17.99 101 98.61 29.38 2,129 1,701 8 106,687 40
14:04 2 141421 228 24 17.99 113 99.51 20.38 2,381 1,802 9 110,089 42
14:06 2 141421 228 24 17.99 13 99.61 29,38 2,381 1,902 9 113,892 44
14:08 3 173205 228 23 17,99 138 99.51 29.38 2,919 2,326 it 117.69% 46
14:10 23 1.61658 227 22 17.99 21 99.51 29.38 2,557 2,036 10 122,348 48
14:12 27 164317 227 20 17.99 131 99.51 29.38 2,777 2,201 11 126,421 50
14:14 26 161245 227 20 17.99 129 99.51 29.38 2,725 2,160 11 130,822 52
14.16 2.4 1.64918 228 20 17.99 124 99.51 29.38 2,620 2,073 10 135,141 54
14:18 23 1.51658 227 19 17.98 121 99.61 29.38 2,566 2,028 10 139,288 56
14:20 25 158114 227 19 17.99 126 99.51 29.38 2,675 2,115 10 143,346 68
14:22 22 1.48324 227 18 17.99 118 99.51 29.38 2,513 1,982 10 147,676 60
14:24 23 161658 228 17 17.99 122 99.51 29.38 2,574 2,022 10 151,640 62
14:26 24 1.54919 227 17 17.99 124 99,51 29.38 2,628 2,087 10 155,685 64
14:28 25 1.68114 228 17 17.99 127 89.51 20.38 2,684 2,109 10 169,720 66
14:30 31 176068 227 17 17.99 141 99.51 29.38 2,986 2,350 "M 163,937 68
14:32 29 170204 228 17 17.99 137 99.51 29.38 2,891 2,271 1" 168,636 70
14:34 26 161245 227 16 17.98 129 99.51 29.38 2,738 2,149 10 173,178 72
14:36 29 170294 228 14 17.98 137 99.51 29,38 2,901 2,263 " 177,477 74
14:38 25 158114 228 14 17,99 127 99.51 29.38 2,694 2,101 10 182,002 76
14:40 27 164317 227 14 17,99 132 99.51 29.38 2,797 2,185 1 186,204 78
14:42 24 1.54919 227 14 17.99 126 99.51 29.38 2,637 2,060 10 190,574 80
14:44 24 1.54919 227 14 17.99 126 99.51 29.38 2,637 2,060 10 194,694 82
14:46 23 1.61658 227 14 17.99 122 99.51 29.38 2,582 2,017 10 198,814 84
14:48 23 1.51668 227 14 17.99 122 99.61 29.38 2,582 2,017 10 202,848 86
14:60 23 1.51658 227 14 17.99 122 99.51 29,38 2,582 2,017 10 206,881 88
14:52 23 161658 227 14 17.99 122 99.61 29,38 2,582 2,017 10 210,914 20
14:54 24 1.64919 226 14 17.99 1256 99.61 2938 2,635 2,062 10 214,947 92
14.56 25 1.68114 226 14 17.99 127 99.51 29.38 2,690 2,104 10 219,070 94
14:58 22 1.48324 226 14 17.99 119 99.51 29.38 2,523 1,974 10 223,279 9%
15:00 22 148324 226 14 17.99 119 98.61 20.38 2,523 1,974 10 227,226 98
15:02 25 168114 225 14 17.98 127 99.51 29.38 2,688 2,106 10 231,174 100
15:04 23 1.51658 225 14 17.99 122 99.61 20.38 2,578 2,020 10 235,385 102
15:06 2 141421 224 12 17.99 114 99.51 29.38 2,408 1,880 9 239,424 104
15:08 21 144914 224 12 17.99 117 99.51 29.38 2,467 1,927 g 243,184 108
16:10 21 144914 222 1 17.99 17 99.51 29.38 2,467 1,927 9 247,037 108
16:12 18 134164 224 10 17.99 108 99.51 28,38 2,280 1,779 9 250,891 110
16:14 26 161245 226 10 17,99 130 99.54 28,38 2,754 2,137 10 254,449 112
16:16 22 1.48324 225 10 17,99 120 99.51 29.38 2,534 1,966 10 258,723 114
15:17 22 148324 225 10 17.99 120 $9.51 29.38 2,634 1,966 10 260,668 115
Run D3 - West Vent - 7/16/11
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MPC 205 DCU
VentEmisslons Test
Volumetrlo Flow Rate Data

