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APPENDIX K— MODELED ACTIVITY ASSUMPTIONS AND EMISSIONS CONTROLS

1.0. INTRODUCTION

In Appendix K, we summarize the activity assumptions made in estimating emissions for the CD-
C Project Emissions Inventory. The origin of the emission factors and speciation used is noted,
as well as fuel type and the activity surrogate used to calculate field-wide emissions. We also
show the emissions control measures that were modeled for the CD-C Project. Detailed
information on CD-C Project emissions calculations and are provided in Appendix H.
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APPENDIX K— MODELED ACTIVITY ASSUMPTIONS AND EMISSIONS CONTROLS

Emission Factors/Speciation Engine Type of Control
Source Activity Data Hazardous Air Technology or Control Applied to Activity
Category Provided By Operator Criteria Air Pollutants Greenhouse Gases Pollutants Fuel Type | Control Device Applied Pollutants Surrogate
Enaine Tvpe Emission factors from EPA | CO2 and CH4 emission
Num?)er of{j)ni,ts Federal Diesel Engine factors based on EPA
Well Pad Const Fuel Tvoe ' Standards. Where EPA NONROAD model
L . YPe, Federal emission factors methodology and N2O SPECIATEA4, , ' Change in fuel
Equip (diesel Engine Technology, ilabl q ission f. from Th Profile 4674 Diesel Tier 1 If SOx Well Pads
ICE) Rated Horsepower were not available, use em|35|on ac'tor rom The rofile sulfur content
Time Used ’ EPA NONROAD model Climate Registry, General
’ fully deteriorated Tier Reporting Protocol v1.1,
Load Factor ’
emission factors. Table 13.6.
Emission factors from EPA | CO2 and CH4 emission
Engine Type, Federal Diesel Engine factors based on EPA
Completion Number of Units, Standards. Where EPA NONROAD model
P Fuel Type, Federal emission factors methodology and N2O SPECIATE4, , ' Change in fuel
Equipment ; - ) Diesel Tier 2 SOx Spuds
(diesel ICE) Rated Horsepower, were not available, used emission factor from The Profile 4674 sulfur content
Time Used, EPA NONROAD model Climate Registry, General
Load Factor fully deteriorated Tier Reporting Protocol v1.1,
emission factors. Table 13.6.
Heavy Duty
Vehicles:
EPA profiles
based on CRC I\gOfVEls NOx. CO
| . . - . E-55/E-59 efault . X €O,
Construction Emission factors estimated Emission factors estimated Stud fuel Change in COy, VOC,
Traffic, Road based on EPA MOVES based on EPA MOVES . y fractions - emissions due SOx, PM1o, Well Pads
. ) Light Duty
and Well pad Vehicle Type (Lightor | model runs. model runs. C for each to fleet turnover | PMzs, CHa,
ype (Lig Vehicles: !
Heavy), Profiles vehicle N20
Mean Vehicle Speed, provided by type
Round Trip Off-Road EPA and
Trip Distance, Number MOVES
of Round Trips Per — : :
Well Emissions estimated using
the equation from EPA,AP- Fugitive
Construction 42, Section 13.2.2 Unpaved Road Dust
Traffic, Road Roads (11/06). Assumed . PMo,
and Well pad- Heavy truck weight of N/A N/A N/A i Watering Fugitive Well Pads
Fugitive Dust 70000 pounds, assumed Road Dust
Light truck weight of 7000 PM2s
Ibs.
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APPENDIX K— MODELED ACTIVITY ASSUMPTIONS AND EMISSIONS CONTROLS

Emission Factors/Speciation Engine Type of Control
Source Activity Data Hazardous Air Technology or Control Applied to Activity
Category Provided By Operator Criteria Air Pollutants Greenhouse Gases Pollutants Fuel Type | Control Device Applied Pollutants Surrogate
NE;%Z]?;SS&S Emission factors frqm EPA | COzand CH4 emission D‘riIIing by three
Fuel Type ' Federal Diesel Engine factors based on EPA diesel 1476 HP
Driling Engine Technc;logy Standards. Where EPA NONROAD model IC engines and
Equi ' Federal emission factors methodology and N20 SPECIATE4, . one diesel 125 Change in fuel
quipment Rated Horsepower ; o ) Diesel ; SOx Spuds
. ) were not available, used emission factor from The Profile 4674 HP IC engine. All sulfur content
(diesel ICE) Time Used, EPANONROAD model | Climate Registry, General diesel engi
Load Factor | . : gistry, Genera iesel engines,
g fully deteriorated Tier Reporting Protocol v1.1 assumed to be
Brake Specific Fuel y & porting ' i
) emission factors. Table 13.6. Tier 2
Consumption
Heavy Duty
Vehicles:
EPA profiles MOVES
based on CRC default NOx, CO,
Emission factors estimated | Emission factors estimated E-55/E-59 fuel Change in CO, VOC,
Drilling Traffic based on EPA MOVES based on EPA MOVES Study fractions - emissions due SOx, PMiq, Spuds
Vehicle Type (Lightor | model runs. model runs. Light Duty for each to fleet turnover | PMas, CHa,
Heavy), Vehicles: vehicle N20
Mean Vehicle Speed, EPA and type
Round Trip Off-Road MOVES
Trip Distance, Number Profiles
of Round Trips Per | Emissions estimated using
Spud the equation from EPA,AP- Fugitive
42, Section 13.2.2 Unpaved Road Dust
Drilling Traffic- Roads (11/06). Assumed , PMio,
Fugitive Dust Heavy truck weight of N/A N/A N/A i Watering Fugitive Spuds
70000 pounds, assumed Road Dust
Light truck weight of 7000 PM2s
Ibs.
Heavy Duty
Vehicles:
Vehicle Type (Light or EPA profiles MOVES
Heavy), based on CRC default NOx, CO,
Completion Mean Vehicle Speed, Emission factors estimated Emission factors estimated E-55/E-59 fuel Change in COo, VOC,
Traffic Round Trip Off-Road based on EPA MOVES based on EPA MOVES Study fractions - emissions due SOx, PMyq, Spuds
Trip Distance, Number | model runs. model runs. Light Duty for each to fleet turnover | PM2s, CHa,
of Round Trips Per Vehicles: vehicle N20
Spud EPA and type
MOVES
profiles
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APPENDIX K— MODELED ACTIVITY ASSUMPTIONS AND EMISSIONS CONTROLS

