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Resource Report 9 Filing Requirements 

Information 
Location in 

Resource Report 

Minimum Filing Requirements – 18 CFR § 380.12(k) 

1. Describe the existing air quality, including background levels of nitrogen dioxide and other 
criteria pollutants that may be emitted above EPA-identified significance levels. 
(§ 380.12(k)(1)) 

Section 9.1.1 

2. Quantitatively describe existing noise levels at noise-sensitive areas such as schools, 
hospitals, or residences and include any areas covered by relevant state or local noise 
ordinances: 

 Report existing noise levels as the Leq (day), Leq (night), and Ldn and include the basis 
for the data or estimates. 

 For existing compressor stations, include the results of a sound level survey at the site 
property line and nearby noise-sensitive areas while the compressors are operated at 
full load. 

 For proposed new compressor station sites, measure or estimate the existing ambient 
sound environment based on current land uses and activities. 

 Include a plot plan that identifies the locations and duration of noise measurements, the 
time of day, weather conditions, wind speed and direction, engine load, and other noise 
sources present during each measurement. (§ 380.12(k)(2)(i-iv)) 

Section 9.2.3, and
Appendices 9-G, 

9-H, and 9-I 

3. Estimate the impact of the project on air quality, including how existing regulatory 
standards would be met. 

 Provide the emission rate of nitrogen oxides from existing and proposed facilities, 
expressed in pounds per hour and tons per year for maximum operating conditions, 
include supporting calculations, emission factors, fuel consumption rates, and annual 
hours of operation. 

 For major sources of air emissions (as defined by the Environmental Protection 
Agency), provide copies of applications for permits to construct (and operate, if 
applicable) or for applicability determinations under regulations for the prevention of 
significant air quality deterioration and subsequent determinations. (§ 380.12(k)(3)(i-ii)) 

Section 9.1.4 and 
9.1.5 

Appendix 9-C 

4. Provide a quantitative estimate of the impact of the project on noise levels at noise-
sensitive areas, such as schools, hospitals, or residences. 

 Include step-by-step supporting calculations or identify the computer program used to 
model the noise levels, the input and raw output data and all assumptions made when 
running the model, far-field sound level data for maximum facility operation, and the 
source of the data. 

 Include sound pressure levels for unmuffled engine inlets and exhausts, engine 
casings, and cooling equipment; dynamic insertion loss for all mufflers; sound 
transmission loss for all compressor building components, including walls, roof, doors, 
windows and ventilation openings; sound attenuation from the station to nearby noise-
sensitive areas; the manufacturer's name, the model number, the performance rating; 
and a description of each noise source and noise control component to be employed at 
the proposed compressor station.  For proposed compressors the initial filing must 
include at least the proposed horsepower, type of compression, and energy source for 
the compressor. 

 Far-field sound level data measured from similar units in service elsewhere, when 
available, may be substituted for manufacturer's far-field sound level data. 

 If specific noise control equipment has not been chosen, include a schedule for 
submitting the data prior to certification. 

 The estimate must demonstrate that the project will comply with applicable noise 
regulations and show how the facility will meet the following requirements: 

Section 9.2.4 and 
9.2.5 



Resource Report 9 Filing Requirements 

Information 
Location in 

Resource Report 

Minimum Filing Requirements – 18 CFR § 380.12(k) 

 The noise attributable to any new compressor station, compression added to an 
existing station, or any modification, upgrade or update of an existing station, 
must not exceed a day- night sound level (Ldn) of 55 dBA at any pre-existing 
noise-sensitive area (such as schools, hospitals, or residences). 

 New compressor stations or modifications of existing stations shall not result in a 
perceptible increase in vibration at any noise-sensitive area.  
(§ 380.12 (k)(4)(i-v)) 

5. Describe measures and manufacturer's specifications for equipment proposed to mitigate 
impact to air and noise quality, including emission control systems, installation of filters, 
mufflers, or insulation of piping and buildings, and orientation of equipment away from 
noise-sensitive areas. (§ 380.12 (k)(5)) 

Section 9.1.6 and 
9.2.5 

Minimum Filing Requirements – Appendix A to Part 380 

[Note: May overlap with requirements above.] 

1. Describe existing air quality in the vicinity of the project. (§ 380.12(k)(1)) Section 9.1.1 

2. Quantify the existing noise levels (daynight sound level (Ldn) and other applicable noise 
parameters) at noise-sensitive areas and at other areas covered by relevant state and 
local noise ordinances. (§ 380.12(k)(2)) 

Section 9.2.3, and
Appendices 9-G, 

9-H, and 9-I 

3. Quantify existing and proposed emissions of compressor equipment, plus construction 
emissions, including nitrogen oxides (NOx) and carbon monoxide (CO), and the basis for 
these calculations. Summarize anticipated air quality impacts for the project. (§ 
380.12(k)(3)) 

Section 9.1.4 and 
9.1.5 

Appendix 9-C 

4. Describe the existing compressor units at each station where new, additional, or modified 
compressor units are proposed, including the manufacturer, model number, and 
horsepower of the compressor units. For proposed new, additional, or modified 
compressor units include the horsepower, type, and energy source. (§ 380.12(k)(4)). 

There are no 
existing 

compressor units; 
Section 9.1.2.2 for 

proposed. 

5. Identify any nearby noise-sensitive area by distance and direction from the proposed 
compressor unit building/enclosure. (§ 380.12(k)(4)) 

Section 9.2.3, 
Appendices 9-G, 

9-H, and 9-I 

6. Identify any applicable state or local noise regulations. (§ 380.12(k)(4)) Section 9.2.2 

7. Calculate the noise impact at noise-sensitive areas of the proposed compressor unit 
modifications or additions, specifying how the impact was calculated, including 
manufacturer’s data and proposed noise control equipment. (§ 380.12(k)(4)) 

Section 9.2.5 
Appendices 9-G, 

9-H, and 9-I 

 

FERC Environmental Information Request for Resource Report 9 
Dated March 13, 2015 

Information 
Location in 

Resource Report 

1. Include a discussion of impacts resulting from greenhouse gas emissions from the Project.  
This analysis should include fugitive emissions from all Project components.  Further, 
estimate how much of the natural gas delivered from the Project would be used to supplant 
other existing fuel sources, such as using new natural gas supplies to replace retiring coal-
fired power plants.  

Section 9.1.4.5 
and 9.1.6 

 
  



FERC Environmental Information Request for Resource Report 9 
Dated August 11, 2015 

Request 
Location in 

Resource Report 

Air Quality 

1. Revise section 9.1.1.1 to include a general description of the climate regions within 
the states of West Virginia and Virginia. 

Section 9.1.1.1 

2. Revise section 9.1.1.2 to include the current State Ambient Air Quality Standards 
for West Virginia and Virginia. 

Section 9.1.1.2 

3. Revise section 9.1.3.1.2, to include an analysis of the applicability of the National 
Emission Standards for Hazardous Air Pollutants for Area Sources:  Industrial, 
Commercial, and Institutional Boilers (NESHAP Subpart JJJJJJ) for the heaters. 

Section 9.1.4.4 

4. Revise section 9.1.2 to include: 

a. a list of all Project-related emission sources and quantified emissions of criteria 
air pollutants (NOx, CO, PM-10, PM-2.5, SO2, VOC, HAP, GHG) and fugitives 
in tons per year during each phase of construction and operations.  Include 
supporting calculations, emission factors, fuel consumption rates, vehicle and 
equipment power ratings, utilization rates, hours of operation, and list all specific 
control measures assumed in the emission calculations.  Identify all mitigation 
measures that would be implemented to reduce air pollution from Project-
related activities; and 

b. include regional cumulative air emissions data for the Project.  Include an 
inventory of proposed and reasonable foreseeable air emission sources in the 
counties (or other distance as necessary) where stationary sources are 
proposed, documenting their location, distance from the proposed Project, 
estimated or permitted emissions, for each criteria pollutant in tons per year and 
identify the potential incremental cumulative impacts of the Project.  The 
emissions sources should include, but not be limited to: FERC jurisdictional 
projects, intrastate pipelines and compression, gathering pipelines, gas 
processing facilities, gas wells, industrial or commercial facilities, housing 
developments, etc.   

 

Section 9.1.2.2 
and 9.1.5 

Appendices 9-A 
and 9-B 

 

 

 

 

Section 9.1.5, 

Table 9.1-15 

5. Include an air quality screening (AERSCREEN) or refined analysis (AERMOD or 
EPA-approved alternative) of the proposed Bradshaw, Harris, Stallworth and 
Swann Compressor Stations demonstrating that the increase in emissions of 
criteria pollutants do not result in local exceedance of the National Ambient Air 
Quality Standards (NAAQS); state ambient air quality standards; or cause or 
contribute to any violations of the NAAQS.  This modeling should: 

a. include all input parameters (emission rate, stack height, stack temperature, exit 
velocity, etc.) and justify the basis of any assumptions; 

b. include a narrative describing and justifying the use of meteorological data, 
terrain data, etc.  For any mitigation measures, or air pollution control 
equipment, include data to justify control efficiency; and 

c. include output data showing maximum impacts outside the fenceline (the EPA-
defined ambient air boundary), and at sensitive receptors in the area (schools, 
hospitals, nursing homes, etc.). 

Appendix 9-D 

Appendix 9-E 

Appendix 9-F 

6. Revise section 9.1.4 to include specific details regarding MVP’s fugitive dust control 
plan. 

Section 9.1.6 

7. Indicate whether Mountain Valley would install any blowdown facilities, if so, 
estimate the number of yearly releases and the volume of VOC released per 
blowdown. 

Section 9.1.2.2 

Appendix 9-B 



FERC Environmental Information Request for Resource Report 9 
Dated August 11, 2015 

Request 
Location in 

Resource Report 

Noise 

1. Revise tables 9.2-2, 9.2-3, and 9.2-4, to include the existing ambient noise levels at 
each nearest sensitive area (NSA) identified.  Clarify whether the modeled 
predicted noise levels at the NSAs include the resulting noise impacts from the 
Project combined with the NSAs’ existing ambient noise level, or only the noise 
impact from the Project.  If the latter, include the resulting combined noise levels 
from the Project and the existing ambient noise at each NSA combined and explain 
the calculation methodology used. 

Table 9.2-3, 

Table 9.2-5, 

Table 9.2-7 

 

Section 9.2.5 

2. Include specific mitigation measures to be employed for each location of noise 
sources to minimize noise impacts on the NSAs during construction and operation. 

Section 9.2.5 

3. Revise section 9.2.1 to include any applicable noise regulations at the state or 
county level that would apply to HDD construction and/or any other nighttime 
construction activity. 

No HDDs 
proposed 

4. Revise section 9.2.3 to include: 

a. a list of all noise generating equipment, including meter stations and MLVs, that 
would be operated and corresponding noise levels during each of construction 
and operations;   

b. for each NSA, the corresponding distances from the noise source, general land 
use of the affected areas, vegetation type and topography, and existing ambient 
noise levels at the NSA and noise source locations; and 

c. resulting noise levels due to Project activities, and the predicted noise levels at 
the NSA, taking into account the existing ambient noise levels at the Project and 
the affected NSA locations.  Indicate assumptions and the methodologies used 
in estimating the predicted noise levels. 

 

Sections 9.2.4 – 
9.2.7 

Section 9.2.5, 
Appendices 9-G, 

9-H, and 9-I 

Section 9.2.5, 

Table 9.2-11 

Table 9.2-12 

Table 9.2-13 

5. Consult with the appropriate agencies and if applicable, consider and assess 
potential noise impacts on other noise sensitive resources such as the Brush 
Mountain, Peters Mountain, and Cranberry Wilderness Areas. 

Section 9.2.7 

6. Include the same figures and data tables noted above for all NSAs located near 
HDD sites.  Include a discussion of potential noise mitigation measures that could 
be used at NSAs near HDD sites such as sound walls or tents, as well as the 
potential to offer alternate temporary accommodations (i.e., hotel) if applicable. 

No HDDs 
proposed 

7. Include a key for color codes and other features depicted in figures 9.2-2, 9.2-3, 
and 9.2-4. 

Appendices 9-G, 
9-H, and 9-I 

8. Indicate whether (and if so how) Mountain Valley would perform measurements of 
actual noise levels during both construction and operation at all applicable locations 
to confirm modelling results and to confirm that produced sound levels are below 
the criteria. 

Section 9.2.6 

9. Indicate whether Mountain Valley would install any blowdown facilities and indicate 
whether the blowdown would be installed with a silencer and estimate the noise 
impact at the nearest NSAs. 

Section 9.2.5.2 

 
  



 
U.S. Environmental Protection Agency Comments on Resource Report 9 

Page/Section Request 
Location in 

Resource Report 

General If this pipeline project intends to have laterals connecting specific end 
users to the pipeline or make other connections using the compressor 
stations along the route, then the project may need to be reviewed for 
source aggregation requirements as they relate to PSD applicability.  Not 
considering source aggregation while determining PSD applicability 
could lead to sham permitting in contravention to the requirements of 40 
CFR 52.21.  As such, since the draft report at this time does not provide 
enough information on this topic, the report has not been reviewed for 
applicability of source aggregation to one or more of the air pollution 
sources of this project.  EPA does not consider air sources along long 
distance pipelines to be a single source under the common sense notion 
of a plant, but these types of determinations are made only on a case-
by-case basis, and only after reviewing full project details.   

See Appendix 9-C.  
There are no other 

facilities located 
within ¼ mile of the 
proposed stations. 

9-10 and 9-11 This report is still a draft project report.  The four compressor stations 
along the pipeline route envisioned for this project are only conceptual in 
nature and thus the report does not provide enough details to ascertain 
the quality of the applicability analysis done with regards to multiple 
potentially applicable air regulatory requirements.  For example, the 
project notes that the 294.1 mile long, 42-inch diameter (internal) natural 
gas pipeline will have approximately 210,000 horsepower of 
compression along its route divided over four compressor stations, the 
project report does not provide exact amount of horsepower for each 
location other than providing an estimate; for one compressor station 
(Swann compressor station), even a list of projected types of associated 
equipment is not provided.  As such, it is not possible to fully review this 
draft report at this time since it is lacking the most basic information on 
projected air emissions from its main and ancillary equipment. 

See Appendix 9-C 
materials for 

complete listing of 
sources of air 

emissions, including 
the division of 
project-related 
horsepower. 

9-10 The largest compressor station (Bradshaw) is projected to house more 
than 120,000 hp of compression equipment, in the form of four 
turbines.  Additional equipment at this site is listed to include five 
microturbines to provide power, two natural gas-fired emergency 
engines, two natural gas-fired heaters, two storage tanks, and 
associated equipment.  Such an assemblage of turbines and engines 
could potentially lead to emissions of at least one PSD pollutant at 
greater than 250 tpy threshold.  Additionally, the listed projected layout of 
this and other compressor stations in this project do not include any 
equipment for handling gas dehydration, such as triethylene glycol 
dehydrator or a molecular-sieve, as well as a high pressure or low 
pressure separator; a dehydrator and separator are usually included at 
compressor stations as methods of protecting the compression systems 
from non-compressible hydrates, and such methods also lead to 
additional air pollution and may be subject to specific federal and state 
air regulations.  

Section 9.1.4, 
specifically Table 

9.1-9, and Appendix 
9-C for PSD 
applicability 

analysis. 

9-11 through 
9-16 

The segment of the draft report concerning applicability of air regulations 
to the potentially proposed set of equipment only mentions major air 
regulations and is not a comprehensive list of potentially applicable 
regulations.  The final report must include not only a full analysis of PSD 
applicability along with appropriate engineering estimates for expected 
air emissions from each site associated with this project, but also must 
include a full review of all state and federal air regulations.  For example, 
aside from major source NESHAPs, there may be area source 
NESHAPs applicable to certain of the facilities if the HAP emissions from 
those facilities do not exceed major source thresholds. 

Section 9.1.4 and 
Appendix 9-C 



U.S. Environmental Protection Agency Comments on Resource Report 9 

Page/Section Request 
Location in 

Resource Report 

9-16 It is mentioned that construction and operating emissions and GHG 
impacts will be presented after the design of the Project is final.  Since 
impacts to air quality can occur from construction and operation of the 
proposed action, EPA recommends that the next draft of the resource 
report and/or the proposed draft EIS address what the project will have 
on the increase of greenhouse gas and what will the indirect effects the 
project will have on climate change and greenhouse gas. This could 
include the annual project operation emissions as well as best 
management practices that will be adopted to reduce methane leakage 
from the proposed action’s operations. Additionally, the draft EIS should 
also discuss the effects climate change could have on the long-term 
operation of the project such as increase in flooding and the increase in 
intense storms.  The draft and final EIS should make clear whether 
commitments have been made to ensure implementation of design or 
other measures to reduce GHG emissions or to adapt to climate change 
impacts.  Please consider the Council on Environmental Quality’s 
December 2014 Revised Draft Guidance for Greenhouse Gas Emissions 
and Climate Change Impacts.  

EPA has compiled information on technologies and practices to facilitate 
methane reductions from natural gas systems that FERC may find 
useful, see: 
http://www.epa.gov/gasstar/methaneemissions/onshore_transmission_st
orage.html 

Appendix 9-C 
includes detailed 
listing of project-

related GHG 
emissions. Section 
9.1.6 includes for 

additional 
information relative 
to GHG mitigation. 
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9.0 RESOURCE REPORT 9 
 AIR AND NOISE QUALITY 

INTRODUCTION 

Mountain Valley Pipeline, LLC (MVP), a joint venture between EQT Midstream Partners, LP and 
affiliates of NextEra Energy, Inc., WGL Holdings, Inc., Vega Energy Partners, Ltd., and RGC Midstream, 
LLC, is seeking a Certificate of Public Convenience and Necessity from the Federal Energy Regulatory 
Commission (FERC) pursuant to Section 7(c) of the Natural Gas Act authorizing it to construct and 
operate the proposed Mountain Valley Pipeline Project (Project) located in 17 counties in West Virginia 
and Virginia.  MVP plans to construct an approximately 301-mile, 42-inch-diameter natural gas pipeline 
to provide timely, cost-effective access to the growing demand for natural gas for use by local distribution 
companies, industrial users and power generation in the Mid-Atlantic and southeastern markets, as well as 
potential markets in the Appalachian region. 

The proposed pipeline will extend from the existing Equitrans, L.P. transmission system and other natural 
gas facilities in Wetzel County, West Virginia to Transcontinental Gas Pipe Line Company, LLC’s 
(Transco) Zone 5 compressor station 165 in Pittsylvania County, Virginia. In addition to the pipeline, the 
Project will include approximately 171,600 horsepower of compression at three compressor stations along 
the route, as well as measurement, regulation, and other ancillary facilities required for the safe and 
reliable operation of the pipeline.  The pipeline is designed to transport up to 2.0 million dekatherms per 
day of natural gas. Resource Report 1 provides a complete summary of the Project facilities and a general 
location map of the Project facilities (Figure 1.2-1). 

ENVIRONMENTAL RESOURCE REPORT ORGANIZATION 

Resource Report 9 includes discussion of Air Quality and Noise in the Project area and potential Project 
impacts.  Resource Report 9 is prepared and organized according to the FERC Guidance Manual for 
Environmental Report Preparation issued August 2002.  Air quality resources and potential impacts from 
the Project are discussed in Section 9.1, including a summary of the regional climate and existing air 
quality in Section 9.1.1, a discussion of Project related emissions in 9.1.2, an overview of the permitting 
requirements in Section 9.1.3, a discussion of applicable regulatory requirements in Section 9.1.4, an 
analysis of General Conformity in Section 9.1.5, a summary of air quality mitigation measures in 
Section 9.1.6, a discussion of energy efficiency in Section 9.1.7, and a discussion of potential air quality 
impacts on National Forest System Lands in Section 1.8. Noise quality resources and potential impacts 
from the Project are discussed in Section 9.2. Section 9.2.1 provides background information on noise, 
Section 9.2.2 provides a description of the applicable regulatory requirements applicable to noise, 
Section 9.2.3 identifies the existing in-air acoustic conditions and presents noise modeling results, 
Section 9.2.4 discusses construction noise, Section 9.2.5 discusses Project operation noise, Section 9.2.6 
discusses post-construction sound survey, and Section 9.2.7 summarizes impacts on additional noise-
sensitive areas including National Forest System lands. 
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9.1 AIR QUALITY 

Both the short-term/temporary, and long-term air quality impacts associated with the Project have been 
analyzed.  Short-term and temporary air quality impacts will result from construction activities necessary 
to install the pipeline, metering and regulating, and compressor stations.  Long-term impacts will result 
from the operation of the turbines and other equipment.  From a regulatory standpoint, the emissions and 
associated air quality impacts are addressed in two separate ways: 

1) Construction Permitting – Construction (and operation) permitting addresses the emissions and 
associated impacts from the operational equipment and sources at the facilities.  Depending on 
the major/minor status of the Project, and the location of the Project, PSD, Nonattainment NSR 
(NNSR), and/or associated state permitting programs ensure that the proposed installation of new 
air emissions sources (i.e., operational equipment) meet required emission levels, install 
appropriate control technologies, and meet other regulatory requirements, where appropriate.   
A pollutant that triggers the “major” PSD and/or NNSR programs will be subject to additional 
reviews and requirements.  The regulatory applicability of permitting programs to the Project is 
discussed in Section 9.1.4 Regulatory Review and Applicability.  Please note that while not a 
regulatory requirement, MVP has modeled the emissions of all criteria pollutants resulting from 
the Project and has ensured that all National Ambient Air Quality Standards (NAAQS) standards 
are met after completion of the Project.  The modeling approach and results are discussed in 
detail in Appendices 9-D, 9-E and 9-F (Modeling Reports) and are not reviewed further as part of 
the regulatory requirements and compliance demonstrations of Sections 9.1.4 through 9.1.6  

2) General Conformity – General Conformity addresses the sources of emissions not covered by 
permitting actions (e.g., construction activities or an increase in traffic to the sites) and ensure that 
they conform to the applicable State Implementation Plan(s) (SIP).  Generally, these include the 
short-term/temporary emissions from construction activities and new emissions increases from 
non-permitted emission sources such as mobile sources.  General Conformity, discussed in 
Section 9.1.5, is only applicable in maintenance/non-attainment areas and all counties that are 
impacted by the Project are in attainment for all criteria pollutants.  As such, General Conformity 
does not apply.  However, MVP has included the construction emissions per the FERC’s 
guidance manual. 

9.1.1 Existing Air Quality 

9.1.1.1 Climate 

The Project is located in the states of West Virginia and Virginia.  Among the nine climate regions 
defined in the contiguous United States, defined by the National Centers for Environmental Information, 
West Virginia falls under the Ohio Valley (Central) climate region and Virginia is in the Southeast 
climate region.  West Virginia has a humid continental climate which is defined by hot summers and cold 
winters.  Moving south along the pipeline, the climate evolves into a warmer and more humid climate, 
eventually transitioning into the humid subtropical climate, which is typical of the state of Virginia. 
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Monthly climatological data for the compressor station locations is referenced from the most 
representative nearby meteorological stations (National Weather Service [NWS] cooperative stations 
466202, 462718, 460582, and 447285).  There are also closer non-airport meteorological data sources; 
however, these stations were determined to have the most similar terrain, elevation, surrounding 
topography, and the most complete meteorological data.  Meteorological data for the compressor stations 
was obtained from the National Climatic Data Center (NCDC) for the period January 1981 to December 
2010.  The annual average temperatures and average precipitation data for these areas are presented in 
Table 9.1-1. 

 

Table 9.1-1 
 

 Climate Parameters at the Compressor Station Locations 

Compress
or Station 

Monitor ID 

Approximate 
Distance and 

Direction 
from Station 

Average Daily 
Minimum 

Temperature – 
January 

(F) 

Average Daily 
Maximum 

Temperature – 
July (F) 

Annual 
Precipitation 

(inches) 

Bradshaw 
Morgantown Hart 
Field, WV US 

GHCND: 
USW00013736 

33 miles NE 23.7 83.4 41.83 

Harris 
Elkins-Randolph 
County Regional 
Airport, WV US 

GHCND: 
USW00013729 

36 miles NE 19.4 81.0 45.93 

Stallworth 
Raleigh County 
Memorial Airport, 
WV US 

GHCND: 
USW00003872 

20 miles SW 22.8 79.8 41.19 

 

9.1.1.2 National Ambient Air Quality Standards 

Table 9.1-2 summarizes the NAAQS that are currently in effect.  Any geographic area that does not meet 
the NAAQS for the corresponding pollutant is known as a non-attainment area.  All counties in which the 
Project is located are classified as in attainment with all NAAQS.  Note that per West Virginia Code of 
State Regulations, Title 45 section 8 (45 CSR 8) and per Title 9, Section 5, Chapter 30 of the Virginia 
Administrative Code (9 VAC 5-30), both states have adopted the NAAQS and do not have separate State 
Ambient Air Quality Standards (SAAQS).1 

  

                                                      
1 Virginia has not adopted the NAAQS by reference but the ambient air quality standards are the same as the NAAQS. 
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Table 9.1-2 

 
 National Ambient Air Quality Standards for Criteria Pollutants 

Pollutant Primary Standards Averaging Times Secondary Standards 

Carbon Monoxide (CO) 
9 ppm (10,000 µg/m3) 8-hour None 

35 ppm (40,000 µg/m3) 1-hour None 

Lead 0.15 µg/m3 Rolling 3-month Average Same as Primary 

Nitrogen Dioxide (NO2) 
53 ppb (100 µg/m3) Annual (Arithmetic Mean) Same as Primary 

100 ppb (188 µg/m3) 1-hour None 

Particulate Matter (PM10) 150 µg/m3 24-hour Same as Primary 

Particulate Matter (PM2.5) 
12 µg/m3 Annual (Arithmetic Mean) 15 µg/m3 

35 µg/m3 24-hour Same as Primary 

Ozone 75 ppb 8-hour Same as Primary 

Sulfur Dioxide 

(SO2) a/ 

0.03 ppm (80 µg/m3) Annual (Arithmetic Mean) 0.02 ppm 

0.14 ppm (365 µg/m3) 24-hour None 

None 3-hour 0.5 ppm (1,300 µg/m3) 

75 ppb (196 µg/m3) 1-hour None 

Source: http://epa.gov/air/criteria.html. 
a/ The existing annual and 24-hour SO2 standards will be revoked one year after the effective dates in areas with 
designated status for the revised SO2 NAAQS. 

 

 

9.1.1.3 Section 107 Attainment Status Designations 

The Project is located in the counties of Wetzel, Harrison, Doddridge, Lewis, Braxton, Webster, Nicholas, 
Greenbrier, Fayette, Summers, and Monroe, West Virginia, and Giles, Montgomery, Craig, Roanoke, 
Franklin, and Pittsylvania, Virginia.  All counties listed are in attainment for all criteria pollutants.   

9.1.1.4 Existing Ambient Background Levels 

Existing ambient background concentrations for criteria air pollutants are presented in Tables 9.1-3 
through 9.1-5 below.  As mentioned above, all counties are in attainment for all criteria pollutants.  
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Table 9.1-3 
 

 Existing Ambient Background Levels in the Vicinity of the Bradshaw Compressor Station 

Pollutant 
Averaging 

Period 
Monitoring Station AQS Site ID County State 

Approx. Distance 
from Facility 

(km) 

Background 
Concentration

(μg/m3) 

Primary 
NAAQS 
(μg/m3) 

NO2 1-hour Charleroi Waste Treatment Plant 42-125-0005 Washington PA 87 68.4 188.0 

NO2 Annual Charleroi Waste Treatment Plant 42-125-0005 Washington PA 87 16.1 100.0 

PM2.5 24-hour Marion Heath Care Hospital 54-049-0006 Marion WV 35 18.8 35.0 

PM2.5 Annual Marion Heath Care Hospital 54-049-0006 Marion WV 35 9.7 12.0 

CO 1-hour Charleroi Waste Treatment Plant 42-125-0005 Washington PA 87 2864.0 40000.0 

CO 8-hour Charleroi Waste Treatment Plant 42-125-0005 Washington PA 87 1718.4 10000.0 

PM10 24-hr Brilliant 39-081-0001 Jefferson OH 81 47.0 150.0 

SO2 1-hour Morgantown - Airport US 54-061-0003 Monongalia WV 54 39.3 196.0 

SO2 3-hour Morgantown - Airport US 54-061-0003 Monongalia WV 54 41.9 1300.0 

SO2 24-hour Morgantown - Airport US 54-061-0003 Monongalia WV 54 16.8 365.0 

SO2 Annual Morgantown - Airport US 54-061-0003 Monongalia WV 54 5.2 80.0 
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Table 9.1-4 
 

 Existing Ambient Background Levels in the Vicinity of the Harris Compressor Station 

Pollutant 
Averaging 

Period 
Monitoring Station AQS Site ID County State 

Approx. 
Distance from 

Facility 
(km) 

Background 
Concentration

(μg/m3) 

Primary 
NAAQS 
(μg/m3) 

NO2 1-hour Rockingham VDOT 51-165-0003 Rockingham VA 149 73.4 188.0 

NO2 Annual Rockingham VDOT 51-165-0003 Rockingham VA 149 17.0 100.0 

PM2.5 24-hour Washington Irving Junior High School 54-033-0003 Harrison WV 64 19.0 35.0 

PM2.5 Annual Washington Irving Junior High School 54-033-0003 Harrison WV 64 9.1 12.0 

CO 1-hour Piney Run 24-023-0002 Garrett MD 167 953.1 40000.0 

CO 8-hour Piney Run 24-023-0002 Garrett MD 167 508.6 10000.0 

PM10 24-hr Charleston Baptist Temple 54-039-0010 Kanawha WV 107 30.0 150.0 

SO2 1-hour Morgantown - Airport US 54-061-0003 Monongalia WV 114 39.3 196.0 

SO2 3-hour Morgantown - Airport US 54-061-0003 Monongalia WV 114 41.9 1300.0 

SO2 24-hour Morgantown - Airport US 54-061-0003 Monongalia WV 114 16.8 365.0 

SO2 Annual Morgantown - Airport US 54-061-0003 Monongalia WV 114 5.2 80.0 
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Table 9.1-5 
 

 Existing Ambient Background Levels in the Vicinity of the Stallworth Compressor Station 

Pollutant 
Averaging 

Period 
Monitoring Station AQS Site ID County State 

Approx. Distance 
from Facility 

(km) 

Background 
Concentration

(μg/m3) 

Primary 
NAAQS 
(μg/m3) 

NO2 1-hour East Vinton Elementary School 51-161-1004 Roanoke VA 101 69.2 188.0 

NO2 Annual East Vinton Elementary School 51-161-1004 Roanoke VA 101 12.6 100.0 

PM2.5 24-hour Salem High School 51-775-0011 Salem City VA 87 17.3 35.0 

PM2.5 Annual Salem High School 51-775-0011 Salem City VA 87 8.7 12.0 

CO 1-hour Winston-Salem 37-067-0023 Forsyth NC 204 2749.5 40000.0 

CO 8-hour Winston-Salem 37-067-0023 Forsyth NC 204 1947.5 10000.0 

PM10 24-hr Charleston Baptist Temple 54-039-0010 Kanawha WV 93 30.0 150.0 

SO2 1-hour Charleston Baptist Temple 54-039-0010 Kanawha WV 93 110.9 196.0 

SO2 3-hour Charleston Baptist Temple 54-039-0010 Kanawha WV 93 120.5 1300.0 

SO2 24-hour Charleston Baptist Temple 54-039-0010 Kanawha WV 93 46.9 365.0 

SO2 Annual Charleston Baptist Temple 54-039-0010 Kanawha WV 93 10.8 80.0 
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9.1.1.5 Federal Class I Areas 

Federal Class I areas are certain areas established by Congress, such as wilderness areas and national 
parks, that are afforded special protection under the Clean Air Act.  Once designated as a Class I area, an 
area cannot be re-designated to another (lower) classification.  Class I areas are allowed the smallest 
degree of air quality deterioration through New Source Review (NSR) / Prevention of Significant 
Deterioration (PSD) permitting, and special considerations must be made in the NSR permitting process 
when a Class I area is located close to a proposed site.  Based on detailed emission calculations, the 
Project does not require PSD review and Class I modeling will not be required.  Regardless, the Class I 
areas nearest to the proposed locations of the Bradshaw, Harris, and Stallworth Compressor Stations have 
been identified.  The Class I areas are listed in Tables 9.1-6, 9.1-7, and 9.1-8. 