EPA Msthod 2
Run1
Run 04 - West Vont - 78111
Average Elapsed
o dekas  SORT Vort  Statle  WetGan 1::1.::1“.: Bar.  Volumetre  Volumatrio E\’I‘;":.""‘:"::": Votumetric V‘T’:'g'“ Time of
mo Tomp. Pressurs  Mokeoular Prossure  FlowRate  Flow Rata Flow Rate Venting
(n.H,0) dotaP (tses)  Cono, Flow Rate otume
(F) (nHO)  Weght oy (nbo) et (setm) ptin wremy Vol ayole
(gh-mof) {min)
0720 32 178885 13720 788 T 9884 7038 708 3583 % 0 0
0222 245 494975 215 18 1798 393 0884 2038 8315 6675 7 5,164 2
0224 22 4g%042 219 18 1798 a4 9884 2038 7.903 6308 7 18513 4
0226 208 45607 230 18 1798 366 9884 2038 7746 6083 7 31126 6
0228 204 459347 232 18 1798 370 9884 2038 7832 5103 7 43201 8
0230 188 434741 233 16 1798 351 9884 2938 7418 5772 &7 55.497 10
0232 188 43388 233 16 1798 350 9884 2938 7308 5757 67 67,041 12
0234 175 41833 233 14 1798 38 9884 2038 7185 5541 64 78,554 1
0236 168 409878 203 14 1798 31 0884 2038 7010, 5420 Y 89,635 i
0238 162 4092 22 12 1798 %24 o884 2938 6846 5381 02 100493 18
0240 154 392428 234 12 1788 a18 e84 2038 6733 5.181 I 2 20
0242 143 378163 24 12 7798 307 884 2038 6488 4993 58 21578 22
0244 13 360855 O 12 7708 238 9884 2938 5036 5847 68 ]
0246 128 354965 O 12 1798 234 9884 2938 4958 5757 7 143256 26
0248 125 353853 235 10 1788 288 9384 2938 6085 4653 54 164760 28
0250 119 344984 234 10 1798 280 9884 2938 5933 4543 3 1640786 30
0252 117 342083 235 10 1798 278 98s4 2038 5887 4502 52 173183 32
0256 113 336185 234 8 1788 274 9884 2038 5796 4417 51 182167 34
0256 122 349285 234 8 1798 285 o884 2038 6022 4589 53 191000 38
0258 114 337639 233 8 1798 2715 9884 2038 5817 4439 51 200178 38
0300 129 359168 233 8 17798 203 9884 2038 6,188 w2 55 200057 40
0302 132 3638 231 8 1798 205 9884 2038 6251 4784 55 28502 42
0304 124 352138 232 8 1798 287 o884 2938 6063 4533 54 28069 44
0306 128 357771 232 8 1788 201 9884 2038 6.160 4707 55 23733 46
0308 126 354965 231 8 1798 289 9884 2038 6.107 4674 54 26761 48
0310 13 360555 233 8 1798 294 9884 2038 6212 4741 55 256098 50
0312 122 349285 230 8 1798 284 9884 2938 6005 4602 53 65580 52
0314 118 343511 232 8 1798 280 9884 2038 5914 4520 52 74785 54
0316 118 343511 232 8 1798 280 9884 2038 5914 4520 52 283824 56
0318 114 337639 232 8 1798 275 9884 2038 5813 4443 52 202864 58
0320 114 337638 231 7 1798 275 9884 2038 5816 4440 5t 301749 60
0322 114 a3der 227 7 1788 211 sesd 2938 5722 4394 51 30630 62
0324 106 328676 230 7 1798 265 sesd 2938 5604 4285 50 3948 64
0326 98 34305 232 7 1798 285 9884 2938 5396 4114 4@ 327988 66
0328 10 316228 228 6 7798 257 sasd 2938 5442 4163 s 36216 68
0330 93 304959 23t 6 1798 240 o884 2038 5260 4006 4% 344541 7
0332 89 299320 232 6 1798 243 9884 2038 5.149 3916 45 wss2 72
0334 9 3w 8 788 245 ess4 2038 5.178 3938 s 60383 74
033 81 301662 230 5 1798 246 9884 2038 5205 3960 46 368259 76
0338 84 289828 231 5 1798 207 9884 2038 5005 3802 a“ wete 78
030 8 282843 231 5 1798 231 9884 2038 4884 a7 4 383783 80
oxs2 78 270285 23t 5 1788 28 sesd 2038 4823 3664 2 391208 82
o344 75 273861 220 5 1788 223 9884 2038 4722 3598 2 8532 84
0345 73 270185 220 5 17e8 20 9884 2038 4659 3550 4 05728 86
0348 89 262670 220 4 1788 204 9884 2038 4535 3447 40 2827 e
0350 64 252002 230 4 1788 207 9884 2038 4371 3317 38 49720 %0
0352 62 248998 230 4 1798 200 9884 2938 4302 3265 38 26355 92
0354 62 248998 229 4 1788 200 9884 2938 4209 3267 3 42884 94
0356 65 254951 227 4 1798 208 9884 2038 4395 3350 39 49419 06
0358 68 260768 226 4 77es 212 sesd 2038 4492 3420 “ as9 98
0400 7 264575 220 4 1798 216 9884 2038 4568 3472 " 452017 100
0402 73 270185 228 5 1798 220 9884 2038 4655 3552 4 459920 102
0404 77 277480 224 5 17798 225 8B4 2938 4767 3659 2 467025 104
0408 8 282843 224 5 1798 200  s8s4 2938 4859 3720 3 47433 106
0408 89 298329 226 6 1798 242 9884 2038 5427 3933 % 481801 108
0410 95 308221 223 6 1788 250 9884 2038 5285 4072 @ 9887 110
o412 98 34305 225 6 1788 254 9884 2038 5376 4130 ® 497811 142
o414 102 319374 224 6 1708 259 9884 2038 5.480 4218 4 506071 114
o416 104 32249 224 6 17e8 262 o884 2038 553 4257 49 514503 116
0418 1o adeze8 225 ] 1708 257 o884 2038 5430 a2 n 523018 118
0420 108 328834 225 7 1798 266 9884 2038 5636 4341 50 531362 120
0422 97 311448 226 7 1788 253 98e4 2038 5341 4114 s 50043 122
0424 10 31628 223 6 1798 256 9884 2938 5422 4178 @ see271 124
0426 10 316228 225 6 1798 257 9884 2938 5430 a2 48 558627 126
0428 95 308221 225 6 1798 250 9884 2038 5203 4066 @ 564970 128
0430 95 308221 222 6 1798 250 9884 2038 5281 4075 a7 573002 130
0432 91 301662 224 6 7788 245 9884 2038 5176 3983 4 581253 132
0434 85 291648 224 6 798 206 9884 2038 5003 3848 45 589218 134
0435 88 296848 221 6 1798 240 9884 2038 5079 3925 4 596915 13
0438 84 280828 226 5 1708 236 9884 2038 4987 3816 «“ 604765 138
0440 9 3 2 5 1788 244 9884 2038 5,162 3950 % 612397 140
o442 78 281060 227 5 1798 220 9884 2038 4839 3698 4 620207 142
o444 76 276681 226 5 1788 224 9884 2038 4743 3630 2 627693 144
o448 7 264575 226 5 1798 215 9884 2938 4552 3,483 40 634952 146
o448 73 270185 226 5 1798 220 9884 2038 4849 3557 4t Ba1919 148
0450 76 275601 226 4 1798 225 9884 2038 4749 3625 2 649034 150
0452 71 266458 226 4 1788 217 9884 2038 4590 3504 4 656285 152
0454 69 262670 226 4 1798 214 9884 2038 4525 3454 o 663202 154
0456 67 250844 226 4 1788 211 easd 2038 4459 3404 30 670201 166
0458 65 254951 225 4 1798 207 9se4 2038 4380 3355 39 677008 158
0500 6 244949 224 4 17.98 199 9884 2038 4214 3226 k% 683719 160
0502 58 240832 223 3 1798 106 9884 2038 4145 3470 37 soiiz0n 162
Run D4 - West Vent - 7/18/11
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MPC 205 DCU
Vent Emissions Test
Volumetrie Flow Rate Data