Emission Factors/Speciation

Engine Type of Control
Source Activity Data Hazardous Air Technology or Control Applied to Activity
Category Provided By Operator Criteria Air Pollutants Greenhouse Gases Pollutants Fuel Type | Control Device Applied Pollutants Surrogate
Emissions estimated using
the equation from EPA,AP- Fugitive
Completion 42, Section 13.2.2 Unpaved Road Dust
Traffic- Fugitive Roads {11/16). Assirhed NIA NIA N/A . Watering Phko, Spuds
Dust eavy truck weight o Fugitive
70000 pounds, assumed Road Dust
Light truck weight of 7000 PMzs
Ibs.
Gas Composition
Analysis,
Gas Flow,
Heat Content of Flared
gas, . . 96% of Gas to
' Green Completion and Zerlo gncontrolled Ve!“'”g Zer.o gncontrolled veptlng Wamsutter Wet Green
Completion : emissions due to flaring emissions due to flaring . VOC, COy,
. Conventional . . Gas - Completions Spuds
Venting . . and green completion and green completion " o CHq
Completion Fraction, Composition and 4% of Gas
. controls. controls. )
Fraction of Gas Flared, will be Flared
Fraction of Gas Vented,
Fraction of Flared Gas
Controlled per Well,
Volume of Gas Vented
CO2 emissions are based
on the estimation of CO2
potential of the entire gas
from the wet gas
NOX, and CO emission composition. N20 emission
. factor from API
Heat Content of Flared | factors were obtained from Compendium of
Gas, EPA AP-42, Table 13.5-1. P
s L Greenhouse Gas
Wet Gas Composition, | Emission Factors for Flare L .
Fraction of Gas Flared, | Operations (9/95). VOC | Cmissions Methodologies
Completion ' o ' for the Oil and Natural Gas SPECIATE4, Natural
. Volume Flared per day, | emission factor based on ) - N/A Spuds
Flaring . Industry, 2009 Table 4-11, Profile 0051 Gas
Volume Flared per the fraction of THC as VOC o
. GHG Emission Factors for
Spud, and THC emission factor ,
Gas Flares in Developed
Average Days per from EPA AP-42, Table : L
; o Countries. CH4 emission
Completion 13.5-1. Emission Factors factor based on the fracti
for Flare Operations (9/95). actorbased on the fraction
of THC as CHs and THC
emission factor from EPA
AP-42, Table 13.5-1.
Emission Factors for Flare
Operations (9/95).
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APPENDIX K— MODELED ACTIVITY ASSUMPTIONS AND EMISSIONS CONTROLS

