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Goals of Uinta Basin VOC Composition Study

To understand the composition of

sunlight

emissions coming from oil and gas
production sites in the Uinta Basin

Improve photochemical
modeling of ozone in the Basin
Improve oil and gas emissions
inventory

Inform permit application best
practices



Focus Area

78 wells across the Uinta
Basin, including
representation on Indian
Country

Representing 7 companies
(3 gas-producing and 4  §
oil-producing)

Green River

and 5 geO|Ogica| Green River - Wasatch

Mesa Verde

formations N

Wasatch - Mesa Verde .
Uinta Basin Ozone Non-attainment Area it )




Hydrocarbon Sampling Campaign
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67 Wells

(

Raw Gas

Pressurized

Liquid Analysis

EOS/PSM Flash
Gas
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Carbonyls

subset of 10 Wells

4

(Lab measured) Flash Gas + Carbonyls

Compound Well 11I-6 Well 111-3 Well 111-2 Well li-4 Well llI-1
Methane 26.12 30.17 31.54 27.50 33.58
Ethane 17.47 19.79 18.49 19.75 20.30
Propane 26.54 24,58 23.72 25.71 23.33
b 8.14 7.18 7.24 7.69 6.37
n-Butane 11.32 9.98 10.07 10.57 8.62
Isopentane 4.15 3.58 3.86 4.01 3.19
n-Pentane 3.37 2.75 2.84 2.83 242
Cyclopentane 0.15 0.15 0.12 0.12 0.13
n-Hexane 1.09 0.76 0.89 0.71 0.72
Cyclohexane 0.4% 0.34 0.36 0.32 0.35
| Heptanes 0.15 0.12 0.16 0.13 0.20
Methylcyclohexane 0.65 0.37 0.44 0.38 0.44
2,2,4- Trimethylpentane | 0.00 0.01 0.01 0.01 0.00
Benzene 0.08 0.05 0.06 0.06 0.06
Toluene 0.12 0.06 0.07 0.08 0.09
Ethylbenzene 0.00 0.00 0.00 0.00 0.00
Xylenes 0.03 0.02 0.03 0.02 0.04
Octanes 0.05 0.04 0.05 0.05 0.07
Nonanes 0.06 0.06 0.06 0.05 0.08
Decanes plus 0.01 0.01 0.01 0.01 0.01
Formaldehyde 3.86E-06 1.58€-05 1.04€-06 1.29€-06 7.80E-06
Acetaldehyde 5.30E-06 4.47€-05 3.67€-03 1.54E-05 3.93E-05
Acetone 0 0 0 0 0
Acrolein 8.82E-05 1.97€-04 2.33E-05 4.51E-04 2.61E-03
Propionaldehyd 0 0 1.90E-05 | 0 0
Crotonaldehyde 0 0 0 0 4.29€-06
Methacrolein/2-
6.01E-06 6.14€-06 6.10E-06 2.25E-06 2.18E-05
butanone
Benzaldehyde 0 0 0 0 0
Valeraldehyde 3.13€E-06 0.00E+00 | 0.00E+00 0.00E+00 8.01E-06
p-Tolualdehyde 0 0 0 0 4.08€-06
Hexaldehyde 0 0 0 0 3.46E-06




Grouping Composition Data into Profiles

Hypothesis:

Oil and gas composition is similar when
samples are collected from the same
geological formation

What we learned:

Geological formations reported to
UDOGM are not always reliable, and
often product from different
formations are mixed together in one
well

Results:

* 5 raw gas profiles and

» 8 flash gas profiles

grouped by geological formation and
well type (oil or gas)

What we made:

* A new application of a robust
statistical method to determine the
best groups for all 67 wells sampled

What we learned:

Too few samples were collected in each
geological formation to determine
statistical validity of grouping

Results:

* 2 raw gas profiles and
» 2 flash gas profiles
grouped by well type
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Ozone formed, estimated used Maximum
Incremental Reactivity (MIR)