EPA Method 2
Run{
Run D6 - West Vent - 727141
Average Elapsed
doltap ggrr Vent Staflo - WetGas .. l:vo:s’l!u‘:: ar. v Ej oumts ¥ Vo‘;:;t;‘as Time of
Time (in.H;0) dofta P Temp. Pressure Molesular (tsec) Cono Pressure  FlowRate  Fiow Rate Flow Rate Flow Rate Volume Venting
e CF)  (In.H0)  Walght %) ) {in. Hg) (actm) (sefm) (sotm} {dseim) (sen) Cycle
(glg-mol) * (min)
01:29 17 130384 108 6 17.99 97 99.62 2810 2,048 1,879 9 [ 0
0131 482 694262 220 32 17.89 547 99.52 28.10 11,861 9,437 48 3,759 2
01:33 49.1 700714 222 30 17.99 554 99.52 20.10 1,713 8,489 46 22,633 4
01:35 49 7 224 30 17.99 554 98.52 20.10 11,718 9,465 48 41,810 8
01:37 486 697137 230 30 17.69 554 99.52 29.10 11,722 9,385 45 60,540 8
01:39 48.1 603542 23 30 17.09 552 99.52 28.10 11.670 9,330 45 79,310 10
01:41 47.2 6.87023 230 30 17.99 546 89.52 29.10 11,552 9,249 45 97,970 12
01:43 477 890652 233 30 17.99 550 99.52 20.10 11,638 9,278 45 116,469 14
01:45 48.1 67897 234 30 17.89 541 99.52 2.10 11,449 9,114 44 135,024 16
01:47 474 686294 233 30 17.69 547 99.52 20.10 11,565 9,218 45 153,253 18
01:49 465 681608 233 30 17.99 543 99.52 28.10 11491 9,160 44 171,691 20
o151 47 6.85565 233 30 17.99 546 99.52 20.10 11,552 9,209 44 190,012 22
01:53 468 684106 232 30 17.99 545 99.52 29.10 11,618 9,198 44 208431 24
01:55 48 878233 232 30 17.99 540 99.52 29.10 11,420 8118 44 228,824 26
0157 468 6.84105 232 30 17.99 545 99.52 2910 11,518 9,188 44 245,059 28
01:59 487 6.83374 232 30 17.98 544 99.52 2910 11,507 9,187 44 263,452 30
02:01 4586 8.75278 231 30 17.99 537 89.52 28.10 11,363 9,084 44 281,825 32
02:03 482 670708 231 30 17.99 541 99.52 28.10 11,437 9,144 44 299,893 34
02:05 458 8.76757 23t 30 17.99 538 99.52 29.10 11,387 9,104 44 318,261 38
02:07 45.2 672309 232 30 17.99 535 99.52 20.10 11.32¢ 8,038 44 336,490 38
02:08 445 667083 234 28 17.89 532 99.52 29.10 1,251 8,853 43 354,568 40
0211 445 6.67083 231 28 17.09 532 989.52 28.10 11.251 8,853 43 372,472 42
02:13 44.1 6.64078 230 28 17.98 529 09.52 28.10 11192 8,919 43 390,378 44
02:15 44.3 6.85582 230 28 17.99 530 99.52 20.10 11,218 8,939 43 408,216 46
02:47 44 663326 229 28 17.99 628 99.52 20.10 14471 8916 43 426,095 48
02:49 44 663325 231 28 17.99 520 99.52 28,10 11,188 8,903 43 443,926 50
0221 434 6.58787 231 28 17.89 526 99.62 28.10 1M, 8,842 43 461,731 52
0223 435 659545 230 28 17.69 525 89.62 28.10 11,418 8,858 43 479,414 54
.25 4.1 6.84078 230 28 17.99 529 99.52 29.10 11,182 8919 43 497,131 56
02:27 424 851153 230 28 17.89 519 99.52 29.10 10,974 8,746 42 514,969 58
02:29 421 8.48845 230 28 17.89 517 99.52 29.10 10,6368 8715 42 532,460 60
02:31 411 641093 229 26 17.99 512 99.52 20.10 10,823 8,598 41 549,889 62
0233 41 6.40312 230 26 17.69 511 £9.52 28.10 10,817 8,580 41 567,082 64
02:35 396 6.20285 229 28 17.99 502 9952 28.10 10,623 8,438 41 684,241 66
0237 383 8.1887 228 28 17.99 484 92.52 29.10 10.447 8,208 40 601,117 €8
02:38 385 820484 224 28 17.99 493 99.52 20.10 10,437 8350 40 617,714 70
02:41 368 6.0663 229 24 17.99 485 99.52 20.10 10,265 8115 39 634,414 72
02:43 3886 6.04979 221 24 17.99 481 99.62 29.10 10,178 8,140 39 650,644 74
02:45 a5 591608 228 24 17.98 473 99.52 28.10 10,004 7,920 38 666,925 7%
02:47 348 5.88218 228 24 17.99 470 99.52 29.10 9,948 7,874 38 682,764 78
02:48 338 578655 226 22 17.99 484 99.52 29.10 981t 1,752 37 698,513 80
02:51 342 584808 227 22 17.69 468 89.52 20.10 9,805 7816 38 714,018 82
0253 323 568331 228 20 17.99 458 89.52 20.10 9,656 7.572 37 729,649 84
02:55 207 544977 228 20 17.99 438 89.52 29.10 9,259 7,261 35 744,792 86
02:57 28 5.2816 222 18 17.99 424 99.52 2810 8973 7,084 34 759,314 88
02:58 259 50892 228 18 17.99 410 69.52 20.10 8,668 8,764 33 773441 90
03:.0t 25.8 507937 228 16 17.99 410 99.62 2010 8,672 8,735 33 788,969 92
0303 235 484768 225 16 17.99 390 99.62 29.10 8,258 6,443 3t 800,438 04
03:.05 227 476445 228 14 17.89 385 99.52 29.10 8,154 6,302 30 813,221 96
03.07 208 453872 223 14 17.99 368 99.52 28.10 7,740 6,026 25 825,824 8
03.09 189 434741 228 14 17.99 352 99.52 29.10 7,440 5750 28 837,974 100
0311 17.3 415033 227 12 17.89 337 99.52 20.10 7,131 5492 27 849,474 102
03:13 17.8 4.219 228 12 17.99 342 99.52 29.10 7,238 5,567 27 860,458 104
03:15 16.2 4.02492 228 10 17.99 327 99.52 20.10 6,922 5,207 26 871,591 108
03:17 152 389872 227 8 17.99 318 99.52 29.10 8,717 5,122 25 882,188 108
0318 145 380789 227 7 17.99 311 99.52 2010 6,569 4997 24 892,430 110
03:21 123 350714 227 6 17.89 288 89.52 28.10 6,057 4,596 22 002,424 112
03:23 123 350714 228 6 17.99 287 99.52 2010 6,062 4,503 22 911,617 114
03:25 13 360855 228 8 17.89 205 99.52 298.10 8,232 4722 23 920,803 118
03:27 132 363318 228 8 17.89 2097 99.52 20.10 6,280 4,758 23 930,247 118
03:29 132 363318 228 7 17.99 298 99.52 2810 8,272 4,784 23 939,764 120
03:31 134 36606 226 7 17.89 208 99.62 28.10 6,310 4,807 23 949,292 122
0333 126 3.54065 226 7 17.99 289 99.62 28.10 8,119 4,661 23 958,908 124
03:35 128 3.5777% 226 7 17.99 202 99.52 2010 8,167 4,698 23 968,229 126
03:37 13 3.60555 227 7 17.89 294 99.52 29.10 8,220 4,731 23 877,826 128
03:39 127 3566371 228 7 17.99 201 99.52 29.10 6,152 4,673 23 987,088 130
03:41 13.2 363318 229 6 17.99 207 99.52 28.10 6,284 4,755 23 996,434 132
03.43 13 3.60555 230 8 17.99 285 99.52 20.10 6,241 4,716 23 1.005,944 134
03:45 "7 342053 230 8 17.99 280 99.52 2810 5,921 4,473 22 1015374 136
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Sample Type = Velocity (EPA Method&'1A'and 2)
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Method 3A — O, and CO,