Emission Factors/Speciation Engine Type of Control
Source Activity Data Hazardous Air Technology or Control Applied to Activity
Category Provided By Operator Criteria Air Pollutants Greenhouse Gases Pollutants Fuel Type | Control Device Applied Pollutants Surrogate
Fugitive Construction Dust
PM1o and PM2.s emissions
were estimated using
equations from EPA, AP-42 .
X\{:ﬂlaz:(lj?ggg Equipment Type, Table 11.9-1 for Bulldozing DE:?E’I;\/A?O
c ) Number of Units, Overburden Emissions, N/A N/A N/A - Watering e Well Pads
onstruction- Ti Fugitive
Fuaitive Dust ime Used per Pad V\(e§tern Surface Coal . Dust PM
9 Mining. Parameter din 25
g. Parameters use
emission equations were
from EPA AP-42, Table
11.9-3.
Fugitive Wind Erosion Dust
PM1o and PM25 emissions
were estimated using
Construction . methodology des_cribed in
Wind Erosion- D'St“\rlseﬁ' If,\rza per 1E§ g\’ A3P -éz SeCtg’” . N/A N/A N/A - None Well Pads
Fugitive Dust ell Pa .2.5.3. Exposed surface
type assumed to be flat.
2007, 2008, and 2009 Wind
Speed data from the
Wamsutter Station.
Engine Type,
Nurplkj):lr_lc_);#enlts, Emission factors frqm EPA | CO2and CH4 emission
Engine Technc;logy Federal Diesel Engine factors based on EPA
Rated Horsepower’ Standards. Where EPA NONROAD model
Workover Equip Time Used ’ Federal emission factors methodology and N20 SPECIATE4, Diesel Tier 2 Change in fuel SOx Active Well
(diesel ICE) Workover Equi;;ment were not available, used emission factor from The Profile 4674 sulfur content Counts
U EPA NONROAD model Climate Registry, General
se Frequency, fully deteriorated Tier 2 Reporting Protocol v1.1
Workover Equioment ully deteriorated Tier eporting Protocol v1.1,
quip
Yearly Requirement emission factors. Table 13.6.
y ~eq )
Load Factor
Heavy Duty
Vehicles:
Vehicle Type (Light or EPA profiles MOVES
Heavy), based on CRC default NOx, CO,
Workover Rig Mean Vehicle Speed, Emission factors estimated Emission factors estimated E-55/E-59 fuel Change in COo, VOC, Active Well
Traffic Round Trip Off-Road based on EPA MOVES based on EPA MOVES Study fractions - emissions due SOx, PMyq, Counts
Trip Distance, Number | model runs. model runs. Light Duty for each to fleet turnover | PM2s, CHa,
of Round Trips Per Vehicles: vehicle N20
Well EPA and type
MOVES
profiles
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APPENDIX K— MODELED ACTIVITY ASSUMPTIONS AND EMISSIONS CONTROLS

Emission Factors/Speciation Engine Type of Control
Source Activity Data Hazardous Air Technology or Control Applied to Activity
Category Provided By Operator Criteria Air Pollutants Greenhouse Gases Pollutants Fuel Type | Control Device Applied Pollutants Surrogate
Emissions estimated using
the equation from EPA, AP- Fugitive
Workover Rig 42, Section 13.2.2 Unpaved Road Dust .
Traffic- Fugitive Roads (11/06). Assumed NIA NIA N/A . Watering Pk, Active Well
Dust Heavy truck weight of Fugitive Counts
70000 pounds, assumed Road Dust
Light truck weight of 7000 PMzs
Ibs.
Emission factors from EPA,
AP-42, Tables 1.4-1
Equipment Type, Emission Factors for Emission factors from EPA,
Heat Input, Nitrogen Oxides and AP-42, Table 1.4-2
Heaters Local Heating Value, Carbon Monoxide from Emission Factors for SPECIATE4, Natural i None Active Well
Number of Units, Natural Gas Combustion Criteria Pollutants and Profile 0003 Gas Counts
Time Used Per Unit, and 1.4-2 Emission Factors | Greenhouse Gases from
Heating Cycle Fraction | for Criteria Pollutants and Natural Gas Combustion.
Greenhouse Gases from
Natural Gas Combustion.
VOC emissions estimated
using TOC emission factor Wamsutter
(kg/hr/component) from To obtain CO2 and CHa4 Produced Gas
Gas Composition EPA, 1995 AP-42 Table 2- | emissions, the CO2and Composition
Fugii Analysis, 4."Oil and Gas Production | CHas to VOC weight ratio Active Well
ugitives c ) and Wamsutter - None
omponent Counts by | Operations Average from the natural gas Fugitive Post Counts
Media Type Emission Factors", and composition were applied to Flash Gas
VOC/THC weight fraction VOC emissions. c -
from gas composition omposition
9 p
analysis.
Pneumatic - . " — . .
Devices As per Operator's input there will be all "no bleed" devices and hence zero emissions from this category
Type of Pump,
Gallons Used per
Pump,
SCF/Gallon,
. Number of Pumps, Zero uncontrolled venting Zero uncontrolled venting Wamsutter .
Pnsumahc Days of Use per Year, | emissions due to flaring emissions due to flaring Produced Gas Flare WYDEQ BACT VOC, CHs, Active Well
ump SCF/Pump/Minute, control. control. Composition C0: Counts
Vented Volume Per
Year,
Molar Composition of
Sales Gas
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APPENDIX K— MODELED ACTIVITY ASSUMPTIONS AND EMISSIONS CONTROLS