 

Table 9.1-6 
 

 Federal Class I Areas Closest to the Bradshaw Compressor Station 

Class I Area Managing Agency Direction from Bradshaw 
Distance to Compressor 

Station 

Kilometers Miles 

Otter Creek, WV U.S. Forest Service Southeast of Bradshaw ~98 ~61 

Dolly Sods, WV U.S. Forest Service Southeast of Bradshaw ~117 ~73 

Shenandoah, VA National Park Service Southeast of Bradshaw ~211 ~131 

James River, VA U.S. Forest Service Southeast of Bradshaw ~236 ~147 

 
 
 

Table 9.1-7 
 

 Federal Class I Areas Closest to the Harris Compressor Station 

Class I Area Managing Agency Direction from Harris 
Distance to Compressor 

Station 

Kilometers Miles 

Otter Creek, WV U.S. Forest Service Northeast of Harris ~82 ~52 

Dolly Sods, WV U.S. Forest Service Northeast of Harris ~103 ~64 

Shenandoah, VA National Park Service Southeast of Harris ~166 ~103 

James River, VA U.S. Forest Service Southeast of Harris ~156 ~97 
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Table 9.1-8 
 

 Federal Class I Areas Closest to the Stallworth Compressor Station 

Class I Area Managing Agency Direction from Stallworth 
Distance to Compressor 

Station 

Kilometers Miles 

Otter Creek, WV U.S. Forest Service Northeast of Stallworth ~159 ~99 

Dolly Sods, WV U.S. Forest Service Northeast of Stallworth ~174 ~108 

Shenandoah, VA National Park Service Northeast of Stallworth ~189 ~117 

James River, VA U.S. Forest Service Southeast of Stallworth ~120 ~75 

 

9.1.2 Project Emissions 

9.1.2.1 Construction 

Construction activities will result in temporary increases in emissions of some pollutants due to the use of 
non-stationary equipment powered by diesel fuel or gasoline engines; the temporary generation of 
fugitive dust due to disturbance of the ground surface, vegetation clearing, and other dust generating 
actions; and indirect emissions attributable to workers commuting to and from work sites during 
construction. 

These sources are not considered stationary sources and their impacts will generally be temporary and 
localized. Therefore, the emissions are not required to be evaluated as part of the Prevention of 
Significant Deterioration (PSD) or NA-NSR major source determination analysis. Furthermore, the 
emissions from construction activities are not expected to cause or significantly contribute to an 
exceedance of the NAAQS. 

Three new compressor stations will be constructed in West Virginia as part of the Project.  The Bradshaw 
Compressor Station, in Wetzel County near the northern-most point of the pipeline, will provide suppliers 
with immediate pipeline access, and two compressor stations located further south in Braxton and Fayette 
Counties will boost pipeline pressure and allow for the designed capacity.  The compressor stations will 
have pig launcher and receiver sites.  Additional meter and mainline block valve (MLV) sites will be 
located along the pipeline.  

Potential emissions from construction of the Project are presented as part of the General Conformity 
analysis in Section 9.1.5. 

9.1.2.2 Operation (including maintenance and malfunctions) 

The following four sections list the equipment to be installed at each compressor station.  Emission 
calculations have been performed and presented in Appendix 9-B for these emission sources.  MVP has 
included volatile organic compounds (VOC) and greenhouse gas (GHG) emissions from blowdown 
events at the compressor stations using the following assumptions:  
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 While only 8 blowdown events are planned per year, due to system testing and maintenance 
activities, permitting will reflect 16 for the compressors and one emergency shutdown vent for 
the Bradshaw Compressor Station in case additional blowdown events become necessary; 

 While only 4 blowdown events are planned per year due to system testing and maintenance 
activities, permitting will reflect 8 for the compressors and one emergency shutdown vent for the 
Harris Compressor Station in case additional blowdown events become necessary; and, 

 While only 4 blowdown events are planned per year due to system testing and maintenance 
activities, permitting will reflect 8 for the compressors and one emergency shutdown vent for the 
Stallworth Compressor Station in case additional blowdown events become necessary. 

Bradshaw Compressor Station 

The proposed Bradshaw Compressor Station will involve the installation of: 

 Four (4) turbines for the compression and transmission of natural gas; 

 Fourteen (14) microturbines to provide power; 

 One (1) produced fluids tank and associated loadout; 

 Two (2) fuel gas heaters; 

 One (1) office building heater; 

 One (1) waste oil tank; 

 One (1) produced fluids tank and associated loadout; and 

 Associated piping and components. 

Harris Compressor Station 

The proposed Harris Compressor Station will involve the installation of: 

 Two (2) turbines for the compression and transmission of natural gas; 

 Nine (9) microturbines to provide power; 

 Two (2) fuel gas heaters; 

 One (1) office building heater; 

 One (1) produced fluids tank and associated loadout; 

 One (1) waste oil tank; and 

 Associated piping and components. 

Stallworth Compressor Station 

The proposed Stallworth Compressor Station will involve the installation of: 

 Two (2) turbines for the compression and transmission of natural gas; 

 Ten (10) microturbines to provide power; 

 Two (2) fuel gas heaters; 

 One (1) office building heater; 

 One (1) produced fluids tank and associated loadout; 

 One (1) waste oil tank; and 

 Associated piping and components. 
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9.1.2.3 Decommissioning 

Decommissioning is not currently planned.  MVP will obtain the necessary state and federal permits for 
decommissioning at the end of the useful project life. 

9.1.3 Air Permitting Requirements 

The federal and state regulations that apply to the construction activities and the Project are discussed in 
the following section.  The West Virginia Code of State Rules (CSR) require sources of air contamination 
to notify the state and receive a permit to construct, modify, relocate and operate the stationary source, 
unless otherwise exempt.  MVP will submit the necessary construction permit applications and other 
relevant documentation prior to construction. A copy of air permit applications are included in 
Appendix 9-C. 

The CSR contains regulations that fall under two main categories; those regulations that are generally 
applicable (e.g., permitting requirements), and those that have specific applicability (e.g., sulfur 
compound emissions from combustion units).  The generally applicable requirements are straightforward 
(e.g., filing of emission statements) and, as such, are not discussed in further detail.  The specific 
requirements associated with the Project are discussed in the following section. 

9.1.4 Regulatory Review and Applicability 

This section lists applicable air quality regulations at both the federal and state levels.   

9.1.4.1 Prevention of Significant Deterioration Source Classification 

Federal construction permitting programs regulate new and modified sources of attainment pollutants 
under PSD and new and modified sources of non-attainment pollutants under NSR.  PSD regulations 
apply when a new source is constructed in which emissions exceed PSD major source thresholds, an 
existing minor source undergoes a modification in which emission increases exceed PSD major source 
thresholds, or an existing major source undergoes a modification in which emission increases exceed PSD 
significant emission rates.  The Bradshaw, Harris and Stallworth Compressor Stations will be minor 
sources with respect to PSD, as shown in Table 9.1-9. As such, PSD permitting is not triggered. 

Table 9.1-9 
 

 Emissions from Compressor Stations versus NSR Major Source Thresholds 

Pollutant 

Bradshaw 
Compressor 

Station Site-Wide 
PTE (TPY) a/ 

Harris 
Compressor 

Station Site-Wide 
PTE (TPY)1 

Stallworth 
Compressor 

Station Site-Wide 
PTE (TPY) a/ 

Major Source 
Threshold 

(TPY) 

NSR 
Program 

Subject to 
Major 
NSR? 

PM10 47.47 21.39 20.30 250 PSD No 

PM2.5 47.36 21.36 20.20 250 PSD No 

SO2 10.98 4.95 4.74 250 PSD No 

CO 197.78 97.06 91.28 250 PSD No 

NOX 178.62 86.73 79.84 250 PSD No 

VOC 31.94 13.99 13.46 250 PSD No 

a/ PTE includes emissions from fugitive sources. 
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NNSR regulations apply only in areas designated as non-attainment. The compressor stations will be 
located in Wetzel, Braxton and Fayette Counties, which are designated as in attainment/unclassifiable for 
all criteria pollutants.2 Therefore, NNSR regulations do not apply to any the compressor stations. 

9.1.4.2 Title V Operating Permit Program 

Title 40 of the Code of Federal Regulations, Chapter 70 (40 CFR 70) establishes the Federal Title V 
operating permit program.  West Virginia has incorporated the provisions of this federal program in its 
Title V operating permit program in West Virginia 45 CSR 30.  The major source thresholds with respect 
to the West Virginia Title V operating permit program regulations are 10 tons per year (tpy) of a single 
HAP, 25 tpy of any combination of HAP and 100 tpy of all other regulated pollutants.3  The applicability 
of the Title V operating permit program to each station is outlined below. 

Bradshaw Compressor Station 

After completion of construction of the proposed Project, potential emissions for NOX and CO will 
exceed major source thresholds with respect to the Title V permit program. Therefore, the station will be 
major source with respect to the Title V Program. In accordance with 40 CFR 70.5(a)(1) and 45 CSR 30 
Section 4.1.a.2, MVP will submit a Title V operating permit application within 12 months of start‐up of 
the authorized equipment under this construction permit request.  

Stallworth and Harris Compressor Stations 

The potential emissions of all regulated pollutants are below the corresponding thresholds for these 
proposed stations. Therefore, the Stallworth and Harris Compressor Stations are not anticipated to be 
major sources for Title V purposes. 

9.1.4.3 New Source Performance Standards 

NSPS, located in 40 CFR 60, require new, modified, or reconstructed sources to control emissions to the 
level achievable by the best demonstrated technology as specified in the applicable provisions. Moreover, 
any source subject to an NSPS is also subject to the general provisions of NSPS Subpart A, except where 
expressly noted.  The following is a summary of applicability and non-applicability determinations for 
NSPS regulations of relevance to the facilities. 

NSPS Subpart Dc – Steam Generating Units 

Subpart Dc, Standards of Performance for Small Industrial-Commercial-Institutional Steam Generating 
Units, applies to all steam generating units with a heat input greater than or equal to 10 MMBtu/hr and 
less than 100 MMBtu/hr.  No units at the proposed facilities meet the definition of a steam generating unit 
and have a heat input greater than 10 MMBtu/hr; therefore, the requirements of this subpart will not 
apply. 

NSPS Subpart GG – Stationary Gas Turbines  

Subpart GG, Standards of Performance for Stationary Gas Turbines, applies to all gas turbines with a heat 
input at peak load greater than or equal to 10 MMBtu/hr based on the lower heating value of the fuel 

                                                      
2 U.S. EPA Greenbook, http://www.epa.gov/airquality/greenbook/anayo_wv.html, as of January 30, 2015. 
3 On June 23, 2014, the U.S Supreme Court decision in the case of Utility Air Regulatory Group v. EPA effectively changed the 
permitting procedures for GHGs under the PSD and Title V programs.  
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fired. This standard was promulgated in 1979. The applicability of Subpart KKKK, promulgated in 2006, 
is similar to that of Subpart GG and applies to stationary combustion turbines that commence construction 
after February 18, 2005. Turbines subject to Subpart KKKK are specifically exempt from the 
requirements of Subpart GG per 40 CFR § 60.4305(b).  As such, this subpart does not apply to the 
proposed Solar turbines at each compressor station are subject to the requirements of Subpart KKKK as 
discussed in the below section.  The proposed microturbines have a heat input less than 10 MMBtu/hr and 
are not subject to the requirements of Subpart GG. 

NSPS Subparts K, Ka, and Kb – Storage Vessels for Petroleum Liquids/Volatile Organic 
Liquids 

These subparts apply to storage tanks of certain sizes constructed, reconstructed, or modified during 
various time periods.  Subpart K applies to storage tanks constructed, reconstructed, or modified prior to 
1978, and Subpart Ka to those constructed, reconstructed, or modified prior to 1984.  All storage tanks 
located at the compressor stations will be constructed after these dates; therefore, the requirements of 
Subparts K and Ka do not apply.  Subpart Kb applies to volatile organic liquid (VOL) storage tanks 
constructed, reconstructed, or modified after July 23, 1984 with a capacity equal to or greater than 75 m3 
(~19,813 gallons).  All storage tanks at the compressor stations will be constructed after this date, but will 
not have a capacity greater than 75 m3.  Therefore, Subpart Kb does not apply to the storage tanks at the 
compressor stations. 

NSPS Subpart JJJJ – Stationary Spark Ignition Internal Combustion Engines 

Subpart JJJJ, Standards of Performance for Stationary Spark Ignition Internal Combustion Engines, 
applies to manufacturers, owners and operators of stationary spark (SI) engines.  There will be no SI 
engines installed at the compressor stations. Therefore, this subpart is not applicable to the MVP 
compressor stations. 

NSPS Subpart KKKK – Stationary Combustion Turbines 

Subpart KKKK, Standards of Performance for Stationary Combustion Turbines, applies to stationary 
combustion units with a heat input at peak load equal to or greater than 10 MMBtu/hr, based on the 
higher heating value of the fuel, commencing construction after February 18, 2005. The microturbines at 
the compressor stations will each have a heat input less than 10MMBtu/hr. Therefore, they are not subject 
to this standard.  

The proposed Solar turbines for the compressor stations will be subject to the NOX emissions limitations 
in §60.4320(a). Turbines with a rated capacity between 50 to 850 MMBtu/hr at peak load are limited to 
NOX emissions of 25 ppm at 15% O2 when firing natural gas. The Solar turbines that will be installed at 
the stations are equipped with lean pre‐mix combustion technology and are guaranteed by the 
manufacturer to emit a maximum of 15 ppm of NOX at 15% O2 under variable turbine load conditions 
when firing on natural gas. This vendor guarantee is below the NSPS KKKK standard.  

MVP will perform annual performance tests in accordance with §60.4340(a) and§ 60.4400 to demonstrate 
compliance with the NOX emission limitations, or as an alternative, will continuously monitor the 
appropriate parameters to determine whether each turbine is operating in low‐NOX mode in accordance 
with §60.4340(b)(2)(ii) and §60.4355(a).  The Solar turbines must also comply with the SO2 emission 
limits in §60.4330. MVP will comply with the SO2 requirements by the exclusive use of natural gas 



 Resource Report 9 
 Air and Noise Quality 
 Docket No. CP16-__-000 
 
 

9-14 October 2015 

which contains total potential sulfur emissions less than 0.060 lb SO2/MMBtu heat input in accordance 
with §60.4330(a)(2). 

NSPS Subpart OOOO – Natural Gas Production, Transmission, and Storage 

Subpart OOOO, Standards of Performance for Crude Oil and Natural Gas Production, Transmission, and 
Distribution, applies to affected facilities that commenced construction, reconstruction, or modification 
after August 23, 2011.  This NSPS was published in the Federal Register on August 16, 2012, and was 
subsequently amended.  The list of potentially affected facilities includes: 

 Gas wellheads; 

 Centrifugal compressors located between the wellhead and the point of custody transfer to the 
natural gas transmission and storage segment; 

 Reciprocating compressors located between the wellhead and the point of custody transfer to the 
natural gas transmission and storage segment; 

 Continuous bleed natural gas-driven pneumatic controllers with a bleed rate of greater than 6 scfh 
located between the wellhead and the point of custody transfer to the natural gas transmission and 
storage segment (excluding natural gas processing plants); 

 Continuous bleed natural gas-driven pneumatic controllers located at natural gas processing 
plants; 

 Storage vessels in the production, processing, or transmission and storage segments; and 

 Sweetening units located onshore that process natural gas produced from either onshore or 
offshore wells. 

Since the proposed compressor stations will be transmission facilities located after the point of custody 
transfer, the only potentially applicable requirements for the proposed equipment are those for new 
storage vessels where construction commenced after August 23, 2011.  

The regulatory standards applicable to storage vessels are detailed in 40 CFR §60.5395.  The only tanks 
that falls under the Subpart’s definition of a ‘storage vessel’ are the produced fluid storage tanks, 
however, these tanks will have potential VOC emissions below 6 tpy each.  As such, per 60.5365(e), the 
tank is not a storage vessel affected facility under the rule.  

It is important to note that updates to NSPS Subpart OOOO have been proposed.  However, as the 
changes are not finalized, applicability will be reviewed once the rules have been finalized. 

9.1.4.4 National Emission Standards for Hazardous Air Pollutants  

Regulatory requirements for facilities subject to NESHAP standards, otherwise known as Maximum 
Available Control Technology (MACT) Standards for source categories, are contained in 40 CFR Part 63.  
40 CFR Part 61 NESHAP standards are defined for specific pollutants while Part 63 NESHAPs are 
defined for source categories where allowable emission limits are established on the basis of a MACT 
determination for a particular major source.  A major source of HAP is defined as having potential 
emissions in excess of 25 tpy for total HAP and/or potential emissions in excess of 10 tpy for any 
individual HAP.  Area sources consist of smaller-size facilities that release lesser quantities of toxic 
pollutants into the air. Area sources are defined as sources that emit less than 10 tpy of a single air toxin, 
or less than 25 tpy of a combination of air toxins. Part 63 NESHAPs apply to sources in specifically 
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regulated industrial source categories (CAA Section 112(d)) or on a case-by-case basis (Section 112(g)) 
for facilities not regulated as a specific industrial source type.   

Potential HAP emissions from each of the proposed compressor stations will be below the major source 
thresholds (i.e., less than 10 tpy of individual HAP and 25 tpy of total HAP) and therefore the facilities 
will be area sources of HAP.  The potential applicability of specific MACT standards to each compressor 
station is discussed below. 

NESHAP Subpart HH – Natural Gas Production Facilities 

This standard applies to sources at natural gas production facilities that are major or area sources of HAP 
emissions. The proposed stations are transmission facilities; therefore, the facilities will not be subject to 
Subpart HH. 

NESHAP Subpart HHH – Natural Gas Transmission and Storage Facilities 

This standard applies to sources at natural gas transmission and storage facilities that are major sources of 
HAP emissions located downstream of the point of custody transfer (after processing and/or treatment in 
the production sector), but upstream of the distribution sector.  The proposed compressor stations are 
transmission facilities and are area source of HAP emissions.  Therefore, the facilities will not be subject 
to Subpart HHH. 

NESHAP Subpart YYYY – Stationary Combustion Turbines.  

Stationary combustion turbines located at facilities that are major sources of HAPs are potentially subject 
to Subpart YYYY, NESHAP for Stationary Combustion Turbines. Subpart YYYY establishes emissions 
and operating limitations for lean premix gas‐fired, lean premix oil‐fired, diffusion flame gas‐fired and 
diffusion flame oil‐fired stationary combustion turbines. The proposed compressor stations are area 
sources of HAP and therefore are not subject to the requirements of this subpart. 

NESHAP Subpart ZZZZ – Stationary Reciprocating Internal Combustion Engines 

Stationary reciprocating internal combustion engines (RICE) at both area and major sources of HAP 
emissions are potentially subject to Subpart ZZZZ – NESHAP for Stationary Reciprocating Internal 
Combustion Engines (RICE).  There are no proposed RICE at the compressor stations. Therefore, the 
stations are not subject to this subpart. 

NESHAP Subpart DDDDD – Industrial, Commercial, and Institutional Boilers and Process 
Heaters (Major Source Boiler MACT) 

This MACT standard applies to industrial, commercial, and institutional boilers of various sizes and fuel 
types at major sources of HAP.  The proposed facilities are area sources of HAP; therefore, the 
requirements of this subpart will not apply. 

NESHAP Subpart JJJJJJ – Industrial, Commercial, and Institutional Boilers (Area Source 
Boiler MACT) 

This MACT standard applies to industrial, commercial, and institutional boilers of various sizes and fuel 
types. The proposed fuel heaters are natural gas‐fired and are specifically exempt from this subpart. 
Therefore, the requirements of this subpart will not apply. 
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9.1.4.5 Greenhouse Gas Reporting Rule 

Per 40 CFR 98.2(a)(2), facilities that contain a source category listed in Table A-4 and emit 25,000 metric 
tons per year of carbon dioxide equivalent (CO2e) in combined emissions from stationary fuel combustion 
units, miscellaneous uses of carbonate, and all applicable source categories in Tables A-3 and A-4 are 
subject to reporting under the Greenhouse Gas Mandatory Reporting Rule (MRR).  Table A-4 of 40 CFR 
98 Subpart A includes Petroleum and Natural Gas Systems.  GHG emissions from each of the compressor 
stations are over 25,000 metric tons per year on a potential basis.  The actual emissions will be calculated 
annually and compared with the 25,000 metric tons per year of CO2 to address the applicability of the 
rule.  MVP will meet all requirements of the MRR for these new compressor stations, as applicable.  No 
other subparts under the MRR are applicable to the facilities. 

9.1.4.6 West Virginia Air Quality Regulations 

The compressor stations are potentially subject to regulations contained in the West Virginia Code of 
State Regulations, Title 45.  The Code of State Regulations fall under two main categories:  those 
regulations that are generally applicable (e.g., permitting requirements) and those that have specific 
applicability (e.g., PM standards for manufacturing equipment).  

45 CSR 2: To Prevent and Control Particulate Air Pollution from Combustion of Fuel in 
Indirect Heat Exchangers  

45 CSR 2 applies to fuel burning units, defined as equipment burning fuel “for the primary purpose of 
producing heat or power by indirect heat transfer”.  The proposed fuel heaters and office building heaters 
at each station are fuel burning units and therefore must comply with this regulation. Per 45 CSR 2‐3, 
opacity of emissions from this unit shall not exceed 10 percent.  

45 CSR 4: To Prevent and Control the Discharge of Air Pollutants into the Air Which 
Causes or Contributes to an Objectionable Odor 

According to 45 CSR 4-3: 

No person shall cause, suffer, allow or permit the discharge of air pollutants which cause or 
contribute to an objectionable odor at any location occupied by the public. 

The stations are generally subject to this requirement.  MVP will operate all equipment in a manner as to 
avoid causing or contributing to an objectionable odor at any location occupied by the public. 

45 CSR 6: Control of Air Pollution from the Combustion of Refuse 

45 CSR 6 applies to activities involving incineration of refuse, defined as “the destruction of combustible 
refuse by burning in a furnace designed for that purpose. For the purposes of this rule, the destruction of 
any combustible liquid or gaseous material by burning in a flare or flare stack, thermal oxidizer or thermal 
catalytic oxidizer stack shall be considered incineration.” The facilities will not operate any incinerators 
under this definition and, as such, have no requirements under this rule. 

45 CSR 10: To Prevent and Control Air Pollution from the Emission of Sulfur Oxides 

This rule applies to specific emission sources that are listed by name in the rule, to sulfuric acid 
manufacturing plants, and to sources that combust any refinery process gas stream or any other process 
gas stream that contains hydrogen sulfide in a concentration greater than 50 grains per 100 cubic feet. The 
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compressor stations do not meet any of the categories subject to the rule, and as such are not subject to the 
rule.  

45 CSR 13: Permits for Construction, Modification, Relocation and Operation of 
Stationary Sources of Air Pollutants, Notification Requirements, Administrative Updates, 
Temporary Permits, General Permits, Permission to Commence Construction, and 
Procedures for Evaluation 

This rule establishes procedures for permitting and reporting of stationary sources. MVP will comply with 
the requirements of this rule by complying with the applicable general provisions in the facility’s 
construction and operating permits. 

45 CSR 16:  Standards of Performance for New Stationary Sources 

45 CSR 16-1 incorporates the federal Clean Air Act (CAA) standards of performance for new stationary 
sources set forth in 40 CPR Part 60 by reference.  As noted above, the facilities will comply with all 
applicable NSPS subparts. 

45 CSR 17: To Prevent and Control Particulate Matter Air Pollution from Materials 
Handling, Preparation, Storage and Other Sources of Fugitive Particulate Matter 

According to 45 CSR 17-3.1: 

No person shall cause, suffer, allow or permit fugitive particulate matter to be discharged beyond the 
boundary lines of the property lines of the property on which the discharge originates or at any 
public or residential location, which causes or contributes to statutory air pollution. 

Due to the nature of the activities at these stations, it is unlikely that fugitive particulate matter emissions 
will be emitted under normal operating conditions.   

45 CSR 21: To Prevent and Control Air Pollution from the Emission of Volatile Organic 
Compounds 

45 CSR 21 applies only to sources located in Putnam County, Kanawha County, Cabell County, Wayne 
County, and Wood County, West Virginia. The compressor stations will be located in Wetzel, Braxton 
and Fayette Counties. Therefore, the requirements of this section do not apply to the proposed compressor 
stations. 

45 CSR 22: Air Quality Management Fee Program 

This regulation establishes a program to collect fees for certificates to operate and for permits to 
construct, modify or relocate sources of air pollution. MVP will comply with this rule by paying all 
required permitting fees. 

45 CSR 34:  Emissions Standards for Hazardous Air Pollutants 

45 CSR 34-1 incorporates the federal Clean Air Act (CAA) national emissions standards for hazardous air 
pollutants (NESHAPs) as set forth in 40 CPR Parts 61 and 63 by reference.  As noted above, no NESHAP 
are applicable to the compressor stations. 
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Non-Applicability of Other SIP Rules 

A thorough examination of the West Virginia SIP rules with respect to applicability at the station reveals 
many SIP regulations that do not apply or impose additional requirements on operations.  Such SIP rules 
include those specific to a particular type of industrial operation that are categorically not applicable to 
the compressor stations.  

9.1.4.7 Virginia Air Quality Regulations 

The only Project emissions occurring in Virginia will be due to construction activities related to 
installation of the pipeline.  These emissions are temporary in nature and limited to the duration of the 
construction.  The Virginia air quality regulations mostly apply to operating sources and not to temporary 
construction projects. Therefore, a review of the Virginia air quality regulations is not presented here. 

9.1.5 General Conformity 

Under the Clean Air Act, a General Conformity analysis is required for any project that requires federal 
action.  General Conformity applies to those emission generating activities resulting from the Project that 
are not already covered by permitting and located in an area that is designated as nonattainment or a 
maintenance area (40 CFR 93.153(b)).  The counties of Wetzel, Harrison, Doddridge, Lewis, Braxton, 
Webster, Nicholas, Greenbrier, Fayette, Summers, and Monroe, West Virginia, are each in attainment for 
all criteria pollutants.  Similarly, the counties of Giles, Montgomery, Craig, Roanoke, Franklin, and 
Pittsylvania, Virginia, are each in attainment for all criteria pollutants.  Therefore, a General Conformity 
analysis is not required for the construction at the Bradshaw, Harris, and Stallworth Compressor Stations 
or for the construction of the pipeline.  Construction emissions will be presented per FERC’s guidance 
manual for resource reports, even though the project is not required to undergo a full General Conformity 
analysis. 

9.1.5.1 Construction Emissions 

The use of equipment to construct the Project will result in temporary, short-term emissions of air 
pollutants that will be restricted to the construction period for the compressor stations, pipeline, and 
interconnects, and will terminate once construction has been completed.  Construction for the Project is 
expected to take place from early 2017 to late 2018.  In addition, some pre-construction emissions will 
occur in 2016 due to activity from pickup trucks and all-terrain vehicles along the pipeline route, and 
some right-of-way restoration may occur during the first quarter of 2019. 

Construction activities can generally be categorized into the following activities: 

 Construction Equipment Engines – Emissions from air compressors, backhoes, cranes, and other 
construction equipment; 

 On-Road Vehicle Travel – Emissions from commuter buses, passenger vehicles, and diesel or 
gasoline trucks; 

 Off-Road Vehicle Travel – Emissions from dump trucks, light/medium duty trucks, and 
water/fuel trucks;  

 Earthmoving Fugitives – Emissions resulting from bulldozing, grading, and land disturbance; and 

 Wind Erosion – Emissions resulting from soil piles. 
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Emissions from these source categories were calculated using emission factors and EPA models from the 
following sources: 

 Compilation of Air Pollutant Emission Factors, EPA AP-42; 

 EPA NONROAD2008a Model; and 

 EPA MOBILE6.2 Vehicle Emission Modeling Software. 

Compressor Station Emissions 

Emissions from the three compressor stations were estimated based on the type of construction activity 
occurring and the length of time that type of activity was expected to last at each station.  The total 
emissions are divided based on the year the construction is expected to occur at each station and exhibited 
in Tables 9.1-10 through 9.1-13.  

Pipeline Emissions 

Emissions from the construction of the pipeline are calculated based on the length of pipeline being 
constructed in each county. Emissions were estimated based on the type of construction activity occurring 
and the length of time that type of activity was expected to last within each county of pipeline 
construction. Percent of emissions for each county within a pipeline construction spread were calculated 
based on the length of pipeline in that county. The total emissions are divided based on the year the 
construction is expected to occur along each pipeline. 

Interconnect Emissions 

Emissions from the Mobley, Sherwood, Transco, Roanoke, and Columbia interconnects were estimated 
based on the type of construction activity occurring and the length of time that type of activity was 
expected to last at each interconnect. The total emissions are divided based on the year the construction is 
expected to occur at each interconnect. Construction emissions for the Roanoke Gas tap were included 
within the pipeline construction emissions. 

Construction emissions for criteria pollutants and GHGs from the Project were estimated for the 
construction period. The results of these calculations are summarized in Tables 9.1-10 through 9.1-13.  
Note that none of the pollutants are subject to General Conformity requirements, as all counties in which 
construction will take place are in attainment for all criteria pollutants.  Therefore, no numerical 
thresholds apply to the construction emissions (40 CFR 93.153(b)).  Back-up calculations are provided in 
Appendix 9-A. 

For Tables 9.1-10 through 9.1-13 that follow, please note the following: 

1. Emissions from Wind Erosion were calculated separately from the rest of the construction 
emissions, but combined in the tables below for ease of viewing the total emissions from the 
project. 