Cdlibration Data



DILUTION RATIO SUMMARY

A2 A3 A4 Cc1 Cc2 c3 D2 D4 D5
Selected DR 21.29 21.32 16.83 18.68 17.27 18.32 106.37 105.82 107.86
Average Pre-test DR 20.13 21.32 13.35 18.14 17.27 17.90 106.37 105.82 107.86
Post-test DR 21.29 13.94 16.83 18.68 15.79 18.32 105.34 95.38
THC1 Pre-test DR 20.59 21.12 13.53
Post-test DR 21.84 13.68 16.98
THC2 Pre-test DR 19.68 21.52 13.18
Post-test DR 20.74 14.21 16.69
M18 Pre-test DR 15.58 14.22 16.32
Post-test DR 15.15 14.46 16.11
02 Pre-test DR 23.46 22.43 14.27 17.65 17.49 17.86
Post-test DR 24.27 15.43 18.57 18.55 16.08 18.53
CO2 Pre-test DR 24.48 23.88 14.30 18.62 17.05 17.94 109.41 108.44 107.86
Post-test DR 24.59 14.83 18.63 18.82 15.50 18.11 108.58 94.61
NO, Pre-test DR 109.77 106.79 106.31
Post-test DR 107.40 95.80
S0O2 Pre-test DR 99.93 102.23 109.40
Post-test DR 100.03 95.72
M308 THC1 Post Test 15.58 14.22 16.32
THC2 Post Test 15.15 14.46 16.11
Average Post Test 15.37 14.34 16.22

Notes: THC dilution ratio is better than any other. The diluted THC response is higher and more in the calibration range of the instrument
So: For Runs A2, A3, A4, THC only used for developing average Pre, and post-test DR
For runs C1, C2, C3, D2, d4, and D5, the other analytes are used to develop DR.
Once the average DR is developed, the larger of pre- or post-test DR is used for the run. This is conservative.

Since DR is not separable from analyzer drift, and this drift is addressed by use of the larger value, values are not corrected for drift, according to the methods.



IRM CALIBRATION AND RUN AVERAGE DATA -RUN 1

SO2 Calibration/Test Run Data

Level Tag Value Cal Error Response Difference Cal Error
Zero: 0.00 0.00 0.00 0.00%
Mid: 5,060.00 5,154.00 94.00 0.94%
High (Span): 9,980.00 9,801.00 -179.00 1.79%
System Bias Check: 5060.00 ppm
SOz Run Average
Zero Upscale Raw Corrected.
Initial Final Initial Final ppmw Wet
0.00 1.00 5154.00 5047.00 -440.00 -437.05
NOx Calibration/Test Run Data
Level Tag Value Cal Error Response Difference Cal Error
Zero: 0.00 1.00 1.00 0.01%
Mid: 4,950.00 5,004.00 54.00 0.54%
High (Span): 9,910.00 9,804.00 -106.00 1.06%
System Bias Check: 4950.00 ppm
NOx Run Average
Zero Upscale Raw Corrected
Initial Final Initial Final ppmw Wet
1.00 1.00 5004.00 5132.00 92.00 88.90
02 Calibration/Test Run Data
Level Tag Value Cal Error Response Difference Cal Error
Zero: 0.00 0.05 0.05 0.00%
Mid: 11.40 6.47 -4.93 0.05%
High (Span): 23.50 16.92 -6.58 0.07%
System Bias Check: 11.40 ppm
02 Run Average
Zero Upscale Raw Corrected
Initial Final Initial Final Y%ew Wet
0.05 -0.03 6.47 6.33 -1.85 -3.32
CO2 Calibration/Test Run Data
Level Tag Value Cal Error Response Difference Cal Error
Zero: 0.00 0.00 0.00 0.00%
Mid: 9.48 9.66 0.18 0.00%
High (Span): 19.50 19.10 -0.40 0.00%
System Bias Check: 9.48 ppm
CO2 Run Average
Zero Upscale Raw Corrected
Initial Final Initial Final Yow Wet
0.00 0.00 9.66 9.72 0.11 0.11
THC Calibration/Test Run Data
Tag Value Cal Error Response Difference Cal Error
Zero: 0.00 0.00
Low: 8,000.00 8,250.00
Mid: 15,000.00 15,500.00
High (Span): 29,900.00 29,600.00
System Bias Check: 15000.00 ppm
THC Run Average
Zero Upscale Raw Corrected
Initial Final Initial Final ppmw Wet
-240.00 -520.00 16200.00 15400.00 2003.00