Emission Factors/Speciation Engine Type of Control
Source Activity Data Hazardous Air Technology or Control Applied to Activity
Category Provided By Operator Criteria Air Pollutants Greenhouse Gases Pollutants Fuel Type | Control Device Applied Pollutants Surrogate
Average Gas
Production Per Year Regenerator
Dehydrator Per Well, Zerlo gncontrolled veptmg Zer.o gncontrolled ventlng Overhead Vent VOC, CHe, Active Well
. Number of dehydrators | emissions due to flaring emissions due to flaring Flare WYDEQ BACT
Venting Stream CO2 Counts
per Well, Regenerator | control. control. Composition
Overhead Vent Stream P
Composition
Type of Petroleum
Liquid Loaded,
Saturation Factor, To obtain COz and CHs
True Vapor Pressure of VOC loading | issions. the COzand W "
Liquid Loaded oading losses emissions, the CO2anc amsutter Annual
Tank Loadout o determined using EPA,AP- | CHa4to VOC weight ratio Condensate
Molecular Weight of . s - None Condensate
(vapor losses) 42, Section 5.2.2.1.1 from the natural gas Composition .
Vapors , ; " . Production
Equation 1. composition were applied to (Post Flash)
Temperature of Bulk o
. VOC emissions.
Liquid
Mode of Operation,
Capacity of Truck
To obtain CO2 and CH4
. - emissions, the COzand
) VOC Venting Emission VOC emission factor from CHs to VOC weight ratio Wamsutter Wet Active Well
Well Venting Factor, Gas - None
" operator . from the natural gas " Counts
Wet Gas Composition " . Composition
composition were applied to
VOC emissions.
Heavy Duty
Vehicles:
EPA profiles MOVES
based on CRC default NOx, CO, Active Well
Production Emission factors estimated Emission factors estimated E-55/E-59 fuel Change in COy, VOC, Counts,
Traffic . ) based on EPA MOVES based on EPA MOVES Study fractions - emissions due | SOx, PMi, None for
Vehicle Type (Lightor | model runs. model runs. Light Duty for each to fleet turnover | PMzs, CHa, Central
Heavy), Vehicles: vehicle N20 Facilities
Mean Vehicle Speed, EPA and type
Round Trip Off-Road MOVES
Trip Distance, Number profiles
of Round Trips Per — : :
Well or Central Emissions estimated using
Facilities the equation from EPA,AP- Fugitive .
. 42, Section 13.2.2 Unpaved Road Dust Active Well
Production Roads (11/06). Assumed PMro Counts,
Traffic- Fugitive H . N/A N/A N/A - Watering s None for
Dust eavy truck weight of Fugitive Central
70000 pounds, assumed Road Dust Facilities
Light truck weight of 7000 PMzs
Ibs.
Continental Divide-Creston Natural Gas Development Project Final EIS e April 2016 K-7




APPENDIX K— MODELED ACTIVITY ASSUMPTIONS AND EMISSIONS CONTROLS

Emission Factors/Speciation Engine Type of Control
Source Activity Data Hazardous Air Technology or Control Applied to Activity
Category Provided By Operator Criteria Air Pollutants Greenhouse Gases Pollutants Fuel Type | Control Device Applied Pollutants Surrogate
. . Wamsutter
Condensa_te Uncontrolled VOC, CHe Zerlo gncontrolled ventmg Zer.o gncontrolled ventlng Condensate VOC, CHe, Annual
Tank Flashing o emissions due to flaring emissions due to flaring e Flare WYDEQ BACT Condensate
emission factors Composition CO2 .
Losses control. control. Production
(Flash)
. . Wamsutter
Condensaﬁe Uncontrolled VOC, CHe Zerlo gncontrolled veptmg Zer.o gncontrolled ventlng Condensate VOC, CHe, Total
Tank Working - emissions due to flaring emissions due to flaring s Flare WYDEQ BACT Turnovers per
emission factors Composition CO2
Losses control. control. Year
(Post Flash)
) . Wamsutter
Condensat.e Uncontrolled VOC, CHs Zerlo gncontrolled Vef“'”g Zer.o gncontrolled veptlng Condensate VOC, CHg, Active Well
Tank Breathing - emissions due to flaring emissions due to flaring I Flare WYDEQ BACT
emission factors Composition CO2 Counts
Losses control. control.
(Post Flash)
CO2 emissions based on
CO:2 potential of the entire
gas based on gas
composition. N20 emission
NOx, and CO emission factor from API
factors were obtained from Compendium of Annual
EPA AP-42, Table 13.5-1. Greenhouse Gas
o o . Condensate
Emission Factors for Flare Emissions Methodologies Production
Production Tétal Erocess _(_Bas, Opgra_tlonfs (9/95). VOC Tor the Ollzggg I\#atulra|4G1a1s SPECIATES, Natural Total
Flaring as ompqsmon emission actor based on ndustry, 20( able 4-11, Profile 0051 Gas - Turnovers per
Analysis the fraction of THC as VOC | GHG Emission Factors for Y
. ) ear,
and THC emission factor Gas Flares in Developed Active Well
from EPA AP-42, Table Countries. CHs emission Counts
13.5-1. Emission Factors factor based on the fraction
for Flare Operations (9/95). | of THC as CHs and THC
emission factor from EPA
AP-42, Table 13.5-1.
Emission Factors for Flare
Operations (9/95).
Continental Divide-Creston Natural Gas Development Project Final EIS e April 2016 K-8




