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S (GHG) contribute to global
rapping heat in the atmosphere
e greenhouse effect.

on greenhouse gases include:
— Carbon dioxide
— Methane

e Evaluation of GHG emissions is not a
regulatory requirement in ozone SIP
development — remains an evolving issue.



stion sources are
sources of greenhouse
emissions.

0 compare global warming
Impacts of different GHGs, global
warming potential (GWP) ratios are
used.



Gs are multiplied by their
to convert them into carbon
equivalents (CO2e) for

parison purposes.

The GWP ratios used to convert GHGs
to CO2e in this analysis are:

-C02 =1
—Methane (CH4) = 21



ndustry
Strategies

sions control requirements for
nsate storage tanks.

imination high bleed pneumatic
controllers.



se Gas Impacts

ank Emissions Controls

nk emissions controls are commonly

osed Flare; or
apor Recovery Unit (VRU)

e VRUs are likely to reduce GHG emissions due to

capture of methane without generating significant
COZ2e.

e Enclosed flares require greater analysis to
determine GHG impacts due to VOC oxidation.




se Gas Impacts

Tank Emissions Controls

enclosed flare emissions controls

analyzed the “flash gas” composition of 16
ndensate samples collected in the D] Basin to
calculate a representative “flash gas”.

— The data set is the same one developed in 2002 to
generate the state VOC emissions factor of 13.7
Ib/bbl for Weld County.



e Gas Impacts

k Emissions Controls

CO2e generated from venting
flash gas vs. flaring 1 mole flash

itations

— Assumed stoichiometric complete combustion of
all hydrocarbon molecules in the “flash gas” which
overestimates CO2e.

— Excludes pilot gas combustion emissions which
underestimates CO2e.



Impacts

ons Controls

Average Ibs Ibs Vented Ibs Flared
Component MW (Ib/Ib-mol) (mol%) mol gas CO2e CO2e
CO2 44 3.89 1.71 1.71 1.71
N2 28 0.22 0.06
C1 16 31.33 5.01 105.27 13.79
C2 30 25.61 7.68 22.51
C3 44 21.21 9.33 28.00
i-C4 58 4.08 2.36 7.16
n-C4 58 7.39 4.28 12.98
i-C5 72 2.35 1.69 5.16
n-C5 72 1.81 1.30 3.97
C6 86 0.67 0.57 1.76
C7 100 1.45 1.45 4.48

35.47 106.98 101.52




use Gas Impacts

nk Emissions Controls

to meet condensate tank

s control requirements will not likely
iIcantly increase CO2e impacts versus
enting (i.e. "no control”), due to methane
reductions acheived.

e VRUs are a preferred option to recover
product and minimize emissions of GHG.




ouse Gas Impacts

evice Emissions Controls

IC controllers are a source of
OC and methane emissions.

he proposed control program would
significantly reduce methane emissions
by requiring low/no-bleed devices.

e Significant GHG reduction benefits will
be achieved through pneumatics
controls.



ring GHG impacts of control
light of the governor’s Climate

emissions reductions are an important
ement of meeting health based ozone
NAAQS.

e Proposed condensate tank and pneumatic
emissions control requirements combined
should have a neutral or beneficial impact on
GHG reductions.



ata Set

Analysie of D.J Bazin "Flazh Emizzions” Compozition
June 18, 2008

2002 CDPHE DJ Basin State Emissions Factor Data Set
Modeled "Flash Gas" Composition (Mol®:)

Component MW (Ibdb-mol))  NO01 | NOOZ | 003 | HOD4 | NOOS | HOOS | HWOO7 | HOOB | NO0S | MO10 | MOd1 | Ned2 | HOA3 | Hed4 | HO16 | No16 | Average

oz | 44 | 548 | 212 | =278 | 425 | =24 | 34 | 353 | 622 | 686 | 562 | 083 | 38 | 764 | 351 | 154 | 213 | 389
N2 28 | ooa | o | 0 [ 004 | o | od6 | 015 | @15 | o | 124 | o | 142 | © | o | o003 | ooz | o2
ci 16 | 4603 | 2216 | 2871 368 | 1581 311 26.74 404 | 4480 | 3578 | 2021 | 3416 | 412 | 2983 | 2238 | 24 | 333
c2 30 | 2592 | 2708 | 2588 2416 | 29.44 26 2895 2472 | 2362 | 2507 | 2202 | 274 | 2356 | 2319 | 2568 | 2724 | 2661
= 41 | 1268 | 299 | 2252 | 1794 | 2098 | 208 | 2127 | 1386 | 13.01 | 1669 | 2958 | 1735 | 1454 | 19.01 | 2943 | 3062 | 2129
ica | 58 | =245 423 | 424 | 343 | 481 | 402 | 479 | 455 | 26 | 418 | 633 | 3 | 319 | 497 | 419 | 423 | 448

ncs | =8 | 32 | 141 | 808 | €29 | @977 | 79 | 763 | 373 | 387 | 479 | 1088 | 571 | 458 | 987 | 1087 | 943 | 739
cs_ | 7z | 139 | 168 | =245 | 212 | 325 | 241 | =271 | =24 | 174 | 257 | 383 | 223 | 197 | 369 | 221 | 088 | 235
nLs | 7z | 079 | 15 | =201 | 191 | 227 | 182 | 185 | 12 | 147 | 142 | 37 | 173 | 122 | 3 | =22 | @8 | 1.3
6| 86 | o4 | o2 | o051 | o789 | o8l | 058 | o079 | 083 | 058 | 082 | 107 | 086 | 062 | 103 | 047 | 015 | 067
c7 100 155 0.58 1.02 237 1.46 1.18 1.46 1.94 1.56 1.82 1.58 227 148 1.8 1 0.32 1.45

:CU‘ZE Comparison of Venting vs. Flaring 1 mol of flash gas

Cemplsts Combustion

. | Average | bz | Ibs Vented | Stoichiometric Ratio ' | Ibs Flared | Ibs voOC |
Component | MW (Ibilb-mel} | (mel%) | molgas | co2e |Ib Component Flared:Ib COZe Generated | CO2e | Reduced |
coz | a4 | 383 | 171 | 1.71 | | 100 | | | 1.71
N2 | 28 | X | 006 | | | | | |
c1 16 | 3133 | 504 | 10527 2075 13.79
g2 30 | 2561 | 768 | 2.83 22.51 |
C3 | 44 | 2124 | 833 | | | 300 | | | 28.00 | 833
-Ca | 58 | 408 | 236 | | | 303 | | | 718 | 238
-4 | 58 | 73 | 428 | | | 303 | | | 1288 | 428
25 | 72 | 235 | 189 | | | 305 | | | 516 | 169
n-C& | 72 | 18t | 130 | | | 365 | | | 3.87 | 130
o | 25 | 067 | 057 | | | 307 | | | 1.76 | 057
EF: 100 1.45 1.45 3.08 448 1.45
3547 | 108.98 101.52 21.00

Ratios calculated above ars baéed. on the sfuichumetry-uf complete cembustion for each compensnt type.