IRM CALIBRATION AND RUN AVERAGE DATA - RUN 2

SO2 Calibration/Test Run Data

Level Tag Value Cal Error Response Difference Cal Error
Zero: 0.00 0.00 0.00 0.00%
Mid: 5,060.00 5,118.00 58.00 0.58%
High (Span): 9,980.00 9,869.00 -111.00 1.11%
System Bias Check: 5060.00 ppm ‘
802 Run Average
Zero Upscale Raw Corrected
Initial Final Initial Final ppmw Wet
0.00 -4.00 5118.00 5236.00 -100.00 -95.75
NOx Calibration/Test Run Data
Level Tag Value Cal Error Response Difference Cal Error
Zero: 0.00 1.00 1.00 0.01%
Mid: 4,950.00 4,990.00 40.00 0.40%
High (Span): 9,910.00 9,832.00 -78.00 0.78%
System Bias Check: 4950.00 ppm
NOx Run Average
Zero Upscale Raw Corrected
Initial Final Initial Final ppmw Wet
0.00 0.00 4990.00 5164.00 71.00 69.22
02 Calibration/Test Run Data
Level Tag Value Cal Error Response Difference Cal Error
Zero: 0.00 -0.03 -0.03 0.00%
Mid: 11.40 8.24 -3.16 0.03%
High (Span): 23.50 18.91 -4.59 0.05%
System Bias Check: 11.40 ppm
02 Run Average
Zero Upscale Raw Corrected
Initial Final Initial Final Y%ew Wet
0.00 -0.05 - 8.24 4.52 -6.69 -11.86
CO2 Calibration/Test Run Data
Level Tag Value Cal Error Response Difference Cal Error
Zero: 0.00 0.00 0.00 0.00%
Mid: 9.48 9.64 0.16 0.00%
High (Span): 19.50 1.92 -17.58 0.18%
System Bias Check: 9.48 ppm
CO2 Run Average
Zero Upscale Raw Corrected
Initial Final Initial Final %W Wet
0.00 9.64 0.00 9.75 ~540.00 -93907.16
THC Calibration/Test Run Data
Tag Value Cal Error Response Difference Cal Error
Zero: 0.00 -6.00
Low: 8,000.00 8,221.00
Mid: 15,000.00 15,640.00
High (Span): 29,900.00 28,724.00
System Bias Check: 15000.00 ppm
THC Run Average
Zero Upscale Raw Corrected
Initial Final Initial Final ppmw Wet
-250.00 -190.00 17800.00 22400.00 12709.61




IRM CALIBRATION AND RUN AVERAGE DATA - RUN 3

$O2 Calibration/Test Run Data

Level Tag Value Cal Error Response Difference Cal Error
Z610: 0.00 0.00 0.00 0.00%
Mid: 5,060.00 5,095.00 35.00 0.35%
High (Span): 9,980.00 9,913.00 -67.00 0.67%
System Bias Check: 5060.00 ppm
S0z Run Average
Zero Upscale Raw Corrected
Initial Final Initial Final ppmw Wet
0.00 0.00 5095.00 0.00 24.00 47.67
NOXx Calibration/Test Run Data
Level Tag Value Cal Error Response Difference Cal Error
Zero: 0.00 1.00 1.00 0.01%
Mid: 4,950.00 5,004.00 54.00 0.54%
High (Span): 9,910.00 9,804.00 -106.00 1.06%
System Bias Check: 4950.00 ppm
NOx Run Average
Zero Upscale Raw Corrected
Initial Final Initial Final ppmw Wet
1.00 0.00 5004.00 0.00 60.00 117.74
02 Calibration/Test Run Data
Level Tag Value Cal Error Response Difference Cal Error
Zero: 0.00 0.02 0.02 0.00%
Mid: 11.40 12.00 0.60 0.01%
High (Span): 23.50 22.81 -0.69 0.01%
System Bias Check: 11.40 ppm
02 Run Average
Zero Upscale Raw Corrected
Initial Final Initial Final YW Wet
0.00 0.00 12.00 0.00 2.66 5.056
CO02 Calibration/Test Run Data
Level Tag Value Cal Error Response Difference Cal Error
Zero: 0.00 0.02 0.02 0.00%
Mid: 9.48 10.62 1.14 0.01%
High (Span): 19.50 17.61 -1.89 0.02%
System Bias Check: 9.48 ppm
CO2 Run Average
Zero - Upscale Raw Corrected
Initial Final Initial Final %w Wet
0.02 0.00 10.62 0.00 -0.37 -0.68
THC Calibration/Test Run Data
Tag Value Cal Error Response Difference Cal Error
Zero: 0.00 2.00
Low: 8,000.00 8,156.00
Mid: 15,000.00 14,941.00
High (Span}): 29,900.00 29,453.00
System Bias Check: 15000.00 ppm
THC Run Average
Zero Upscale Raw Corrected
Initial Final Initial Final ppmw Wet
29.00 31.00 19100.00 15000.00 2170.00




