




















































































































are used along the DIAL scan lines to measure wind speed and dlrectlon
temperature and humidity. These data are displayed in real time and digitally
logged for subsequent use with DIAL concentration data to produce mass emission
fluxes. A sophlstlcated 3D computational fluid dynamlcs (CFD) model can also be
connected to the processing system and can be used to
provide interpolation between measured wind speed data
points for flux calculation and to assist in the definition
of suitable measurement positions where the wind fields
are complex.

Telephoto and wide-angle TV cameras are used on the
steering system to facilitate beam pointing, the wide
angle image is recorded on a time-lapse video recorder to
be used if necessary to identify problems visually during
subsequent data analysis.
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Appendix B Canister Analysis Method

The canister sample system preparation and gas analysis was performed by the Environmental
Monitoring Unit of the Alberta Research Council, Vegreville.

The sampling method used for the detailed identification of hydrocarbon and sulphur compounds
consisted of drawing ambient air samples into evacuated silco steel lined canisters as specified in
the EPA Compendium of Methods for the Determination of Toxic Organic Compounds in
Ambient Air (Method TO-15). The canisters were equipped with fixed orifices to collect the air
samples over a one-hour period. Initial results from the DIAL measurements were used to
determine optimal positioning of the samplers. Sufficient air samples were collected to allow
subsequent analyses for the light hydrocarbon gases, for volatile organic compounds and for
sulphur containing compounds. The following is a description of these analyses.

C1 to C4 Section of the Analysis

Direct injection into a GC/FID system is used to analyse gas samples. Typically methane
through butane components are reported from this- system. No sample concentration is
performed in this scan. The typical minimum detection limit for this group of compounds is

50 ppbv.
C5 through C12 are typically reported with the VOC section of the analysis as described below.

Reduced Sulphur Compound Section of the Analysis

Reduced sulphur compounds are analysed by GC/SCD (sulphur chemiluminescence detector).
H,S, COS, CS;, sulphides, mercaptans, and thiophenes are routinely analysed. The calibration
mixtures contain approximately 20 components and the minimum detection limits for these

compounds is ~3 to 5 ppbv.

VOC Section of the Analysis '

The VOC scan is equivalent to EPA method TO-15. A Tekmar Autocan system is used to
concentrate the sample on a chemical trap. The trap is then back flushed and cryo focused prior
to GC/MS full scan analysis. » _

Calibration of this analytical system is achieved with the commercially available ozone precursor
and TO-14 calibration mixtures. These compounds (approximately 80) are treated as calibrated
target compounds.

The minimum detection limit for these components is 0.5 ppbv or less.

Any other non-target components eluting in the chromatographic run are identified by their mass
spectral data via a library search. The match quality data is reported. These tentatively identified
compounds (tic) are quantified against an appropriate internal standard assuming a 1:1 response

factor.






APPENDIX C: CANISTER GAS SAMPLE ANALYSIS

Methylcyclopentane

Product Old Old
Tanks Process Process
‘ South - North

NAME Formula | MW (ug/m’)
C1TO C4 COMPOUNDS A
Methane CH4 16 1367 1858 4854
Ethane C2H6 30 0.00 0.00 452.6
Propane C3HS 44 0.00 97.14 0.00
REDUCED SULPHUR COMPOUNDS
Carbonyl sulphide COS 60 2.99 1.67 4.91
Carbon disulphide Cs2 76 2,73 0.50 0.00
Dimethyl disulphide C2H6S2 94 0.00 1.88 0.00
VOC ANALYSIS
Formaldehyde CH20 30 56.42 8.59 72.24
Isobutane C4H10 58 9.15 8.42 3.37
1-Butene C4H8 56 1.64 1.97 0.27
Acetaldehyde C2H40 44 39.57 11.87 0.00
Butane C4H10 58 83.47 20.53 4.70
Methanol CH40 32 0.00 0.00 0.00
trans-2-Butene C4HS 56 3.91 1.48 0.00
cis-2-Butene C4H8 56 4.46 1.26 0.13
3-Methyl-1-butene C5H10 70 0.98 0.00 0.00
Isopentane C5H12 72 70.94 11.27 6.00
1-Pentene C5H10 70 4.15 0.25 0.00
Acetone C3H60 58 9.25 3.68 1.71
Pentane C5H12 72 18.69 16.60 7.74
Isoprene CS5H8 - 68 1.25 0.00 0.11
trans-2-Pentene C5H10 70 9.22 0.25 0.10
cis-2-Pentene C5H10 70 5.07 0.17 0.00
2-Methyl-2-butene C5H10 70 13.71 0.30 0.13
2,2-Dimethylbutane C6H14 86 1.40 0.07 0.32
Cyclopentene C5H8 68 1.26 0.00 0.00
4-Methyl-1-pentene C6H12 84 0.68 0.00 0.00
2,3-Dimethylbutane C6H14 86 4.18 0.30 0.58
Cyclopentane C5H10 70 2.00 0.64 0.62
2-Methylpentane C6H14 86 20.15 3.80 3.80
3-Methylpentane C6H14 86 12.06 2.08 2.33
2-Methyl-1-pentene C6H12 84 1.30 0.00 0.00
Hexane C6H14 86 3.55 3.97 3.97
Methy! ethyl ketone C4H8O 72 0.00 0.00 0.00
cis-2-Hexene CoeH12 84 1.14 0.10 0.00
trans-2-Hexene Co6H12 84 0.68 0.00 0.00
2,4-Dimethylpentane C7H16 100 0.00 0.00 0.57