APPENDIX K— MODELED ACTIVITY ASSUMPTIONS AND EMISSIONS CONTROLS

Emission Factors/Speciation Engine Type of Control
Source Activity Data Hazardous Air Technology or Control Applied to Activity
Category Provided By Operator Criteria Air Pollutants Greenhouse Gases Pollutants Fuel Type | Control Device Applied Pollutants Surrogate
Turbines:
All criteria pollutants
emission factors except
NOx, VOC, and CO were Turbines:
from EPA, AP-42, Table CO2 and N20 emission
3.1-2a, Emission Factors factors from EPA, AP-42, As per the
fgr Criteria Pollutants and Table 3.1-2a, Emission SPECIATE4, Natural operator,
reenhouse Gasses from Factors for Criteria Profile 0007 Gas additional 24,936 | None
Stationary Gas Turbines. Pollutants and Greenhouse horsepower is
The NOx, VOC and CO Gases from Stationary Gas required.
emission factors were Turbines . CH4 from Assumed 2.7% of
L . obtained from minimum SPECIATE PROFILE. horsepower
Existing Capacity , emission factors provided in added is
Capacity {o be Added, | gxising sources by reciprocating
Compressor Additional Horsepower | perator. engines and
. Needed None
Station Compressor Type - | Reciprocating Engines: 97.3% of
Reciprocating or Al criteria pollutants Reciprocating Engines: horsepower
Turbines emission factors except CO2 emission factor from added is turbines.
NOx, VOC and COwere | Table3-2.3, Uncontrolled These fractions
from Table3-2.3, Emission Factors for 4- were assumed
Uncontrolled Emission Stroke Rich-burn Engines. based on the BACT
Factors for 4-Stroke Rich- | CHa from SPECIATE SPECIATEA Natural fracionof | "7 WS
burn Engines. Assumed PROFILE. N20O emission Profile 1001‘ Gas horsgpower by limit NOx and NOx, CO
BACT level NOx and CO factor from AP engine type at CO emissi
emission factors and VOC | Compendium of existing stations. emissions.
emission factor was greenhouse gas emissions
obtained from minimum methodologies for the oil
emission factors provided in | and natural gas
existing sources by industry,2009 .
operator.
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APPENDIX K— MODELED ACTIVITY ASSUMPTIONS AND EMISSIONS CONTROLS

Emission Factors/Speciation Engine Type of Control
Source Activity Data Hazardous Air Technology or Control Applied to Activity
Category Provided By Operator Criteria Air Pollutants Greenhouse Gases Pollutants Fuel Type | Control Device Applied Pollutants Surrogate

Turbines:
All criteria pollutants
emission factors except
NOx, VOC, and CO were Turbines:
from EPA, AP-42, Table CO2 and N20 emission
3.1-2a, Emission Factors factors from EPA, AP-42,
for Criteria Pollutants and Table 3.1-2a, ‘Emllssmn SPECIATE4, Natural
Greenhouse Gasses from Factors for Criteria Profile 0007 Gas None
Stationary Gas Turbines. Pollutants and Greenhouse
The NOx, VOC and CO Gases from Stationary Gas
emission factors were Turbines . CHq from As per the
obtained from minimum SPECIATE PROFILE. operator,

Total Engine CapacitY, emi3§i0n factors prOVided in addlt;onal 760

Existing Plant Capacity | eXisting sources by mmscfd capacity

, operator. is required to
Gas Plant NOx, CO and VOC Reciprocating Engines: aggzg:?a}r;s None
Emissions for the Al criteria pollutants Reciprocating Engines: volumes
Existing Plant emission factors except COz emission factor from anticipated from
NOx, VOC and CO were Table3-2.3, Uncontrolled the proposed
from Table3-2.3, Emission Factors for 4- wells.
Uncontrolled Emission Stroke Rich-burn Engines. BACT was
Factors for 4-Stroke Rich- CHs from SPECIATE
X . SPECIATE4, Natural assumed to
burn Engines. Assumed PROFILE. N20 emission Profile 1001 Gas limit NOx_ and NOx, CO
BACT level NOx and CO factor from API CO emissions
emission factors and VOC Compendium of '
emission factor was greenhouse gas emissions
obtained from minimum methodologies for the oil
emission factors provided in | and natural gas industry,
existing sources by 2009 .
operator.
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APPENDIX K— MODELED ACTIVITY ASSUMPTIONS AND EMISSIONS CONTROLS