Test Run A2

0, Calibration Data Summary

Project ID: 40942317
Date: 21-Jul
Instrument Make/Model: Servomex
ID Number: 14400D1/3982
Calibration Span Value (diluted): 1.00
Calibration Span Value: 23.50
Analyzer Operating Range: 25
Units: % (dry)
Technician(s): DC/KMM
Pre-Test System Calibration Error Test Results | 2% Limit
System
Certified CEM Absolute  Cal Error
Cylinder ID Value Time Response Difference (% of Span)
zero N2 0 20:17 0.01 0.01 1%
span (CC99294 23.50 20:19 23.14 0.36 2%
mid-range  CCB87182 11.40 20:22 11.58 0.18 1%
Difution Ratio Results
Dilution
Dilution
T Certified (e13 S System Dilution
ime Response Gas .
Value " Vacuum Ratio
(Diluted) Pressure (in. Hg)
(PSI) ’
zero 20:17 0 0.01 49.92 18.47 N/A
span 20:19 23.50 0.99 49.91 18.46 23.8
mid-range 20:22 11.40 0.49 49.90 18.51 23.1
Average Pre-Test DR 49.91 18.48 23.5
zero gas 22:44 0.0 0.01 49.74 18.07 N/A
span 22:48 23.50 0.93 49.75 17.94 25.2
mid-range 22:50 11.40 0.49 49.75 17.91 23.3
Average Post-Test DR| 49.75 17.97 24.3
Average Span DR 245
Average Mid-Range DR 23.2
System Drift Test Result 3% Limit
System
Cal Error Post-test
CEMS CEMS Drift
Certified Value Response Time Response |[(% of Span)
0 0.01 22:44 0.01 0%
11.40 11.58 22:50 11.46 1%




Test Run A3
0, Calibration Data Summary

Project ID: 40942317
Date: 24-Jul
Instrument Make/Model: Servomex
ID Number: 14400D1/3982
Calibration Span Value (diluted): 1.05
Calibration Span Value: 23.50
Analyzer Operating Range: 25
Units: % (dry)
Technician(s): DC/KMM
Pre-Test System Calibration Error Test Results | 2% Limit
System
Certified CEM Absolute  Cal Error
Cylinder ID Value Time Response Difference (% of Span)
zero N2 0 19:41 0.00 0.00 0%
span CC99294 23.50 19:43 23.00 0.50 2%
mid-range  CC87182  11.40 19:44 11.65 0.25 1%
Dilution Ratio Results
Dilution .
Dilution
Ti Certified e SR System Dilution
ime Value Re;ponse Gas Vacuum Ratio
alu
(Diluted) Pressure (in. Hg)
(PSI) i
zero 19:41 0 0.00 49.83 18.27 N/A
span 19:43 23.50 1.03 49.84 18.25 229
mid-range 19:44 11.40 0.52 49.85 18.27 219
Average Pre-Test DR|  49.84 18.26 22.4
zero gas 21:29 0.0 -0.01 49.78 17.71 NI/A
span 21:41 23.50 1.50 49.80 17.66 15.6
mid-range 21:43 11.40 0.75 49.81 17.66 15.2
Average Post-Test DR|  49.80 17.68 15.4
Average Span DR 19.3
Average Mid-Range DR 18.6
System Drift Test Results 3% Limit
System
Cal Error Post-test
CEMS CEMS Drift
Certified Value Response Time Response |(% of Span))
0 0.00 21:29 -0.01 -1%
11.40 11.65 21:43 11.54 0%




Test Run A4
0, Calibration Data Summary

Project ID: 40942317
Date: 25-Jul
Instrument Make/Model: Servomex
ID Number: 1440001/3982
Calibration Span Value (diluted): 1.65
Calibration Span Value: 23.50
Analyzer Operating Range: 25
Units: % (dry)
Technician(s): DC/KMM
Pre-Test System Calibration Error Test Results | 2% Limit
System
Certified CEM Absolute  Cal Error
Cylinder ID Value Time Response Difference (% of Span)
zero N2 0 13:23 0.01 0.01 0%
span CC99294 23.50 13:26 2331 0.19 1%
mid-range  CC87182 11.40 13:28 11.50 0.10 0%
Dilution Ratio Result
Dilution
Dilution
] Certified = SIS System Dilution
Time y Response Gas B
alue ) Vacuum Ratio
(Diluted) Pressure (In. Hg)
(PSI) i
zero 13:23 0 0.01 49.95 18.07 N/A
span 13:26 23.50 1.63 49,92 18.03 14.4
mid-range 13:28 11.40 0.81 49.92 18.10 14.2
Average Pre-Test DR| 49.93 18.07 14.3
zero gas 15:43 0.0 -0.03 49.94 18.77 N/A
span 15:47 23.50 1.26 49.95 18.75 18.6
mid-range 15:49 11.40 0.62 49.95 18.73 18.5
Average Post-Test DR|  49.95 18.75 18.6
Average Span DR 16.5
Average Mid-Range DR 16.3
Sy Drift Test Results 3% Limit
System
Cal Error Post-lest
CEMS CEMS Drift
Certified Value Response Time Response (% of Span)
0 0.01 15:43 -0.03 -2%
11.40 11.50 15:49 11.44 0%




Test Run C1
0, Calibration Data Summary

Project ID: 40942317
Date: 18-Jul
Instrument Make/Model: Servomex
ID Number: 14400D1/3982
Calibration Span Value (diluted): 1.33
Calibration Span Value: 23.50
Analyzer Operating Range: 25
Units: % (dry)
Technician(s): DC/KMM
Pre-Test System Calibration Error Test R ["2% Limit
System
Certified CEM Absolute  Cal Error
Cylinder ID Value Time Response Differance (% of Span)
zero N2 0 19:33 -0.03 0.03 2%
span CC89294 23.50 19:37 23.64 0.14 1%
mid-range CCBT182 11.40 19:40 11,33 0.07 0%
Dilution Ratio Results
Dilution
Dilution
’ Certified = SE System Dilution
Time v Response Gas .
alue X Vacuum Ratio
(Diluted) Pressure (in. Hg)
(PSI) ’
zero 19:33 0 0.03 58.82 17.74 N/A
span 19:37 23.50 1.34 58.84 17.68 17.6
mid-range 19:40 11.40 0.64 58.84 17.70 17.8
Average Pre-Test DR 58.84 17.70 17.7
zero gas 21:33 0.0 -0.02 58.87 17.55 N/A
span 21:43 23.50 1.28 58.87 17.62 18.4
mid-range 21:41 11.40 0.61 58.87 17.59 18.7
Average Post-Test DR|  58.87 17.59 18.5
Average Span DR 18.0
Average Mid-Range DR 18.2
System Drift Test Resul 3% Limit
System
Cal Error Post-test
CEMS CEMS Drift
Certified Value Response Time Response |(% of Span)
0 -0.03 21:33 -0.02 1%
11.40 11.33 214 10.74 -3%




