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Outreach to Industry

By Uinta Basin PC Research Team — EPA, UDAQ, BLM, Ute Tribe
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Purpose of this Meeting

 EPA and collaborators are planning a research effort in the Uinta
Basin to improve information on well pad pneumatic controller
(PC) emissions and measurement methods

 This meeting introduces the study to industry and begins
communication on study input and potential cooperation



EPA . oOutline

 Background

* Objectives

* Project Elements

e Why Uinta Basin

 \Why Pneumatic Controllers
* What We Know So Far

* Data Gaps to Fill

* Project Plan

* Project Cooperator Input




Background

e RARE Grant funding for Regional Projects

— The Regional Applied Research Effort (RARE) is an Office of Research and
Development (ORD) program administered by the Office of Science Policy
(OSP) that responds to the high-priority research needs of EPA Regions

 EPA Region 8 proposed emission measurement Research project for
pneumatic controllers in the Uinta Basin

“Characterizing Emissions from Pneumatic Controllers at Oil and Natural Gas
Well Pads in the Uinta Basin Using Extractive Sampling and Hyper-spectral
Imaging Technologies”

e Awarded S125k to conduct in FY16




Background

e Collaborators — Project Team
— EPA ORD - Office Research & Development
— EPA Region 8
— UDAQ — Utah Division Of Air Quality
— Ute Tribe — Air Program
— BLM — Utah State Office, Vernal Field Office

* Training on technical aspect of pneumatic controllers (PCs) delivered by Reid
Smith, BP to Project Team (training he had developed for API)

e EPA ORD has secured contractor (Jacobs Technologies) to assist with the
onsite measurement portion of the study



Project Objectives |

* Improve understanding of PC emissions
— Isit a PC emission or fugitive/malfunction?
— Acquire emission factor (EF) measurement data

* Improve emissions measurement methods
— Augmented Hi-Flow sampling
— Test research methods (QOGI and speciation)

e Advance PC activity factor (AF) information
— Acquire/mine additional AF data
— Explore possible AF actuation data gathering


Presenter
Presentation Notes
The following publications are currently being worked on within the Committee of Oilfield Equipment and Materials:
Standard 4590, Pneumatic Controllers, 1st edition


Project Objectives Il

Contribute to Uinta Basin Emissions Inventory development

Build Capacity in Government Agencies (Tribal/State/EPA/BLM) and
Industry EHS by training environmental staff on pneumatic controller
(PC) operation, observation, and measurement

Improve understanding of the impact of maintenance on PC emissions

Contribute to PC observation and measurement protocol advancement


Presenter
Presentation Notes
Inform Emission Inventory work underway by a collaborative team including the Ute Tribe, Utah Division of Air Quality (DAQ), ONG Operators, and EPA;
Build Tribal capacity by training environmental staff on proper use of Hi Flow and OGI techniques … as wellas increased understanding of regulatory framework around PCs (e.g. NSPS OOOO)
Spotlight pneumatics emission sources to encourage operators to tackle voluntary reductions from “existing” sources; 
Build mutual understanding amongst stakeholders on the impact that DI&M practices have on emission reductions; and
Develop protocol for use of EPA Region 8’s Hi Flow by compliance staff for future use.


Information gathered during this study will be applicable and available to other State/Tribal agencies and EPA regions with active ONG production areas.

From Eben:
We still have a big technical issue that we must overcome.  We know that the R8 hi flow R8 can't measure intermittent PCs.  We need a modified hi flow.
We need separate the standard observation / measurements we will conduct from the research trials.  At his point I see the standard approaches including: (1) fixed time duration observation with a tripod mounted OGI to document the emission state of the PC (and possible malfunction). (2) extended duration measurements with a modified high flow (higher time resolution, logging), (3) QA sampling of exhaust with FID to validate the leak % (works only up to 5%), (4) evacuated canister sampling on a subset of emissions.  Of these item (3) is technically weak and we don’t have (2)….looking into it.