2. The different emissions categories (e.g. On-Road Vehicle Travel) for Total Pipeline 
emissions have been added together across all spreads. 
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Table 9.1-10 
 

 Estimated Construction Emissions from the Mountain Valley Project - 2016 

SOURCE 
2016 CONSTRUCTION EMISSIONS (TPY) 

NOX CO SO2 VOC PM10 PM2.5 CO2 

Bradshaw Compressor Station:        

  Construction Equipment Engines -- -- -- -- -- -- -- 

  On-Road Vehicle Travel -- -- -- -- -- -- -- 

  Off-Road Vehicle Travel -- -- -- -- -- -- -- 

  Earthmoving Fugitives -- -- -- -- -- -- -- 

 Wind Erosion -- -- -- -- -- -- -- 

  Bradshaw Total -- -- -- -- -- -- -- 

Harris Compressor Station:        

  Construction Equipment Engines -- -- -- -- -- -- -- 

  On-Road Vehicle Travel -- -- -- -- -- -- -- 

  Off-Road Vehicle Travel -- -- -- -- -- -- -- 

 Earthmoving Fugitives -- -- -- -- -- -- -- 

  Wind Erosion -- -- -- -- -- -- -- 

 Harris Total -- -- -- -- -- -- -- 

Stallworth Compressor Station:        

  Construction Equipment Engines -- -- -- -- -- -- -- 

  On-Road Vehicle Travel -- -- -- -- -- -- -- 

  Off-Road Vehicle Travel -- -- -- -- -- -- -- 

 Earthmoving Fugitives -- -- -- -- -- -- -- 

  Wind Erosion -- -- -- -- -- -- -- 

 Stallworth Total -- -- -- -- -- -- -- 

Mobley Interconnect: 

  Construction Equipment Engines -- -- -- -- -- -- -- 

  On-Road Vehicle Travel -- -- -- -- -- -- -- 

  Off-Road Vehicle Travel -- -- -- -- -- -- -- 

  Earthmoving Fugitives -- -- -- -- -- -- -- 

 Wind Erosion -- -- -- -- -- -- -- 

  Mobley Total -- -- -- -- -- -- -- 

Sherwood Interconnect:        

  Construction Equipment Engines -- -- -- -- -- -- -- 

  On-Road Vehicle Travel -- -- -- -- -- -- -- 

  Off-Road Vehicle Travel -- -- -- -- -- -- -- 

 Earthmoving Fugitives -- -- -- -- -- -- -- 

  Wind Erosion -- -- -- -- -- -- -- 

 Sherwood Total -- -- -- -- -- -- -- 

Transco Interconnect:        

  Construction Equipment Engines -- -- -- -- -- -- -- 

  On-Road Vehicle Travel -- -- -- -- -- -- -- 

  Off-Road Vehicle Travel -- -- -- -- -- -- -- 

 Earthmoving Fugitives -- -- -- -- -- -- -- 

  Wind Erosion -- -- -- -- -- -- -- 

 Transco Total -- -- -- -- -- -- -- 
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Table 9.1-10 
 

 Estimated Construction Emissions from the Mountain Valley Project - 2016 

SOURCE 
2016 CONSTRUCTION EMISSIONS (TPY) 

NOX CO SO2 VOC PM10 PM2.5 CO2 

Roanoke Interconnect:        

Construction Equipment Engines -- -- -- -- -- -- -- 

On-Road Vehicle Travel -- -- -- -- -- -- -- 

Off-Road Vehicle Travel -- -- -- -- -- -- -- 

Earthmoving Fugitives -- -- -- -- -- -- -- 

Wind Erosion -- -- -- -- -- -- -- 

Roanoke Total -- -- -- -- -- -- -- 

Columbia Interconnect:        

  Construction Equipment Engines -- -- -- -- -- -- -- 

  On-Road Vehicle Travel -- -- -- -- -- -- -- 

  Off-Road Vehicle Travel -- -- -- -- -- -- -- 

 Earthmoving Fugitives -- -- -- -- -- -- -- 

  Wind Erosion -- -- -- -- -- -- -- 

 Columbia Total -- -- -- -- -- -- -- 

Pipeline:        

  Construction Equipment Engines 17.35 171.56 2.02 17.50 2.70 2.70 7,504.16 
 On-Road Vehicle Travel -- -- -- -- -- -- -- 

 Off-Road Vehicle Travel -- -- -- -- 3.97 0.40 -- 
  Earthmoving Fugitives -- -- -- -- -- -- -- 

 Wind Erosion -- -- -- -- -- -- -- 

  Pipeline Total 17.35 171.56 2.02 17.50 6.67 3.10 7,504.16 
  Pipeline in Wetzel, WV 2.48 24.51 0.29 2.50 1.02 0.45 1,072.02 
 Pipeline in Harrison, WV 2.48 24.51 0.29 2.50 1.02 0.45 1,072.02 
 Pipeline in Doddridge, WV 2.48 24.51 0.29 2.50 1.02 0.45 1,072.02 
  Pipeline in Lewis, WV 2.48 24.51 0.29 2.50 1.02 0.45 1,072.02 
 Pipeline in Braxton, WV 2.48 24.51 0.29 2.50 0.86 0.43 1,072.02 
 Pipeline in Webster, WV 2.48 24.51 0.29 2.50 0.86 0.43 1,072.02 
 Pipeline in Nicholas, WV 2.48 24.51 0.29 2.50 0.86 0.43 1,072.02 
 Pipeline in Greenbrier, WV -- -- -- -- -- -- -- 

 Pipeline in Fayette, WV -- -- -- -- -- -- -- 

 Pipeline in Summers, WV -- -- -- -- -- -- -- 

 Pipeline in Monroe, WV -- -- -- -- -- -- -- 

 Pipeline in Giles, VA -- -- -- -- -- -- -- 

 Pipeline in Craig, VA -- -- -- -- -- -- -- 

 Pipeline in Montgomery, VA -- -- -- -- -- -- -- 

 Pipeline in Roanoke, VA -- -- -- -- -- -- -- 

 Pipeline in Franklin, VA -- -- -- -- -- -- -- 

 Pipeline in Pittsylvania, VA -- -- -- -- -- -- -- 

2016 TOTAL: 17.35 171.56 2.02 17.50 6.67 3.10 7,504.16 
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Table 9.1-11 
 

 Estimated Construction Emissions from the Mountain Valley Project - 2017 

SOURCE 
2017 CONSTRUCTION EMISSIONS (TPY) 

NOX CO SO2 VOC PM10 PM2.5 CO2 

Bradshaw Compressor Station: 

  Construction Equipment Engines 90.96 107.96 6.62 16.53 12.80 12.80 25,433.39 
  On-Road Vehicle Travel 0.58 3.13 0.00 0.17 0.02 0.01 395.62 
  Off-Road Vehicle Travel -- -- -- -- 0.61 0.06 -- 
  Earthmoving Fugitives -- -- -- -- 1.10 0.52 -- 
 Wind Erosion -- -- -- -- 0.00 0.00 -- 

  Bradshaw Total 91.53 111.10 6.62 16.71 14.54 13.40 25,829.01 
Harris Compressor Station:        

  Construction Equipment Engines 80.15 95.24 5.83 14.55 11.25 11.25 22,363.47
  On-Road Vehicle Travel 0.58 3.14 0.00 0.18 0.02 0.01 395.62
  Off-Road Vehicle Travel -- -- -- -- 0.61 0.06 -- 
 Earthmoving Fugitives -- -- -- -- 1.09 0.52 -- 
  Wind Erosion -- -- -- -- 0.00 0.00 -- 

 Harris Total 80.72 98.38 5.83 14.73 12.98 11.85 22,759.09 
Stallworth Compressor Station:        

  Construction Equipment Engines 80.17 95.19 5.83 14.56 11.25 11.25 22,363.47 
  On-Road Vehicle Travel 0.58 3.15 0.00 0.17 0.02 0.01 395.62 
  Off-Road Vehicle Travel -- -- -- -- 0.61 0.06 --
 Earthmoving Fugitives -- -- -- -- 1.11 0.52 --
  Wind Erosion -- -- -- -- 0.02 0.00 -- 

 Stallworth Total 80.74 98.34 5.83 14.73 13.02 11.85 22,759.09 
Mobley Interconnect: 

  Construction Equipment Engines 19.88 22.81 1.32 3.58 2.49 2.49 5,033.51 
  On-Road Vehicle Travel 0.34 1.83 0.00 0.10 0.01 0.01 230.78 
  Off-Road Vehicle Travel -- -- -- -- 0.25 0.02 -- 
  Earthmoving Fugitives -- -- -- -- 0.15 0.07 -- 
 Wind Erosion -- -- -- -- 0.00 0.00 -- 

  Mobley Total 20.21 24.64 1.32 3.68 2.90 2.59 5,264.29 
Sherwood Interconnect:        

  Construction Equipment Engines 19.88 22.81 1.32 3.58 2.49 2.49 5,033.51 
  On-Road Vehicle Travel 0.34 1.83 0.00 0.10 0.01 0.01 230.78 
  Off-Road Vehicle Travel -- -- -- -- 0.25 0.02 --
 Earthmoving Fugitives -- -- -- -- 0.16 0.07 --
  Wind Erosion -- -- -- -- 0.00 0.00 -- 

 Sherwood Total 20.21 24.64 1.32 3.68 2.90 2.59 5,264.29 
Transco Interconnect:        

  Construction Equipment Engines -- -- -- -- -- -- -- 

  On-Road Vehicle Travel -- -- -- -- -- -- -- 

  Off-Road Vehicle Travel -- -- -- -- -- -- -- 

 Earthmoving Fugitives -- -- -- -- -- -- -- 

  Wind Erosion -- -- -- -- -- -- -- 

 Transco Total -- -- -- -- -- -- -- 
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Table 9.1-11 
 

 Estimated Construction Emissions from the Mountain Valley Project - 2017 

SOURCE 
2017 CONSTRUCTION EMISSIONS (TPY) 

NOX CO SO2 VOC PM10 PM2.5 CO2 

Roanoke Interconnect:        

Construction Equipment Engines -- -- -- -- -- -- -- 

On-Road Vehicle Travel -- -- -- -- -- -- -- 

Off-Road Vehicle Travel -- -- -- -- -- -- -- 

Earthmoving Fugitives -- -- -- -- -- -- -- 

Wind Erosion -- -- -- -- -- -- -- 

Roanoke Total -- -- -- -- -- -- -- 

Columbia Interconnect:        

  Construction Equipment Engines 19.91 22.82 1.32 3.59 2.49 2.49 5,036.31
  On-Road Vehicle Travel 0.34 1.83 0.00 0.10 0.01 0.01 230.78
  Off-Road Vehicle Travel -- -- -- -- 0.25 0.02 -- 
 Earthmoving Fugitives -- -- -- -- 0.15 0.07 -- 
  Wind Erosion -- -- -- -- 0.01 0.00 -- 

 Columbia Total 20.24 24.65 1.33 3.69 2.91 2.59 5,267.09 
Pipeline:        

  Construction Equipment Engines 741.08 1,372.86 65.12 151.81 107.76 107.76 238,062.79 
 On-Road Vehicle Travel 188.50 102.31 0.69 18.02 5.46 3.53 95,503.42 
 Off-Road Vehicle Travel -- -- -- -- 1,378.10 137.81 -- 
  Earthmoving Fugitives -- -- -- -- 110.69 53.53 -- 
 Wind Erosion -- -- -- -- 11.70 1.75 -- 

  Pipeline Total 929.58 1,475.17 65.81 169.83 1,613.71 304.40 333,566.21 
  Pipeline in Wetzel, WV 78.95 100.84 4.88 12.27 212.24 31.54 29,438.77 
 Pipeline in Harrison, WV 160.32 230.26 11.92 26.99 235.09 48.44 55,153.15 
 Pipeline in Doddridge, WV 51.54 57.23 2.51 7.31 204.54 25.85 20,776.12 
  Pipeline in Lewis, WV 182.99 266.27 13.88 31.09 242.71 53.66 62,307.44 
 Pipeline in Braxton, WV 119.06 156.19 7.69 18.85 227.35 40.77 43,575.78 
 Pipeline in Webster, WV 212.11 304.01 15.74 35.67 259.67 62.62 72,948.96 
 Pipeline in Nicholas, WV 105.55 134.74 6.52 16.41 222.66 37.60 39,311.93 
 Pipeline in Greenbrier, WV 2.03 24.11 0.28 2.27 1.05 0.42 1,071.37 
 Pipeline in Fayette, WV 2.03 24.11 0.28 2.27 1.05 0.42 1,071.37 
 Pipeline in Summers, WV 2.03 24.11 0.28 2.27 1.05 0.42 1,071.37 
 Pipeline in Monroe, WV 2.03 24.11 0.28 2.27 1.05 0.42 1,071.37 
 Pipeline in Giles, VA 1.76 20.90 0.25 1.97 0.94 0.37 928.52 
 Pipeline in Craig, VA 1.76 20.90 0.25 1.97 0.94 0.37 928.52 
 Pipeline in Montgomery, VA 1.79 21.19 0.25 1.98 0.94 0.37 955.82 
 Pipeline in Roanoke, VA 1.76 20.90 0.25 1.97 0.94 0.37 928.52 
 Pipeline in Franklin, VA 1.79 21.19 0.25 1.98 0.94 0.37 955.82 
 Pipeline in Pittsylvania, VA 2.03 24.11 0.28 2.27 0.53 0.37 1,071.37 

2017 TOTAL: 1,243.25 1,856.91 88.06 227.05 1,662.96 349.26 420,709.05 
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Table 9.1-12 
 

 Estimated Construction Emissions from the Mountain Valley Project - 2018 

SOURCE 
2018 CONSTRUCTION EMISSIONS (TPY) 

NOX CO SO2 VOC PM10 PM2.5 CO2 

Bradshaw Compressor Station: 

  Construction Equipment Engines -- -- -- -- -- -- -- 

  On-Road Vehicle Travel -- -- -- -- -- -- -- 

  Off-Road Vehicle Travel -- -- -- -- -- -- -- 

  Earthmoving Fugitives -- -- -- -- -- -- -- 

 Wind Erosion -- -- -- -- -- -- -- 

  Bradshaw Total -- -- -- -- -- -- -- 

Harris Compressor Station:        

  Construction Equipment Engines -- -- -- -- -- -- -- 

  On-Road Vehicle Travel -- -- -- -- -- -- -- 

  Off-Road Vehicle Travel -- -- -- -- -- -- -- 

 Earthmoving Fugitives -- -- -- -- -- -- -- 

  Wind Erosion -- -- -- -- -- -- -- 

 Harris Total -- -- -- -- -- -- -- 

Stallworth Compressor Station:        

  Construction Equipment Engines -- -- -- -- -- -- -- 

  On-Road Vehicle Travel -- -- -- -- -- -- -- 

  Off-Road Vehicle Travel -- -- -- -- -- -- -- 

 Earthmoving Fugitives -- -- -- -- -- -- -- 

  Wind Erosion -- -- -- -- -- -- -- 

 Stallworth Total -- -- -- -- -- -- -- 

Mobley Interconnect: 

  Construction Equipment Engines -- -- -- -- -- -- -- 

  On-Road Vehicle Travel -- -- -- -- -- -- -- 

  Off-Road Vehicle Travel -- -- -- -- -- -- -- 

  Earthmoving Fugitives -- -- -- -- -- -- -- 

 Wind Erosion -- -- -- -- -- -- -- 

  Mobley Total -- -- -- -- -- -- -- 

Sherwood Interconnect:        

  Construction Equipment Engines -- -- -- -- -- -- -- 

  On-Road Vehicle Travel -- -- -- -- -- -- -- 

  Off-Road Vehicle Travel -- -- -- -- -- -- -- 

 Earthmoving Fugitives -- -- -- -- -- -- -- 

  Wind Erosion -- -- -- -- -- -- -- 

 Sherwood Total -- -- -- -- -- -- -- 

Transco Interconnect:        

  Construction Equipment Engines 17.80 21.19 1.30 3.37 2.37 2.37 5,036.18
  On-Road Vehicle Travel 0.29 1.67 0.00 0.10 0.01 0.01 230.76
  Off-Road Vehicle Travel -- -- -- -- 0.25 0.02 -- 
 Earthmoving Fugitives -- -- -- -- 0.14 0.07 -- 
  Wind Erosion -- -- -- -- 0.02 0.00 -- 

 Transco Total 18.10 22.86 1.31 3.46 2.78 2.47 5,266.94 
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Table 9.1-12 
 

 Estimated Construction Emissions from the Mountain Valley Project - 2018 

SOURCE 
2018 CONSTRUCTION EMISSIONS (TPY) 

NOX CO SO2 VOC PM10 PM2.5 CO2 

Roanoke Interconnect:        
Construction Equipment 
Engines 17.80 21.19 1.30 3.37 2.37 2.37 5,036.18 
On-Road Vehicle Travel 0.29 1.67 0.00 0.10 0.01 0.01 230.76 
Off-Road Vehicle Travel -- -- -- -- 0.25 0.02 -- 
Earthmoving Fugitives -- -- -- -- 0.14 0.07 --
Wind Erosion -- -- -- -- 0.02 0.00 -- 

Roanoke Total 18.10 22.86 1.31 3.46 2.78 2.47 5,266.94 

Columbia Interconnect:        

  Construction Equipment Engines -- -- -- -- -- -- -- 

  On-Road Vehicle Travel -- -- -- -- -- -- -- 

  Off-Road Vehicle Travel -- -- -- -- -- -- -- 

 Earthmoving Fugitives -- -- -- -- -- -- -- 

  Wind Erosion -- -- -- -- -- -- -- 

 ColumbiaTotal -- -- -- -- -- -- -- 

Pipeline:        

  Construction Equipment Engines 959.19 1,771.38 94.11 198.87 150.99 150.99 349,695.65 
 On-Road Vehicle Travel 222.40 145.96 0.96 24.76 6.62 4.02 132,266.45 
 Off-Road Vehicle Travel -- -- -- -- 2,089.02 208.90 -- 
  Earthmoving Fugitives -- -- -- -- 191.31 62.85 -- 
 Wind Erosion -- -- -- -- 51.90 7.79 -- 

  Pipeline Total 1,181.59 1,917.34 95.07 223.63 2,489.85 434.54 481,962.09 
  Pipeline in Wetzel, WV 1.84 26.75 0.28 2.23 6.41 0.95 1,238.47 
 Pipeline in Harrison, WV 1.84 26.75 0.28 2.23 6.41 0.95 1,238.47 
 Pipeline in Doddridge, WV 1.84 26.75 0.28 2.23 6.41 0.95 1,238.47 
  Pipeline in Lewis, WV 1.84 26.75 0.28 2.23 6.41 0.95 1,238.47 
 Pipeline in Braxton, WV 1.80 26.03 0.28 2.21 4.89 0.79 1,196.55 
 Pipeline in Webster, WV 1.80 26.03 0.28 2.21 4.89 0.79 1,196.55 
 Pipeline in Nicholas, WV 55.56 116.66 5.50 12.64 27.52 9.80 20,573.76 
 Pipeline in Greenbrier, WV 113.06 168.63 9.11 20.21 253.95 37.35 45,427.22 
 Pipeline in Fayette, WV 21.87 14.88 0.25 2.51 215.56 22.08 12,556.57 
 Pipeline in Summers, WV 92.17 133.41 7.08 16.16 245.16 33.85 37,896.00 
 Pipeline in Monroe, WV 116.11 173.77 9.40 20.80 255.23 37.86 46,525.52 
 Pipeline in Giles, VA 139.82 214.58 11.74 25.45 245.63 51.50 55,204.57 
 Pipeline in Craig, VA 30.92 29.75 1.14 4.29 201.02 22.81 15,833.54 
 Pipeline in Montgomery, VA 133.52 203.89 11.13 24.23 243.05 49.84 52,926.90 
 Pipeline in Roanoke, VA 69.92 95.94 4.93 11.87 216.99 33.08 29,933.35 
 Pipeline in Franklin, VA 241.38 386.96 21.63 45.20 287.32 78.27 91,925.28 
 Pipeline in Pittsylvania, VA 156.29 219.80 11.47 26.93 263.01 52.73 65,812.41 

2018 TOTAL: 1,217.78 1,963.05 97.69 230.55 2,495.42 439.48 492,495.97 
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Table 9.1-13 
 

 Estimated Construction Emissions from the Mountain Valley Project - 2019 

SOURCE 
2019 CONSTRUCTION EMISSIONS (TPY) 

NOX CO SO2 VOC PM10 PM2.5 CO2 

Bradshaw Compressor Station: 

  Construction Equipment Engines -- -- -- -- -- -- -- 

  On-Road Vehicle Travel -- -- -- -- -- -- -- 

  Off-Road Vehicle Travel -- -- -- -- -- -- -- 

  Earthmoving Fugitives -- -- -- -- -- -- -- 

 Wind Erosion -- -- -- -- -- -- -- 

  Bradshaw Total -- -- -- -- -- -- -- 

Harris Compressor Station:        

  Construction Equipment Engines -- -- -- -- -- -- -- 

  On-Road Vehicle Travel -- -- -- -- -- -- -- 

  Off-Road Vehicle Travel -- -- -- -- -- -- -- 

 Earthmoving Fugitives -- -- -- -- -- -- -- 

  Wind Erosion -- -- -- -- -- -- -- 

 Harris Total -- -- -- -- -- -- -- 

Stallworth Compressor Station:        

  Construction Equipment Engines -- -- -- -- -- -- -- 

  On-Road Vehicle Travel -- -- -- -- -- -- -- 

  Off-Road Vehicle Travel -- -- -- -- -- -- -- 

 Earthmoving Fugitives -- -- -- -- -- -- -- 

  Wind Erosion -- -- -- -- -- -- -- 

 Stallworth Total -- -- -- -- -- -- -- 

Mobley Interconnect: 

  Construction Equipment Engines -- -- -- -- -- -- -- 

  On-Road Vehicle Travel -- -- -- -- -- -- -- 

  Off-Road Vehicle Travel -- -- -- -- -- -- -- 

  Earthmoving Fugitives -- -- -- -- -- -- -- 

 Wind Erosion -- -- -- -- -- -- -- 

  Mobley Total -- -- -- -- -- -- -- 

Sherwood Interconnect:        

  Construction Equipment Engines -- -- -- -- -- -- -- 

  On-Road Vehicle Travel -- -- -- -- -- -- -- 

  Off-Road Vehicle Travel -- -- -- -- -- -- -- 

 Earthmoving Fugitives -- -- -- -- -- -- -- 

  Wind Erosion -- -- -- -- -- -- -- 

 Sherwood Total -- -- -- -- -- -- -- 

Transco Interconnect:        

  Construction Equipment Engines -- -- -- -- -- -- -- 

  On-Road Vehicle Travel -- -- -- -- -- -- -- 

  Off-Road Vehicle Travel -- -- -- -- -- -- -- 

 Earthmoving Fugitives -- -- -- -- -- -- -- 

  Wind Erosion -- -- -- -- -- -- -- 

 Transco Total -- -- -- -- -- -- -- 
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Table 9.1-13 
 

 Estimated Construction Emissions from the Mountain Valley Project - 2019 

SOURCE 
2019 CONSTRUCTION EMISSIONS (TPY) 

NOX CO SO2 VOC PM10 PM2.5 CO2 

Roanoke Interconnect:        

 Construction Equipment Engines -- -- -- -- -- --  

 On-Road Vehicle Travel -- -- -- -- -- --  

 Off-Road Vehicle Travel -- -- -- -- -- --  

 Earthmoving Fugitives -- -- -- -- -- --  

 Wind Erosion -- -- -- -- -- --  

 Roanoke Total -- -- -- -- -- --  

Columbia Interconnect:        

  Construction Equipment Engines -- -- -- -- -- -- -- 

  On-Road Vehicle Travel -- -- -- -- -- -- -- 

  Off-Road Vehicle Travel -- -- -- -- -- -- -- 

 Earthmoving Fugitives -- -- -- -- -- -- -- 

  Wind Erosion -- -- -- -- -- -- -- 

 Columbia Total -- -- -- -- -- -- -- 

Pipeline:        

  Construction Equipment Engines 14.07 220.69 2.61 18.77 3.02 3.02 9,990.11 
 On-Road Vehicle Travel 1.44 26.18 0.02 1.11 0.08 0.04 1,592.79 
 Off-Road Vehicle Travel -- -- -- -- 58.49 5.85 -- 

  Earthmoving Fugitives -- -- -- -- -- -- -- 

 Wind Erosion -- -- -- -- -- -- -- 

  Pipeline Total 15.51 246.87 2.63 19.88 61.59 8.91 11,582.90 
  Pipeline in Wetzel, WV -- -- -- -- -- -- -- 

 Pipeline in Harrison, WV -- -- -- -- -- -- -- 

 Pipeline in Doddridge, WV -- -- -- -- -- -- -- 

  Pipeline in Lewis, WV -- -- -- -- -- -- -- 

 Pipeline in Braxton, WV -- -- -- -- -- -- -- 

 Pipeline in Webster, WV -- -- -- -- -- -- -- 

 Pipeline in Nicholas, WV -- -- -- -- -- -- -- 

 Pipeline in Greenbrier, WV 1.66 26.51 0.28 2.13 6.96 0.99 1,238.03 
 Pipeline in Fayette, WV 1.66 26.51 0.28 2.13 6.96 0.99 1,238.03 
 Pipeline in Summers, WV 1.66 26.51 0.28 2.13 6.96 0.99 1,238.03 
 Pipeline in Monroe, WV 1.66 26.51 0.28 2.13 6.96 0.99 1,238.03 
 Pipeline in Giles, VA 1.46 23.17 0.24 1.86 6.35 0.89 1,095.31 
 Pipeline in Craig, VA 1.46 23.17 0.24 1.86 6.35 0.89 1,095.31 
 Pipeline in Montgomery, VA 1.46 23.17 0.24 1.86 6.35 0.89 1,095.31 
 Pipeline in Roanoke, VA 1.46 23.17 0.24 1.86 6.35 0.89 1,095.31 
 Pipeline in Franklin, VA 1.46 23.17 0.24 1.86 6.35 0.89 1,095.31 
 Pipeline in Pittsylvania, VA 1.58 24.98 0.28 2.07 1.98 0.49 1,154.20 

2019 TOTAL: 15.51 246.87 2.63 19.88 61.59 8.91 11,582.90 
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9.1.6 Air Quality Mitigation Measures 

Construction Emissions 

The construction emissions associated with the Project are temporary in nature and are expected to have 
minimal impact on the air quality in the surrounding area.  However, MVP will implement various 
mitigation measures to minimize construction emissions.  These include: 

 Unnecessary construction activities leading to increased emissions will be avoided, where 
possible. 

 MVP will follow manufacturer’s operating recommendations regarding good combustion 
practices to ensure that fuel efficiency is maximized and engines are operated such that emissions 
are minimized. 

 MVP will implement the Fugitive Dust Control Plan as described below. 

 MVP will avoid idling of the construction equipment to the extent possible. 

 MVP will mulch the piles generated during construction to ensure particulate matter emissions 
are minimized. 

The Fugitive Dust Control Plan includes the following specific measures to be taken during construction: 

 Fugitive dust emissions from vegetation removal, clearing and grading, cutting and filling, topsoil 
removal, trenching, backfilling and stockpile storage will be controlled to a great extent by 
following the construction sequencing and disturbing limited areas at a time. 

 Fugitive dust emissions generated by motorized equipment and miscellaneous vehicle traffic will 
be controlled by wet suppression as necessary. 

 Fugitive dust emissions from paved roads will be controlled with a combination of water trucks, 
power washers, sweeping and/or vacuuming. 

 Trackout of loose materials will be controlled using rock construction entrances on access roads 
that begin at a junction with paved roads. 

 When environmental conditions are dry, inspection of dust control measures will be conducted 
daily. 

Operational Emissions 

Emissions from operating the equipment at the new Bradshaw, Harris, and Stallworth Compressor 
Stations are a result of combustion of natural gas of the turbines at the stations.  The main emission 
sources at each compressor station are the natural gas turbines and the microturbines.  Emissions of all 
pollutants have been minimized through the selection of the most efficient turbines. Larger turbines, with 
greater hp output, are more efficient. More efficient models use less fuel and produce fewer emissions for 
the same hp output. The new compressor stations will utilize the largest most efficient turbines that meet 
the pipeline operational requirements. The microturbines that will be installed as part of the Project have 
very low emissions compared to viable alternatives such as reciprocating internal combustion engines.  
For example, assuming consistent year-round operations would result in NOX emissions of 0.35 tpy from 
each microturbine.   



 Resource Report 9 
 Air and Noise Quality 
 Docket No. CP16-__-000 
 
 

 9-29 October 2015 

For the natural gas turbine, MVP is planning to purchase and install Solar turbines at the three compressor 
stations which are equipped with SoLoNOx, Solar’s emission reduction technology.  SoLoNOx is a lean 
pre-mixed technology that controls the air to fuel ratio and the temperature of the flame to reduce NOX 
emissions without significantly increasing CO.  As noted in section 9.1.4.3, the manufacturer’s 
guaranteed NOX emissions of 15 ppm are below the 25 ppm limit of NSPS Subpart KKKK. Further, MVP 
will mitigate these emissions through the development and implementation of an Operation and 
Maintenance Plan that is in line with the manufacturer’s recommendations for good combustion 
practices.  Proper operation and preventative maintenance activities will ensure that emissions from the 
turbines will be minimized and continue to meet the emission standards.   

MVP has also performed a complete air dispersion modeling analysis as presented in Appendix 9-D 
through 9-F to ensure that the concentration levels from the emission sources at the compressor stations 
will not exceed the NAAQS levels. Per a data request from FERC, MVP has also reviewed recent natural 
gas-related permit applications submitted to the West Virginia Department of Environmental Protection, 
Division of Air Quality for the three counties where the stationary sources will be located.  Table 9.1-14 
presents the list of the projects and the expected level of criteria pollutants from each.  Based on this 
review, the projects proposed in these three counties are all minor in nature.  As no major project or major 
modification has been proposed in the vicinity of the Project, no negative cumulative impact is expected 
from these other emission sources.  

Climate Change and Greenhouse Gases 

Construction activities will result in temporary increases in GHG emissions due to the use of non-
stationary equipment powered by diesel fuel or gasoline engines and indirect emissions attributable to 
workers commuting to and from work sites during construction.  These sources are not considered 
stationary sources and their impacts will generally be temporary and localized.  MVP will, to the extent 
practical, employ good management practices to limit these emissions. 

With respect to operational emissions, EPA has not published formal white papers for different industries 
to discuss available GHG control technologies.  In permitting guidance, EPA agrees that energy 
efficiency improvements will satisfy the control requirements for GHGs in most cases.  As such, 
operational GHG emissions would be expected to be limited to the use of energy efficient design and the 
minimization of GHG releases through good work practices for the natural gas industry.  The use of the 
combustion turbines represents one element of the Project’s energy efficient design. 

Fugitive GHG (and to a lesser extent, VOC) leaks will be minimized by adhering to good operating and 
maintenance practices.  MVP believes the Project is designed to reduce GHG emissions where technically 
and economically feasible.  In addition, MVP has reviewed EPA’s voluntary Natural Gas Star program 
for potential emission reduction measures, and Table 9.1-15 summarizes the feasibility of various 
measures for the Project.  Total site-wide VOC and GHG emissions from fugitive and blowdown sources 
are estimated to be low.  Therefore, any additional emission reduction will not be cost effective due to the 
minimal emission reductions achieved.   

Through the use of good management practices and energy efficient design, MVP has employed measures 
to minimize GHG emissions and any resulting impact on climate change. 