Test Run C2
0, Calibration Data Summary

Project ID: 40942317
Date: 19-Jul
Instrument Make/Model: Servomex
ID Number: 14400D1/3982
Calibration Span Value (diluted): 1.34
Calibration Span Value: 23.50
Analyzer Operating Range: 25
Units: % (dry)
Technician(s): DC/KMM
Pre-Test System Calibration Error Test Results ["2% Limit
System
Certified CEM Absolute  Cal Error
Cylinder ID Value Time Response Difference (% of Span)
zero N2 0 1135 0.00 0.00 0%
span CC99294 23.50 11:39 23.51 0.01 0%
mid-range  CCB87182 11.40 11:40 11.39 0.01 0%
Dilution Ratio Results
Dilution -
Dilution
Ti Certified GEH Sysem System Dilution
ime Val Response Gas Y Rati
alue ; acuum io
(Diluted) Pressure (In. Hg)
(PSI) .
zero 11:35 0 0.00 54.96 17.46 NIA
span 11:39 23.50 1.34 NIA NIA 17.5
mid-range 11:40 11.40 0.65 N/A NIA 175
Average Pre-Test DR| 6496 17.46 17.5
zero gas 15:22 0.0 -0.02 N/A N/A N/A
span 15:25 23.50 1.48 N/A N/A 15.8
mid-range 15:27 11.40 0.70 MiA MNiA 16.3
Average Post-Test DR| #DIv/0 #DIVi0! 16.1
Average Span DR 16.7
Average Mid-Range DR 16.9
System Drift Test Results 3% Limit
System
Cal Error Post-test
CEMS CEMS Drift
Certified Value Response Time Response |(% of Span))
0 0.00 15:22 -0.02 A%
11.40 11.39 15:27 11.23 A%



Test Run C3
0O, Calibration Data Summary

Project ID: 40942317
Date: 20-Jul
Instrument Make/Model: Servomex
ID Number: 14400D1/3982
Calibration Span Value (diluted): 1.32
Calibration Span Value: 23.50
Analyzer Operating Range: 25
Units: % (dry)
Technician(s): DC/KMM
Pre-Test System Calibration Error Test R It | 2% Limit
System
Certified CEM Absolute  Cal Error
Cylinder ID Value Time Response Difference (% of Span)
zero N2 0 08:22 0.00 0.00 0%
span CC99294 23.50 08:24 23.16 0.34 1%
mid-range  CC87182 11.40 08:25 11.57 0.17 1%
Dilution Ratio Results
Dilution _—
Dilution
. Certified  CEM | S¥stM  gitem | Dilution
Time Val Response Gas v Rati
alue - acuum atio
(Diluted) Pressure (In. Hg)
(PSI) :
zero 08:22 0 0.00 N/A N/A N/A
span 08:24 23.50 1.30 NIA NIA 18.1
mid-range 08:25 11.40 0.65 NIA MA 17.6
Average Pre-Test DR| #DIV/0! #DIVIO! 17.9
zZero gas 10:18 0.0 -0.03 N/A N/A NI/A
span 10:14 23.50 1.26 NIA N/A 18.6
mid-range 10:15 11.40 0.62 NIA MNIA 18.4
Average Post-Test DR| #DiV/0! H#DIV/O! 18.5
Average Span DR 18.4
Average Mid-Range DR 18.0
System Drift Test Results 3% Limit
System
Cal Error Post-test
CEMS CEMS Drift
Caertified Value Response Time Response [(% of Span)
0 0.00 10:18 -0.03 -3%
11.40 11.57 10:15 11.06 2%




Project ID:

Date:

Instrument Make/Model:

ID Number:

Calibration Span Value (diluted):
Calibration Span Value:
Analyzer Operating Range: 25

40942317
15-Jul
Servomex
14400D1/3982

Test Run D2
0, Calibration Data Summary

Units: % (wet)
Technician(s): DC/KMM
System Calibration Error Test Results | 2% Limit
System
Certified CEM Absolute  Cal Error
Cylinder ID Value Time Response Difference (% of Span)
zero N2 0 18:05 0.05 0.05 22%
span CC99294 23.50 18:27 16.92 6.58 28%
mid-range  CC87182 11.40 18:30 6.47 4.93 21%
Dilution Ratio Results
Dilution
Dilution
Ti Certified =Ll SEEn System Dilution
ime Val Response Gas v Rati
alue I acuum atio
(Diluted) Pressure (In. Hg)
(PSI) i
zero 18:05 0 0.05 27.50 18.39 N/A
span 18:27 23.50 0.16 27.50 18.26 148
mid-range 18:30 11.40 0.06 27.50 18.26 187
Average Pre-Test DR|  27.50 18.30 168
Average Pre-Test DR (CO2, NOX and SO2) 106
zero 20:13 0 -0.02 27.50 18.29 N/A
mid-range 20:20 11.40 0.07 27.50 18.19 171
Average Mid-Test DR|  27.50 18.24 N/A
Average Mid-Test DR (CO2, NOX and SO2) 102
zero gas 21:38 0.0 -0.03 27.50 18.27 N/A
span 21:32 23.50 0.16 27.50 18.20 147
mid-range 21:27 11.40 0.06 27.50 18.23 192
Average Post-Test DR 27.50 18.23 169
Average Post-Test DR (CO2, NOX, and S02) 105
Average Span DR 147
Average Mid-Range DR 183
System Drift Test Results 3% Limit
System
Cal Error Post-test
CEMS CEMS Drift
Certified Value Response Time Response (% of Span)
0 0.05 20:13 -0.02 -32%
11.40 6.47 20:20 7.08 3%
0 0.05 21:32 -0.03 -35%
11.40 6.47 21:27 6.33 -1%




Project ID: 40942317
Date: 16-Jul
Instrument Make/Model: Servomex

ID Number: 14400D1/3982

Calibration Span Value (diluted): 0.22
Calibration Span Value: 23.50
Analyzer Operating Range: 25