Project Scope

 Onsite Emissions Measurement Study
— 24 field days in August/September 2016 - Executed by Jacobs Technologies
— Conducted with industry cooperators
— Emission Factor (EF) and some Activity Factor (AF) objectives
- PC system data gathering to allow engineering calculations
— OGI observation to assign emission points (PC or fugitive)
- Augmented Hi-Flow sampling emission measurements
- Advanced methods testing such as QOGI, speciation
- Design statistically representative sampling with cooperators

e Additional Activity Factors (AF) Data Gathering activities
— April - September 2016 executed by project collaborators
— Execute onsite PC data gathering protocols at other sites
— Mine information coming in under other programs



Presenter
Presentation Notes
Inform Emission Inventory work underway by a collaborative team including the Ute Tribe, Utah Division of Air Quality (DAQ), ONG Operators, and EPA;
Build Tribal capacity by training environmental staff on proper use of Hi Flow and OGI techniques … as well as increased understanding of regulatory framework around PCs (e.g. NSPS OOOO)
Spotlight pneumatics emission sources to encourage operators to tackle voluntary reductions from “existing” sources; 
Build mutual understanding amongst stakeholders on the impact that DI&M practices have on emission reductions; and
Develop protocol for use of EPA Region 8’s Hi Flow by compliance staff for future use.


Information gathered during this study will be applicable and available to other State/Tribal agencies and EPA regions with active ONG production areas.

From Eben:
We still have a big technical issue that we must overcome.  We know that the R8 hi flow R8 can't measure intermittent PCs.  We need a modified hi flow.
We need separate the standard observation / measurements we will conduct from the research trials.  At his point I see the standard approaches including: (1) fixed time duration observation with a tripod mounted OGI to document the emission state of the PC (and possible malfunction). (2) extended duration measurements with a modified high flow (higher time resolution, logging), (3) QA sampling of exhaust with FID to validate the leak % (works only up to 5%), (4) evacuated canister sampling on a subset of emissions.  Of these item (3) is technically weak and we don’t have (2)….looking into it.





Why Uinta Basin?
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Presenter
Presentation Notes
High winter-time ozone during coincident snow cover and temperature inversions.



<vEPA Why Pneumatic Controllers?

WRAP Phase Ill Emission Inventory — Uinta Basin

A . . 2012 Emissions
Large emission source Descrion B
4 _ tonslyear) _(tonsiyear) _(tonslyear) (tonslyear) _(tonslyea

— 3" ]argest VOC contributor (after tanks and glycol Dehydratar ) g L
dehydrators — WRAP I11) oiTane o @m0 o

Pneumatic pumps L] 14,322 0 0 0

t . Pe-rrrui‘ll?d Snurces. 3,184 4 385 2 8147 8 48

— 15t largest methane contributor (GHGRP-W Onshore e Pt 0 32120 0 0
Production) Venting - Compressor Shutdewn | 0 e 0 0
Agtificial Lift 3,053 955 34 750 2 136

Compressor engines 3,169 695 4236 0 45

WVenting - blowdowns 0 480 0 0 0
Dillige o Comensste amn % 1 3 23

. il ngs .

e Recent regulatory attention on PCs Venting - nial completons om0 o
. Miscellaneous engines 199 63 201 0 1

— NSPS O0O0O requirements on low-bleed e ecompletions 2 o 2 0 °

Gas Plant Truck Loadin L1 12 0 0 0o

(<6 cfh) or no-bleed of gas Condensate tank flaring 2 0 9 0 0
Ef:‘;;d;:::;l?:::%lmng ";I. g : g g

. UDAQ pneu matic retrofit ru|e Total 16,547 127,495 44,925 24 631

Figure 6: 2014 Reported Process Emission Sources

— BLM proposed “Waste Prevention, Production
Subject to Royalty, and Resource Conservation”

Pneumatic Devices
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Acid Gas Removal Units
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Presenter
Presentation Notes
UDAQ R307-502-4. Retrofit Requirements.
(1) Effective December 1, 2015, all existing pneumatic controllers in Duchesne County or Uintah County shall meet the standards established for pneumatic controller affected facilities that are constructed, modified or reconstructed on or after October 15, 2013, as specified in 40
CFR 60, Subpart OOOO Standards of Performance for Crude Oil and Natural Gas Production, Transmission and Distribution.
(2) Effective April 1, 2017 all existing pneumatic controllers in Utah shall meet the standards established for pneumatic controller affected facilities that are constructed, modified or reconstructed on or after October 15, 2013 as specified in 40 CFR 60, Subpart OOOO Standards of Performance for Crude Oil and Natural Gas Production, Transmission and Distribution.