Emission Factors/Speciation Engine Type of Control
Source Activity Data Hazardous Air Technology or Control Applied to Activity
Category Provided By Operator Criteria Air Pollutants Greenhouse Gases Pollutants Fuel Type | Control Device Applied Pollutants Surrogate
Heaters/Process/Duct
Burner:
All criteria pollutants except
NOx, VOC and CO
emission factors were from | Heaters/Process/Duct
EPA AP-42, Table 1.4-2 Burner:
Emission Factors for COg2, CHs and N2O
Criteria Pollutants and Emission Factors from EPA
Greenhouse Gases from AP-42 Table 1.4-2 ?’T&%ﬁ)ﬁg Ngt:;al
Natural Gas Combustion. Emission Factors for
The NOx, CO and VOC Criteria Pollutants and
emission factor were Greenhouse Gases from
obtained from minimum or | Natural Gas Combustion.
average
emission factors provided in
existing sources by
operator.
Flaring:
CO2/CH4/N20 to NOx
emission factor ratio was
applied to NOx emissions
to obtain CO2, CH4 and None
N20 emissions. The NOx,
CO2 and CH4 emission
Flaring: factors were obtained from
NOx, VOC and CO EPA AP-42, Table 13.5-1.
emissions of the existing Emission Factors for Flare SPECIATEA4, Natural
plant were scaled by the Operations. N2O emission Profile 0051 Gas
ratio of new plant capacity factor from API
to existing plant capacity. Compendium of
greenhouse gas emissions
methodologies for the oil
and natural gas
industry,2009 Table 4-11,
GHG Emission Factors for
Gas Flares in Developed
Countries.
Fugitives: Fugitives:
Operator has assumed that | To obtain CO2 and CH4
emissions do not scale by emissions, CO2 and CHs to Wamsutter
plant capacity. It was VOC weight ratios from the Produced Gas
assumed that the existing gas composition analysis Composition
and new plant will have were applied to VOC
LDAR. emissions.
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APPENDIX K— MODELED ACTIVITY ASSUMPTIONS AND EMISSIONS CONTROLS

Emission Factors/Speciation

Engine Type of Control
Source Activity Data Hazardous Air Technology or Control Applied to Activity
Category Provided By Operator Criteria Air Pollutants Greenhouse Gases Pollutants Fuel Type | Control Device Applied Pollutants Surrogate
. To obtain COz and CHs
Emissions (tpy) based Asgumed that the HPAs emissions, COs and CHe to Produced
. on Water 9 model estimates from Water 9 . ! . .
Evaporation VOC weight ratios from the | Water Working Active Well
Output, Produced model output to be the only " . . - None
Ponds . ; gas composition analysis and Breathing Counts
Water Working and VOCs emitted from the ) )
X X were applied to VOC Analysis
Breathing Analysis ponds.

emissions.
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APPENDIX K— MODELED ACTIVITY ASSUMPTIONS AND EMISSIONS CONTROLS

. Uncontrolled
Control Percentage (%) Case Engine | Uncontrolled
Source Technology Case Type of
Category NOx co voc PM1o PM2s SOx or control Control
Well Pad Prior to 2010 - 0% fuel sulfur
. o o o o o 2010 - 53% content
Const Equip 0% 0% 0% 0% 0% o no change
(dlesel ICE) 2011 - 91% changes
After 2011 - 97% removed
Completion Prior to 2010 - 0% fuel sulfur
. 2010 - Y/ ntent
Equipment 0% 0% 0% 0% 0% 010 53{: no change conte
(diesel ICE) 2011 - 91% changes
After 2011 - 97% removed
Control percentage in the selected years Control percentage in the selected years Control percentage in the selected years Control percentage in the selected years Control percentage in the selected years Control percentage in the selected years
Constructi Heavy Duty Light Duty Heavy Duty Light Duty Heavy Duty Light Duty Heavy Duty Light Duty Heavy Duty Light Duty Heavy Duty Light Duty
onstruction | 5019 10% 5% | 2010 4% 3% | 2010 3% 4% 2010 7% 6% | 2010 7% 6% | 2010 45% 1% Emission rates
Traffic, 2015 51% 33% 2015 28% 22% 2015 38% 33% 2015 53% 35% 2015 53% 36% 2015 76% 30% held constant at
Road and 2020 74% 54% 2020 44% 34% 2020 62% 52% 2020 79% 54% 2020 79% 54% 2020 7% 36% 2000 levels
Well pad 2025 84% 66% 2025 52% 41% 2025 76% 65% 2025 90% 63% 2025 90% 64% 2025 7% 40%
p 2030 88% 73% 2030 56% 46% 2030 83% 73% 2030 94% 69% 2030 94% 69% 2030 % 42%
2037 89% % 2037 60% 50% 2037 87% 78% 2037 96% 2% 2037 96% 73% 2037 78% 44%
Construction
Traffc, Removed
Road and o o o o o o .
Well pad- 0% 0% 0% 50% 50% 0% - watering
Fugitive control
Dust
Driling Prior to 2010 - 0% fuel sulfur
Equipment 0% 0% 0% 0% 0% 2010- 53% no change. content
(diesel ICE) 2011 - 91% changes
After 2011 - 97% removed
Control percentage in the selected years Control percentage in the selected years Control percentage in the selected years Control percentage in the selected years Control percentage in the selected years Control percentage in the selected years
Heavy Duty Light Duty Heavy Duty Light Duty Heavy Duty Light Duty Heavy Duty Light Duty Heavy Duty Light Duty Heavy Duty Light Duty Emissi
. 2010 10% 5% | 2010 4% 3% | 2010 3% 4% 2010 7% 6% | 2010 7% 6% | 2010 45% 1% mission
Drilling 2015 51% 33% 2015 28% 22% 2015 38% 33% 2015 53% 35% | 2015 53% 36% 2015 76% 30% rates held
Traffic 2020 74% 54% | 2020 44% 34% 2020 62% 52% 2020 79% 54% | 2020 79% 54% 2020 7% 36% - constant at
2025 84% 66% 2025 52% 41% 2025 76% 65% 2025 90% 63% 2025 90% 64% 2025 % 40% 2009 levels
2030 88% 73% 2030 56% 46% 2030 83% 73% 2030 94% 69% 2030 94% 69% 2030 7% 42%
2037 89% % 2037 60% 50% 2037 87% 78% 2037 96% 72% 2037 96% 73% 2037 78% 44%
K-13
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APPENDIX K— MODELED ACTIVITY ASSUMPTIONS AND EMISSIONS CONTROLS