 



 Resource Report 9 
 Air and Noise Quality 
 Docket No. CP16-__-000 

 
 

 9-30 October 2015 

Table 9.1-14 
 

 Reasonably Foreseeable Projects Planned in the Vicinity of the MVP Stations 

County Facility Owner/Operator Permit Type Application Summary Location (UTM) 

Approximate 
Distance to 
closest MVP 

Station  
(miles) 

Emission Increase 

Braxton Burnsville Equitrans, L.P. R13 Flare modification 
529.40 E, 

4,301.40 N 
12.90 No increase in emissions

Braxton Burnsville Equitrans, L.P. G60 
Emergency Generator 
Replacement 

529.40 E, 

4,301.40 N 
12.90 

No increase in emissions. 
Permit issued August 

2015 

Doddridge 
Janus Compressor 
Station 

EQT Gathering, LLC R13 New Compressor Station 
516.767 E, 

4,345.40 N 
9.98 

<100 tpy for all pollutants 
but NOx 

Doddridge 
Pandora Compressor 
Station 

EQT Gathering, LLC R13 New Compressor Station 
525.316 E, 

4357.156 N 
13.42 

< 100 tpy for all pollutants

Permit issued November 
2013 

Fayette Armstrong Creek EQT Gathering, LLC R13 After-the-fact application 
472.84 E, 

4,214.26 N 
33.38 

No increase in emissions. 
Permit issued May 2015 

Fayette Pocahontas Station EQT Gathering, LLC G30 After-the-fact application 
480.47 E, 

4,217.22 N 
30.18 

No increase in emissions. 
Permit issued June 2015

Wetzel Long 408/409 
American Energy – 
Marcellus, LLC 

G70 General permit – modified well pad 
527.792 E, 

4,381.585 N 
8.43 < 50 tpy for all pollutants

Wetzel Mary Miller 
American Energy – 
Marcellus, LLC 

G70 General permit – new well pad 
533.057 E, 

4,384.756 N 
7.08 < 30 tpy for all pollutants

Wetzel WJ Criswell 405 
American Energy – 
Marcellus, LLC 

G70 General permit – new well pad 
532.769 E, 

4,384.25 N 
6.84 < 20 tpy for all pollutants

Wetzel Smithfield Columbia Gas Transmission R13 Turbine Installation 
539.68 E, 

4,370.03 N 
3.70 < 50 tpy for all pollutants

Wetzel 
Hastings Compressor 
Station 

Dominion Transmission R13 Dehydration Unit Replacement 
528.64 E, 

4,377.66 N 
7.57 No increase in emissions

Wetzel Corona Station Equitrans, L.P. R13 New compressor station 
542.78 E, 

4,377.20 N 
1.83 < 50 tpy for all pollutants

Wetzel BIG-57 EQT Production Company G70 General permit – modified well pad 
540.606 E, 

4,378.265 N 
1.43 < 50 tpy for all pollutants

Wetzel BIG-367 EQT Production Company G70 General permit – new well pad 
536.095 E, 

4,378.630 N 
2.99 < 30 tpy for all pollutants
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Table 9.1-14 
 

 Reasonably Foreseeable Projects Planned in the Vicinity of the MVP Stations 

County Facility Owner/Operator Permit Type Application Summary Location (UTM) 

Approximate 
Distance to 
closest MVP 

Station  
(miles) 

Emission Increase 

Wetzel PNG-103 EQT Production Company G70 General permit – modified well pad 
532.1 E, 

4,380 N 
5.47 < 100 tpy for all pollutants

Wetzel Mobley Gas Plant 
MarkWest Liberty 
Midstream 

R13 Gas processing expansions 
538.098 E 

4,378.315 N 
1.90 < 20 tpy for all pollutants

Wetzel Howell Wellpad Stone Energy Corporation R13 Install emergency engine 
517.66 E, 

4,382.93 N 
14.58 < 30 tpy for all pollutants

Wetzel Lemons Stone Energy Corporation R13 After-the-fact application 
517.69 E, 

4,389.05 N 
16.13 No increase in emissions

Wetzel Maury Wellpad Stone Energy Corporation R13 After-the-fact application 
518.67 E, 

4,385.44 N 
14.58 No increase in emissions

Wetzel Mills Wetzel Pad 3 Stone Energy Corporation R13 Under Review 
528.04 E, 

4,375.38 N 
7.54 Under Review 

Wetzel Potts Wellpad Stone Energy Corporation R13 After-the-fact application 
515.88 E, 

4,391.86 N 
18.00 No increase in emissions

Wetzel Weekley Stone Energy Corporation R13 After-the-fact application 
519.04 E, 

4,382.45 N 
13.72 No increase in emissions

Wetzel Wilson Stone Energy Corporation R13 After-the-fact application 
516.46 E, 

4,392.19 N 
17.86 No increase in emissions

Wetzel Winters Station Stone Energy Corporation R13 Administrative updates 
516.14 E, 

4,389.06 N 
17.04 No increase in emissions

Wetzel ZMBG Wellpad Stone Energy Corporation R13 New wellpad 
515.39 E, 

4,387.95 N 
16.99 < 50 tpy for all pollutants

Wetzel 
Ridgetop Land 
Wellpad 

SWN Production Company G70 General permit – new well pad 
528.013 E, 

4,390.14 N 
11.55 < 100 tpy for all pollutants

Wetzel WVDNR Pad 6 Triad Hunter LLC G70 General permit – new well pad 
529.45 E, 

4,372.90 N 
6.89 < 100 tpy for all pollutants

Wetzel Anderson Dehy Station 
Williams Ohio Valley 
Midstream LLC 

R13 New dehydration facility 
533.49 E, 

4,367.61 N 
6.63 < 100 tpy for all pollutants

Wetzel Yoho Station 
Williams Ohio Valley 
Midstream LLC 

R13 
Modification to existing dehydration 
unit 

514.86 E, 

4,383.33 N 
16.42 < 40 tpy for all pollutants
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Table 9.1-15 
 

 Summary of Natural Gas Star Program 

Energy Star Project4 Feasibility Assessment 

Replace Gas Starters with Air or Nitrogen Feasible – Gas starters may be replaced with air. 

Reduce Natural Gas Venting with Fewer 
Compressor Engine Startups and Improved 
Engine Ignition 

Feasible – Turbines are intended to operate at all times other than 
preventative maintenance shutdowns.  MVP’s preventative 
maintenance program will reduce starts related to unanticipated 
shutdown/repairs.   

Reducing Methane Emissions from 
Compressor Rod Packing Systems 

Not feasible – This reduction strategy is applicable to older 
compressors with potentially worn packing.  Compressors are 
equipped with newly installed packing by design.  MVP will follow the 
manufacturer's recommended procedures for proper maintenance and 
inspection of compressor rod packing systems. 

Test and Repair Pressure Safety Valves Feasible - Completed by MVP on periodic basis. 

Eliminate Unnecessary Equipment and/or 
Systems 

MVP will only be installing what is required for this application. 

Install Automated Air/Fuel Ratio Controls 
Feasible – Turbines will be equipped with state-of-the art AFR (air-to-
fuel-ratio) controllers/SoLoNOX technology.  

Install Electric Motor Starters 
The turbines are intended to operate at all times therefore the number 
of starts is minimized and the potential methane reductions would be 
minimal.  Nonetheless, current design includes electric motor starts. 

 Reducing Emissions When Taking 
Compressors Off-Line 

Feasible - Blowdown gas may be injected into the fuel gas recovery 
system.  However, the proposed facility is a gathering facility that is 
expected to operate at or near 100% capacity year round.  Shutdown 
events are expected to be very infrequent, and the current design of 
the station does not allow for recycling of turbine blowdowns. 

Replace Compressor Cylinder Unloaders Not Applicable.   

Install Electric Compressors 

Not Feasible - Electric compressors are cost prohibitive even if electric 
supply is available. As stated in the NG Star fact sheet "The capital 
costs and the electricity costs, however, are higher for an electric motor 
compared to those for a gas driven engine. The savings from 
maintenance costs relative to the cost of energy will not be justified 
unless the engine is at the end of its economic life." 

Wet Seal Degassing Recovery System for 
Centrifugal Compressors 

Turbine centrifugal compressors will be dry seal. 

 

Loss of Carbon Sequestration Capacity from Forest Clearing 

Several public and agency comments on draft Resource Report 9 requested that the impact of clearing 
forest for the project be assessed with regard to GHG and climate change. It is estimated that 
approximately 4,772 acres of forest will be cleared along the pipeline right-of-way. The permanent right-
of-way area will be kept clear of trees for the lifetime of the Pipeline, and will be planted with grass that 
will be periodically maintained. Mature forests store organic carbon, which was originally absorbed from 
the atmosphere as CO2, in several forms: aboveground and belowground biomass (live trees and their root 
systems); dead wood; leaf litter on the forest floor; and organic carbon contained in the soil. In addition, 
forests add to their accumulated stored carbon each year as they continue to absorb CO2 from the 
atmosphere. 

                                                      
4 http://epa.gov/gasstar/tools/recommended.html#compressors 
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An EPA report, “Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2010” (EPA, 2012), 
estimates that as of 2011, U.S. forests on average store about 150 metric tons of carbon per hectare 
(equivalent to about 223 metric tons of CO2 per acre). This EPA report also estimates that U.S. forests 
have an average annual increase in total stored carbon of about 0.43 metric tons of carbon per hectare 
(equivalent to about 0.63 metric tons of CO2 per acre). In order to estimate the release of sequestered 
carbon from the 4,772 acres of forest to be cleared for the Project, as well as the loss of future 
sequestration capacity from the cleared areas, the following conservative assumptions were made: 

 Forest clearance would remove all biomass, dead wood, and leaf litter, but would leave the soil 
organic carbon. The 2012 EPA report estimates the average non-soil carbon content of U.S. 
forests to be about 88.5 metric tons of carbon per hectare (131.3 metric tons of CO2 per acre). 

 Forest clearance would also result in losing the future carbon sequestration capacity of the trees 
removed. 

 The replacement grasses grown on the right-of-way would not store or accumulate any 
atmospheric CO2. In reality, grasses grown on the right-of-way will sequester a moderate amount 
of carbon each year, as dead leaf litter accumulates. 

 Finally, it is conservatively assumed that all of the forest material cleared would release its carbon 
immediately back into the atmosphere, such as would occur if the wood were burned. In reality, a 
large portion of the timber removed is expected to be incorporated into durable goods such as 
lumber used for construction of buildings, where it will remain in a sequestered form for many 
decades on average. 

Given these assumptions, the clearance of 4,772 acres of forest for the Project right-of-way is estimated to 
result in a one-time release of 626,468 metric tons of CO2, plus an additional loss of 3,009 metric tons per 
year of CO2 sequestration capacity.  

9.1.7 Energy Efficiency and Waste Heat Recovery 

In light of the FERC interest in integrating alternative environmentally-friendly measures, MVP reviewed 
the commercial and technical viability of installing and operating waste heat recovery facilities on its 
system.  Waste heat to power is the process of capturing heat discarded by an existing industrial process 
and using that heat to generate power.  MVP has determined that it is not technical or economically 
feasible at this time to install heat recovery systems to the proposed compressor exhaust stacks and 
convert the waste heat into electric power without additional environmental impacts.  MVP researched the 
total costs associated with designing, permitting, constructing, and operating and maintaining a waste heat 
recovery system at each of the proposed compressor stations and compared these costs to the value of the 
estimated electric power that could be generated and sold back to the local utility.  Power is generated 
through the conversion of water to steam in order to spin a turbine for electric generation.  The remote 
nature of the compressor stations prohibits necessary access to water necessary for the steam generation.  
Lack of nearby power distribution systems, large or small, prohibits the benefit of generating excess 
capacity to supplement the electric grid generated power. The comparison resulted in waste heat recovery 
generating costs substantially greater than the power sales cost estimate.  Accordingly, it is not 
economically feasible to install waste heat recovery systems at any of the proposed compressor 
stations.  However, even though MVP is not proposing the installation of any waste heat facilities at this 
time, MVP will not preclude the installation of waste heat recovery facilities on its systems as conditions 
may change over time. 
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9.1.8 Impacts on National Forest System Lands 

MVP will cross approximately 3.4 miles of the Jefferson National Forest (JNF) where it crosses Peters 
Mountain between MPs 195.3 and 196.9 (1.6 miles), Sinking Creek Mountain between MPs 217.2 and 
218.0 (0.8 mile), and Brush Mountain between MPs 218.4 and 219.4 (1.0 mile). No compressor stations 
are proposed within the JNF, and air quality impacts will be temporary and limited to pipeline 
construction.  Air quality impacts from pipeline construction within JNF will be identical to that 
described above, except as may be specified for National Forest System lands under the terms and 
conditions included with a Right-of-Way Grant.   

The JNF is managed under the 2004 Revised Land and Resource Management Plan (Forest Plan), which 
includes specific goals, objectives, and standards related to resources. The Forest Plan includes one 
standard specific to air quality (FW-11).  MVP has prepared a Forest Plan Consistency analysis for the 
portion of the proposed MVP Project that crosses the JNF.  Results of that consistency analysis is 
included in Appendix 8-F of Resource Report 8. 

9.2 Noise 

This section provides an overview of the proposed noise generating equipment for the Project, the noise 
study approach for each compressor station, a discussion of typical noise mitigation methods for this type 
of equipment, and noise associated with construction. Environmental noise will be generated during 
construction and operation of the compressor stations associated with the Project.  There will also be 
construction noise associated with the meter stations and the pipeline, although noise during construction 
is not typically an issue for these sources.  

9.2.1 Background Information on Sound and Noise 

A sound source is defined by a sound power level (LW), which is the rate at which acoustical energy is 
radiated outward and is expressed in units of watts (W).  A sound pressure level (LP) is a measure of this 
fluctuation at a given receiver location and can be obtained through the use of a microphone or calculated 
from information about the source sound power level and the surrounding environment.  Sound power 
cannot be measured directly, but rather calculated from measurements of sound intensity or sound 
pressure at a given distance from the source.  The perception of sound as “noise” is influenced by several 
technical factors such as intensity, sound quality, tonality, duration, and existing background levels.  
Sound levels are presented on a logarithmic scale to account for the large range of acoustic pressures that 
the human ear is exposed to and are expressed in units of decibels (dB).  Broadband sound includes sound 
energy summed across the frequency spectrum.  In addition to broadband sound pressure levels, analysis 
of the various frequency components of the sound spectrum is used to determine tonal characteristics.  
The unit of frequency is Hertz (Hz), measuring the cycles per second of the sound pressure waves, and 
typically the frequency analysis examines 11 octave (or 33 1/3 octave) bands ranging from 16 Hz (low) to 
16,000 Hz (high).  One-third (1/3) octave bands take these 11 octave bands and split them into three, 
giving a higher resolution and a more detailed description of the frequency content of the sound.  Because 
the human ear does not perceive every frequency with equal loudness, spectrally varying sounds are often 
adjusted with a weighting filter. 

The A-weighted filter is applied to compensate for the frequency response of the human auditory system 
and sound exposure in acoustic assessments and is designated in A-weighted decibels (dBA).  
Environmental noise is commonly described in terms of equivalent sound level (Leq).  The Leq value, 
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conventionally expressed in dBA, is the energy-averaged, A-weighted sound level for the complete time 
period represented as a steady, continuous sound level.  Another common noise descriptor used when 
assessing environmental noise is the day-night sound level (Ldn), which is calculated by averaging the 
24-hour hourly Leq levels at a given location and adding 10 dB to noise emitted during the nighttime 
period (10:00 p.m. to 7:00 a.m.) to account for the increased sensitivity of people to noises that occur at 
night.  The Lmax is the maximum instantaneous sound level as measured during a specified time period.  It 
can also be used to quantify the time-varying maximum instantaneous sound pressure level (as generated 
by equipment or an activity) or a manufacturer maximum source emission level.  Estimates of common 
noise sources and outdoor acoustic environments, and the comparison of relative loudness are presented 
in Figure 9.2-1. 

 
 

Figure 9.2-1. Sound Pressure Levels (Lp) 
 

9.2.2 Applicable Noise Regulations 

The Project is located in West Virginia and Virginia and crosses portions of 17 counties.  MVP reviewed 
noise regulations at the federal, state, county, and local levels to identify possible regulations that are 
applicable to the Project.  There are no state noise standards applicable to the Project; however, there are 



 Resource Report 9 
 Air and Noise Quality 
 Docket No. CP16-__-000 
 
 

 9-36 October 2015 

some federal requirements and county noise regulations that are applicable to the Project, as described in 
sections 9.2.2.1 and 9.2.2.2, respectively.   

9.2.2.1 FERC Requirements 

The FERC’s noise regulations, set forth in 18 CFR §380.12(k)(2), require an applicant to identify existing 
noise sensitive areas (NSAs) (e.g., residences, schools, churches) and quantitatively describe existing 
sound levels at NSAs and at other areas covered by relevant state and local noise ordinances.  The 
following stipulations are given: 

 If new compressor station sites are proposed, measure or estimate the existing ambient sound 
environment based on current land uses and activities; 

 For existing compressor stations (operated at full load), include the results of a sound level survey 
at the site property line and nearby NSAs; 

 Include a plot plan that identifies the locations and duration of noise measurements; and 

 All surveys must identify the time of day, weather conditions, wind speed and direction, engine 
load and other noise sources present during each measurement. 

In addition, the FERC’s requirement for noise quality, in the absence of any applicable state or local noise 
regulation, is that the noise attributable to any new compressor station and associated pipeline facilities 
must not exceed an Ldn of 55 dBA at any pre-existing NSA such as schools, hospitals, or residences.  This 
criterion limits the sound level contribution from the Project at any pre-existing NSA to 55 dBA (Ldn).  
An Ldn of 55 dBA is equivalent to a continuous noise level of 48.6 dBA Leq for facilities that operate at a 
constant level of noise.   

9.2.2.2 County Limits 

Four of the counties that are crossed by the Project prescribe noise level limits that may be applicable to 
the Project. Table 9.2-1 provides a summary of these limits. These county limits apply at the receiving 
property line, rather than at the NSA structure, so they cannot be directly compared to FERC’s sound 
level requirements.  The Stallworth Compressor Station is located in Fayette County, West Virginia, and 
the sound levels from that station have been evaluated against both the FERC and the county sound level 
requirements. 

Table 9.2-1 
 

 Noise Level Limits for Counties with Noise Regulations Crossed by the Project 

County Daytime Nighttime 

Fayette County, West Virginia 65 dBA Leq (7AM – 6PM) 55 dBA Leq (6PM – 7AM) 

Franklin County, Virginia 67 dBA Leq (7AM – 10PM) 62 dBA Leq (10PM – 7AM) 

Montgomery County, Virginia 57 dBA Leq (7AM – 10PM) 52 dBA Leq (10PM – 7AM) 

Pittsylvania County, Virginia 57 dBA Leq (7AM – 10PM) 52 dBA Leq (10PM – 7AM) 
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9.2.3 Existing Sound Environment 

9.2.3.1 Compressor Stations 

The existing sound environment surrounding each proposed compressor station has been quantified 
during a baseline environmental sound level survey in the vicinity of each proposed station.  Sound levels 
were measured at accessible locations near the NSAs at each proposed station site.  Observations of the 
primary existing environmental sound sources were documented.   

Type 1 sound level instrumentation was used, with field calibration before and after each measurement.  
Windscreens were installed on all microphones. All instrumentation has current laboratory certification. 
Weather conditions during each survey were recorded, and the measurements were taken during weather 
periods appropriate for environmental sound level surveys. 

Bradshaw Compressor Station 

A baseline sound level survey was conducted in the vicinity of the proposed Bradshaw Compressor 
Station in Wetzel County, West Virginia.  The area surrounding the proposed site is primarily comprised 
of hilly wooded areas with a mix of undeveloped land and residential land uses.  Audible sound sources in 
the area included local traffic, birds, and a nearby stream.   

Five NSAs (all residences) were identified near the site.  The existing environmental sound levels were 
monitored at three locations representative of the acoustical environment at the NSAs for about 23 hours, 
including daytime and nighttime periods.  NSAs 1, 2, and 3 are located just off the same local road, and 
are approximately the same distance from the dominant environmental noise sources in the area.  

The baseline measurements show that the existing average ambient sound levels in the area ranged from 
42.6 to 45.8 dBA Ldn.  This is relatively quiet and typical for a rural environment removed from main 
traffic arteries. 

The NSAs and their approximate distances from the proposed compressor building are shown in 
Appendix 9-G.  The sound level measurement locations are also shown on figures in Appendix 9-G. 

Equipment used during the sound level survey consisted of the following: 

 Larson Davis Model 824 Sound Level Monitor, Serial Numbers A0335, A0424, and A0975 
 Larson Davis Model CAL200 Calibrator, Serial Number 7078 

Table 9.2-2 shows the weather conditions at the start of the environmental sound level survey.   

Table 9.2-2 
 

 Weather Conditions during the Bradshaw Compressor Station Sound Level Survey 

Dates May 20 – 21, 2015 

Temperature Range 49°F – 58ºF 

Relative Humidity Range 55% – 59% 

Wind Speed 0 – 5 mph 

Wind From WSW 

Precipitation Intermittent rain at night 
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Table 9.2-3 shows the measured daytime and nighttime sound levels (Leq, dBA) as well as the equivalent 
day-night sound levels (Ldn, dBA). The measured sound level results at all measurement locations were 
quite similar, indicating that the sound environment around the proposed station site is uniform. 

Table 9.2-3 
 

 Existing Sound Level Measurement Results – Bradshaw Compressor Station 

Monitoring 
Location 

Measurement 
Duration1 

Measured Day 
Average 

Measured Night 
Average 

Measured Day-
Night Average   

HH:MM Leq dBA Leq dBA Ldn dBA 

NSA 1 

23:00 43.6 30.2 42.6 NSA 2 

NSA 3 

NSA 4 22:15 44.0 34.2 44.1 

NSA 5 22:45 46.4 34.6 45.8 

 

Harris Compressor Station 

A baseline sound level survey was conducted in the vicinity of the proposed Harris Compressor Station in 
Braxton County, West Virginia.  The area surrounding the proposed site is rural and sparsely populated, 
consisting primarily of undeveloped deciduous forests with some residential land uses.  Audible sound 
sources in the area included local traffic, birds, and distant aircraft.   

Four NSAs (all residences) were identified near the site.  The existing environmental sound levels were 
monitored at three locations representative of the acoustical environment at the NSAs for about 30 hours, 
including daytime and nighttime periods.  NSAs 2 and 3 are located close together, and are a similar 
distance from local access roads, so the sound levels at these two NSAs were characterized using a single 
measurement point. 

The baseline measurements show that the existing average ambient sound levels in the area ranged from 
47.9 to 55.3 dBA Ldn.  This is quiet, and typical for a rural environment close to rural roads with small 
traffic volumes. 

The NSAs and their approximate distances from the proposed compressor building are shown in 
Appendix 9-H.  The sound level measurement locations are also shown on figures in Appendix 9-H. 

Equipment used during the sound level survey consisted of the following: 

 Larson Davis Model 824 Sound Level Monitor, Serial Numbers A0424, and A0975 
 Larson Davis Model CAL200 Calibrator, Serial Number 7078 

Table 9.2-4 shows the weather conditions at the start of the environmental sound level survey.   
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Table 9.2-4 
 

 Weather Conditions during the Harris Compressor Station Sound Level 
Survey 

Dates May 18 – 23, 2015 

Temperature Range 54°F – 78ºF 

Relative Humidity Range 46% – 60% 

Wind Speed 5 mph 

Wind From West and South 

Precipitation Intermittent rain at night 

 

Table 9.2-5 shows the measured daytime and nighttime sound levels (Leq, dBA) as well as the equivalent 
day-night sound levels (Ldn, dBA). The measured sound level results at all measurement locations were 
quite similar, indicating that the sound environment around the proposed station site is uniform. 

Table 9.2-5 
 

 Existing Sound Level Measurement Results – Harris Compressor Station 

Monitoring 
Location 

Measurement 
Duration1 

Measured Day 
Average 

Measured Night 
Average 

Measured Day-
Night Average 

HH:MM Leq dBA Leq dBA Ldn dBA 

NSA 1 30:30 47.9 38.0 47.9 

NSA 2 
27:45 48.7 38.2 48.5 

NSA  3 

NSA 4 30:00 53.1 47.4 55.3 

 

Stallworth Compressor Station 

A baseline sound level survey was conducted in the vicinity of the proposed Stallworth Compressor 
Station in Fayette County, West Virginia.  The area surrounding the proposed site is rural and sparsely 
populated, consisting primarily of undeveloped deciduous forests with some residential land uses.  
Audible sound sources in the area included local traffic, distant construction, birds, and distant aircraft.   

Six NSAs (all residences) were identified near the site.  The existing environmental sound levels were 
monitored at five locations representative of the acoustical environment at the NSAs for more than 63 
hours, including daytime and nighttime periods, at NSAs 1, 3, and 5.  Sound levels at NSAs 2 and 4 were 
characterized using 15 minute or longer handheld sound level measurements.  NSAs 5 and 6 are located a 
similar distance from local access roads, so the sound levels at these two NSAs were characterized using a 
single measurement point. 

The baseline measurements show that existing average ambient sound levels in the area ranged from 35.8 
to 54.9 dBA Ldn. This is very quiet, and typical for a rural environment removed from main traffic 
arteries. 

The NSAs and their approximate distances from the proposed compressor building are shown in in 
Appendix 9-I.  The sound level measurement locations are also shown on the figures in Appendix 9-I. 
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Equipment used during the sound level survey consisted of the following: 

 Larson Davis Model 824 Sound Level Monitor, Serial Numbers A0335, A0424, and A0975 
 Larson Davis Model CAL200 Calibrator, Serial Number 7078 

Table 9.2-6 shows the weather conditions at the start of the environmental sound level survey.   

Table 9.2-6 
 

 Weather Conditions during the Stallworth Compressor Station Sound Level Survey 

Dates April 28 – May 4, 2015 

Temperature Range 47 – 61 °F 

Relative Humidity Range 45 – 64% 

Wind Speed 0 – 5 mph, gusting to 10 mph 

Wind From NE, NW 

Precipitation None 

 

Table 9.2-7 shows the measured daytime and nighttime sound levels (Leq, dBA) as well as the equivalent 
day-night sound levels (Ldn, dBA). The measured sound level results at all measurement locations were 
quite similar, indicating that the sound environment around the proposed station site is uniform. 

Table 9.2-7 
 

 Existing Sound Level Measurement Results – Stallworth Compressor Station 

Monitoring 
Location 

Measurement 
Duration1 

Measured Day 
Average 

Measured Night 
Average 

Measured Day-
Night Average   

HH:MM Leq dBA Leq dBA Ldn dBA 

NSA 1  71:00 54.2 45.9 54.9 

NSA 2 00:15 37.8 31.6 39.6 

NSA 3 63:00 42.2 37.3 44.9 

NSA 4 00:17 34.7 27.8 35.8 

NSA 5 
65:00 51.9 46.3 54.1 

NSA 6 

 

9.2.3.2 HDD Sites 

MVP is not proposing to install any segments of pipeline using HDD.  Therefore, there was no 
quantification of existing sound environment related to HDD sites, and there will be no construction noise 
associated with HDD.  

9.2.4 Project Construction Noise 

9.2.4.1 Pipeline Construction Noise and Mitigation 

Potential impacts from pipeline construction could include short-term increases in sound during 
construction. Construction of the pipeline will generate noise from heavy machinery and equipment as 
construction moves in phases along the right-of-way (see Resource Report 1 for description of pipeline 
construction).  Sound from pipeline construction will generally be temporary, sporadic, and short-term in 
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any one location along the pipeline route. Because of the temporary and generally daytime-only nature of 
pipeline construction activities, no special noise mitigation or noise monitoring program will be 
implemented during the construction phase. 

9.2.4.2 Compressor Station Construction Noise and Mitigation 

Potential impacts from the Project could include short-term increases in sound levels during construction 
of the compressor stations.  Only standard construction equipment will be used in the construction of the 
Project compressor stations, with no dynamic compaction or pile driving expected. Most construction will 
take place during daytime working hours of 7:00 a.m. until 7:00 p.m. Emergencies or other non-typical 
circumstances may necessitate limited nighttime work. The highest sound levels during construction are 
expected during the early earthmoving phase. Equipment that may be operating during this phase would 
include bulldozers, front end loaders, dump trucks, generators, etc. Based on the equipment usage 
predictions, a sound level calculation was performed using the Federal Highway Administration’s 
Roadway Construction Noise Model (RCNM) version 1.0. Two bulldozers, two dump trucks, one 
generator, one front end loader, two excavators, one light plant, and a drill rig were included in the 
calculation. Based on this collection of equipment, the predicted maximum short-term sound level during 
construction was calculated for each of the three compressor stations.  Table 9.2-8 shows a summary of 
the predicted short-term sound levels at the worst-case NSAs for each of the three compressor stations.  
The worst-case NSAs are not necessarily the closest NSAs due to terrain shielding between the stations 
and NSAs. 

Based on the predicted construction sound levels in Table 9.2-8 and the temporary and generally daytime-
only nature of the construction activities, no special noise mitigation or noise monitoring program will be 
implemented during the construction phase. 

Table 9.2-8 
 

 Predicted Temporary Sound Levels Due to Construction 

Compressor Station Worst Case NSA Predicted Sound Level (dBA Leq) 

Bradshaw NSA 5 50.1 

Harris NSA 3 53.7 

Stallworth NSA 5 42.0 

 

9.2.5 Project Operation Noise 

9.2.5.1 Compressor Station Operational Noise and Mitigation 

MVP has developed noise models for the Bradshaw, Harris, and Stallworth Compressor Stations using 
the most current station designs and manufactures’ specifications. 

The following equipment items were considered significant sound sources in the model: 

 Noise from the turbine exhaust, including the exhaust outlet and noise radiated from the exhaust 
ductwork, expansion joints, and silencer shell; 

 Noise from the turbine intake air system, including the inlet opening and noise radiated from the 
silencer/ductwork shell and any duct joints; 

 Turbine/Compressor casing noise that penetrates the building and building ventilation openings; 
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 Noise from the lube oil/auxiliary cooler and gas aftercooler; and  

 Noise radiated by aboveground station piping. 

Noise Model Methodology 

The noise model for each compressor station was developed using CadnaA, version 4.5.151, a 
commercial noise modeling package developed by DataKustik GmbH. The software takes into account 
spreading losses, ground and atmospheric effects, shielding from barriers and buildings, reflections from 
surfaces and other sound propagation properties. The software is based on published engineering 
standards. The ISO 9613 standard was used for air absorption and other noise propagation calculations. 

To be conservative, no foliage was included in the noise model.  The model presents a worst-case 
prediction without any influence of trees or vegetation. 

Noise Model Inputs 

Sound power and sound pressure level data for the equipment in the noise model were taken from 
manufacturer data (if available) or from measurements of similar equipment at other compressor stations.  
An exhaust system consistent with the planned turbine installations and current vendor proposals for 
MVP was modeled assuming an exhaust height of 50 feet above grade. The Bradshaw Compressor 
Station was modeled with four 22,400 horsepower Titan 130E turbines.  The Harris and Stallworth 
Compressor Stations were each modeled with two 20,500 horsepower Titan 130 turbines.  

Table 9.2-9 shows the sound pressure levels and sound power levels used to model the Project 
compressor station equipment along with the source of the information.  