BLM Onshore Oil and Gas Leases/Venting and Flaring of Waste Gases
Proposed rule of the Department of the Interior, Bureau of Land Management, amends regulations under 43 CFR 3103.3-1, 3160.0-5 and 3162.3-1 and adopts regulations under 43 CFR 3178 and 3179 to set forth requirements to reduce waste of natural gas from venting, flaring and leaks during oil and natural gas production activities on onshore federal and Indian leases. The rule establishes criteria for when flared gas would qualify as waste subject to royalties, clarifies on-site uses of gas that are exempt from royalties, prohibits venting except in limited circumstances, and limits the rate of routine flaring at development oil wells. The rule also adds requirements for operators to detect and repair leaks and to reduce venting from pneumatic controllers and pumps that operate by releasing natural gas; storage vessels; activities to unload liquids from a well; and well drilling, completion and testing activities. In addition, the rule requires operators to submit gas capture plans with their applications for permits to drill new wells. The rule will replace 1979 requirements for flaring, venting and royalty-free use of gas (NTL-4A). Comments on the information collection provisions are due March 9, 2016. All other comments are due April 8, 2016. Contact: Eric Jones; BLM, Moab Field Office; (435-259-2117)
81 FR 6616 (02/08/2016)
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=== UINTA BASIN SUMMARY

What We Know So Far

*All emissions values have been standarized to reflect AR4 GWPs

Pneumatic Devices Type and Emissions
e h Bleed .| intormitent Blead Cow Bioed Basin Tols
Total Average Total Emissions Total Average Total Emissions
Emissions| Emissions from Average Emissions| Emissions Total from
from High per High Count of Intermittent| Emissions per from Low per Low| Pneumatic Pneumatic
Count of Bleed Bleed| Intermittent Bleed| Intermittent Count of Bleed Bleed Device Devices
High Bleed| (mtCO.e) Device Bleed (mt CO,e)| Bleed Device| Low Bleed| (mtC0:e) Device Count {mtCO2e)
20Mm 1,807 161,918 89.6 10,892 b83.526 53.6 48,100 194,250 4.04 60,799 939,694
2012 1,923 163,358 84.9 13,849 1,088,566 75.6 30,538 136.472 4.47 46,310 1,388,395
2013 386 421505 1101 2310 (&} a44 AFT 20 £ 17 24N O AEG a0 A4 IEE 1 N9E NE4
2014 1151 149038 1295 259 UINTA BASIN: PNEUMATIC DEVICE TYPE AND TOTAL EMISSIONS
Totals 5,267 516,518 951 734
70,000 1,600,000
Tons Methane (2014)/device 3,566 - 1400000 =
R 8
E 50,000 1, 200,000 ‘é
. S RS s S £
EPA Greenhouse Gas Reporting =R 1,000,000 s
Program — Subpart W Z B00000  E
o 30,000 =
5 600,000 &
[ [=]
o 20,000 00,000 ]
E e e
z z
uuuuu 200000 2
] | I
2011 2012 2013 2014

mmmm Count of High Bleed

Count of Intermittent Bleed

Count of Low Eleed =ge=Total Emisions from Pneumatic Devices
(neC02e)



Presenter
Presentation Notes
In 2014, Intermittent make up 58% of PC controllers (25,587/43,689) growing from 18% in 2011. 

In 2014, emissions from Intermittent controllers are 82% of the total PC emissions, high-bleed (12%) and low-bleed (6%)
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 Skewed emission distributions, fat tail, “super-emitter” ...
a small % of sources account for a large % of emissions —
not fixed in time or space

 Wellpads — 86 natural gas wellsites ... ¥5% sites - ~60% of emissions

Wellpads-Compressor Stations-Gas Plants — Barnett Shale region ... 2% sites - 50%
of emissions and 10% sites - 90%

Midstream Compressor Stations — 114 CSs ... 25 CSs vented >1% of gas processed, 4
CSs vented >10% gas processed

Midstream Compressor Stations — 114 CSs ... 30% sites = ~80% of emissions
Gas Plants - 16 gas processing plants ... 45% sites - ~80% of emissions
* Transmission Compressor Stations — 45 CSs ... 10% sites > ~ 50% of emissions

Abandoned Wells — 19 abandoned wells... 3 of the 19 wells had CH4 flow rates three
orders of magnitude larger than the median flow rate

Well Liquid Unloading — 107 wells with liquid unloadings ...
w/o plunger lift: 20% wells = 83% of emissions

w/ plunger lift and manual: 20% wells > 65% of emissions

w/ plunger lift and automatic: 20% wells > 72% of emissions

e Pneumatic Controllers — 377 controllers ... 20% devices > 96% of emissions

12


Presenter
Presentation Notes
Highlight that “super-emitters” tend to be linked to malfunctions – a data gap we’d like to better understand with this study is the rate and cause of malfunctions with PCs

Wellpads – Rella, C., et al (2015), Measuring emissions from oil and natural gas producing well pads in the Barnett Shale region using the novel mobile flux plane technique. Environ. Sci. Technol. 2015, 49, 4742– 4748, DOI: 10.1021/acs.est.5b00099 

Wellpads-Compressor Stations-Gas Plants [Barnett Shale region … 2% of facilities are responsible for 50% of the emissions, and 10% are responsible for 90%of the emissions] - Zavala-Araiza, D., et al. (2015), Reconciling Divergent Estimates of Oil & Gas Methane Emissions. PNAS.