) Uncontrolled
Control Percentage (%) Case Engine | Uncontrolled
Source Technology Case Type of
Category NOx co voc PM1o PM2s SOx or control Control
Drillin:
Trafficg- Removed
" 0% 0% 0% 50% 50% 0% - watering
Fugitive control
Dust
Control percentage in the selected years Control percentage in the selected years Control percentage in the selected years Control percentage in the selected years Control percentage in the selected years Control percentage in the selected years
Heavy Duty Light Duty Heavy Duty Light Duty Heavy Duty Light Duty Heavy Duty Light Duty Heavy Duty Light Duty Heavy Duty Light Duty
2010 10% 5% | 2010 % 3% | 2010 3% 4% 2010 7% % | 2010 % 6% | 2010 45% 1%
2015 51% 33% | 2015 28% 209% | 2015 38% 33% 2015 53% 35% | 2015 53% 36% 2015 76% 30%
2020 74% 54% 2020 44% 34% 2020 62% 52% 2020 79% 54% | 2020 79% 54% 2020 7% 36%
2025 84% 66% 2025 50% 1% 2025 76% 65% 2025 90% 63% | 2025 90% 64% 2025 7% 40%
2030 88% 73% 2030 56% 16% 2030 83% 73% 2030 94% 69% | 2030 94% 69% 2030 7% 42% .
. 2037 89% % | 2037 60% 50% | 2037 87% 8% 2037 96% 72% | 2037 96% 73% 2037 8% 44% Emission
Completion . rates held
Traffic constant at
2009 levels
mpletion
qu'rapff?c-o Removed
Fugti 0% 0% 0% 50% 50% 0% - watering
ugitive control
Dust
Zero vented emissions are
estimated due to flaring control.
100° 9 Assumed that
00% of the gas stream is assumed .
Completion combusted in the flare; flare all c_omp\enon
) 0% 0% ) o 0% 0% 0% - emission are
Venting combustion VOC emissions are
. ) o vented to the
estimated to be approximately 1% of atmosphere
the VOC emissions if no controls P
were implemented.
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APPENDIX K— MODELED ACTIVITY ASSUMPTIONS AND EMISSIONS CONTROLS

) Uncontrolled
Control Percentage (%) Case Engine | Uncontrolled
Source Technology Case Type of
Category NOx co voc PM1o PM2s SOx or control Control
mpletion
Completio N/A N/A N/A N/A N/A N/A - -
Flaring
Well Pad
and Access
Road Remoyed
Construction 0% 0% 0% 50% 50% 0% - watering
I~ ntrol
- Fugitive coniro
Dust
Construction
Wind
Erosion- 0% 0% 0% 0% 0% 0% - no change
Fugitive
Dust
Workover Prior to 2010 - 0% fuel sulfur
. 2010 - 53% content
Equip 0% 0% 0% 0% 0% 2011 919 - h
(diesel ICE) : | changes
After 2011 - 97% removed
Control percentage in the selected years Control percentage in the selected years Control percentage in the selected years Control percentage in the selected years Control percentage in the selected years Control percentage in the selected years
Heavy Duty Light Duty Heavy Duty Light Duty Heavy Duty Light Duty Heavy Duty Light Duty Heavy Duty Light Duty Heavy Duty Light Duty Emissi
2010 10% 5% | 2010 4% 3% | 2010 3% 4% 2010 7% 6% | 2010 7% 6% | 2010 45% 1% mission
Workover 2015 51% 33% | 2015 28% 22% 2015 38% 33% 2015 53% 35% | 2015 53% 36% 2015 76% 30% A rates held
Rig Traffic 2020 74% 54% 2020 44% 34% 2020 62% 52% 2020 79% 54% 2020 79% 54% 2020 7% 36% constant at
g
2025 84% 66% 2025 52% 41% 2025 76% 65% 2025 90% 63% 2025 90% 64% 2025 7% 40% 2009 levels
2030 88% 73% | 2030 56% 46% 2030 83% 73% 2030 94% 69% 2030 94% 69% 2030 7% 42%
2037 89% % 2037 60% 50% 2037 87% 78% 2037 96% 72% 2037 96% 73% 2037 78% 44%
Workover
Rig Traffic- Remoyed
Fugitive 0% 0% 0% 50% 50% 0% - watering
Dgust control
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APPENDIX K— MODELED ACTIVITY ASSUMPTIONS AND EMISSIONS CONTROLS