C6H12 84 5.53 1.36 1.69




Product Ooud Old
Tanks Process Process
VOC ANALYSIS (continued) South North
NAME Formula | MW (ug/m®)
Cyclohexane C6H12 84 1.48 0.69 0.98
Benzene C6H6 78 4.72 1.18 3.57
2-Methylhexane C7Hl16 100 2.35 0.70 0.85
2,3-Dimethylpentane C7H16 100 4.58 0.73 0.00
3-Methylhexane C7H16 100 3.45 1.27 1.17
2,2,4-Trimethylpentane C8H18 114 3.84 0.73 0.67
Heptane C7H16 100 2.26 1.57 1.80
Methylcyclohexane C7H14 98 228 1.67 1.48
2,3,4-Trimethylpentane C8H18 114 0.62 0.14 0.28
2-Methylheptane C8H18 114 0.00 0.67 0.88
Toluene C7H8 92 5.98 2.50 14.29
3-Methylheptane C8H18 114 0.00 0.44 0.52
Octane C8H18 114 0.73 1.46 1.40
Ethyl benzene C8H10 106 0.62 0.81 1.23
m,p-Xylene C8H10 106 2.04 2.99 9.23
Styrene C8HS8 104 0.00 0.23 0.37
Nonane C9H20 128 0.33 0.72 0.76
0-Xylene C8H10 106 0.70 0.98 3.54
Isopropylbenzene C9H12 120 0.00 0.14 0.20
n-Propylbenzene C9H12 120 0.00 0.19 0.45
1,3,5-Trimethylbenzene C9H12 120 0.00 0.26 0.85
Decane C10H22 142 0.56 0.39 0.15
1,2,4-Trimethylbenzene C9H12 120 1.84 0.70 | 2.31
Undecane Cl11H24 156 0.20 0.21 0.11
Dodecane C12H26 170 0.00 0.13 0.28
Naphthalene C10H8 128 0.00 0.00 0.21
Naphthalene, 2-methyl C11H10 142 0.00 0.00 1.06
2-Pentene, 3-methyl-, (E)- C6H12 84 1.55 | 0.00 0.00
Cyclopentane, 1,3-dimethyl- C7H14 98 2.57 0.00 0.00
Isopropylcyclobutane C7H14 98 1.74 0.00 0.00
Bicyclo[2.2.1]heptane, 7,7-dimethyl-2-me CI0H16 136 2.54 0.00 0.00
Camphene C10H16 136 13.84 0.00 0.00
1-Heptene C7H14 98 0.00 0.75 0.00
Cyclohexane, 1,4-dimethyl- C8H16 112 0.00 0.97 0.00
Heptane, 1,1'-oxybis- C14H30 214 0.00 1.02 0.00
Benzene, (1-methylethyl)- CI9H12 120 0.00 0.60 0.00
Bicyclo[3.1.1]hept-2-ene, 2,6,6-trimethy C10H16 136 0.00 0.00 0.72
Bicyclo[2.2.1Theptane, 7,7-dimethyl-2-me C10H16 136 0.00 0.00 1.25
Benzene, 1-ethyl-3-methyl- CO9H12 120 0.00 0.00 0.77
pentadecane C15H32 212 0.00 0.00 1.20
Total 1819 2083 5474
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