Table 9.2-9 
 

 Sound Pressure Levels (Lp) and Sound Power Levels (Lw) for Station Equipment 

Source 
Linear Lp or Lw at Octave Center Frequency Total

31.5 63 125 250 500 1k 2k 4k 8k dBA 

Solar Titan 130E Exhaust and Ductwork, Sound 
Pressure Level with Silencer at 50 ft., Lp

 a/ 
(Bradshaw Compressor Station) 

90 87 70 63 62 54 53 44 46 65 

Solar Titan 130 Exhaust and Ductwork, Sound 
Pressure Level with Silencer at 50 ft., Lp a/ (Harris 
and Stallworth Compressor Stations) 

84 86 72 63 63 54 46 32 21 65 

Solar Titan 130 Intake and Ductwork, Sound 
Pressure Level at 50 ft., Lp a/ 

82 86 76 68 42 9 8 35 26 65 

Solar 90 dBA Lube Oil Cooler, Sound Pressure 
Level at 50 ft., Lp a/ 

64 71 68 61 56 53 49 45 39 60 

Total Sound Power Level of Gas Aftercooler, Lw b/ 103 103 102 99 94 92 86 80 74 97 

Sound Level in Compressor Building at Inner Wall 
Surface, Lp c/(Bradshaw Compressor Station) 

84 84 95 99 97 96 98 106 97 109 

Sound Level in Compressor Building at Inner Wall 
Surface, Lp c/ (Harris and Stallworth Compressor 
Stations) 

84 84 95 98 97 96 98 106 97 108 

Suction Piping, Total Lw
 c/ (Bradshaw 

Compressor Station) 
94 96 95 90 91 96 111 100 90 113 

Suction Piping, Total Lw
 c/ (Harris and Stallworth 

Compressor Stations) 
94 96 95 90 91 96 111 100 90 112 
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Table 9.2-9 
 

 Sound Pressure Levels (Lp) and Sound Power Levels (Lw) for Station Equipment 

Source 
Linear Lp or Lw at Octave Center Frequency Total

31.5 63 125 250 500 1k 2k 4k 8k dBA 

Discharge Piping, Total Lw c/ (Bradshaw 
Compressor Station) 

96 92 92 98 103 96 108 100 89 110 

Discharge Piping, Total Lw c/ (Harris and 
Stallworth Compressor Stations) 

95 91 91 97 102 95 107 99 88 110 

42” Building Wall Panel Fan, Lw 97 97 101 97 96 96 93 88 81 100 

Throat Ridge Ventilator, Total Lw 111 106 103 98 97 94 93 96 92 102 
a/ From Solar. 
b/ From Moore Fan Datasheet for MVP, adjusted to a total sound power level of 97 dBA. 
c/ Based on measurements of similar installed equipment, adjusted for horsepower increase. 

 
Each compressor building will include wall intakes and a throat ridge ventilator along the roof. The sound 
levels due to intake ductwork, exhaust system ductwork, and suction and discharge piping were based on 
sound level measurements of a Mars 100 turbine-driven compressor at an existing compressor station. 
These levels were scaled up based upon the horsepower of the Titan 130E turbine for Bradshaw 
Compressor Station and the Titan 130 turbines for Harris Compressor Station and Stallworth Compressor 
Station. 

The gas cooler sound power levels were taken from a manufacturer datasheet and adjusted to a total 
sound power level of 97 dBA as per the project specification for the gas coolers. The lube oil cooler 
sound power levels were supplied by Solar and correspond to their 90 dBA lube-oil cooler.  

Noise Control Treatments 

The noise models include certain noise control treatments as part of each compressor station design.  
However, there are many different combinations of noise control mitigation measures that would provide 
similar noise control. As the station designs are finalized, noise mitigation treatments will also be 
finalized and will be modified as needed to ensure each station operates in compliance with FERC and 
local sound level requirements. Noise control treatments included in the noise model are shown in 
Table 9.2-10 and summarized below. 

Table 9.2-10 
 

 Modeled Noise Control Treatments, Insertion Loss (IL) or Transmission Loss (TL) 

Source Treatment Description 
Modeled Treatment Performance 

31.5 63 125 250 500 1k 2k 4k 8k 

Compressor/Valve 
Building 

STC-39 Wall and Roof System, TL 10 16 17 24 44 49 55 55 58 

Equipment Door STC-21 Insulated Roll-up Door, TL 2 7 12 17 18 19 22 30 35 

Building Ventilation Three foot silencers and lined hoods, IL 1 5 10 18 22 26 30 35 25 

Comp. Suction and 
Discharge Piping 

Lagging (ISO Type B2), IL 0 0 0 0 6 15 24 33 42 
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Compressor Building Walls and Roof 

The compressor building will include a minimum STC-39 wall and roof system.  The compressor 
buildings will have no windows, skylights, or translucent panels.  The building will be well sealed with 
no cracks or gaps, and that all piping penetrations through the building walls will be acoustically 
insulated, flashed, and caulked. The interior surfaces of the compressor building walls have been modeled 
as acoustically absorptive, with an average Noise Reduction Coefficient of 0.8 or better.  

Compressor Building Doors and Ventilation 

The compressor building will have standard insulated overhead doors and industrial metal doors with 
good perimeter seals, all meeting defined acoustic transmission loss specifications. All building 
ventilation openings should include standard acoustical louvers or silencers to meet the project 
requirements.  

Turbine Exhaust Silencers and Breakout 

Solar has warranted that the sound pressure level of the entire exhaust system at a distance of 50 feet from 
the exhaust will not exceed 65 dBA. The breakout noise generated by the exhaust system ductwork was 
included at this level and is warranted by Solar for both the Titan 130 and the Titan 130E systems. 

Turbine Intake Silencers and Breakout 

The sound pressure level of the intake system was warranted by Solar to not exceed 65 dBA at 50 feet 
from the air inlet. This level includes the performance of the entire system, including any filter insertion 
losses and breakout noise.  

Station Piping 

Noise from centrifugal compressors can cause significant noise radiation from connected piping. To the 
extent practical, suction and discharge piping will be run underground.  Above ground main gas piping 
will be acoustically lagged as necessary.  

Noise Modeling Results 

The predicted sound levels from the acoustic modeling for the Bradshaw, Harris and Stallworth 
Compressor Stations are shown in figures attached included in Appendices 9-G, 9-H, and 9-I. Predicted 
noise impacts on the nearest NSAs to each station are presented in Tables 9.2-11 through 9.2-13.  Site 
locations, layouts, and modeled equipment were determined from best available information and 
incorporated site specific sound mitigation measures for these compressor stations such as acoustical 
building enclosures, turbine intake and exhaust silencers.  

Table 9.2-11 
 

 Predicted Sound Levels –Bradshaw Compressor Station 

NSA 
Distance from  
Compressor 

Station to NSA 

D
ir

ec
ti

o
n

 

Measured Existing 
Ambient 

Estimated Contribution 
of Station Equipment 

Combined, All 
Sources 
Including 
Ambient 

Increase Above 
Existing 

Condition 

 (feet)  Ldn dBA Leq dBA Ldn dBA Ldn dBA dB 

1 1,335 NW 42.6 33.8 40.2 44.6 2.0 

2 2,135 WNW 42.6 22.8 29.2 42.8 0.2 

3 3,105 WSW 42.6 17.9 24.3 42.7 0.1 

4 3,030 SE 44.1 37.1 43.5 46.8 2.7 

5 2,380 NE 45.8 37.7 44.1 48.0 2.3 
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Table 9.2-12 

 
 Predicted Sound Levels– Harris Compressor Station 

NSA 
Distance from  
Compressor 

Station to NSA 

D
ir

ec
ti

o
n

 

Measured 
Existing Ambient

Estimated Contribution of 
Station Equipment 

Combined, 
All Sources 
Including 
Ambient 

Increase Above 
Existing 

Condition 

 (feet)  Ldn dBA Leq dBA Ldn dBA Ldn dBA dB 

1 1,445 N 47.9 33.5 39.9 48.5 0.6 

2 1,825 SW 48.5 40.5 46.9 50.8 2.3 

3 1,965 SSE 48.5 42.1 48.5 51.5 3.0 

4 3,340 WSW 55.3 36.6 43.0 55.5 0.2 

 
 

Table 9.2-13 
 

 Predicted Sound Levels –Stallworth Compressor Station 

NSA 
Distance from  
Compressor 

Station to NSA 

D
ir

ec
ti

o
n

 

Measured 
Existing Ambient

Estimated Contribution of 
Station Equipment 

Combined, 
All Sources 
Including 
Ambient 

Increase Above 
Existing 

Condition 

 (feet)  Ldn dBA Leq dBA Ldn dBA Ldn dBA dB 

1 2,835 WNW 54.9 30.4 36.8 55.0 0.1 

2 1,985 West 39.6 34.0 40.4 43.0 3.4 

3 2,085 SW 44.9 34.0 40.4 46.2 1.3 

4 1,465 SSW 35.8 27.2 33.6 37.8 2.0 

5 1,340 SE 54.1 33.0 39.4 54.2 0.1 

6 2,755 ESE 54.1 29.7 36.1 54.2 0.1 

 

Results from the modeling show that the predicted sound level contribution of the station equipment at all 
of the NSAs is within the FERC noise limit of 55 dBA Ldn.  The FERC sound level limits apply only to 
the sound level contribution of the compressor station equipment, and do not include the influence of the 
existing ambient sound levels.  For instance, at NSA 4 at the Harris Compressor Station, the combined 
station equipment and ambient sound levels are greater than 55 dBA Ldn due to the 55.3 dBA Ldn existing 
ambient.  However, the 43.0 dBA Ldn sound level contribution of the Harris Compressor Station 
equipment at this NSA is well below the FERC sound level limit of 55 dBA Ldn. 

The Stallworth Compressor Station is also subject to the Fayette County, West Virginia noise ordinance, 
which limits noise at the receiving residential property lines to 65 dBA between 7 a.m. and 6 p.m. and 
55 dBA between 6 p.m. and 7 a.m. The maximum predicted sound level due to the station at the station 
property line is 50.2 dBA Leq. This is well below Fayette County’s nighttime limit of 55 dBA. Therefore, 
the station is expected to operate in compliance with the county ordinance. 

There are no other known state, county, or local regulations that would apply to the proposed compressor 
stations. 
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As per FERC requirements, MVP will undertake post-construction sound level testing at all three 
compressor stations within 60 days of the stations being placed into consistent service.  The testing will 
consist of sound level measurements at the closest NSAs with the station equipment in full-load 
operation.  If full-load operation is not possible, then appropriate adjustments will be applied to the 
measured levels to estimate the sound levels under full-load conditions.  The measured levels, along with 
the measurement methodology, measurement equipment used, station operating and weather conditions 
during the testing will be included in a report that will be submitted to FERC.  If the station sound level 
contributions are found to exceed FERC sound level limit, then the reports will include the noise 
mitigation or equipment modifications that will be implemented to bring the station sound level 
contributions to below 55 dBA Ldn. 

9.2.5.2 Compressor Station Unit Blowdown Noise and Mitigation 

Under certain circumstances, the pressure in the compressor casing and unit piping must be released in a 
controlled manner. These events are commonly called “blowdowns” and occur when a unit is shut down 
for an extended period. During the blowdown, the high pressure gas in the system is released in a 
controlled fashion through a blowdown silencer. Blowdown events may cause a temporary increase in 
sound level that usually lasts for about five minutes. 

Compressor units will blow down through silencers to limit the noise during blowdown events. 
Compressor blowdown scenarios were modeled for the Project stations using a blowdown silencer 
designed to limit the maximum sound level due to a unit blowdown event to less than 75 dBA at 50 feet 
from each individual silencer.  There are two unit blowdown silencers planned for the Bradshaw 
Compressor Station and one silencer each at the Harris and Stallworth Compressor Stations. 

Table 9.2-14 shows a summary of the NSAs at which the compressor blowdown is predicted to be loudest 
for each of the three compressor stations.  The worst-case NSAs are not necessarily the closest NSAs due 
to terrain shielding between the stations and NSAs. The unit blowdown event sound levels are compared 
to the nighttime average levels at each NSA to show the potential short-term sound level impact at each 
station.  The predicted unit blowdown sound levels are quite low, with the highest predicted sound level 
of 42.7 dBA at NSA 3 of the Bradshaw Compressor Station.   

Table 9.2-14 
 

 Unit Blowdown Sound Level Predictions 

Compressor 
Station 

Worst Case 
NSA 

Measured Existing 
Ambient, Night 

Average 

Estimated 
Contribution of 

Blowdown  

Combined 
Blowdown and 

Ambient 

Short-term Sound 
Level Increase 

During Blowdown 

Leq dBA Leq dBA Leq dBA dB 

Bradshaw NSA 5 34.6 42.7 43.3 8.7 

Harris NSA 3 38.2 42.1 43.6 5.4 

Stallworth NSA 5 46.3 37.0 46.8 0.5 

 

9.2.5.3 Emergency Shutdown Noise and Mitigation 

Each compressor station has an emergency shutdown (ESD) system that automatically halts operation of 
the station in the event of an irregularity. This results in a full station blowdown during which the gas 



 Resource Report 9 
 Air and Noise Quality 
 Docket No. CP16-__-000 
 
 

 9-47 October 2015 

from all station piping is released in a controlled manner. These events are extremely rare and take place 
only in the event of an emergency or when the system is tested once every three years.  The station ESD 
system will include a series of silencers that are designed to limit the maximum sound level due to the 
blowdown to 85 dBA at 50 feet from each individual silencer.  There are three ESD silencers planned for 
the Bradshaw Compressor Station and two silencers each planned at the Harris and Stallworth 
Compressor Stations.  Both the ESD and unit blowdown silencers would be in operation at their rated 
sound levels during an ESD event.  

Table 9.2-15 shows a summary of the NSAs at which the station ESD blowdown is predicted to be 
loudest for each of the three compressor stations.  The worst-case NSAs are not necessarily the closest 
NSAs due to terrain shielding between the stations and NSAs. The station ESD blowdown event sound 
levels are compared to the nighttime average levels at each NSA to show the potential short-term night 
time sound level impact at each station.  The predicted sound levels are all below 56 dBA, with the 
highest predicted sound level of 55.3 dBA at NSA 3 of the Harris Compressor Station.  This is a 
reasonable sound level for an event that will only occur in emergency situations or once every three years 
for testing.  

Table 9.2-15 
 

 Station ESD Blowdown Sound Level Predictions 

Compressor 
Station 

Worst Case 
NSA 

Measured Existing 
Ambient, Night 

Average 

Estimated 
Contribution 
of Blowdown 

Combined 
Blowdown and 

Ambient 

Short-term Sound 
Level Increase 

During Blowdown 

Leq dBA Leq dBA Leq dBA dB 

Bradshaw NSA 5 34.6 54.7 54.7 20.1 

Harris NSA 3 38.2 55.3 55.4 17.2 

Stallworth NSA 5 46.3 49.4 51.1 4.8 

 

9.2.6 Post Construction Sound Survey 

As per FERC requirements, MVP will undertake post-construction sound level testing at all three 
compressor stations within 60 days of the stations being placed into constant service.  The testing will 
consist of sound level measurements at the closest NSAs with the station equipment in full-load 
operation.  If full-load operation is not possible, then appropriate adjustments will be applied to the 
measured levels to estimate the sound levels under full-load conditions.  The measured levels, along with 
the measurement methodology, measurement equipment used, station operating and weather conditions 
during the testing will be included in a report that will be submitted to the Commission.  If the station 
sound level contributions are found to exceed the Commission’s sound level limits, then the reports will 
include the noise mitigation or equipment modifications that will be implemented to bring the station 
sound level contributions to below 55 dBA Ldn. 

9.2.7 Additional Noise Sensitive Areas 

9.2.7.1 Impacts on National Forest System Lands 

MVP will cross approximately 3.4 miles of the Jefferson National Forest (JNF) where it crosses Peters 
Mountain between MPs 195.3 and 196.9 (1.6 miles), Sinking Creek Mountain between MPs 217.2 and 
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218.0 (0.8 mile), and Brush Mountain between MPs 218.4 and 219.4 (1.0 mile). No compressor stations 
are proposed within the JNF, and noise impacts will be temporary and limited to pipeline construction.  
Noise impacts from pipeline construction within JNF will be identical to that described above, except as 
may be specified for National Forest System lands under the terms and conditions included with the 
Right-of-Way Grant.   

The pipeline will cross the Appalachian National Scenic Trail within the JNF, where the pipeline crosses 
over Peters Mountain.  Noise from pipeline construction activities would be audible to hikers along the 
trail, however this impact would be temporary, occurring only during the day during active construction.  
There are no noise impacts anticipated to users of the Appalachian National Scenic Trail during operation 
of the pipeline. 

The JNF is managed under the 2004 Revised Land and Resource Management Plan (Forest Plan), which 
includes specific goals, objectives, and standards related to resources. There are no standards specific to 
noise or acoustic impact that would apply to Project construction and operation.  MVP has prepared a 
Forest Plan Consistency analysis for the portion of the proposed MVP Project that crosses the JNF.  The 
results of that consistency analysis are included in Appendix 8-F of Resource Report 8. 

9.2.7.2 Cranberry Wildlife Management Area 

Cranberry Wildlife Management Area (WMA) is a protected area located in Nicholas, Webster, 
Pocahontas and Greenbrier Counties, West Virginia as well as Monongahela National Forest. The WMA 
is 158,147 acres and this area contains the Cranberry Wilderness Area, totaling 35,864 acres. Elevations 
ranging from 1,900 to 4,600 feet in mountainous terrain covered with mature hardwood forests are 
present. The WMA is used for hunting and fishing as well as overnight camping at Cranberry, Summit 
Lake, Bishop Knob, and Big Rock. Fishing is available at Summit Lake, the North and South Forks of 
Cherry River, Cherry River, Williams River, and Cranberry River. The WMA is managed and owned by 
the USFS. The pipeline does not cross the WMA property and at its closest point the boundary of the 
WMA would be approximately 1.9 miles from MP 109.4. Due to the separation distances, as well as the 
terrain and vegetation, any noise impacts in this area would minor and temporary, occurring only during 
construction. 

9.3 References 

EPA (U.S. Environmental Protection Agency). 1978. Protective Noise Levels Condensed Version of EPA 
Levels Document. Prepared by the U.S. Environmental Protection Agency. 
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Summary of Projected Construction Emissions - Criteria Pollutants
Bradshaw Compressor Station

Source
NOX CO SO2 VOC PM10 PM2.5 CO2

Construction Equipment Engines 90.96 107.96 6.62 16.53 12.80 12.80 25,433.39
On-Road Vehicle Travel 0.58 3.13 0.00 0.17 0.02 0.01 395.62
Off-Road Vehicle Travel -- -- -- -- 0.61 0.06 --
Earthmoving Fugitives -- -- -- -- 1.10 0.52 --

TOTAL: 91.53 111.10 6.62 16.71 14.54 13.40 25,829.01

2017 Construction Emissions (tpy)

Resource Report 9 Appendix 9A - Bradshaw Station Construction Emissions1



Summary of Projected Construction Emissions - Selected HAPs
Bradshaw Compressor Station

Source
Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

Construction Equipment Engines 8.76E-01 4.96E-02 3.31E-01 3.31E-02 1.95E+00 3.24E+00
On-Road Vehicle Travel 1.73E-03 2.75E-04 5.67E-03 1.01E-03 4.80E-03 1.35E-02
Off-Road Vehicle Travel -- -- -- -- -- --
Earthmoving Fugitives -- -- -- -- -- --

TOTAL: 8.78E-01 4.99E-02 3.36E-01 3.41E-02 1.96E+00 3.25E+00

2017 Construction Emissions (tpy)
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Projected Emissions from Construction Equipment Engines
Bradshaw Compressor Station

(hp) Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

Air Compressor A 2270006015 310 3 60 32 4.04E+00 8.82E-01 2.71E-01 3.65E-01 3.74E-01 3.74E-01 1.04E+03
Air Compressor B 2270006015 310 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

All Terrain Vehicle (ATV)1 2282005015 18 6 60 32 1.47E+00 3.79E+01 1.34E-01 3.27E+00 3.69E-02 3.69E-02 2.95E+02
Asphalt Paver 2270002003 153 1 60 4 7.73E-02 7.60E-02 6.14E-03 7.68E-03 1.48E-02 1.48E-02 2.41E+01
Backhoe 2265002066 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Bobcat2 2265003040 150 4 60 32 2.01E+00 2.49E+01 4.06E-01 7.42E-01 9.06E-02 9.06E-02 8.91E+02
Booster/Pumps 2270006010 370 2 60 32 5.73E+00 1.56E+00 2.30E-01 4.78E-01 4.19E-01 4.19E-01 8.30E+02
Bucket Truck 2270002051 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Chain Saw 2260004020 1 6 60 4 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cherry Picker 2270002081 160 1 60 4 1.08E-01 9.92E-02 6.70E-03 1.07E-02 1.73E-02 1.73E-02 2.52E+01
Chipper/Shredder 2270004066 20 1 60 4 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Compactor 2270002009 300 2 60 12 2.19E+00 1.16E+00 8.59E-02 2.34E-01 1.80E-01 1.80E-01 2.80E+02
Compactor, Vibratory 2270002009 100 2 60 12 7.31E-01 3.87E-01 2.86E-02 7.81E-02 5.99E-02 5.99E-02 9.35E+01
Concrete Mixer Truck ( main pours ) 2270002042 150 5 60 6 1.25E+00 6.55E-01 4.94E-02 1.33E-01 1.32E-01 1.32E-01 1.75E+02
Concrete Mixer Truck ( small pours ) 2270002042 150 1 60 6 2.49E-01 1.31E-01 9.88E-03 2.66E-02 2.65E-02 2.65E-02 3.51E+01
Concrete Pumps 2270006010 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Crawler 2270002069 450 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Wheeled ( 20 ton ) 2270002045 150 1 60 24 5.22E-01 3.23E-01 3.65E-02 4.95E-02 7.32E-02 7.32E-02 1.40E+02
Crane, Wheeled (250 ton ) A 2270002045 715 1 60 4 4.89E-01 1.26E-01 2.69E-02 3.34E-02 3.61E-02 3.61E-02 1.00E+02
Crane, Wheeled (250 ton ) B 2270002045 715 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cuttings Cleaner System 2270002081 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Digger Derrick 2270002033 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Dozers 2270002069 410 4 60 8 1.11E+00 3.64E-01 1.12E-01 1.33E-01 1.81E-01 1.81E-01 4.65E+02
Drill Engine 2270002081 20 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Drilling Rig 2270002033 950 1 60 2 4.89E-01 1.69E-01 1.85E-02 3.19E-02 3.15E-02 3.15E-02 6.66E+01
Dump Truck 2270002078 325 10 60 32 3.08E+01 1.78E+01 1.21E+00 4.65E+00 3.97E+00 3.97E+00 4.29E+03
Excavator 2270002036 138 3 60 24 9.34E-01 9.13E-01 9.50E-02 1.05E-01 2.07E-01 2.07E-01 3.91E+02
Fork Lift 2270003020 120 1 60 32 1.85E-01 1.59E-01 3.40E-02 3.47E-02 5.84E-02 5.84E-02 1.51E+02
Front End Loaders 2270002066 196 2 60 32 3.04E+00 1.77E+00 1.44E-01 4.65E-01 4.26E-01 4.26E-01 5.18E+02
Generators 2270006005 430 2 60 32 6.65E+00 1.79E+00 2.67E-01 5.54E-01 4.73E-01 4.73E-01 9.65E+02
Grader 2270002048 140 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
HDD Rig 2270002033 600 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Heavy Lift Crane 2270002045 340 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hydrotest Truck 2270002051 100 1 60 2 3.59E-02 1.10E-02 1.66E-03 2.77E-03 3.13E-03 3.13E-03 7.09E+00
Jack Hammer 2270003040 405 3 60 24 3.68E+00 8.07E-01 2.64E-01 3.42E-01 3.62E-01 3.62E-01 1.02E+03
Light Tower 2270002081 50 10 60 32 3.82E+00 8.42E-01 1.57E-01 1.97E-01 2.66E-01 2.66E-01 6.30E+02
Man Lift A 2270003010 50 1 60 24 4.17E-01 4.32E-01 1.57E-02 1.11E-01 6.87E-02 6.87E-02 5.49E+01
Man Lift B 2270003010 50 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Mudd Unit 2270002081 400 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

2017 Construction Year
Operations Emissions (tpy)

Equipment Type SCC

Max. Engine 
Rating
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Projected Emissions from Construction Equipment Engines
Bradshaw Compressor Station

(hp) Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

2017 Construction Year
Operations Emissions (tpy)

Equipment Type SCC

Max. Engine 
Rating

Pickup Trucks 2270002051 250 40 60 32 1.43E+01 5.05E+00 2.56E+00 2.89E+00 4.24E+00 4.24E+00 1.14E+04
Pile Driver 2270002081 350 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pipe Beveling Machine 2270002081 20 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pipe Tractor Trailer 2265002066 400 1 60 8 2.55E-01 2.89E+00 6.75E-02 8.42E-02 1.47E-02 1.47E-02 1.48E+02
Portable Pipe Bender 2270003040 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Rigging Loft 2265003010 10 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Roller 2270002015 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Scissor Lift 2270003010 20 2 60 24 3.85E-01 4.29E-01 1.34E-02 1.04E-01 6.13E-02 6.13E-02 4.39E+01
School Bus 2270002051 100 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Scrapper 2270002018 488 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SideBoom 2270002069 240 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Skid Steer Loader 2270002072 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Stake Bed 2270002081 200 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Sweeper 2270003030 12 1 30 6 1.06E-02 5.64E-03 4.30E-04 1.07E-03 8.85E-04 8.85E-04 1.40E+00
Tamper 2260002006 4 2 60 12 7.93E-03 1.84E+00 2.00E-03 3.62E-01 5.89E-02 5.89E-02 4.42E+00
Tandem Truck 2270002069 200 4 60 24 1.79E+00 7.77E-01 1.70E-01 2.06E-01 3.32E-01 3.32E-01 6.81E+02
Trackhoe 2265002066 320 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Trenching Machines 2270002030 200 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Trowel 2270002081 8 1 60 8 1.91E-02 6.91E-03 6.18E-04 1.33E-03 1.28E-03 1.28E-03 2.27E+00
Water / Fuel Truck 2270002051 250 1 60 16 1.78E-01 6.31E-02 3.20E-02 3.61E-02 5.31E-02 5.31E-02 1.42E+02
Welder 2270006025 35 6 60 24 1.78E+00 1.72E+00 7.07E-02 3.75E-01 2.43E-01 2.43E-01 2.31E+02
Welding Machine 2270006025 35 6 60 24 1.78E+00 1.72E+00 7.07E-02 3.75E-01 2.43E-01 2.43E-01 2.31E+02
Welding Rig 2270002051 10 6 60 24 2.58E-01 7.95E-02 1.20E-02 1.99E-02 2.26E-02 2.26E-02 5.11E+01
X-Ray Truck/Machine 2270002051 50 2 60 12 2.15E-01 6.63E-02 9.97E-03 1.66E-02 1.88E-02 1.88E-02 4.26E+01

1NONROAD2008a Model does not contain Emission Factors for All 
Terrain Vehicles (ATVs). Used Emission Factors for Personal 
Watercraft as a substitution.
2NONROAD2008a Model does not contain Emission Factors for Bobcat 
vehicle type. Used Emission Factors for Other Industrial Equipment 
vehicle type as a substitution.
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Bradshaw Compressor Station

2017 Emissions
(tpy)

Acetaldehyde 8.76E-01
Acrolein 4.96E-02
Benzene 3.31E-01
1,3-Butadiene 3.31E-02
Formaldehyde 1.95E+00

Pollutant Fraction of VOC

Acetaldehyde 0.053

Acrolein 0.003

Benzene 0.020

1,3-Butadiene 0.002

Formaldehyde 0.118

Pollutant

1. Emissions of HAPs are estimated based on total VOC emissions for the 
construction year and Table 3.1-3 Air Toxic Fractions of VOC in EPA's 
guidance document Final Regulatory Analysis and Control of Emissions 
from Nonroad Diesel Engines , EPA420-R-04-007, May 2004.

Projected HAP Emissions from Construction Equipment 
Engines
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Emission Factors for On-Road Vehicle Travel
Bradshaw Compressor Station

Pollutant LDGV LDGT LDDT COM BUS HDDV

NOX 3.37E-01 3.76E-01 4.58E-01 6.99E+00 3.18E+00

CO 1.13E+01 1.13E+01 5.13E-01 1.01E+00 5.88E-01
SO2 6.80E-03 8.80E-03 4.10E-03 1.12E-02 1.06E-02

VOC 3.79E-01 4.47E-01 2.37E-01 3.48E-01 2.43E-01
PM10 2.48E-02 2.48E-02 4.65E-02 3.71E-02 8.74E-02

PM2.5 1.12E-02 1.13E-02 3.12E-02 2.06E-02 5.69E-02

CO2 3.68E+02 4.79E+02 5.99E+02 1.65E+03 1.55E+03

Acetaldehyde 1.31E-03 1.49E-03 2.92E-03 1.05E-02 7.33E-03
Acrolein 1.65E-04 1.90E-04 8.30E-04 1.28E-03 8.95E-04
Benzene 1.66E-02 1.89E-02 4.75E-03 3.84E-03 2.68E-03
1,3-Butadiene 1.85E-03 2.10E-03 2.14E-03 2.23E-03 1.55E-03
Formaldehyde 3.38E-03 3.85E-03 9.17E-03 2.85E-02 1.99E-02

2017 Emission Factors (grams/mile)

1. The emission factors were calculated using EPA's Mobile6.2 Vehicle Emission Modeling Software.  
Emission factors for each calendar year are based on average of Mobile6.2 generated factors for winter and 
summer of that year.

2. Temperatures for winter were based on average temperatures in January, and the temperatures for summer 
were based on average temperatures in July.  The data was extracted from National Oceanic and Atmospheric 
Administration (NOAA) website (http://www.ncdc.noaa.gov/cdo-web/datatools/normals) based on data 
collected from 1981 to 2010 by the Morgantown Hart Field, WV Station (COOP ID 466202).

3. Fuel assumptions included conventional gasoline, with an average RVP limit of 9 psi, and diesel with 
average sulfur content of 11 ppm.
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Projected Annual On-Road Vehicle Travel
Bradshaw Compressor Station

Vehicle Type
Round Trip 

(miles) Trips per Day Days/Year
Total Miles 
Per Year

Commuter Bus 0 0 0 0
Light-Duty Diesel Truck 50 10 240 120,000
Light-Duty Gasoline Truck 50 10 240 120,000
Light-Duty Gasoline Vehicle 50 10 240 120,000
Heavy Duty Diesel Vehicle 50 10 240 120,000
Fuel Delivery 0 0 0 0

2017
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Emissions from On-Road Vehicle Travel
Bradshaw Compressor Station

Pollutant LDGV LDGT LDDT COM BUS HDDV

NOX 4.46E-02 4.97E-02 6.06E-02 0.00E+00 4.20E-01

CO 1.49E+00 1.50E+00 6.79E-02 0.00E+00 7.78E-02
SO2 8.99E-04 1.16E-03 5.42E-04 0.00E+00 1.40E-03

VOC 5.01E-02 5.91E-02 3.13E-02 0.00E+00 3.21E-02
PM10 3.28E-03 3.28E-03 6.14E-03 0.00E+00 1.16E-02

PM2.5 1.48E-03 1.49E-03 4.13E-03 0.00E+00 7.53E-03

CO2 4.87E+01 6.34E+01 7.92E+01 0.00E+00 2.04E+02

Acetaldehyde 1.73E-04 1.97E-04 3.86E-04 0.00E+00 9.70E-04
Acrolein 2.18E-05 2.51E-05 1.10E-04 0.00E+00 1.18E-04
Benzene 2.19E-03 2.50E-03 6.28E-04 0.00E+00 3.54E-04
1,3-Butadiene 2.44E-04 2.78E-04 2.83E-04 0.00E+00 2.05E-04
Formaldehyde 4.47E-04 5.09E-04 1.21E-03 0.00E+00 2.63E-03

2017 Annual Emissions (tpy)
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Projected Annual Off-Road Vehicle Travel
Bradshaw Compressor Station

Vehicle Type
Round Trip 

(miles) Trips per Day Days/Year
Total Miles 
Per Year

All Terrain Vehicle (ATV) 0 0 0 0
Dump Trucks 0.3 16 240 1,152
Light Duty Trucks 0.8 10 240 1,920
Medium Duty Trucks 0.8 10 240 1,920
School Bus 0 0 0 0
Water / Fuel Truck 0.3 4 240 288

2017
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Emissions from Off-Road Vehicle Travel
Bradshaw Compressor Station

PM10 PM2.5 PM10 PM2.5

(tons) (lb/VMT) (lb/VMT) (%) (tpy) (tpy)

All Terrain Vehicle (ATV) 0.25 0.21 0.02 75% 0.00 0.00
Dump Trucks 20 1.52 0.15 75% 0.22 0.02
Light Duty Trucks 2.5 0.60 0.06 75% 0.14 0.01
Medium Duty Trucks 5 0.82 0.08 75% 0.20 0.02
School Bus 15 1.34 0.13 75% 0.00 0.00
Water / Fuel Truck 20 1.52 0.15 75% 0.05 0.01

1. Emission factors calculated in accordance with AP-42 Section 13.2.2:

Unpaved Roads: E = k(s/12)a(W/3)b*[(365-p)/365]

k Factor (PM10, PM2.5) (lb/VMT) 1.5 0.15 AP-42 Table 13.2.2-2 (Final, 11/06)

Silt content, s 8.5 % AP-42 Table 13.2.2-1 (Final, 11/06)

Number of Rain Days, p 150 AP-42 Figure 13.2.2-1 (Final, 11/06)

a (PM10, PM2.5) 0.9 0.9 AP-42 Table 13.2.2-2 (Final, 11/06)

b (PM10, PM2.5) 0.45 0.45 AP-42 Table 13.2.2-2 (Final, 11/06)

2017 Annual 
Emissions

2. Assumed average dust control efficiency for road watering from AP-42 Section 13.2.2 and 
related background documents.