Uncontrolled

Control Percentage (%) Case Engine | Uncontrolled
Source Technology Case Type of
Category NOx co voc PM1o PM2s SOx or control Control
Heaters 0% 0% 0% 0% 0% 0% no change
Fugitives 0% 0% 0% 0% 0% 0% - no change
Pneumatic . no chande
Devices 9
Zero vented emissions are
estimated due to flaring control. assumed no
100% of the gas stream is assumed BACT
vl 0% 0% combusion VOG emissons are 0% 0% 0% "ot
estimated to be approximately 1% of uncontrolled
the VOC emissions if no controls emissions
were implemented.
Zero vented emissions are
estimated due to flaring control. assumed no
100% of the gas stream is assumed BACT
estimated to be approximately 1% of uncontrolled
the VOC emissions if no controls emissions
were implemented.
Tank
o 0% 0% 0% 0% 0% 0% : no change
losses)
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APPENDIX K— MODELED ACTIVITY ASSUMPTIONS AND EMISSIONS CONTROLS

Uncontrolled

Control Percentage (%) Case Engine | Uncontrolled
Source Technology Case Type of
Category NOx co voc PM1o PM2s SOx or control Control
Well Venting 0% 0% 0% 0% 0% 0% - no change
Control percentage in the selected years Control percentage in the selected years Control percentage in the selected years Control percentage in the selected years Control percentage in the selected years Control percentage in the selected years
Heavy Duty Light Duty Heavy Duty Light Duty Heavy Duty Light Duty Heavy Duty Light Duty Heavy Duty Light Duty Heavy Duty Light Duty Emissi
) 2010 10% 5% | 2010 4% 3% 2010 3% 4% 2010 7% 6% | 2010 7% 6% | 2010 45% 1% mission
Production 2015 51% 33% | 2015 28% 22% 2015 38% 33% 2015 53% 35% | 2015 53% 36% 2015 76% 30% ) rates held
Traffic 2020 74% 54% | 2020 44% 34% 2020 62% 52% 2020 79% 54% | 2020 79% 54% 2020 7% 36% constant at
2025 84% 66% | 2025 52% 4% 2025 76% 65% 2025 90% 63% 2025 90% 64% 2025 7% 40% 2009 levels
2030 88% 73% | 2030 56% 46% 2030 83% 73% 2030 94% 69% | 2030 94% 69% 2030 7% 42%
2037 89% 7% | 2037 60% 50% 2037 87% 8% 2037 96% 72% | 2037 96% 73% 2037 78% 44%
Production
Traffic- Removed
" 0% 0% 0% 50% 50% 0% - watering
Fugitive control
Dust
Zero vented emissions are
estimated due to flaring control. assumed no
Condensate 100% of the gas stream is assumed BACT
Tank o o combusted in the flare; flare o o o installed,
) ) o none
Flashing 0% 0% combustion VOC emissions are 0% 0% 0% 100%
Losses estimated to be approximately 1% of uncontrolled
the VOC emissions if no controls emissions
were implemented.
Zero vented emissions are
estimated due to flaring control. assumed no
Condensate 100% of the gas stream is assumed BACT
Tank o o combusted in the flare; flare o o o installed,
) ) o none
Working 0% 0% combustion VOC emissions are 0% 0% 0% 100%
Losses estimated to be approximately 1% of uncontrolled
the VOC emissions if no controls emissions
were implemented.
Zero vented emissions are
estimated due to flaring control. assumed no
Condensate 100% of the gas stream is assumed BACT
Tank o o combusted in the flare; flare o o o installed,
h ) o non
Breathing 0% 0% combustion VOC emissions are 0% 0% 0% one 100%
Losses estimated to be approximately 1% of uncontrolled
the VOC emissions if no controls emissions
were implemented.
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APPENDIX K— MODELED ACTIVITY ASSUMPTIONS AND EMISSIONS CONTROLS

Uncontrolled
Control Percentage (%) Case Engine | Uncontrolled
Source Technology Case Type of
Category NOx co voc PM1o PM2s SOx or control Control
Production
Flaring N/A N/A N/A N/A N/A N/A
0% 0% 0% 0% 0% 0% none no change
Compressor
Station
assumed
AP-42
92% 84% 0% 0% 0% 0% none uncontrolled
NOx and CO
emission rates
0% 0% 0% 0% 0% 0% none no change
assumed AP-
42
Gas Plant 92% 84% 0% 0% 0% 0% none uncontrolled
NOx and CO
emission rates
0% 0% 0% 0% 0% 0% - no change
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APPENDIX K— MODELED ACTIVITY ASSUMPTIONS AND EMISSIONS CONTROLS

Uncontrolled
Control Percentage (%) Case Engine | Uncontrolled
Source Technology Case Type of
Category NOx co voc PM1o PM2s SOx or control Control
0% 0% 0% 0% 0% 0% - no change
0% 0% 0% 0% 0% 0% - no change
EiEporetion 0% 0% 0% 0% 0% 0% . o change

Continental Divide-Creston Natural Gas Development Project Final EIS e April 2016 K-19




	1.0.  INTRODUCTION