Test Run D3
0, Calibration Data Summary

Units: % (wet)
Technician(s): DC/KMM

System Calibration Error Test Results [ 2% Limit

System

Certified CEM Absolute  Cal Error

Cylinder 1D Value Time Response Difference (% of Span)|
zero N2 0 18:05 0.03 0.03 14%
span CC99294 23.50 18:27 22.28 1.22 5%
mid-range  CC87182 11.40 18:30 8.87 2.53 11%
Dilution Ratio Results
Dilution _—
Dilution

- Certified . CCM System  gusiem | Dilution

fme Value Response ey Vacuum Ratio
(Diluted) Pressure (In. Hg)
(PSI) ’

zero 18:05 0 0.03 N/A 18.15 N/A
span 18:27 23.50 0.21 N/A 18.12 114
mid-range 18:30 11.40 0.08 N/A 18.09 139
Average Pre-Test DR| #DIV/0! 18.12 127
Average Pre-Test DR (CO2, NOX and SO2) 108
2ero gas 21:38 0.0 0.04 N/A 18.11 N/A
span 21:32 23.50 0.14 N/A 18.10 171
mid-range 21:27 11.40 0.04 N/A 18.11 268
__Average Post-Test DR #DIV/0! 18.11 219
Average Post-Test DR (CO2, NOX, and $02) 107
Average Span DR 143
Average Mid-Range DR 204

System Drift Test Results 3% Limit
System
Cal Error Post-lest
CEMS CEMS Drift
Certified Value Response Time Response |(% of Span)
0 0.03 21:32 -0.04 32%
11.40 8.87 21:27 4.61 -18%




Test Run D4
0, Calibration Data Summary

Project ID: 40942317
Date: 18-Jul
Instrument Make/Model: Servomex
ID Number: 14400D1/3982
Calibration Span Value (diluted): 0.22
Calibration Span Value: 23.50
Analyzer Operating Range: 25
Units: % (wet)
Technician(s): DC/KMM
System Calibration Error Test Resuits _ ["2% Limit
System
Certified CEM Absolute  Cal Error
Cylinder ID Value Time Response Difference (% of Span)|
zero N2 0 00:09 -0.03 0.03 13%
span CC09294 23.50 00:00 18.91 4.59 20%
mid-range  CC87182 11.40 00:04 8.24 3.16 13%
Dilution Ratio Results
Dilution :
Dilution
- Certified o CEM | SYSEEM  gugem | Dilution
ime Value Re§ponse Gas Vacuum Ratio
(Diluted) Pressure (In. Hg)
(PSI) :
zero 00:09 0 -0.03 NIA 18.27 N/A
span 00:00 23.50 0.18 NIA 18.24 132
mid-range 00:04 11.40 0.08 N/A 18.27 146
Average Pre-Test DR| #DIV/D! 18.27 139
Average Pre-Test DR (CO2, NOX and SO2) 106
zero 02:55 0 -0.08 43.08 18.74 N/A
mid-range 03:02 11.40 0.04 43,08 18.79 286
Average Mid-Test DR|  43.08 18.76 N/A
Average Mid-Test DR (CO2, NOX and S02) 96
zero gas 04:48 0.0 -0.056 43.21 19.17 N/A
span 04:51 23.50 0.18 43.21 19.15 134
mid-range 04:54 11.40 0.05 43.22 19.13 240
Average Post-Test DR|  43.21 19.15 187
Average Post-Test DR (CO2, NOX, and S02) 95
Average Span DR 133
Average Mid-Range DR 224
System Drift Test Results 3% Limit
System
Cal Error Post-test
CEMS CEMS Drift
Certified Value Response Time Response |(% of Span),
0 -0.03 02:55 -0.08 22%
11.40 8.24 03:02 381 -19%
0 -0.03 04:51 -0.05 B%
11.40 8.24 04:54 4.52 -16%




Test Run DS
0, Calibration Data Summary

Project ID: 40942317
Date: 26-Jul
Instrument Make/Model: Servomex
1D Number: 14400D1/3982
Calibration Span Value (diluted): 0.22
Calibration Span Value: 23.50
Analyzer Operating Range: 25
Units: % (wet)
Technician(s): DC/KMM
Pre-Test System Calibration Error Test Results ] 2% Limit
System
Certified CEM Absolute  Cal Error
Cylinder ID Value Time Response Difference (% of Span
zero N2 0 00:36 0.02 0.02 8%
span CC99294 23.50 00:40 22.81 0.69 3%
mid-range  CCB7182 11.40 00:42 12.00 0.60 3%
Dilution Ratio Results
Dilution
Dilution
. Certified . CEM | Syslem  gugiom | Ditution
Gims Value e o=0 G Vacuum Ratio
(Diluted) Pressure (in. Hg)
{(PSl) :
zero 00:36 0 0.02 50.00 19.33 NIA
span 00:40 23.50 0.21 49.99 19.32 1
mid-range 00:42 11.40 0.11 49.98 19.32 102
Average Pre-Test DR|  49.99 19.32 107
Average Pre-Test DR (NOX and SO2) 108
zero gas 03:41 0.0 0.02 49.97 19.55 N/A
span 23.50 #DIV/O!
mid-range 11.40 #DIvio!
Average Post-Test DR|  49.97 19.55 #DIVIO
Average Pre-Test DR (NOX and S02) #DIVIO
Average Span DR #DIVIO
Average Mid-Range DR #DIVI0!
System Drift Test Results 3% Limit
Syslem
Cal Error Post-test
CEMS CEMS Drift
Certified Value Response Time Response |(% of Span)
0 0.02 03:41 0.02 1%
11.40 12.00 00:00 #DIVI0! #DIvIo!




Test Run A2
CO, Calibration Data Summary

Project ID: 40942317
Date: 20-Jul
Instrument Make/Model: Servomex
ID Number: 14400D1/3982
Calibration Span Value (diluted): 0.80
Calibration Span Value: 19.5
Analyzer Operating Range: 20
Units: % (dry)
Technician(s): DC/KMM
Pre-Test Sy Calibration Error Test Resuit [2% Limit |
System
Certified CEM Absolute  Cal Error
Cylinder 1D Value Time Response Difference (% of Span)
zero N2 0 20017 -0.02 0.02 3%
span CCB9294 19.5 20:19 18.71 0.79 4%
mid-range  CC87182 9.48 20:22 9.90 0.42 2%
Dilution Ratio Resuits
Dilution e
Dilution
T