Vehicle Type

Mean 
Vehicle 
Weight

Emission Factor1 Control 

Efficiency2
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Projected Fugitive Dust Emissions from Earthmoving
Bradshaw Compressor Station

PM10 PM2.5

Units of 
Measure 2017

Units of 
Measure 2017 2017

Bulldozing 1.03E+00 5.31E-01 lb/hr 1920 hr/yr 9.88E-01 5.10E-01
Grading 1.96E+00 2.24E-01 lb/VMT 118.7 VMT/yr 1.16E-01 1.33E-02

For bulldozing:
PM10 emissions factor (lb/hr) = 0.75 * [1.0 (s)^1.5 / (M)^1.4]

PM2.5 emission factor (lb/hr) = 0.105 * [5.7(s)^1.2 / (M)^1.3]
For grading:

PM10 emission factor (lb/VMT) = 0.60 * [0.051 (S)^2.0]

PM2.5 emission factor (lb/VMT) = 0.031 * [0.040 (S)^2.5]
Where:

s (Silt Content) = 8.5
M (Moisture Content) = 7.9

S (Vehicle Speed) = 8

2017
Land Disturbed (acres): 23.98

Square Miles: 0.037
Miles in 1 Direction: 0.194

Feet in 1 Direction: 1,022
Clearance of Grader (ft): 5

Number of Trips for 1 Grade: 204
Miles to Clear 1 Direction: 39.567

Miles with 50% Safety Factor: 59.4
Number of Times to Go Over Surface: 2

Total Travel (VMT/yr): 118.701

2. Vehicle miles traveled for grading calculate based on amount of land disturbed during construction each
 year, as follows:

1. Emissions were calculated using emission factor equations from Table 11.9-1, Compilation of Air 
Pollutant Emission Factors, USEPA AP-42, Fifth Edition, 10/98.

On-Site Activity

Emission Factors1 Operation2
PM10 

Emissions 
(tpy)

PM2.5 

Emissions 
(tpy)
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Summary of Projected Construction Emissions - Criteria Pollutants
Harris Compressor Station

Source
NOX CO SO2 VOC PM10 PM2.5 CO2

Construction Equipment Engines 80.15 95.24 5.83 14.55 11.25 11.25 22,363.47
On-Road Vehicle Travel 0.58 3.14 0.00 0.18 0.02 0.01 395.62
Off-Road Vehicle Travel -- -- -- -- 0.61 0.06 --
Earthmoving Fugitives -- -- -- -- 1.09 0.52 --

TOTAL: 80.72 98.38 5.83 14.73 12.98 11.85 22,759.09

2017 Construction Emissions (tpy)
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Summary of Projected Construction Emissions - Selected HAPs
Harris Compressor Station

Source
Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

Construction Equipment Engines 7.71E-01 4.37E-02 2.91E-01 2.91E-02 1.72E+00 2.85E+00
On-Road Vehicle Travel 1.73E-03 2.75E-04 5.68E-03 1.01E-03 4.80E-03 1.35E-02
Off-Road Vehicle Travel -- -- -- -- -- --
Earthmoving Fugitives -- -- -- -- -- --

TOTAL: 7.73E-01 4.39E-02 2.97E-01 3.01E-02 1.72E+00 2.87E+00

2017 Construction Emissions (tpy)
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Projected Emissions from Construction Equipment Engines
Harris Compressor Station

(hp) Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

Air Compressor A 2270006015 310 3 60 28 3.53E+00 7.72E-01 2.38E-01 3.20E-01 3.27E-01 3.27E-01 9.14E+02
Air Compressor B 2270006015 310 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

All Terrain Vehicle (ATV)1 2282005015 18 6 60 28 1.29E+00 3.32E+01 1.18E-01 2.86E+00 3.23E-02 3.23E-02 2.58E+02
Asphalt Paver 2270002003 153 1 60 4 7.73E-02 7.60E-02 6.14E-03 7.68E-03 1.48E-02 1.48E-02 2.41E+01
Backhoe 2265002066 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Bobcat2 2265003040 150 4 60 28 1.75E+00 2.18E+01 3.56E-01 6.49E-01 7.93E-02 7.93E-02 7.80E+02
Booster/Pumps 2270006010 370 2 60 28 5.02E+00 1.36E+00 2.01E-01 4.18E-01 3.66E-01 3.66E-01 7.26E+02
Bucket Truck 2270002051 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Chain Saw 2260004020 1 6 60 4 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cherry Picker 2270002081 160 1 60 4 1.08E-01 9.92E-02 6.70E-03 1.07E-02 1.73E-02 1.73E-02 2.52E+01
Chipper/Shredder 2270004066 20 1 60 4 2.66E-02 6.77E-03 7.73E-04 1.88E-03 1.45E-03 1.45E-03 2.80E+00
Compactor 2270002009 300 2 60 12 2.19E+00 1.16E+00 8.59E-02 2.34E-01 1.80E-01 1.80E-01 2.80E+02
Compactor, Vibratory 2270002009 100 2 60 12 7.31E-01 3.87E-01 2.86E-02 7.81E-02 5.99E-02 5.99E-02 9.35E+01
Concrete Mixer Truck ( main pours ) 2270002042 150 5 60 6 1.25E+00 6.55E-01 4.94E-02 1.33E-01 1.32E-01 1.32E-01 1.75E+02
Concrete Mixer Truck ( small pours ) 2270002042 150 1 60 6 2.49E-01 1.31E-01 9.88E-03 2.66E-02 2.65E-02 2.65E-02 3.51E+01
Concrete Pumps 2270006010 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Crawler 2270002069 450 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Wheeled ( 20 ton ) 2270002045 150 1 60 24 5.22E-01 3.23E-01 3.65E-02 4.95E-02 7.32E-02 7.32E-02 1.40E+02
Crane, Wheeled (250 ton ) A 2270002045 715 1 60 4 4.89E-01 1.26E-01 2.69E-02 3.34E-02 3.61E-02 3.61E-02 1.00E+02
Crane, Wheeled (250 ton ) B 2270002045 715 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cuttings Cleaner System 2270002081 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Digger Derrick 2270002033 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Dozers 2270002069 410 4 60 8 1.11E+00 3.64E-01 1.12E-01 1.33E-01 1.81E-01 1.81E-01 4.65E+02
Drill Engine 2270002081 20 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Drilling Rig 2270002033 950 1 60 2 4.89E-01 1.69E-01 1.85E-02 3.19E-02 3.15E-02 3.15E-02 6.66E+01
Dump Truck 2270002078 325 10 60 28 2.69E+01 1.55E+01 1.06E+00 4.07E+00 3.47E+00 3.47E+00 3.76E+03
Excavator 2270002036 138 3 60 20 7.79E-01 7.61E-01 7.92E-02 8.74E-02 1.73E-01 1.73E-01 3.26E+02
Fork Lift 2270003020 120 1 60 28 1.62E-01 1.39E-01 2.97E-02 3.03E-02 5.11E-02 5.11E-02 1.32E+02
Front End Loaders 2270002066 196 2 60 28 2.66E+00 1.55E+00 1.26E-01 4.07E-01 3.73E-01 3.73E-01 4.54E+02
Generators 2270006005 430 2 60 28 5.82E+00 1.57E+00 2.34E-01 4.84E-01 4.14E-01 4.14E-01 8.44E+02
Grader 2270002048 140 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
HDD Rig 2270002033 600 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Heavy Lift Crane 2270002045 340 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hydrotest Truck 2270002051 100 1 60 2 3.59E-02 1.10E-02 1.66E-03 2.77E-03 3.13E-03 3.13E-03 7.09E+00
Jack Hammer 2270003040 405 3 60 20 3.06E+00 6.72E-01 2.20E-01 2.85E-01 3.02E-01 3.02E-01 8.53E+02
Light Tower 2270002081 50 10 60 28 3.34E+00 7.37E-01 1.38E-01 1.73E-01 2.33E-01 2.33E-01 5.51E+02
Man Lift A 2270003010 50 1 60 20 3.48E-01 3.60E-01 1.31E-02 9.21E-02 5.72E-02 5.72E-02 4.57E+01
Man Lift B 2270003010 50 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Mudd Unit 2270002081 400 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

2017 Construction Year
Operations Emissions (tpy)

Equipment Type SCC

Max. Engine 
Rating
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Projected Emissions from Construction Equipment Engines
Harris Compressor Station

(hp) Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

2017 Construction Year
Operations Emissions (tpy)

Equipment Type SCC

Max. Engine 
Rating

Pickup Trucks 2270002051 250 40 60 28 1.25E+01 4.42E+00 2.24E+00 2.53E+00 3.71E+00 3.71E+00 9.93E+03
Pile Driver 2270002081 350 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pipe Beveling Machine 2270002081 20 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pipe Tractor Trailer 2265002066 400 1 60 8 2.55E-01 2.90E+00 6.75E-02 8.41E-02 1.47E-02 1.47E-02 1.48E+02
Portable Pipe Bender 2270003040 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Rigging Loft 2265003010 10 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Roller 2270002015 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Scissor Lift 2270003010 20 2 60 20 3.21E-01 3.57E-01 1.12E-02 8.66E-02 5.11E-02 5.11E-02 3.65E+01
School Bus 2270002051 100 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Scrapper 2270002018 488 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SideBoom 2270002069 240 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Skid Steer Loader 2270002072 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Stake Bed 2270002081 200 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Sweeper 2270003030 12 1 30 6 1.06E-02 5.64E-03 4.30E-04 1.07E-03 8.85E-04 8.85E-04 1.40E+00
Tamper 2260002006 4 2 60 12 7.93E-03 1.84E+00 2.00E-03 3.62E-01 5.89E-02 5.89E-02 4.42E+00
Tandem Truck 2270002069 200 4 60 20 1.49E+00 6.48E-01 1.42E-01 1.72E-01 2.77E-01 2.77E-01 5.68E+02
Trackhoe 2265002066 320 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Trenching Machines 2270002030 200 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Trowel 2270002081 8 1 60 8 1.91E-02 6.91E-03 6.18E-04 1.33E-03 1.28E-03 1.28E-03 2.27E+00
Water / Fuel Truck 2270002051 250 1 60 16 1.78E-01 6.31E-02 3.20E-02 3.61E-02 5.31E-02 5.31E-02 1.42E+02
Welder 2270006025 35 6 60 20 1.48E+00 1.43E+00 5.89E-02 3.12E-01 2.03E-01 2.03E-01 1.92E+02
Welding Machine 2270006025 35 6 60 20 1.48E+00 1.43E+00 5.89E-02 3.12E-01 2.03E-01 2.03E-01 1.92E+02
Welding Rig 2270002051 10 6 60 20 2.15E-01 6.63E-02 9.97E-03 1.66E-02 1.88E-02 1.88E-02 4.26E+01
X-Ray Truck/Machine 2270002051 50 2 60 12 2.15E-01 6.63E-02 9.97E-03 1.66E-02 1.88E-02 1.88E-02 4.26E+01

1NONROAD2008a Model does not contain Emission Factors for All 
Terrain Vehicles (ATVs). Used Emission Factors for Personal 
Watercraft as a substitution.
2NONROAD2008a Model does not contain Emission Factors for Bobcat 
vehicle type. Used Emission Factors for Other Industrial Equipment 
vehicle type as a substitution.
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Harris Compressor Station

2017 Emissions
(tpy)

Acetaldehyde 7.71E-01
Acrolein 4.37E-02
Benzene 2.91E-01
1,3-Butadiene 2.91E-02
Formaldehyde 1.72E+00

Pollutant Fraction of VOC

Acetaldehyde 0.053

Acrolein 0.003

Benzene 0.020

1,3-Butadiene 0.002

Formaldehyde 0.118

Pollutant

construction year and Table 3.1-3 Air Toxic Fractions of VOC in EPA's 
guidance document Final Regulatory Analysis and Control of Emissions 
from Nonroad Diesel Engines , EPA420-R-04-007, May 2004.

Projected HAP Emissions from Construction Equipment 
Engines
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Emission Factors for On-Road Vehicle Travel
Harris Compressor Station

Pollutant LDGV LDGT LDDT COM BUS HDDV

NOX 3.38E-01 3.77E-01 4.58E-01 6.99E+00 3.18E+00

CO 1.13E+01 1.13E+01 5.13E-01 1.01E+00 5.88E-01
SO2 6.80E-03 8.80E-03 4.10E-03 1.12E-02 1.06E-02

VOC 3.88E-01 4.59E-01 2.37E-01 3.48E-01 2.43E-01
PM10 2.48E-02 2.48E-02 4.65E-02 3.71E-02 8.74E-02

PM2.5 1.12E-02 1.13E-02 3.12E-02 2.06E-02 5.69E-02

CO2 3.68E+02 4.79E+02 5.99E+02 1.65E+03 1.55E+03

Acetaldehyde 1.31E-03 1.49E-03 2.92E-03 1.05E-02 7.33E-03
Acrolein 1.65E-04 1.90E-04 8.30E-04 1.28E-03 8.95E-04
Benzene 1.66E-02 1.89E-02 4.75E-03 3.84E-03 2.68E-03
1,3-Butadiene 1.86E-03 2.11E-03 2.14E-03 2.23E-03 1.55E-03
Formaldehyde 3.39E-03 3.87E-03 9.17E-03 2.85E-02 1.99E-02

2017 Emission Factors (grams/mile)

1. The emission factors were calculated using EPA's Mobile6.2 Vehicle Emission Modeling Software.  
Emission factors for each calendar year are based on average of Mobile6.2 generated factors for winter and 
summer of that year.

2. Temperatures for winter were based on average temperatures in January, and the temperatures for summer 
were based on average temperatures in July.  The data was extracted from National Oceanic and Atmospheric 
Administration (NOAA) website (http://www.ncdc.noaa.gov/cdo-web/datatools/normals) based on data 
collected from 1981 to 2010 by the Morgantown Hart Field, WV Station (COOP ID 466202).
3. Fuel assumptions included conventional gasoline, with an average RVP limit of 9 psi, and diesel with 
average sulfur content of 11 ppm.
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Projected Annual On-Road Vehicle Travel
Harris Compressor Station

Vehicle Type
Round Trip 

(miles) Trips per Day Days/Year
Total Miles 
Per Year

Commuter Bus 0 0 0 0
Light-Duty Diesel Truck 50 10 240 120,000
Light-Duty Gasoline Truck 50 10 240 120,000
Light-Duty Gasoline Vehicle 50 10 240 120,000
Heavy Duty Diesel Vehicle 50 10 240 120,000
Fuel Delivery 0 0 0 0

2017
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Emissions from On-Road Vehicle Travel
Harris Compressor Station

Pollutant LDGV LDGT LDDT COM BUS HDDV

NOX 4.47E-02 4.98E-02 6.06E-02 0.00E+00 4.20E-01

CO 1.49E+00 1.50E+00 6.79E-02 0.00E+00 7.78E-02
SO2 8.99E-04 1.16E-03 5.42E-04 0.00E+00 1.40E-03

VOC 5.13E-02 6.06E-02 3.13E-02 0.00E+00 3.21E-02
PM10 3.28E-03 3.28E-03 6.14E-03 0.00E+00 1.16E-02

PM2.5 1.48E-03 1.49E-03 4.13E-03 0.00E+00 7.53E-03

CO2 4.87E+01 6.34E+01 7.92E+01 0.00E+00 2.04E+02

Acetaldehyde 1.73E-04 1.97E-04 3.86E-04 0.00E+00 9.70E-04
Acrolein 2.18E-05 2.51E-05 1.10E-04 0.00E+00 1.18E-04
Benzene 2.20E-03 2.50E-03 6.28E-04 0.00E+00 3.54E-04
1,3-Butadiene 2.45E-04 2.79E-04 2.83E-04 0.00E+00 2.05E-04
Formaldehyde 4.48E-04 5.11E-04 1.21E-03 0.00E+00 2.63E-03

2017 Annual Emissions (tpy)
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Projected Annual Off-Road Vehicle Travel
Harris Compressor Station

Vehicle Type
Round Trip 

(miles) Trips per Day Days/Year
Total Miles 
Per Year

All Terrain Vehicle (ATV) 0 0 0 0
Dump Trucks 0.3 16 240 1,152
Light Duty Trucks 0.8 10 240 1,920
Medium Duty Trucks 0.8 10 240 1,920
School Bus 0 0 0 0
Water / Fuel Truck 0.3 4 240 288

2017
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Emissions from Off-Road Vehicle Travel
Harris Compressor Station

PM10 PM2.5 PM10 PM2.5

(tons) (lb/VMT) (lb/VMT) (%) (tpy) (tpy)

All Terrain Vehicle (ATV) 0.25 0.21 0.02 75% 0.00 0.00
Dump Trucks 20 1.52 0.15 75% 0.22 0.02
Light Duty Trucks 2.5 0.60 0.06 75% 0.14 0.01
Medium Duty Trucks 5 0.82 0.08 75% 0.20 0.02
School Bus 15 1.34 0.13 75% 0.00 0.00
Water / Fuel Truck 20 1.52 0.15 75% 0.05 0.01

1. Emission factors calculated in accordance with AP-42 Section 13.2.2:

Unpaved Roads: E = k(s/12)a(W/3)b*[(365-p)/365]

k Factor (PM10, PM2.5) (lb/VMT) 1.5 0.15 AP-42 Table 13.2.2-2 (Final, 11/06)

Silt content, s 8.5 % AP-42 Table 13.2.2-1 (Final, 11/06)

Number of Rain Days, p 150 AP-42 Figure 13.2.2-1 (Final, 11/06)

a (PM10, PM2.5) 0.9 0.9 AP-42 Table 13.2.2-2 (Final, 11/06)

b (PM10, PM2.5) 0.45 0.45 AP-42 Table 13.2.2-2 (Final, 11/06)

2017 Annual 
Emissions

2. Assumed average dust control efficiency for road watering from AP-42 Section 13.2.2 and 
related background documents.

Vehicle Type

Mean 
Vehicle 
Weight

Emission Factor1 Control 

Efficiency2
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Projected Fugitive Dust Emissions from Earthmoving
Harris Compressor Station

PM10 PM2.5

Units of 
Measure 2017

Units of 
Measure 2017 2017

Bulldozing 1.03E+00 5.31E-01 lb/hr 1920 hr/yr 9.88E-01 5.10E-01
Grading 1.96E+00 2.24E-01 lb/VMT 106.9 VMT/yr 1.05E-01 1.20E-02

For bulldozing:
PM10 emissions factor (lb/hr) = 0.75 * [1.0 (s)^1.5 / (M)^1.4]

PM2.5 emission factor (lb/hr) = 0.105 * [5.7(s)^1.2 / (M)^1.3]
For grading:

PM10 emission factor (lb/VMT) = 0.60 * [0.051 (S)^2.0]

PM2.5 emission factor (lb/VMT) = 0.031 * [0.040 (S)^2.5]
Where:

s (Silt Content) = 8.5
M (Moisture Content) = 7.9

S (Vehicle Speed) = 8

2017
Land Disturbed (acres): 21.6

Square Miles: 0.034
Miles in 1 Direction: 0.184

Feet in 1 Direction: 970
Clearance of Grader (ft): 5

Number of Trips for 1 Grade: 194
Miles to Clear 1 Direction: 35.64

Miles with 50% Safety Factor: 53.5
Number of Times to Go Over Surface: 2

Total Travel (VMT/yr): 106.92

2. Vehicle miles traveled for grading calculate based on amount of land disturbed during construction each
 year, as follows:

1. Emissions were calculated using emission factor equations from Table 11.9-1, Compilation of Air 
Pollutant Emission Factors, USEPA AP-42, Fifth Edition, 10/98.

On-Site Activity

Emission Factors1 Operation2
PM10 

Emissions 
(tpy)

PM2.5 

Emissions 
(tpy)
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Summary of Projected Construction Emissions - Criteria Pollutants
Stallworth Compressor Station

Source
NOX CO SO2 VOC PM10 PM2.5 CO2

Construction Equipment Engines 80.17 95.19 5.83 14.56 11.25 11.25 22,363.47
On-Road Vehicle Travel 0.58 3.15 0.00 0.17 0.02 0.01 395.62
Off-Road Vehicle Travel -- -- -- -- 0.61 0.06 --
Earthmoving Fugitives -- -- -- -- 1.11 0.52 --

TOTAL: 80.74 98.34 5.83 14.73 13.00 11.85 22,759.09

2017 Construction Emissions (tpy)
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Summary of Projected Construction Emissions - Selected HAPs
Stallworth Compressor Station

Source
Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

Construction Equipment Engines 7.72E-01 4.37E-02 2.91E-01 2.91E-02 1.72E+00 2.85E+00
On-Road Vehicle Travel 1.73E-03 2.76E-04 5.68E-03 1.01E-03 4.81E-03 1.35E-02
Off-Road Vehicle Travel -- -- -- -- -- --
Earthmoving Fugitives -- -- -- -- -- --

TOTAL: 7.73E-01 4.39E-02 2.97E-01 3.01E-02 1.72E+00 2.87E+00

2017 Construction Emissions (tpy)
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Projected Emissions from Construction Equipment Engines
Stallworth Compressor Station

(hp) Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

Air Compressor A 2270006015 310 3 60 28 3.53E+00 7.72E-01 2.38E-01 3.20E-01 3.27E-01 3.27E-01 9.14E+02
Air Compressor B 2270006015 310 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

All Terrain Vehicle (ATV)1 2282005015 18 6 60 28 1.29E+00 3.32E+01 1.18E-01 2.86E+00 3.23E-02 3.23E-02 2.58E+02
Asphalt Paver 2270002003 153 1 60 4 7.73E-02 7.60E-02 6.14E-03 7.68E-03 1.48E-02 1.48E-02 2.41E+01
Backhoe 2265002066 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Bobcat2 2265003040 150 4 60 28 1.77E+00 2.18E+01 3.56E-01 6.51E-01 7.93E-02 7.93E-02 7.80E+02
Booster/Pumps 2270006010 370 2 60 28 5.02E+00 1.36E+00 2.01E-01 4.18E-01 3.66E-01 3.66E-01 7.26E+02
Bucket Truck 2270002051 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Chain Saw 2260004020 1 6 60 4 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cherry Picker 2270002081 160 1 60 4 1.08E-01 9.92E-02 6.70E-03 1.07E-02 1.73E-02 1.73E-02 2.52E+01
Chipper/Shredder 2270004066 20 1 60 4 2.66E-02 6.77E-03 7.73E-04 1.88E-03 1.45E-03 1.45E-03 2.80E+00
Compactor 2270002009 300 2 60 12 2.19E+00 1.16E+00 8.59E-02 2.34E-01 1.80E-01 1.80E-01 2.80E+02
Compactor, Vibratory 2270002009 100 2 60 12 7.31E-01 3.87E-01 2.86E-02 7.81E-02 5.99E-02 5.99E-02 9.35E+01
Concrete Mixer Truck ( main pours ) 2270002042 150 5 60 6 1.25E+00 6.55E-01 4.94E-02 1.33E-01 1.32E-01 1.32E-01 1.75E+02
Concrete Mixer Truck ( small pours ) 2270002042 150 1 60 6 2.49E-01 1.31E-01 9.88E-03 2.66E-02 2.65E-02 2.65E-02 3.51E+01
Concrete Pumps 2270006010 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Crawler 2270002069 450 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Wheeled ( 20 ton ) 2270002045 150 1 60 24 5.22E-01 3.23E-01 3.65E-02 4.95E-02 7.32E-02 7.32E-02 1.40E+02
Crane, Wheeled (250 ton ) A 2270002045 715 1 60 4 4.89E-01 1.26E-01 2.69E-02 3.34E-02 3.61E-02 3.61E-02 1.00E+02
Crane, Wheeled (250 ton ) B 2270002045 715 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cuttings Cleaner System 2270002081 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Digger Derrick 2270002033 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Dozers 2270002069 410 4 60 8 1.11E+00 3.64E-01 1.12E-01 1.33E-01 1.81E-01 1.81E-01 4.65E+02
Drill Engine 2270002081 20 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Drilling Rig 2270002033 950 1 60 2 4.89E-01 1.69E-01 1.85E-02 3.19E-02 3.15E-02 3.15E-02 6.66E+01
Dump Truck 2270002078 325 10 60 28 2.69E+01 1.55E+01 1.06E+00 4.07E+00 3.47E+00 3.47E+00 3.76E+03
Excavator 2270002036 138 3 60 20 7.79E-01 7.61E-01 7.92E-02 8.74E-02 1.73E-01 1.73E-01 3.26E+02
Fork Lift 2270003020 120 1 60 28 1.62E-01 1.39E-01 2.97E-02 3.03E-02 5.11E-02 5.11E-02 1.32E+02
Front End Loaders 2270002066 196 2 60 28 2.66E+00 1.55E+00 1.26E-01 4.07E-01 3.73E-01 3.73E-01 4.54E+02
Generators 2270006005 430 2 60 28 5.82E+00 1.57E+00 2.34E-01 4.84E-01 4.14E-01 4.14E-01 8.44E+02
Grader 2270002048 140 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
HDD Rig 2270002033 600 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Heavy Lift Crane 2270002045 340 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hydrotest Truck 2270002051 100 1 60 2 3.59E-02 1.10E-02 1.66E-03 2.77E-03 3.13E-03 3.13E-03 7.09E+00
Jack Hammer 2270003040 405 3 60 20 3.06E+00 6.72E-01 2.20E-01 2.85E-01 3.02E-01 3.02E-01 8.53E+02
Light Tower 2270002081 50 10 60 28 3.34E+00 7.37E-01 1.38E-01 1.73E-01 2.33E-01 2.33E-01 5.51E+02
Man Lift A 2270003010 50 1 60 20 3.48E-01 3.60E-01 1.31E-02 9.21E-02 5.72E-02 5.72E-02 4.57E+01
Man Lift B 2270003010 50 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Mudd Unit 2270002081 400 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

2017 Construction Year
Operations Emissions (tpy)

Equipment Type SCC

Max. Engine 
Rating
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Projected Emissions from Construction Equipment Engines
Stallworth Compressor Station

(hp) Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

2017 Construction Year
Operations Emissions (tpy)

Equipment Type SCC

Max. Engine 
Rating

Pickup Trucks 2270002051 250 40 60 28 1.25E+01 4.42E+00 2.24E+00 2.53E+00 3.71E+00 3.71E+00 9.93E+03
Pile Driver 2270002081 350 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pipe Beveling Machine 2270002081 20 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pipe Tractor Trailer 2265002066 400 1 60 8 2.58E-01 2.89E+00 6.75E-02 8.44E-02 1.47E-02 1.47E-02 1.48E+02
Portable Pipe Bender 2270003040 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Rigging Loft 2265003010 10 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Roller 2270002015 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Scissor Lift 2270003010 20 2 60 20 3.21E-01 3.57E-01 1.12E-02 8.66E-02 5.11E-02 5.11E-02 3.65E+01
School Bus 2270002051 100 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Scrapper 2270002018 488 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SideBoom 2270002069 240 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Skid Steer Loader 2270002072 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Stake Bed 2270002081 200 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Sweeper 2270003030 12 1 30 6 1.06E-02 5.64E-03 4.30E-04 1.07E-03 8.85E-04 8.85E-04 1.40E+00
Tamper 2260002006 4 2 60 12 7.93E-03 1.84E+00 2.00E-03 3.62E-01 5.89E-02 5.89E-02 4.42E+00
Tandem Truck 2270002069 200 4 60 20 1.49E+00 6.48E-01 1.42E-01 1.72E-01 2.77E-01 2.77E-01 5.68E+02
Trackhoe 2265002066 320 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Trenching Machines 2270002030 200 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Trowel 2270002081 8 1 60 8 1.91E-02 6.91E-03 6.18E-04 1.33E-03 1.28E-03 1.28E-03 2.27E+00
Water / Fuel Truck 2270002051 250 1 60 16 1.78E-01 6.31E-02 3.20E-02 3.61E-02 5.31E-02 5.31E-02 1.42E+02
Welder 2270006025 35 6 60 20 1.48E+00 1.43E+00 5.89E-02 3.12E-01 2.03E-01 2.03E-01 1.92E+02
Welding Machine 2270006025 35 6 60 20 1.48E+00 1.43E+00 5.89E-02 3.12E-01 2.03E-01 2.03E-01 1.92E+02
Welding Rig 2270002051 10 6 60 20 2.15E-01 6.63E-02 9.97E-03 1.66E-02 1.88E-02 1.88E-02 4.26E+01
X-Ray Truck/Machine 2270002051 50 2 60 12 2.15E-01 6.63E-02 9.97E-03 1.66E-02 1.88E-02 1.88E-02 4.26E+01

1NONROAD2008a Model does not contain Emission Factors for All 
Terrain Vehicles (ATVs). Used Emission Factors for Personal 
Watercraft as a substitution.
2NONROAD2008a Model does not contain Emission Factors for Bobcat 
vehicle type. Used Emission Factors for Other Industrial Equipment 
vehicle type as a substitution.
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Stallworth Compressor Station

2017 Emissions
(tpy)

Acetaldehyde 7.72E-01
Acrolein 4.37E-02
Benzene 2.91E-01
1,3-Butadiene 2.91E-02
Formaldehyde 1.72E+00

Pollutant Fraction of VOC

Acetaldehyde 0.053

Acrolein 0.003

Benzene 0.020

1,3-Butadiene 0.002

Formaldehyde 0.118

Pollutant

construction year and Table 3.1-3 Air Toxic Fractions of VOC in EPA's 
guidance document Final Regulatory Analysis and Control of Emissions 
from Nonroad Diesel Engines , EPA420-R-04-007, May 2004.