Midstream Compressor Stations - Marchese, A.J., et al (2015) Methane Emissions from United States Natural Gas Gathering and Processing. Environmental Science & Technology.

Midstream Compressor Stations - Mitchell, A., et al. (2015), Measurements of Methane Emissions from Natural Gas Gathering Facilities and Processing Plants: Measurement Results. Environmental Science & Technology.

Gas Plants - Mitchell, A., et al. (2015), Measurements of Methane Emissions from Natural Gas Gathering Facilities and Processing Plants: Measurement Results. Environmental Science & Technology.

Transmission Compressor Stations – Subramanian, R., et al. (2015), Methane Emissions from Natural Gas Compressor Stations in the Transmission and Storage Sector: Measurements and Comparisons with the EPA Greenhouse Gas Reporting Program Protocol.  Environmental Science & Technology.

Abandoned Wells – Kang, M., et al. (2014), Direct measurements of methane emissions from abandoned oil and gas wells in Pennsylvania.  PNAS.

Well Liquid Unloading – Allen, D., et al. (2014) Methane Emissions from Process Equipment at Natural Gas Production Sites: Liquid Unloadings. Environmental Science & Technology.

Pneumatic Controllers - Allen, D., et al. (2014), Methane Emissions from Process Equipment at Natural Gas Production Sites in the United States: Pneumatic Controllers.  Environmental Science & Technology.
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What We Know So Far

COMPARISON OF PNEUMATIC CONTROLLER STUDIES

Research Component

Methane Emissions from Process
Equipment at Matural Gas: Production
Sites in the United States: Pneumatic

Controllers.

Pneumatic Contreller Emissions from a
Sample of 172 Production Facilities.
Oklahoma Independent Petroleum

Association {OIPA)

Determining Bleed Rates for Pneumatic
Devices in British Columbia.
Prasino Group

Allen, D. et al
Date 2014 2014 2013
4 Regions incl. "Rocky Mtn"
Location g ¥ Cklahoma British Columbia, Alberta
Below focus on Rocky Mtn
7 172
# Sites 3 Operators 8 Operators 8 Operators
2 Basins 6 geographic areas 30 producing fields
125 680 581
#HPCs 117 intermittent 659 Intermittent 254 level, 43 positioner, 142 pressure, 41
8 continuous 21 continuous temperature, 101 transducer
-Fox flow meter [model #FT24) for ) i .
o Mo measurements - engineering Calscan (Hawk 9000 Meter) Positive
.. supply gas line into controller (117 PCs . .

Emission measured) calculations of controller-actuator displacement bellows meter (log over
measurements ] i system with actuation frequency time @ 5 sec intervals, flow rates down

-Hi-Flow for gas discarged from .

observations to zero, any type of gas)
controller (20 PCs measured)
. i i i i Log emissions over 30 min for "static &

# Actuations Counted in 15 min Counted in 15 min

dynamic" emission rate

Observation period

15 minute

15 minute

30 minute

Site-specific gas
compostion data

% C1, C2, C3, Ca+ (%amol) by site

One representative sample per
geographic area

Mot discussed

Rate of
leaks/malfunctions

"equipment issues” at 7.4% of all 377 PCs
measured

Mot assessed

Mot assessed

13


Presenter
Presentation Notes
See workbook, “ResearchComparison.xlsx”  for more details.

Use this table to show where R8/ORD research can fill gaps … 
Uinta Basin specific measurements/counts
Site-specific gas composition
Assessment of malfunction frequency
Understanding of reason for malfunction and level of effort required for fix
Go to more than 7 facilities (Dave Allen RM work)
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UT/EDF Study

Table 1. Sample Population, Categorized by Controller Application and Region (AP= Appalachian; GC = Gulf Coast; MC =

Mid-Continent; RM = Rocky Mountain)

number of controllers sampled, categorized by application

region separator process heater COMPpressor wellhead phnger lift dehydration system flare sales total

AP 14 13 0 24 1 0 0 0 52

GC 73 0 13 11 7 17 1 1 123

MC 48 11 ) 0 11 0 0 77

RM 51 21 0 32 11 8 2 0 125

total 186 45 20 67 30 25 3 1 377
e ]