B Methane Alkanes Aromatics | @ Carbonyls
1

100 !
® Methane = Alkanes = Aromatics 1
90 ! 90 !
' o— 1
80 : 80 — :
I 1
70 i __ 70 — :
— | ") :
0 60 1 - 60 :
g 50 ' = 50 | pu—
— : e :
£ 40 ' o 40 .
@ | s |
S 30 ' 2 30 !
§ | 8 |
20 ! 20 !
1
I 1
10 : 10 :
o — : — 0 ' -
> “g Wz > 3 Q Q Q
& \at \s Q Q S o » & 8 &
o7 o‘*§ o © \x&‘s‘\ _ (3‘§ c$§ e@\ & & &
é\Q/ (o} & é\Q/ o Qéﬁ o o o7 \e\' é&‘(/ ®
N & > N N &7 &7 <& e«‘c S S é\Q ’
oe
_ J N PN J
e % e
Raw gas from Flash gas Flash gas from

gas wells from oil wells gas wells



aromatics

High-flow Sampling ... ~—
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Comparing Flash and Raw gas
emissions sampled via separator to

Emissions measure
ments were higher

Emissions captured as they leak
from active oil and gas equipment
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shows greater proportion of
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flash gas
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Verification Sampling

Resampled 5 wells
from original sampling
campaign, about 3
months later

Flash Gas Method 1: Flash Gas Method 2:

* Enter pressurized liquid * Heat pressurized liquid
compositionand operating sample to separatortemp
parametersinto EOS/PSM inlab

Flash sample by
depressurizing in bath

How do EOS/PSM flash gas HEEL R il e
compositions compare to * Measure flashed gasin GC
lab-measured flash gas
compositions?




Pressurized Liquid Composition

LADORATORY DATA
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Equation of

Operating Parameters

State/Process
Simulation
Model
(EOS/PSM)

* Tank Temperature &
Pressure

* SeparatorPressure &
Temperature

* Productionrate

" .

Flash Gas

Composition

Flash Gas to Oil
Ratio

VOC Emissions
(TPY)

API Gravity of stock
tank oil

Reld Va por Pressure



Flash Gas to Oil Ratio
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Flash Gas VOC Weight Percent
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ProMax
Sensitivity
Testing

Comparison
to 2017 Oil
and Gas
Emissions
Inventory
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Comparison to 2017 Oil and Gas Emissions Inventory

Oil Tank Emissions Estimation Methods Used in 2017 OGEI

1000 -

type
. Flash
Most operators used EOS/PSM
B Fiash & swB combined such as
Sy . SwB ProMax or E&P Tanks
OR
AP-42 & FGOR
to calculate tank emissions

'Q'QO x '\é\ C§-§®+§/
,'Q' & &
R

Calculation Method

Number of Facilities

R
R



Comparison to 2017 Oil and Gas Emissions Inventory

Oil Tanks Only

VOC Ib/bbl from Oil Tanks

VOC Ib/bbl Box & Whisker Plot: Oil Tanks Separated by Company
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Uinta Basin Composition Study Key Findings

Sample Collection and Development of Chemical Composition

Analysis Speciation Profiles of Uinta Basin Emissions

(o]]]
composition

-—
GAS WELL OIL WELL

=
Flash Ij
Gas

Flash
Gas

Flash gas from oil wells
Speciation Profile

GAS WELL OIL WELL



Oil and Gas NSR Permitting Applications

st | et S| E———"
 LLC- [New -
s Source [03/10/1983 2;033;::‘3':6
Review
y ! ! | m, LLC- [New
‘o 4 | t Source |12/18/1886 |IN10024 Unocz
4 ; 1 Review

NEXT STEPS

e Build database from
DONE existing DAQ permit

Use UDAQ-developed : composition data &

method to group expand as new '
composition data arrive

e Collect 67 individual raw
gas composition

e Collect 67 individual
flash gas composition

individual compositions

into representative Continue to

profiles compare/regroup
composition data to

assess
representativeness




e Collect 67 individual raw
gas composition

e Collect 67 individual
flash gas composition

Oil and Gas Emissions Inventory Applications

Flash Gas

DONE

= Test sensitivity of

EOS/PSM to various
inputs for modeling
Uinta Basin heavy crude

NEXT STEPS

* Model air emissions for

more oil tanks

* Apply results to
emissions inventory
using Monte Carlo
Simulation

e Update default
composition profiles in
emissions calculations




Air Quality Modeling Applications

CYCLOPENTANE . ssasasnsass

e Collect 67 individual
raw gas composition

e Collect 67 individual
flash gas composition

* Use UDAQ-developed
method to group
individual
compositions into
representative profiles

NEXT STEPS

» Apply representative
profiles to
photochemical model

e Test effectiveness of
profiles for ozone
production




lexiewilson@utah.gov
ext 6-0022
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