Projected HAP Emissions from Construction Equipment 
Engines

Resource Report 9 Appendix 9A - Stallworth Station Construction Emissions27



Emission Factors for On-Road Vehicle Travel
Stallworth Compressor Station

Pollutant LDGV LDGT LDDT COM BUS HDDV

NOX 3.36E-01 3.76E-01 4.58E-01 6.99E+00 3.18E+00

CO 1.13E+01 1.14E+01 5.13E-01 1.01E+00 5.88E-01
SO2 6.80E-03 8.80E-03 4.10E-03 1.12E-02 1.06E-02

VOC 3.76E-01 4.45E-01 2.37E-01 3.48E-01 2.43E-01
PM10 2.48E-02 2.48E-02 4.65E-02 3.71E-02 8.74E-02

PM2.5 1.12E-02 1.13E-02 3.12E-02 2.06E-02 5.69E-02

CO2 3.68E+02 4.79E+02 5.99E+02 1.65E+03 1.55E+03

Acetaldehyde 1.31E-03 1.49E-03 2.92E-03 1.05E-02 7.33E-03
Acrolein 1.65E-04 1.95E-04 8.30E-04 1.28E-03 8.95E-04
Benzene 1.66E-02 1.89E-02 4.75E-03 3.84E-03 2.68E-03
1,3-Butadiene 1.85E-03 2.11E-03 2.14E-03 2.23E-03 1.55E-03
Formaldehyde 3.40E-03 3.87E-03 9.17E-03 2.85E-02 1.99E-02

2017 Emission Factors (grams/mile)

1. The emission factors were calculated using EPA's Mobile6.2 Vehicle Emission Modeling Software.  
Emission factors for each calendar year are based on average of Mobile6.2 generated factors for winter and 
summer of that year.

2. Temperatures for winter were based on average temperatures in January, and the temperatures for summer 
were based on average temperatures in July.  The data was extracted from National Oceanic and Atmospheric 
Administration (NOAA) website (http://www.ncdc.noaa.gov/cdo-web/datatools/normals) based on data 
collected from 1981 to 2010 by the Morgantown Hart Field, WV Station (COOP ID 466202).

3. Fuel assumptions included conventional gasoline, with an average RVP limit of 9 psi, and diesel with 
average sulfur content of 11 ppm.
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Projected Annual On-Road Vehicle Travel
Stallworth Compressor Station

Vehicle Type
Round Trip 

(miles) Trips per Day Days/Year
Total Miles 
Per Year

Commuter Bus 0 0 0 0
Light-Duty Diesel Truck 50 10 240 120,000
Light-Duty Gasoline Truck 50 10 240 120,000
Light-Duty Gasoline Vehicle 50 10 240 120,000
Heavy Duty Diesel Vehicle 50 10 240 120,000
Fuel Delivery 0 0 0 0

2017
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Emissions from On-Road Vehicle Travel
Stallworth Compressor Station

Pollutant LDGV LDGT LDDT COM BUS HDDV

NOX 4.44E-02 4.97E-02 6.06E-02 0.00E+00 4.20E-01

CO 1.50E+00 1.50E+00 6.79E-02 0.00E+00 7.78E-02
SO2 8.99E-04 1.16E-03 5.42E-04 0.00E+00 1.40E-03

VOC 4.97E-02 5.89E-02 3.13E-02 0.00E+00 3.21E-02
PM10 3.28E-03 3.28E-03 6.14E-03 0.00E+00 1.16E-02

PM2.5 1.48E-03 1.49E-03 4.13E-03 0.00E+00 7.53E-03

CO2 4.87E+01 6.34E+01 7.92E+01 0.00E+00 2.04E+02

Acetaldehyde 1.73E-04 1.97E-04 3.86E-04 0.00E+00 9.70E-04
Acrolein 2.18E-05 2.58E-05 1.10E-04 0.00E+00 1.18E-04
Benzene 2.20E-03 2.51E-03 6.28E-04 0.00E+00 3.54E-04
1,3-Butadiene 2.45E-04 2.79E-04 2.83E-04 0.00E+00 2.05E-04
Formaldehyde 4.49E-04 5.12E-04 1.21E-03 0.00E+00 2.63E-03

2017 Annual Emissions (tpy)
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Projected Annual Off-Road Vehicle Travel
Stallworth Compressor Station

Vehicle Type
Round Trip 

(miles) Trips per Day Days/Year
Total Miles 
Per Year

All Terrain Vehicle (ATV) 0 0 0 0
Dump Trucks 0.3 16 240 1,152
Light Duty Trucks 0.8 10 240 1,920
Medium Duty Trucks 0.8 10 240 1,920
School Bus 0 0 0 0
Water / Fuel Truck 0.3 4 240 288

2017
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Emissions from Off-Road Vehicle Travel
Stallworth Compressor Station

PM10 PM2.5 PM10 PM2.5

(tons) (lb/VMT) (lb/VMT) (%) (tpy) (tpy)

All Terrain Vehicle (ATV) 0.25 0.21 0.02 75% 0.00 0.00
Dump Trucks 20 1.52 0.15 75% 0.22 0.02
Light Duty Trucks 2.5 0.60 0.06 75% 0.14 0.01
Medium Duty Trucks 5 0.82 0.08 75% 0.20 0.02
School Bus 15 1.34 0.13 75% 0.00 0.00
Water / Fuel Truck 20 1.52 0.15 75% 0.05 0.01

1. Emission factors calculated in accordance with AP-42 Section 13.2.2:

Unpaved Roads: E = k(s/12)a(W/3)b*[(365-p)/365]

k Factor (PM10, PM2.5) (lb/VMT) 1.5 0.15 AP-42 Table 13.2.2-2 (Final, 11/06)

Silt content, s 8.5 % AP-42 Table 13.2.2-1 (Final, 11/06)

Number of Rain Days, p 150 AP-42 Figure 13.2.2-1 (Final, 11/06)

a (PM10, PM2.5) 0.9 0.9 AP-42 Table 13.2.2-2 (Final, 11/06)

b (PM10, PM2.5) 0.45 0.45 AP-42 Table 13.2.2-2 (Final, 11/06)

2017 Annual 
Emissions

2. Assumed average dust control efficiency for road watering from AP-42 Section 13.2.2 and 
related background documents.

Vehicle Type

Mean 
Vehicle 
Weight

Emission Factor1
Control 

Efficiency2
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Projected Fugitive Dust Emissions from Earthmoving
Stallworth Compressor Station

PM10 PM2.5

Units of 
Measure 2017

Units of 
Measure 2017 2017

Bulldozing 1.03E+00 5.31E-01 lb/hr 1920 hr/yr 9.88E-01 5.10E-01
Grading 1.96E+00 2.24E-01 lb/VMT 123.1 VMT/yr 1.20E-01 1.38E-02

For bulldozing:
PM10 emissions factor (lb/hr) = 0.75 * [1.0 (s)^1.5 / (M)^1.4]

PM2.5 emission factor (lb/hr) = 0.105 * [5.7(s)^1.2 / (M)^1.3]
For grading:

PM10 emission factor (lb/VMT) = 0.60 * [0.051 (S)^2.0]

PM2.5 emission factor (lb/VMT) = 0.031 * [0.040 (S)^2.5]
Where:

s (Silt Content) = 8.5
M (Moisture Content) = 7.9

S (Vehicle Speed) = 8

2017
Land Disturbed (acres): 24.86

Square Miles: 0.039
Miles in 1 Direction: 0.197

Feet in 1 Direction: 1,041
Clearance of Grader (ft): 5

Number of Trips for 1 Grade: 208
Miles to Clear 1 Direction: 41.019

Miles with 50% Safety Factor: 61.5
Number of Times to Go Over Surface: 2

Total Travel (VMT/yr): 123.057

2. Vehicle miles traveled for grading calculate based on amount of land disturbed during construction each
 year, as follows:

1. Emissions were calculated using emission factor equations from Table 11.9-1, Compilation of Air 
Pollutant Emission Factors, USEPA AP-42, Fifth Edition, 10/98.

On-Site Activity

Emission Factors1 Operation2
PM10 

Emissions 
(tpy)

PM2.5 

Emissions 
(tpy)
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Summary of Projected Construction Emissions - Criteria Pollutants
Mobely Interconnect

Source
NOX CO SO2 VOC PM10 PM2.5 CO2

Construction Equipment Engines 19.88 22.81 1.32 3.58 2.49 2.49 5,033.51
On-Road Vehicle Travel 0.34 1.83 0.00 0.10 0.01 0.01 230.78
Off-Road Vehicle Travel -- -- -- -- 0.25 0.02 --
Earthmoving Fugitives -- -- -- -- 0.15 0.07 --

TOTAL: 20.21 24.64 1.32 3.68 2.90 2.59 5,264.29

2017 Construction Emissions (tpy)
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Summary of Projected Construction Emissions - Selected HAPs
Mobely Interconnect

Source
Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

Construction Equipment Engines 1.90E-01 1.07E-02 7.17E-02 7.17E-03 4.23E-01 7.02E-01
On-Road Vehicle Travel 1.01E-03 1.60E-04 3.31E-03 5.89E-04 2.80E-03 7.86E-03
Off-Road Vehicle Travel -- -- -- -- -- --
Earthmoving Fugitives -- -- -- -- -- --

TOTAL: 1.91E-01 1.09E-02 7.50E-02 7.76E-03 4.26E-01 7.10E-01

2017 Construction Emissions (tpy)

Resource Report 9 Appendix 9A -Mobely Interconnect Construction Emissions35



Projected Emissions from Construction Equipment Engines
Mobely Interconnect

(hp) Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

Air Compressor A 2270006015 310 1 60 20 8.41E-01 1.84E-01 5.66E-02 7.61E-02 7.80E-02 7.80E-02 2.18E+02
Air Compressor B 2270006015 310 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

All Terrain Vehicle (ATV)1 2282005015 18 2 60 20 3.06E-01 7.91E+00 2.80E-02 6.82E-01 7.68E-03 7.68E-03 6.15E+01
Asphalt Paver 2270002003 153 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Backhoe 2265002066 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Bobcat2 2265003040 150 1 60 20 3.13E-01 3.90E+00 6.35E-02 1.16E-01 1.42E-02 1.42E-02 1.39E+02
Booster/Pumps 2270006010 370 1 60 20 1.79E+00 4.87E-01 7.19E-02 1.49E-01 1.31E-01 1.31E-01 2.59E+02
Bucket Truck 2270002051 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Chain Saw 2260004020 1 1 60 2 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cherry Picker 2270002081 160 1 60 4 1.08E-01 9.92E-02 6.70E-03 1.07E-02 1.73E-02 1.73E-02 2.52E+01
Chipper/Shredder 2270004066 20 1 60 4 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Compactor 2270002009 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Compactor, Vibratory 2270002009 100 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Concrete Mixer Truck ( main pours ) 2270002042 150 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Concrete Mixer Truck ( small pours ) 2270002042 150 1 60 6 2.49E-01 1.31E-01 9.88E-03 2.66E-02 2.65E-02 2.65E-02 3.51E+01
Concrete Pumps 2270006010 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Crawler 2270002069 450 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Wheeled ( 20 ton ) 2270002045 150 1 60 12 2.61E-01 1.62E-01 1.82E-02 2.47E-02 3.66E-02 3.66E-02 7.02E+01
Crane, Wheeled (250 ton ) A 2270002045 715 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Wheeled (250 ton ) B 2270002045 715 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cuttings Cleaner System 2270002081 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Digger Derrick 2270002033 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Dozers 2270002069 410 1 60 4 1.39E-01 4.56E-02 1.41E-02 1.66E-02 2.26E-02 2.26E-02 5.82E+01
Drill Engine 2270002081 20 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Drilling Rig 2270002033 950 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Dump Truck 2270002078 325 1 60 20 1.92E+00 1.11E+00 7.56E-02 2.91E-01 2.48E-01 2.48E-01 2.68E+02
Excavator 2270002036 138 2 60 20 5.19E-01 5.07E-01 5.28E-02 5.83E-02 1.15E-01 1.15E-01 2.17E+02
Fork Lift 2270003020 120 1 60 20 1.16E-01 9.91E-02 2.12E-02 2.17E-02 3.65E-02 3.65E-02 9.46E+01
Front End Loaders 2270002066 196 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Generators 2270006005 430 2 60 28 5.82E+00 1.57E+00 2.34E-01 4.84E-01 4.14E-01 4.14E-01 8.44E+02
Grader 2270002048 140 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
HDD Rig 2270002033 600 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Heavy Lift Crane 2270002045 340 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hydrotest Truck 2270002051 100 1 60 1 1.79E-02 5.52E-03 8.31E-04 1.38E-03 1.57E-03 1.57E-03 3.55E+00
Jack Hammer 2270003040 405 2 60 10 1.02E+00 2.24E-01 7.33E-02 9.49E-02 1.01E-01 1.01E-01 2.84E+02
Light Tower 2270002081 50 4 60 20 9.55E-01 2.11E-01 3.93E-02 4.93E-02 6.66E-02 6.66E-02 1.58E+02
Man Lift A 2270003010 50 1 60 20 3.48E-01 3.60E-01 1.31E-02 9.21E-02 5.72E-02 5.72E-02 4.57E+01
Man Lift B 2270003010 50 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Mudd Unit 2270002081 400 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

2017 Construction Year
Operations Emissions (tpy)

Equipment Type SCC

Max. Engine 
Rating
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Projected Emissions from Construction Equipment Engines
Mobely Interconnect

(hp) Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

2017 Construction Year
Operations Emissions (tpy)

Equipment Type SCC

Max. Engine 
Rating

Pickup Trucks 2270002051 250 10 60 20 2.23E+00 7.89E-01 4.00E-01 4.52E-01 6.63E-01 6.63E-01 1.77E+03
Pile Driver 2270002081 350 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pipe Beveling Machine 2270002081 20 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pipe Tractor Trailer 2265002066 400 1 60 2 6.38E-02 7.24E-01 1.69E-02 2.10E-02 3.69E-03 3.69E-03 3.70E+01
Portable Pipe Bender 2270003040 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Rigging Loft 2265003010 10 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Roller 2270002015 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Scissor Lift 2270003010 20 2 60 20 3.21E-01 3.57E-01 1.12E-02 8.66E-02 5.11E-02 5.11E-02 3.65E+01
School Bus 2270002051 100 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Scrapper 2270002018 488 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SideBoom 2270002069 240 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Skid Steer Loader 2270002072 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Stake Bed 2270002081 200 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Sweeper 2270003030 12 1 30 6 1.06E-02 5.64E-03 4.30E-04 1.07E-03 8.85E-04 8.85E-04 1.40E+00
Tamper 2260002006 4 2 60 12 7.93E-03 1.84E+00 2.00E-03 3.62E-01 5.89E-02 5.89E-02 4.42E+00
Tandem Truck 2270002069 200 1 60 10 1.87E-01 8.10E-02 1.77E-02 2.15E-02 3.46E-02 3.46E-02 7.09E+01
Trackhoe 2265002066 320 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Trenching Machines 2270002030 200 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Trowel 2270002081 8 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Water / Fuel Truck 2270002051 250 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Welder 2270006025 35 4 60 20 9.86E-01 9.53E-01 3.93E-02 2.08E-01 1.35E-01 1.35E-01 1.28E+02
Welding Machine 2270006025 35 4 60 20 9.86E-01 9.53E-01 3.93E-02 2.08E-01 1.35E-01 1.35E-01 1.28E+02
Welding Rig 2270002051 10 4 60 20 1.43E-01 4.42E-02 6.65E-03 1.11E-02 1.25E-02 1.25E-02 2.84E+01
X-Ray Truck/Machine 2270002051 50 2 60 12 2.15E-01 6.63E-02 9.97E-03 1.66E-02 1.88E-02 1.88E-02 4.26E+01

1NONROAD2008a Model does not contain Emission Factors for All 
Terrain Vehicles (ATVs). Used Emission Factors for Personal 
Watercraft as a substitution.
2NONROAD2008a Model does not contain Emission Factors for Bobcat 
vehicle type. Used Emission Factors for Other Industrial Equipment 
vehicle type as a substitution.
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Mobely Interconnect

2017 Emissions
(tpy)

Acetaldehyde 1.90E-01
Acrolein 1.07E-02
Benzene 7.17E-02
1,3-Butadiene 7.17E-03
Formaldehyde 4.23E-01

Pollutant Fraction of VOC

Acetaldehyde 0.053

Acrolein 0.003

Benzene 0.020

1,3-Butadiene 0.002

Formaldehyde 0.118

Pollutant

1. Emissions of HAPs are estimated based on total VOC emissions for the 
construction year and Table 3.1-3 Air Toxic Fractions of VOC in EPA's 
guidance document Final Regulatory Analysis and Control of Emissions 
from Nonroad Diesel Engines , EPA420-R-04-007, May 2004.

Projected HAP Emissions from Construction Equipment 
Engines

Resource Report 9 Appendix 9A -Mobely Interconnect Construction Emissions38



Emission Factors for On-Road Vehicle Travel
Mobely Interconnect

Pollutant LDGV LDGT LDDT COM BUS HDDV

NOX 3.37E-01 3.76E-01 4.58E-01 6.99E+00 3.18E+00

CO 1.13E+01 1.13E+01 5.13E-01 1.01E+00 5.88E-01
SO2 6.80E-03 8.80E-03 4.10E-03 1.12E-02 1.06E-02

VOC 3.79E-01 4.47E-01 2.37E-01 3.48E-01 2.43E-01
PM10 2.48E-02 2.48E-02 4.65E-02 3.71E-02 8.74E-02

PM2.5 1.12E-02 1.13E-02 3.12E-02 2.06E-02 5.69E-02

CO2 3.68E+02 4.79E+02 5.99E+02 1.65E+03 1.55E+03

Acetaldehyde 1.31E-03 1.49E-03 2.92E-03 1.05E-02 7.33E-03
Acrolein 1.65E-04 1.90E-04 8.30E-04 1.28E-03 8.95E-04
Benzene 1.66E-02 1.89E-02 4.75E-03 3.84E-03 2.68E-03
1,3-Butadiene 1.85E-03 2.10E-03 2.14E-03 2.23E-03 1.55E-03
Formaldehyde 3.38E-03 3.85E-03 9.17E-03 2.85E-02 1.99E-02

2017 Emission Factors (grams/mile)

1. The emission factors were calculated using EPA's Mobile6.2 Vehicle Emission Modeling Software.  
Emission factors for each calendar year are based on average of Mobile6.2 generated factors for winter and 
summer of that year.

2. Temperatures for winter were based on average temperatures in January, and the temperatures for summer 
were based on average temperatures in July.  The data was extracted from National Oceanic and Atmospheric 
Administration (NOAA) website (http://www.ncdc.noaa.gov/cdo-web/datatools/normals) based on data 
collected from 1981 to 2010 by the Morgantown Hart Field, WV Station (COOP ID 466202).

3. Fuel assumptions included conventional gasoline, with an average RVP limit of 9 psi, and diesel with 
average sulfur content of 11 ppm.
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Projected Annual On-Road Vehicle Travel
Mobely Interconnect

Vehicle Type
Round Trip 

(miles) Trips per Day Days/Year
Total Miles 
Per Year

Commuter Bus 0 0 0 0
Light-Duty Diesel Truck 50 10 140 70,000
Light-Duty Gasoline Truck 50 10 140 70,000
Light-Duty Gasoline Vehicle 50 10 140 70,000
Heavy Duty Diesel Vehicle 50 10 140 70,000
Fuel Delivery 0 0 0 0

2017
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Emissions from On-Road Vehicle Travel
Mobely Interconnect

Pollutant LDGV LDGT LDDT COM BUS HDDV

NOX 2.60E-02 2.90E-02 3.53E-02 0.00E+00 2.45E-01

CO 8.71E-01 8.72E-01 3.96E-02 0.00E+00 4.54E-02
SO2 5.25E-04 6.79E-04 3.16E-04 0.00E+00 8.18E-04

VOC 2.92E-02 3.45E-02 1.82E-02 0.00E+00 1.88E-02
PM10 1.91E-03 1.91E-03 3.58E-03 0.00E+00 6.74E-03

PM2.5 8.64E-04 8.72E-04 2.41E-03 0.00E+00 4.39E-03

CO2 2.84E+01 3.70E+01 4.62E+01 0.00E+00 1.19E+02

Acetaldehyde 1.01E-04 1.15E-04 2.25E-04 0.00E+00 5.66E-04
Acrolein 1.27E-05 1.47E-05 6.40E-05 0.00E+00 6.91E-05
Benzene 1.28E-03 1.46E-03 3.66E-04 0.00E+00 2.06E-04
1,3-Butadiene 1.42E-04 1.62E-04 1.65E-04 0.00E+00 1.20E-04
Formaldehyde 2.61E-04 2.97E-04 7.07E-04 0.00E+00 1.54E-03

2017 Annual Emissions (tpy)

Resource Report 9 Appendix 9A -Mobely Interconnect Construction Emissions41



Projected Annual Off-Road Vehicle Travel
Mobely Interconnect

Vehicle Type
Round Trip 

(miles) Trips per Day Days/Year
Total Miles 
Per Year

All Terrain Vehicle (ATV) 0 0 0 0
Dump Trucks 0.3 4 140 168
Light Duty Trucks 0.8 10 140 1,120
Medium Duty Trucks 0.8 10 140 1,120
School Bus 0 0 0 0
Water / Fuel Truck 0.3 2 140 84

2017
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Emissions from Off-Road Vehicle Travel
Mobely Interconnect

PM10 PM2.5 PM10 PM2.5

(tons) (lb/VMT) (lb/VMT) (%) (tpy) (tpy)

All Terrain Vehicle (ATV) 0.25 0.21 0.02 75% 0.00 0.00
Dump Trucks 20 1.52 0.15 75% 0.03 0.00
Light Duty Trucks 2.5 0.60 0.06 75% 0.08 0.01
Medium Duty Trucks 5 0.82 0.08 75% 0.11 0.01
School Bus 15 1.34 0.13 75% 0.00 0.00
Water / Fuel Truck 20 1.52 0.15 75% 0.02 0.00

1. Emission factors calculated in accordance with AP-42 Section 13.2.2:

Unpaved Roads: E = k(s/12)a(W/3)b*[(365-p)/365]

k Factor (PM10, PM2.5) (lb/VMT) 1.5 0.15 AP-42 Table 13.2.2-2 (Final, 11/06)

Silt content, s 8.5 % AP-42 Table 13.2.2-1 (Final, 11/06)

Number of Rain Days, p 150 AP-42 Figure 13.2.2-1 (Final, 11/06)

a (PM10, PM2.5) 0.9 0.9 AP-42 Table 13.2.2-2 (Final, 11/06)

b (PM10, PM2.5) 0.45 0.45 AP-42 Table 13.2.2-2 (Final, 11/06)

2017 Annual 
Emissions

2. Assumed average dust control efficiency for road watering from AP-42 Section 13.2.2 and 
related background documents.

Vehicle Type

Mean 
Vehicle 
Weight

Emission Factor1
Control 

Efficiency2
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Projected Fugitive Dust Emissions from Earthmoving
Mobely Interconnect

PM10 PM2.5

Units of 
Measure 2017

Units of 
Measure 2017 2017

Bulldozing 1.03E+00 5.31E-01 lb/hr 240 hr/yr 1.24E-01 6.38E-02
Grading 1.96E+00 2.24E-01 lb/VMT 25.7 VMT/yr 2.52E-02 2.89E-03

For bulldozing:
PM10 emissions factor (lb/hr) = 0.75 * [1.0 (s)^1.5 / (M)^1.4]

PM2.5 emission factor (lb/hr) = 0.105 * [5.7(s)^1.2 / (M)^1.3]
For grading:

PM10 emission factor (lb/VMT) = 0.60 * [0.051 (S)^2.0]

PM2.5 emission factor (lb/VMT) = 0.031 * [0.040 (S)^2.5]
Where:

s (Silt Content) = 8.5
M (Moisture Content) = 7.9

S (Vehicle Speed) = 8

2017
Land Disturbed (acres): 5.2

Square Miles: 0.008
Miles in 1 Direction: 0.090

Feet in 1 Direction: 476
Clearance of Grader (ft): 5

Number of Trips for 1 Grade: 95
Miles to Clear 1 Direction: 8.58

Miles with 50% Safety Factor: 12.9
Number of Times to Go Over Surface: 2

Total Travel (VMT/yr): 25.74

2. Vehicle miles traveled for grading calculate based on amount of land disturbed during construction each
 year, as follows:

1. Emissions were calculated using emission factor equations from Table 11.9-1, Compilation of Air 
Pollutant Emission Factors, USEPA AP-42, Fifth Edition, 10/98.

On-Site Activity

Emission Factors1 Operation2
PM10 

Emissions 
(tpy)

PM2.5 

Emissions 
(tpy)
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Summary of Projected Construction Emissions - Criteria Pollutants
Sherwood Interconnect

Source
NOX CO SO2 VOC PM10 PM2.5 CO2

Construction Equipment Engines 19.88 22.81 1.32 3.58 2.49 2.49 5,033.51
On-Road Vehicle Travel 0.34 1.83 0.00 0.10 0.01 0.01 230.78
Off-Road Vehicle Travel -- -- -- -- 0.25 0.02 --
Earthmoving Fugitives -- -- -- -- 0.16 0.07 --

TOTAL: 20.21 24.64 1.32 3.68 2.90 2.59 5,264.29

2017 Construction Emissions (tpy)
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Summary of Projected Construction Emissions - Selected HAPs
Sherwood Interconnect

Source
Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

Construction Equipment Engines 1.90E-01 1.07E-02 7.17E-02 7.17E-03 4.23E-01 7.02E-01
On-Road Vehicle Travel 1.01E-03 1.60E-04 3.31E-03 5.89E-04 2.80E-03 7.86E-03
Off-Road Vehicle Travel -- -- -- -- -- --
Earthmoving Fugitives -- -- -- -- -- --

TOTAL: 1.91E-01 1.09E-02 7.50E-02 7.76E-03 4.26E-01 7.10E-01

2017 Construction Emissions (tpy)
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Projected Emissions from Construction Equipment Engines
Sherwood Interconnect

(hp) Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

Air Compressor A 2270006015 310 1 60 20 8.41E-01 1.84E-01 5.66E-02 7.61E-02 7.80E-02 7.80E-02 2.18E+02
Air Compressor B 2270006015 310 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

All Terrain Vehicle (ATV)1 2282005015 18 2 60 20 3.06E-01 7.91E+00 2.80E-02 6.82E-01 7.68E-03 7.68E-03 6.15E+01
Asphalt Paver 2270002003 153 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Backhoe 2265002066 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Bobcat2 2265003040 150 1 60 20 3.13E-01 3.90E+00 6.35E-02 1.16E-01 1.42E-02 1.42E-02 1.39E+02
Booster/Pumps 2270006010 370 1 60 20 1.79E+00 4.87E-01 7.19E-02 1.49E-01 1.31E-01 1.31E-01 2.59E+02
Bucket Truck 2270002051 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Chain Saw 2260004020 1 1 60 2 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cherry Picker 2270002081 160 1 60 4 1.08E-01 9.92E-02 6.70E-03 1.07E-02 1.73E-02 1.73E-02 2.52E+01
Chipper/Shredder 2270004066 20 1 60 4 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Compactor 2270002009 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Compactor, Vibratory 2270002009 100 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Concrete Mixer Truck ( main pours ) 2270002042 150 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Concrete Mixer Truck ( small pours ) 2270002042 150 1 60 6 2.49E-01 1.31E-01 9.88E-03 2.66E-02 2.65E-02 2.65E-02 3.51E+01
Concrete Pumps 2270006010 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Crawler 2270002069 450 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Wheeled ( 20 ton ) 2270002045 150 1 60 12 2.61E-01 1.62E-01 1.82E-02 2.47E-02 3.66E-02 3.66E-02 7.02E+01
Crane, Wheeled (250 ton ) A 2270002045 715 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Wheeled (250 ton ) B 2270002045 715 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cuttings Cleaner System 2270002081 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Digger Derrick 2270002033 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Dozers 2270002069 410 1 60 4 1.39E-01 4.56E-02 1.41E-02 1.66E-02 2.26E-02 2.26E-02 5.82E+01
Drill Engine 2270002081 20 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Drilling Rig 2270002033 950 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Dump Truck 2270002078 325 1 60 20 1.92E+00 1.11E+00 7.56E-02 2.91E-01 2.48E-01 2.48E-01 2.68E+02
Excavator 2270002036 138 2 60 20 5.19E-01 5.07E-01 5.28E-02 5.83E-02 1.15E-01 1.15E-01 2.17E+02
Fork Lift 2270003020 120 1 60 20 1.16E-01 9.91E-02 2.12E-02 2.17E-02 3.65E-02 3.65E-02 9.46E+01
Front End Loaders 2270002066 196 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Generators 2270006005 430 2 60 28 5.82E+00 1.57E+00 2.34E-01 4.84E-01 4.14E-01 4.14E-01 8.44E+02
Grader 2270002048 140 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
HDD Rig 2270002033 600 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Heavy Lift Crane 2270002045 340 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hydrotest Truck 2270002051 100 1 60 1 1.79E-02 5.52E-03 8.31E-04 1.38E-03 1.57E-03 1.57E-03 3.55E+00
Jack Hammer 2270003040 405 2 60 10 1.02E+00 2.24E-01 7.33E-02 9.49E-02 1.01E-01 1.01E-01 2.84E+02
Light Tower 2270002081 50 4 60 20 9.55E-01 2.11E-01 3.93E-02 4.93E-02 6.66E-02 6.66E-02 1.58E+02
Man Lift A 2270003010 50 1 60 20 3.48E-01 3.60E-01 1.31E-02 9.21E-02 5.72E-02 5.72E-02 4.57E+01
Man Lift B 2270003010 50 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Mudd Unit 2270002081 400 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

2017 Construction Year
Operations Emissions (tpy)

Equipment Type SCC

Max. Engine 
Rating
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Projected Emissions from Construction Equipment Engines
Sherwood Interconnect

(hp) Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

2017 Construction Year
Operations Emissions (tpy)

Equipment Type SCC

Max. Engine 
Rating

Pickup Trucks 2270002051 250 10 60 20 2.23E+00 7.89E-01 4.00E-01 4.52E-01 6.63E-01 6.63E-01 1.77E+03
Pile Driver 2270002081 350 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pipe Beveling Machine 2270002081 20 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pipe Tractor Trailer 2265002066 400 1 60 2 6.38E-02 7.24E-01 1.69E-02 2.10E-02 3.69E-03 3.69E-03 3.70E+01
Portable Pipe Bender 2270003040 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Rigging Loft 2265003010 10 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Roller 2270002015 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Scissor Lift 2270003010 20 2 60 20 3.21E-01 3.57E-01 1.12E-02 8.66E-02 5.11E-02 5.11E-02 3.65E+01
School Bus 2270002051 100 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Scrapper 2270002018 488 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SideBoom 2270002069 240 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Skid Steer Loader 2270002072 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Stake Bed 2270002081 200 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Sweeper 2270003030 12 1 30 6 1.06E-02 5.64E-03 4.30E-04 1.07E-03 8.85E-04 8.85E-04 1.40E+00
Tamper 2260002006 4 2 60 12 7.93E-03 1.84E+00 2.00E-03 3.62E-01 5.89E-02 5.89E-02 4.42E+00
Tandem Truck 2270002069 200 1 60 10 1.87E-01 8.10E-02 1.77E-02 2.15E-02 3.46E-02 3.46E-02 7.09E+01
Trackhoe 2265002066 320 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Trenching Machines 2270002030 200 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Trowel 2270002081 8 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Water / Fuel Truck 2270002051 250 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Welder 2270006025 35 4 60 20 9.86E-01 9.53E-01 3.93E-02 2.08E-01 1.35E-01 1.35E-01 1.28E+02
Welding Machine 2270006025 35 4 60 20 9.86E-01 9.53E-01 3.93E-02 2.08E-01 1.35E-01 1.35E-01 1.28E+02
Welding Rig 2270002051 10 4 60 20 1.43E-01 4.42E-02 6.65E-03 1.11E-02 1.25E-02 1.25E-02 2.84E+01
X-Ray Truck/Machine 2270002051 50 2 60 12 2.15E-01 6.63E-02 9.97E-03 1.66E-02 1.88E-02 1.88E-02 4.26E+01

1NONROAD2008a Model does not contain Emission Factors for All 
Terrain Vehicles (ATVs). Used Emission Factors for Personal 
Watercraft as a substitution.
2NONROAD2008a Model does not contain Emission Factors for Bobcat 
vehicle type. Used Emission Factors for Other Industrial Equipment 
vehicle type as a substitution.
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Projected HAP Emissions from Construction Equipment E
Sherwood Interconnect

2017 Emissions
(tpy)

Acetaldehyde 1.90E-01
Acrolein 1.07E-02
Benzene 7.17E-02
1,3-Butadiene 7.17E-03
Formaldehyde 4.23E-01

Pollutant Fraction of VOC

Acetaldehyde 0.053

Acrolein 0.003

Benzene 0.020

1,3-Butadiene 0.002

Formaldehyde 0.118

Pollutant

1. Emissions of HAPs are estimated based on total VOC emissions for the 
construction year and Table 3.1-3 Air Toxic Fractions of VOC in EPA's 
guidance document Final Regulatory Analysis and Control of Emissions 
from Nonroad Diesel Engines , EPA420-R-04-007, May 2004.
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Emission Factors for On-Road Vehicle Travel
Sherwood Interconnect

Pollutant LDGV LDGT LDDT COM BUS HDDV

NOX 3.37E-01 3.76E-01 4.58E-01 6.99E+00 3.18E+00
CO 1.13E+01 1.13E+01 5.13E-01 1.01E+00 5.88E-01
SO2 6.80E-03 8.80E-03 4.10E-03 1.12E-02 1.06E-02
VOC 3.79E-01 4.47E-01 2.37E-01 3.48E-01 2.43E-01
PM10 2.48E-02 2.48E-02 4.65E-02 3.71E-02 8.74E-02

PM2.5 1.12E-02 1.13E-02 3.12E-02 2.06E-02 5.69E-02

CO2 3.68E+02 4.79E+02 5.99E+02 1.65E+03 1.55E+03
Acetaldehyde 1.31E-03 1.49E-03 2.92E-03 1.05E-02 7.33E-03
Acrolein 1.65E-04 1.90E-04 8.30E-04 1.28E-03 8.95E-04
Benzene 1.66E-02 1.89E-02 4.75E-03 3.84E-03 2.68E-03
1,3-Butadiene 1.85E-03 2.10E-03 2.14E-03 2.23E-03 1.55E-03
Formaldehyde 3.38E-03 3.85E-03 9.17E-03 2.85E-02 1.99E-02

2017 Emission Factors (grams/mile)

1. The emission factors were calculated using EPA's Mobile6.2 Vehicle Emission Modeling Software.  
Emission factors for each calendar year are based on average of Mobile6.2 generated factors for winter and 
summer of that year.