Table 2. Whole Gas Emissions from Controllers (scf/h), Categorized by Region and Application”

average whole gas emission rates from controllers (scf/h), categorized by the application

region all devices  separator  process heater  compressor wellhead plunger lift dehydmtion system  flare  sales

AP 1.7 0.3 1.3 2.8 0.0

GC 11.9 16.3 10.6 0.0 7.3 4.3 0.0 0.0
MC 5.8 4.9 0.0 202 6.5

BM 0.8 1.5 02 0.4 0.1 0.0 0.0

average 55 8.1 0.5 14.0 1.2 4.1 3.0 0.0 0.0

“Numbers of devices sampled in each category are reported in Table 1.

avg. w/o compressors
1.7
12.0
4.4
0.8
5.0

14
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Presentation Notes
Methane Emissions from Process Equipment at Natural Gas Production Sites in the United States: Pneumatic Controllers, David T. Allen, et al
dx.doi.org/10.1021/es5040156 | Environ. Sci. Technol. 2015, 49, 633−640
http://pubs.acs.org/doi/pdf/10.1021/es5040156

125 PCs measured/observed in Rocky Mtn Region – only 18 (25?) observed actuating within 15 minutes observation.

Caveats:
Cannot figure out from SI spreadsheet how values in Table 3 calculated for RM Region (e.g. I count 18 PCs where actuations observed vs. 25 & avg whole gas flow rate of 1.93 scf/hr-device for those 18 or 1.70 scf/hr-device for methane)
Unclear if Table 3 reflects whole gas emission rate or methane emission rate
Unclear which Basins within RM Region measurements occurred.



What We Know So Far

UT/EDF Study

UT/EDF Study, Allen et al, SI (Table 56-1)

Count of Count of
N ] ) . L ) M d Mot Total Countof Devices/
l'able 3. Frequency of Actuations and Emissions from Siteldentifier . *" '~ Measured Pneumatic .0 ° o2 Region-RM
. =] I - i c H 1
Intermittent Vent Controllers Where Actuations Were Pneumatic Devices

Devices

Devices

Observed, Categorized by Region

CWo1 20 0 20 4 50 RM ¢
count of frequency of actuations avg. emission rate cwoz 20 0 20 4 3.0 RM
region devices (#/min) (scf/h) DLO1 25 0 25 10 25 RM
AP g 3 42 485 DLO2 32 0 32 14 23 RM
ac 30 037 20.5 ZWOo1 20 5 25 3 8.3 RM
. ~ ZW02 5 1 & 1 6.0 RM
MC 17 (.93 505
ZW03 3 4 7 1 7.0 RM
EM 25 043 1.72
total bt ' re: (.73 y re: 970
v verage: B average: A/ TOTALRM = 125 10 135 37 3.65 7
FACILITIES
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Presentation Notes
Methane Emissions from Process Equipment at Natural Gas Production Sites in the United States: Pneumatic Controllers, David T. Allen, et al
dx.doi.org/10.1021/es5040156 | Environ. Sci. Technol. 2015, 49, 633−640
http://pubs.acs.org/doi/pdf/10.1021/es5040156

125 PCs measured/observed in Rocky Mtn Region – only 18 (25?) observed actuating within 15 minutes observation.

Caveats:
Cannot figure out from SI spreadsheet how values in Table 3 calculated for RM Region (e.g. I count 18 PCs where actuations observed vs. 25 & avg whole gas flow rate of 1.93 scf/hr-device for those 18 or 1.70 scf/hr-device for methane)
Unclear if Table 3 reflects whole gas emission rate or methane emission rate
Unclear which Basins within RM Region measurements occurred.
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OIPA Study

Results

The OIPA sample contained on average 3.83 intermittent vent controllers per site and 0.12 continuous
bleed controllers per site. On average, intermittent vent controllers emitted 0.40 scfh gas and
continuous bleed controllers emitted 21.54 scfh gas. Results are presented in two sections, summary of
observations and summary of emissions calculations.

Exhibit 2: Key Observational Results

SiTES
172 sites (205 wells) visited for data collection
162 sites (190 wells) had natural gas pneumatic controllers
10 sites (15 wells) did not have natural gas pneumatic controllers

CONTROLLERS
680 natural gas pneumatic controllers 659 intermittent vent controllers
77 controller models 21 continuous bleed controllers

AveraAGE CONTROLLER COUNTS

4.0 pneumatic controllers per site 3.6 pneumatic controllers per well
5.0 pneumatic controllers per new gas site 5.3 pneumatic controllers per new oil site
3.1 pneumatic controllers per old gas site 2.7pneumatic controllers per old oil site

AcTtuaTion FREQUENCIES

538 controllers (79%) had no actuations detected during the observation period and were assigned the default rate

126 controllers (19%) had actuation rates less frequent than the once per 15 minute default rate
16 controllers (2%) had actuation rates more freauent than or eaual to the default rate

97% intermittent, 3% continuous

142 of 680 (21%) PCs actuated in 15 min
observation

269 of 680 (40%) were backpressure
controllers used for overpressure
protection, rarely actuate

New (>2000) sites avg #PC/site

2.2 X Old sites

16



Presenter
Presentation Notes
Pneumatic Controller Emissions from a Sample of 172 Production Facilities.
Oklahoma Independent Petroleum Association (OIPA) 
http://www.oipa.com/page_images/1418911081.pdf
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Uinta Basin Emission Inventory Workgroup — Phase |

* Workbooks from 23 operators now, 5 more due ... covers 96% production in UB (=Duchesne + Uintah
counties)
* Includes type of PC — Continuous: low or high and Intermittent by Operator, by facility

* Includes default Emission Factors (EF) [using GHGRP - Subpart W emission factors in scf/hr] and NSPS 0000
TSD (July 2011) representative gas composition for tons/year

A B C D E F G H I
Device Type Emission Factors Emissions
High Bleed |Intermittent Bleed | Low Bleed | py0ra ge Hours VOC (tons/hr)
Facility Unique ID # (#) (#) (#) Per Device High Intermittent Low VOC (tonslyr)
0.000219178 7.96804E-05 8.21918E-06 0.00|
0.000219178 7.96804E-05 8.21918E-06 G.Dﬂl
0.000219178 7.96804E-05 8.21918E-06 G.Dﬂ!

* QA work underway

e Workbooks to be compiled into single database by “Mar-Apr 16 to facilitate analysis
* No accounting for malfunctions


Presenter
Presentation Notes
Emission factor from data provided in UT/EDF Pneumatic Controller Study.  Average emission rate for intermittent pneumatic devices in Rocky Mountain region was 1.72 scf/device-hr. http://pubs.acs.org/doi/suppl/10.1021/es5040156  average whole gas flow rate where region = RM and # of actuations not equal to zero (verified with Table 4 of executive summary)

Does ‘Rocky Mountain region’ include Uinta Basin?

From: Whitney Oswald <woswald@utah.gov>�Sent: Tuesday, January 19, 2016 2:21 PM�To: Beeler, Cindy�Subject: Re: O&G Emissions Inventory Workbook - Final Draft  
Cindy, �
Just a heads up.  I discovered an issue with those emission factors. I had mistakenly thought the VOC factors noted in the TSD were in scf/hr per controller, but they are actually in tons/yr per controller.  I will be making a small modification to the EI workbook to account for this. Let me know if you have any questions.
�
Whitney


<7EPA “%. What We Know So Far

Emission Factors being used ...

Continuous—Low | Continuous-High Intermittent
scf/device-hr scf/device-hr scf/device-hr

UT/EDF Study — Rocky Mtn
CDPHE 0.14 12.4 1.72 Region. Whole gas. Cannot
recreate from Sl

OIPA Study — engr calculations -
ODEQ - PCs 1.05 scf/device-hr Whole gas
3.6 devices/well

To account for malfunctions.

ODEQ - Avg. malfunction rate 50 scf/device-hr x 3% malfunction rate ..

Fugitives x 3.6 device/well x # wells S EUS Eme) fBlme, fEis
' per UT/EDF

GHGRP-W

Western U.S. 1.39 37.3 13.5 Default whole gas factor

18
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Presentation Notes
Emission factor from data provided in UT/EDF Pneumatic Controller Study.  Average emission rate for intermittent pneumatic devices in Rocky Mountain region was 1.72 scf/device-hr. http://pubs.acs.org/doi/suppl/10.1021/es5040156  average whole gas flow rate where region = RM and # of actuations not equal to zero (verified with Table 4 of executive summary)

Does ‘Rocky Mountain region’ include Uinta Basin?

ODEQ had decreased Intermittent vent rate (per OIPA study which calculated emissions and counted actuations) but added a “Fugitive/Malfunction” category for Intermittent PCs based on UT/EDF study where 3% observed leaking/malfunctioning with avg. bleed rate of 50 scfh [UT/EDF study had 40 PCs listed in Appendix with “equipment issues”. ODEQ looked at that list and counted just 10 which were intermittent … 10/320 (total population of intermittent) = 3%]

ODEQ now accounting for malfunctioning PCs. Since that time, however, the OIPA released a study of pneumatic controller counts and emissions from 172 oil and gas wellhead facilities located in Oklahoma.  ODEQ is now of the opinion that the data resulting from the OIPA study represent a much more accurate reflection of the numbers and types of pneumatic controllers located at oil and gas exploration and production facilities in Oklahoma.

Second, ODEQ proposes using a methodology outlined in a University of Texas (UT)/Environmental Defense Fund (EDF) study of pneumatic devices to calculate emissions from leaking or malfunctioning pneumatic devices located at oil and gas wellheads, based on the numbers of said devices estimated by the OIPA study. ODEQ simultaneously proposes that these emissions from leaking or malfunctioning pneumatic devices be categorized as fugitive emissions and included in the “Fugitive Emissions: Other” categories associated with oil and gas wellheads. 

In the UT/EDF study, 10 intermittent vent pneumatic controllers were identified that were either leaking or malfunctioning. Those 10 pneumatic controllers represented 3% of the total pneumatic controllers identified in the study. The UT/EDF study further calculated that these pneumatic controllers had an average bleed rate of 50-scfh. Therefore, ODEQ proposes applying that 50-scfh bleed rate to 3% of the intermittent vent pneumatic controllers identified in the OIPA study and applying a bleed rate of 0.4-scfh to all other pneumatic controllers, which would yield an average bleed rate of 2.0-scfh. To be conservative, the ODEQ proposes using this vent factor and the 3.6-device-per-well average to estimate the additional emissions due to leaks and malfunctions. Again, the values of all other input parameters (e.g., well counts per county, basin-specific VOC weight percent data for vented gas, etc.) would be kept the same. ODEQ’s proposed newly calculated fugitive emissions from pneumatic devices for gas and coal-bed methane wells should be added to the fugitive emissions for compressor seal leaks in the “Fugitive Emission: Other” categories for those wellheads, and the newly calculated fugitive emissions from pneumatic devices for oil wellheads should be inserted into the previously unused “Fugitive Emission: Other” SCC category for oil wellheads, as was described in the paragraph above. 

GHGRP-W …. Table W-1A to Subpart W of Part 98—Default Whole Gas Emission Factors for Onshore Petroleum and Natural Gas Production Facilities and Onshore Petroleum and Natural Gas Gathering and Boosting Facilities
http://www.ecfr.gov/cgi-bin/text-idx?SID=605031b4c55ec0dd8874caddf2e37514&mc=true&node=ap40.21.98_1238.1&rgn=div9








Data Gaps to Fill

1)
2)
3)

4)

Emission PC measurements in Uinta Basin

Uinta Basin specific activity counts (#PC/well, by function, type ...)
Site-specific gas composition

Assessment of malfunction frequency

Understanding of reason for malfunction and level of effort required for fix
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Presentation Notes
Malfunctions should include looking for leaks along pneumatic controller stainless steel tubing and fittings.

From Eben:
A 15 min observation is about max with the envisioned on-site technical approach. We do not have long-duration AF measurements and this is a significant limitation of the study.

This is an important category for the OGI observation.  One area of contention will be that we intend to document PC associated leaks From the PC itself or directly attached.


- Onsite Emissions Measurement Study
\?’EPA Executed by Jacobs Technologies (EF and AF objectives)

I. Study Preparation (Jan. 2016 - Aug. 2016)
A. Development of protocols (see 2016 Uinta Basin Pneumatic Controller Study Protocol Brief)
B. PC Activity Data Gathering Protocol Complete - April 2016
C. Quality assurance project plan development
D. Instrument builds and pre deployment testing (mostly in RTP)

Il. Project Planning with Operators
A. Representative sites by operator, age, well type, production volume — how to make random

B. Agree on data to be collected e.g. PC Type (continuous: high or low; intermittent), function, count by site,
make/model, # actuations, count of malfunctioning PCs (aural and IR camera), leaks in supply tubing & repairs
made real time

lll. Primary Field Measurements (Aug. - Sept. 2016)
A. On-site PC Activity Data Gathering
B. PC Observation Protocol (OGl)
C. PC Emissions Measurement Protocols: Primary (augmented Hi-Flow) and Research (QOGI, TFS, Frog, etc.)

IV. Data Analysis and Reporting (Oct. 2016 — Mar. 2017) 20


Presenter
Presentation Notes
OIPA site forms can serve as go-by for activity data collection and measurement operational parameters to collect.

From Adam:
will this bias the field measurements portion of the study? [if field measurements go to subset of Activity Data Site Surveys)



S EPA Additional AF Data Gathering Activities
) Y 4 Primarily executed by project collaborators
y Y proj

I. Preparation and options analysis (Jan. 2016 - April 2016)
A. Development of PC Activity Data Gathering Protocol (same as onsite study)
B. Investigation of other AF potential data sources
C. Build secondary data use into project QAPP (Jacobs)

Il. Project Planning with Operators
A. Can collaborators visit sites to execute PC data gathering and possibly OGI observation protocol?
B. Investigate ways to acquire actuation tracking data (are there options?)

lll. Primary Field Work (May. - Sept. 2016)
A. On-site PC Activity Data Gathering (by EPA/Collaborators)
B. Gathering AF information from other sources

IV. Data Analysis and Reporting (Oct. 2016 — Mar. 2017)
A. Integrate AF information into report (Jacobs)
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Presentation Notes
OIPA site forms can serve as go-by for activity data collection and measurement operational parameters to collect.

From Adam:
will this bias the field measurements portion of the study? [if field measurements go to subset of Activity Data Site Surveys)



Project Schedule

UINTA BASIN - PNEUMATIC CONTROLLER RESEARCH PROJECT SCHEDULE rev.2 + = Milestone =Plan
4 = Due Complet In Process

| JAN '16 FEB '16 MAR '16 APR'16 [ MAY '16 JUM '16 JUL 16 AUG '16 SEP '16 OCT '16 MOV '16 DEC'16 JAN '17 FEB '17 MAR '17

OMNSITE EMISSION MEASUREMENT STUDY
Phase | - Study Preparation

Protocol Development
Instrument Builds + 4o

OAPP Development
Predeployment Testing i

Phase I
Qutreach to Operators
loint Scoping/Planning * i A

Phase Il - Primary Field Measurements
OA&PP [see Phase 1) | o i

On-site Access Agreements [ Safety Planning * + i
Primary Field Measurements Ji

Phase IV - Data Analysis and Reporting * * A

ADDITIOMNAL AF DATA GATHERING ACITIVITIES
Phase | - Study Preparation
Draft Protocol i

Revised Protocol * a

Phase Il
Outreach to Operators

loint Scoping/Planning * A A

Phase Il - Field Work
PC Data Gathering Survey (by project collaborators) i

Phase IV - Data Analysis and Reporting A




\ Yy 4 Envisioned Measurement Details

Onsite Emissions Measurement Study
EPA

e Perform with Operator’s Instrumentation Technician present
— Assure safe measurement operations
— Record accurate and complete information is gathered

e Execute onsite PC data gathering protocol
— Understand and document the PC system
— Record information for engineering calculations
— Determine potential for manual actuation

e Execute OGI observation protocol
— Document the operational state of the PC system
— Record and assign emission points
— Estimate actuation sequence (if intermittent)

e Execute measurement protocols
— Record time-resolved emissions (augmented Hi-Flow)
— Acquire speciation data (evacuated canister)
— Execute research measurements
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Project Cooperator Input

What data gaps do you see?
What does “building capacity” look like to you?
Your thoughts on the plans

Is there synergy with APl Standard 4590, Pneumatic Controllers
currently underway?

Opportunities for collaboration and site access?
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Presentation Notes
The following publications are currently being worked on within the Committee of Oilfield Equipment and Materials: Standard 4590, Pneumatic Controllers, 1st edition

Adam - should we offer to share the measurement data with active collaborators on per unit basis?  should we also mention that we could protect site anonymity?



UB PC Research Collaborator Team

Name Organization Email Tel. #

Adam Eisele EPA Region 8 Eisele.adam@epa.qgov 303-312-6838
Chris Dresser EPA Region 8 Dresser.chris@epa.gov 303-312-6385
Cindy Beeler EPA Region 8 Beeler.cindy@epa.gov 303-312-6204
Eben Thoma EPA Office Research & Thoma.eben@epa.gov 919-541-7969

Development

Leonard Herr BLM — Utah Iherr@blm.gov 801- 539-4094
Michael Stovern EPA Region 8 Stovern.michael@epa.gov 303-312-6635
Mike Natches Ute Tribe - Air miken@utetribe.com 435-725-4974

Minnie Grant

Ute Tribe — Air Lead

minnieg@ utetribe.com

435-725-4900

Nancy Daher

Utah Div. of Air Quality

NDaher@utah.gov

801-536-4078

Parik Deshmukh

Jacobs Technologies

Parikshit.Deshmukh@jacobs.com

919-541-2980

Whitney Oswald

Utah Div. of Air Quality

woswald@utah.gov

801-536-4468
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