2. Temperatures for winter were based on average temperatures in January, and the temperatures for 
summer were based on average temperatures in July.  The data was extracted from National Oceanic and 
Atmospheric Administration (NOAA) website (http://www.ncdc.noaa.gov/cdo-web/datatools/normals) 
based on data collected from 1981 to 2010 by the Morgantown Hart Field, WV Station (COOP ID 466202).

3. Fuel assumptions included conventional gasoline, with an average RVP limit of 9 psi, and diesel with 
average sulfur content of 11 ppm.
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Projected Annual On-Road Vehicle Travel
Sherwood Interconnect

Vehicle Type
Round Trip 

(miles) Trips per Day Days/Year
Total Miles 
Per Year

Commuter Bus 0 0 0 0
Light-Duty Diesel Truck 50 10 140 70,000
Light-Duty Gasoline Truck 50 10 140 70,000
Light-Duty Gasoline Vehicle 50 10 140 70,000
Heavy Duty Diesel Vehicle 50 10 140 70,000
Fuel Delivery 0 0 0 0

2017
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Emissions from On-Road Vehicle Travel
Sherwood Interconnect

Pollutant LDGV LDGT LDDT COM BUS HDDV

NOX 2.60E-02 2.90E-02 3.53E-02 0.00E+00 2.45E-01

CO 8.71E-01 8.72E-01 3.96E-02 0.00E+00 4.54E-02
SO2 5.25E-04 6.79E-04 3.16E-04 0.00E+00 8.18E-04

VOC 2.92E-02 3.45E-02 1.82E-02 0.00E+00 1.88E-02
PM10 1.91E-03 1.91E-03 3.58E-03 0.00E+00 6.74E-03

PM2.5 8.64E-04 8.72E-04 2.41E-03 0.00E+00 4.39E-03

CO2 2.84E+01 3.70E+01 4.62E+01 0.00E+00 1.19E+02

Acetaldehyde 1.01E-04 1.15E-04 2.25E-04 0.00E+00 5.66E-04
Acrolein 1.27E-05 1.47E-05 6.40E-05 0.00E+00 6.91E-05
Benzene 1.28E-03 1.46E-03 3.66E-04 0.00E+00 2.06E-04
1,3-Butadiene 1.42E-04 1.62E-04 1.65E-04 0.00E+00 1.20E-04
Formaldehyde 2.61E-04 2.97E-04 7.07E-04 0.00E+00 1.54E-03

2017 Annual Emissions (tpy)
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Projected Annual Off-Road Vehicle Travel
Sherwood Interconnect

Vehicle Type
Round Trip 

(miles) Trips per Day Days/Year
Total Miles 
Per Year

All Terrain Vehicle (ATV) 0 0 0 0
Dump Trucks 0.3 4 140 168
Light Duty Trucks 0.8 10 140 1,120
Medium Duty Trucks 0.8 10 140 1,120
School Bus 0 0 0 0
Water / Fuel Truck 0.3 2 140 84

2017

Resource Report 9 Appendix 9A - Sherwood Interconnect Construction Emissions53



Emissions from Off-Road Vehicle Travel
Sherwood Interconnect

PM10 PM2.5 PM10 PM2.5

(tons) (lb/VMT) (lb/VMT) (%) (tpy) (tpy)

All Terrain Vehicle (ATV) 0.25 0.21 0.02 75% 0.00 0.00
Dump Trucks 20 1.52 0.15 75% 0.03 0.00
Light Duty Trucks 2.5 0.60 0.06 75% 0.08 0.01
Medium Duty Trucks 5 0.82 0.08 75% 0.11 0.01
School Bus 15 1.34 0.13 75% 0.00 0.00
Water / Fuel Truck 20 1.52 0.15 75% 0.02 0.00

1. Emission factors calculated in accordance with AP-42 Section 13.2.2:

Unpaved Roads: E = k(s/12)a(W/3)b*[(365-p)/365]

k Factor (PM10, PM2.5) (lb/VMT) 1.5 0.15 AP-42 Table 13.2.2-2 (Final, 11/06)

Silt content, s 8.5 % AP-42 Table 13.2.2-1 (Final, 11/06)

Number of Rain Days, p 150 AP-42 Figure 13.2.2-1 (Final, 11/06)

a (PM10, PM2.5) 0.9 0.9 AP-42 Table 13.2.2-2 (Final, 11/06)

b (PM10, PM2.5) 0.45 0.45 AP-42 Table 13.2.2-2 (Final, 11/06)

2017 Annual 
Emissions

2. Assumed average dust control efficiency for road watering from AP-42 Section 13.2.2 and 
related background documents.

Vehicle Type

Mean 
Vehicle 
Weight

Emission Factor1
Control 

Efficiency2
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Projected Fugitive Dust Emissions from Earthmoving
Sherwood Interconnect

PM10 PM2.5

Units of 
Measure 2017

Units of 
Measure 2017 2017

Bulldozing 1.03E+00 5.31E-01 lb/hr 240 hr/yr 1.24E-01 6.38E-02
Grading 1.96E+00 2.24E-01 lb/VMT 35.1 VMT/yr 3.44E-02 3.94E-03

For bulldozing:
PM10 emissions factor (lb/hr) = 0.75 * [1.0 (s)^1.5 / (M)^1.4]

PM2.5 emission factor (lb/hr) = 0.105 * [5.7(s)^1.2 / (M)^1.3]
For grading:

PM10 emission factor (lb/VMT) = 0.60 * [0.051 (S)^2.0]

PM2.5 emission factor (lb/VMT) = 0.031 * [0.040 (S)^2.5]
Where:

s (Silt Content) = 8.5
M (Moisture Content) = 7.9

S (Vehicle Speed) = 8

2017
Land Disturbed (acres): 7.1

Square Miles: 0.011
Miles in 1 Direction: 0.105

Feet in 1 Direction: 556
Clearance of Grader (ft): 5

Number of Trips for 1 Grade: 111
Miles to Clear 1 Direction: 11.715

Miles with 50% Safety Factor: 17.6
Number of Times to Go Over Surface: 2

Total Travel (VMT/yr): 35.145

2. Vehicle miles traveled for grading calculate based on amount of land disturbed during construction each
 year, as follows:

1. Emissions were calculated using emission factor equations from Table 11.9-1, Compilation of Air 
Pollutant Emission Factors, USEPA AP-42, Fifth Edition, 10/98.

On-Site Activity

Emission Factors1 Operation2
PM10 

Emissions 
(tpy)

PM2.5 

Emissions 
(tpy)

Resource Report 9 Appendix 9A - Sherwood Interconnect Construction Emissions55



Summary of Projected Construction Emissions - Criteria Pollutants
Transco Interconnect

Source
NOX CO SO2 VOC PM10 PM2.5 CO2

Construction Equipment Engines 17.80 21.19 1.30 3.37 2.37 2.37 5,036.18
On-Road Vehicle Travel 0.29 1.67 0.00 0.10 0.01 0.01 230.76
Off-Road Vehicle Travel -- -- -- -- 0.25 0.02 --
Earthmoving Fugitives -- -- -- -- 0.14 0.07 --

TOTAL: 18.10 22.86 1.31 3.46 2.76 2.47 5,266.94

2018 Construction Emissions (tpy)
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Summary of Projected Construction Emissions - Selected HAPs
Transco Interconnect

Source
Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

Construction Equipment Engines 1.78E-01 1.01E-02 6.73E-02 6.73E-03 3.97E-01 6.60E-01
On-Road Vehicle Travel 9.54E-04 1.50E-04 3.04E-03 5.46E-04 2.65E-03 7.34E-03
Off-Road Vehicle Travel -- -- -- -- -- --
Earthmoving Fugitives -- -- -- -- -- --

TOTAL: 1.79E-01 1.02E-02 7.04E-02 7.28E-03 4.00E-01 6.67E-01

2018 Construction Emissions (tpy)
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Projected Emissions from Construction Equipment Engines
Transco Interconnect

(hp) Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

Air Compressor A 2270006015 310 1 60 20 7.32E-01 1.62E-01 5.54E-02 7.16E-02 7.73E-02 7.73E-02 2.18E+02
Air Compressor B 2270006015 310 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

All Terrain Vehicle (ATV)1 2282005015 18 2 60 20 3.00E-01 7.84E+00 2.79E-02 6.31E-01 5.96E-03 5.96E-03 6.13E+01
Asphalt Paver 2270002003 153 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Backhoe 2265002066 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Bobcat2 2265003040 150 1 60 20 2.63E-01 3.32E+00 6.33E-02 9.59E-02 1.41E-02 1.41E-02 1.39E+02
Booster/Pumps 2270006010 370 1 60 20 1.66E+00 4.42E-01 7.09E-02 1.41E-01 1.26E-01 1.26E-01 2.59E+02
Bucket Truck 2270002051 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Chain Saw 2260004020 1 1 60 2 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cherry Picker 2270002081 160 1 60 4 9.51E-02 8.90E-02 6.56E-03 9.78E-03 1.63E-02 1.63E-02 2.52E+01
Chipper/Shredder 2270004066 20 1 60 4 2.55E-02 6.25E-03 7.63E-04 1.78E-03 1.41E-03 1.41E-03 2.80E+00
Compactor 2270002009 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Compactor, Vibratory 2270002009 100 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Concrete Mixer Truck ( main pours ) 2270002042 150 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Concrete Mixer Truck ( small pours ) 2270002042 150 1 60 6 2.33E-01 1.23E-01 9.75E-03 2.50E-02 2.54E-02 2.54E-02 3.51E+01
Concrete Pumps 2270006010 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Crawler 2270002069 450 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Wheeled ( 20 ton ) 2270002045 150 1 60 12 2.20E-01 1.41E-01 1.78E-02 2.24E-02 3.48E-02 3.48E-02 7.02E+01
Crane, Wheeled (250 ton ) A 2270002045 715 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Wheeled (250 ton ) B 2270002045 715 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cuttings Cleaner System 2270002081 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Digger Derrick 2270002033 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Dozers 2270002069 410 1 60 4 1.12E-01 3.52E-02 1.36E-02 1.59E-02 2.18E-02 2.18E-02 5.82E+01
Drill Engine 2270002081 20 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Drilling Rig 2270002033 950 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Dump Truck 2270002078 325 1 60 20 1.79E+00 1.03E+00 7.47E-02 2.71E-01 2.36E-01 2.36E-01 2.68E+02
Excavator 2270002036 138 2 60 20 4.01E-01 3.79E-01 5.10E-02 5.46E-02 1.01E-01 1.01E-01 2.17E+02
Fork Lift 2270003020 120 1 60 20 7.71E-02 8.09E-02 2.10E-02 2.13E-02 3.43E-02 3.43E-02 9.46E+01
Front End Loaders 2270002066 196 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Generators 2270006005 430 2 60 28 5.40E+00 1.42E+00 2.31E-01 4.56E-01 4.00E-01 4.00E-01 8.44E+02
Grader 2270002048 140 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
HDD Rig 2270002033 600 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Heavy Lift Crane 2270002045 340 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hydrotest Truck 2270002051 100 1 60 1 1.70E-02 4.66E-03 8.06E-04 1.31E-03 1.54E-03 1.54E-03 3.55E+00
Jack Hammer 2270003040 405 2 60 10 8.79E-01 1.96E-01 7.16E-02 8.93E-02 1.00E-01 1.00E-01 2.84E+02
Light Tower 2270002081 50 4 60 20 9.06E-01 1.65E-01 3.78E-02 4.47E-02 6.33E-02 6.33E-02 1.58E+02
Man Lift A 2270003010 50 1 60 20 3.37E-01 3.32E-01 1.29E-02 8.42E-02 5.40E-02 5.40E-02 4.58E+01
Man Lift B 2270003010 50 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Mudd Unit 2270002081 400 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

2018 Construction Year
Operations Emissions (tpy)

Equipment Type SCC

Max. Engine 
Rating
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Projected Emissions from Construction Equipment Engines
Transco Interconnect

(hp) Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

2018 Construction Year
Operations Emissions (tpy)

Equipment Type SCC

Max. Engine 
Rating

Pickup Trucks 2270002051 250 10 60 20 1.56E+00 6.36E-01 3.95E-01 4.45E-01 6.36E-01 6.36E-01 1.77E+03
Pile Driver 2270002081 350 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pipe Beveling Machine 2270002081 20 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pipe Tractor Trailer 2265002066 400 1 60 2 5.94E-02 6.90E-01 1.69E-02 1.98E-02 3.68E-03 3.68E-03 3.70E+01
Portable Pipe Bender 2270003040 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Rigging Loft 2265003010 10 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Roller 2270002015 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Scissor Lift 2270003010 20 2 60 20 3.13E-01 3.38E-01 1.12E-02 8.09E-02 4.83E-02 4.83E-02 3.66E+01
School Bus 2270002051 100 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Scrapper 2270002018 488 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SideBoom 2270002069 240 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Skid Steer Loader 2270002072 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Stake Bed 2270002081 200 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Sweeper 2270003030 12 1 30 6 1.06E-02 5.64E-03 4.30E-04 1.07E-03 8.87E-04 8.87E-04 1.40E+00
Tamper 2260002006 4 2 60 12 7.93E-03 1.84E+00 2.00E-03 3.62E-01 5.89E-02 5.89E-02 4.42E+00
Tandem Truck 2270002069 200 1 60 10 1.53E-01 6.51E-02 1.71E-02 2.04E-02 3.21E-02 3.21E-02 7.09E+01
Trackhoe 2265002066 320 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Trenching Machines 2270002030 200 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Trowel 2270002081 8 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Water / Fuel Truck 2270002051 250 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Welder 2270006025 35 4 60 20 9.57E-01 8.75E-01 3.93E-02 1.87E-01 1.24E-01 1.24E-01 1.28E+02
Welding Machine 2270006025 35 4 60 20 9.57E-01 8.75E-01 3.93E-02 1.87E-01 1.24E-01 1.24E-01 1.28E+02
Welding Rig 2270002051 10 4 60 20 1.36E-01 3.72E-02 6.45E-03 1.05E-02 1.23E-02 1.23E-02 2.84E+01
X-Ray Truck/Machine 2270002051 50 2 60 12 2.04E-01 5.59E-02 9.68E-03 1.57E-02 1.85E-02 1.85E-02 4.26E+01

1NONROAD2008a Model does not contain Emission Factors for All 
Terrain Vehicles (ATVs). Used Emission Factors for Personal 
Watercraft as a substitution.
2NONROAD2008a Model does not contain Emission Factors for Bobcat 
vehicle type. Used Emission Factors for Other Industrial Equipment 
vehicle type as a substitution.
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Transco Interconnect

2018 Emissions
(tpy)

Acetaldehyde 1.78E-01
Acrolein 1.01E-02
Benzene 6.73E-02
1,3-Butadiene 6.73E-03
Formaldehyde 3.97E-01

Pollutant Fraction of VOC

Acetaldehyde 0.053

Acrolein 0.003

Benzene 0.020

1,3-Butadiene 0.002

Formaldehyde 0.118

Pollutant

1. Emissions of HAPs are estimated based on total VOC emissions for the 
construction year and Table 3.1-3 Air Toxic Fractions of VOC in EPA's 
guidance document Final Regulatory Analysis and Control of Emissions 
from Nonroad Diesel Engines , EPA420-R-04-007, May 2004.

Projected HAP Emissions from Construction Equipment 
Engines
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Emission Factors for On-Road Vehicle Travel
Transco Interconnect

Pollutant LDGV LDGT LDDT COM BUS HDDV

NOX 3.11E-01 3.48E-01 4.06E-01 6.38E+00 2.71E+00

CO 1.04E+01 1.03E+01 4.77E-01 8.85E-01 5.15E-01
SO2 6.80E-03 8.80E-03 4.10E-03 1.12E-02 1.06E-02

VOC 3.72E-01 4.41E-01 2.12E-01 3.28E-01 2.38E-01
PM10 2.47E-02 2.48E-02 4.02E-02 3.71E-02 7.62E-02

PM2.5 1.12E-02 1.13E-02 2.55E-02 2.06E-02 4.66E-02

CO2 3.68E+02 4.79E+02 5.99E+02 1.65E+03 1.54E+03

Acetaldehyde 1.20E-03 1.36E-03 2.62E-03 9.90E-03 7.19E-03
Acrolein 1.55E-04 1.75E-04 7.40E-04 1.21E-03 8.75E-04
Benzene 1.52E-02 1.73E-02 4.26E-03 3.61E-03 2.62E-03
1,3-Butadiene 1.71E-03 1.93E-03 1.92E-03 2.10E-03 1.52E-03
Formaldehyde 3.13E-03 3.53E-03 8.21E-03 2.69E-02 1.95E-02

2018 Emission Factors (grams/mile)

1. The emission factors were calculated using EPA's Mobile6.2 Vehicle Emission Modeling Software.  
Emission factors for each calendar year are based on average of Mobile6.2 generated factors for winter and 
summer of that year.

2. Temperatures for winter were based on average temperatures in January, and the temperatures for summer 
were based on average temperatures in July.  The data was extracted from National Oceanic and Atmospheric 
Administration (NOAA) website (http://www.ncdc.noaa.gov/cdo-web/datatools/normals) based on data 
collected from 1981 to 2010 by the Morgantown Hart Field, WV Station (COOP ID 466202).

3. Fuel assumptions included conventional gasoline, with an average RVP limit of 9 psi, and diesel with 
average sulfur content of 11 ppm.

Resource Report 9 Appendix 9A - Transco Interconnect Construction Emission61



Projected Annual On-Road Vehicle Travel
Transco Interconnect

Vehicle Type
Round Trip 

(miles) Trips per Day Days/Year
Total Miles 
Per Year

Commuter Bus 0 0 0 0
Light-Duty Diesel Truck 50 10 140 70,000
Light-Duty Gasoline Truck 50 10 140 70,000
Light-Duty Gasoline Vehicle 50 10 140 70,000
Heavy Duty Diesel Vehicle 50 10 140 70,000
Fuel Delivery 0 0 0 0

2018
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Emissions from On-Road Vehicle Travel
Transco Interconnect

Pollutant LDGV LDGT LDDT COM BUS HDDV

NOX 2.40E-02 2.69E-02 3.13E-02 0.00E+00 2.09E-01

CO 8.00E-01 7.93E-01 3.68E-02 0.00E+00 3.97E-02
SO2 5.25E-04 6.79E-04 3.16E-04 0.00E+00 8.18E-04

VOC 2.87E-02 3.40E-02 1.64E-02 0.00E+00 1.84E-02
PM10 1.91E-03 1.91E-03 3.10E-03 0.00E+00 5.88E-03

PM2.5 8.64E-04 8.72E-04 1.96E-03 0.00E+00 3.60E-03

CO2 2.84E+01 3.70E+01 4.62E+01 0.00E+00 1.19E+02

Acetaldehyde 9.26E-05 1.05E-04 2.02E-04 0.00E+00 5.54E-04
Acrolein 1.20E-05 1.35E-05 5.71E-05 0.00E+00 6.75E-05
Benzene 1.18E-03 1.33E-03 3.28E-04 0.00E+00 2.02E-04
1,3-Butadiene 1.32E-04 1.49E-04 1.48E-04 0.00E+00 1.17E-04
Formaldehyde 2.41E-04 2.72E-04 6.33E-04 0.00E+00 1.51E-03

2018 Annual Emissions (tpy)
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Projected Annual Off-Road Vehicle Travel
Transco Interconnect

Vehicle Type
Round Trip 

(miles) Trips per Day Days/Year
Total Miles 
Per Year

All Terrain Vehicle (ATV) 0 0 0 0
Dump Trucks 0.3 4 140 168
Light Duty Trucks 0.8 10 140 1,120
Medium Duty Trucks 0.8 10 140 1,120
School Bus 0 0 0 0
Water / Fuel Truck 0.3 2 140 84

2018

Resource Report 9 Appendix 9A - Transco Interconnect Construction Emission64



Emissions from Off-Road Vehicle Travel
Transco Interconnect

PM10 PM2.5 PM10 PM2.5

(tons) (lb/VMT) (lb/VMT) (%) (tpy) (tpy)

All Terrain Vehicle (ATV) 0.25 0.21 0.02 75% 0.00 0.00
Dump Trucks 20 1.52 0.15 75% 0.03 0.00
Light Duty Trucks 2.5 0.60 0.06 75% 0.08 0.01
Medium Duty Trucks 5 0.82 0.08 75% 0.11 0.01
School Bus 15 1.34 0.13 75% 0.00 0.00
Water / Fuel Truck 20 1.52 0.15 75% 0.02 0.00

1. Emission factors calculated in accordance with AP-42 Section 13.2.2:

Unpaved Roads: E = k(s/12)a(W/3)b*[(365-p)/365]

k Factor (PM10, PM2.5) (lb/VMT) 1.5 0.15 AP-42 Table 13.2.2-2 (Final, 11/06)

Silt content, s 8.5 % AP-42 Table 13.2.2-1 (Final, 11/06)

Number of Rain Days, p 150 AP-42 Figure 13.2.2-1 (Final, 11/06)

a (PM10, PM2.5) 0.9 0.9 AP-42 Table 13.2.2-2 (Final, 11/06)

b (PM10, PM2.5) 0.45 0.45 AP-42 Table 13.2.2-2 (Final, 11/06)

2018 Annual 
Emissions

2. Assumed average dust control efficiency for road watering from AP-42 Section 13.2.2 and 
related background documents.

Vehicle Type

Mean 
Vehicle 
Weight

Emission Factor1
Control 

Efficiency2
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Projected Fugitive Dust Emissions from Earthmoving
Transco Interconnect

PM10 PM2.5

Units of 
Measure 2018

Units of 
Measure 2018 2018

Bulldozing 1.03E+00 5.31E-01 lb/hr 240 hr/yr 1.24E-01 6.38E-02
Grading 1.96E+00 2.24E-01 lb/VMT 11.9 VMT/yr 1.16E-02 1.33E-03

For bulldozing:
PM10 emissions factor (lb/hr) = 0.75 * [1.0 (s)^1.5 / (M)^1.4]

PM2.5 emission factor (lb/hr) = 0.105 * [5.7(s)^1.2 / (M)^1.3]
For grading:

PM10 emission factor (lb/VMT) = 0.60 * [0.051 (S)^2.0]

PM2.5 emission factor (lb/VMT) = 0.031 * [0.040 (S)^2.5]
Where:

s (Silt Content) = 8.5
M (Moisture Content) = 7.9

S (Vehicle Speed) = 8

2018
Land Disturbed (acres): 2.4

Square Miles: 0.004
Miles in 1 Direction: 0.061

Feet in 1 Direction: 323
Clearance of Grader (ft): 5

Number of Trips for 1 Grade: 65
Miles to Clear 1 Direction: 3.96

Miles with 50% Safety Factor: 5.9
Number of Times to Go Over Surface: 2

Total Travel (VMT/yr): 11.88

2. Vehicle miles traveled for grading calculate based on amount of land disturbed during construction each
 year, as follows:

1. Emissions were calculated using emission factor equations from Table 11.9-1, Compilation of Air 
Pollutant Emission Factors, USEPA AP-42, Fifth Edition, 10/98.

On-Site Activity

Emission Factors1 Operation2
PM10 

Emissions 
(tpy)

PM2.5 

Emissions 
(tpy)
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Summary of Projected Construction Emissions - Criteria Pollutants
Roanoke Interconnect

Source
NOX CO SO2 VOC PM10 PM2.5 CO2

Construction Equipment Engines 17.80 21.19 1.30 3.37 2.37 2.37 5,036.18
On-Road Vehicle Travel 0.29 1.67 0.00 0.10 0.01 0.01 230.76
Off-Road Vehicle Travel -- -- -- -- 0.25 0.02 --
Earthmoving Fugitives -- -- -- -- 0.14 0.07 --

TOTAL: 18.10 22.86 1.31 3.46 2.76 2.47 5,266.94

2018 Construction Emissions (tpy)
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Summary of Projected Construction Emissions - Selected HAPs
Roanoke Interconnect

Source
Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

Construction Equipment Engines 1.78E-01 1.01E-02 6.73E-02 6.73E-03 3.97E-01 6.60E-01
On-Road Vehicle Travel 9.54E-04 1.50E-04 3.04E-03 5.46E-04 2.65E-03 7.34E-03
Off-Road Vehicle Travel -- -- -- -- -- --
Earthmoving Fugitives -- -- -- -- -- --

TOTAL: 1.79E-01 1.02E-02 7.04E-02 7.28E-03 4.00E-01 6.67E-01

2018 Construction Emissions (tpy)
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Projected Emissions from Construction Equipment Engines
Roanoke Interconnect

(hp) Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

Air Compressor A 2270006015 310 1 60 20 7.32E-01 1.62E-01 5.54E-02 7.16E-02 7.73E-02 7.73E-02 2.18E+02
Air Compressor B 2270006015 310 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

All Terrain Vehicle (ATV)1 2282005015 18 2 60 20 3.00E-01 7.84E+00 2.79E-02 6.31E-01 5.96E-03 5.96E-03 6.13E+01
Asphalt Paver 2270002003 153 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Backhoe 2265002066 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Bobcat2 2265003040 150 1 60 20 2.63E-01 3.32E+00 6.33E-02 9.59E-02 1.41E-02 1.41E-02 1.39E+02
Booster/Pumps 2270006010 370 1 60 20 1.66E+00 4.42E-01 7.09E-02 1.41E-01 1.26E-01 1.26E-01 2.59E+02
Bucket Truck 2270002051 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Chain Saw 2260004020 1 1 60 2 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cherry Picker 2270002081 160 1 60 4 9.51E-02 8.90E-02 6.56E-03 9.78E-03 1.63E-02 1.63E-02 2.52E+01
Chipper/Shredder 2270004066 20 1 60 4 2.55E-02 6.25E-03 7.63E-04 1.78E-03 1.41E-03 1.41E-03 2.80E+00
Compactor 2270002009 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Compactor, Vibratory 2270002009 100 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Concrete Mixer Truck ( main pours ) 2270002042 150 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Concrete Mixer Truck ( small pours ) 2270002042 150 1 60 6 2.33E-01 1.23E-01 9.75E-03 2.50E-02 2.54E-02 2.54E-02 3.51E+01
Concrete Pumps 2270006010 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Crawler 2270002069 450 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Wheeled ( 20 ton ) 2270002045 150 1 60 12 2.20E-01 1.41E-01 1.78E-02 2.24E-02 3.48E-02 3.48E-02 7.02E+01
Crane, Wheeled (250 ton ) A 2270002045 715 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Wheeled (250 ton ) B 2270002045 715 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cuttings Cleaner System 2270002081 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Digger Derrick 2270002033 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Dozers 2270002069 410 1 60 4 1.12E-01 3.52E-02 1.36E-02 1.59E-02 2.18E-02 2.18E-02 5.82E+01
Drill Engine 2270002081 20 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Drilling Rig 2270002033 950 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Dump Truck 2270002078 325 1 60 20 1.79E+00 1.03E+00 7.47E-02 2.71E-01 2.36E-01 2.36E-01 2.68E+02
Excavator 2270002036 138 2 60 20 4.01E-01 3.79E-01 5.10E-02 5.46E-02 1.01E-01 1.01E-01 2.17E+02
Fork Lift 2270003020 120 1 60 20 7.71E-02 8.09E-02 2.10E-02 2.13E-02 3.43E-02 3.43E-02 9.46E+01
Front End Loaders 2270002066 196 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Generators 2270006005 430 2 60 28 5.40E+00 1.42E+00 2.31E-01 4.56E-01 4.00E-01 4.00E-01 8.44E+02
Grader 2270002048 140 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
HDD Rig 2270002033 600 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Heavy Lift Crane 2270002045 340 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hydrotest Truck 2270002051 100 1 60 1 1.70E-02 4.66E-03 8.06E-04 1.31E-03 1.54E-03 1.54E-03 3.55E+00
Jack Hammer 2270003040 405 2 60 10 8.79E-01 1.96E-01 7.16E-02 8.93E-02 1.00E-01 1.00E-01 2.84E+02
Light Tower 2270002081 50 4 60 20 9.06E-01 1.65E-01 3.78E-02 4.47E-02 6.33E-02 6.33E-02 1.58E+02
Man Lift A 2270003010 50 1 60 20 3.37E-01 3.32E-01 1.29E-02 8.42E-02 5.40E-02 5.40E-02 4.58E+01
Man Lift B 2270003010 50 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Mudd Unit 2270002081 400 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

2018 Construction Year
Operations Emissions (tpy)

Equipment Type SCC

Max. Engine 
Rating

Resource Report 9 Appendix 9A - Roanoke Interconnect Construction Emissions69



Projected Emissions from Construction Equipment Engines
Roanoke Interconnect

(hp) Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

2018 Construction Year
Operations Emissions (tpy)

Equipment Type SCC

Max. Engine 
Rating

Pickup Trucks 2270002051 250 10 60 20 1.56E+00 6.36E-01 3.95E-01 4.45E-01 6.36E-01 6.36E-01 1.77E+03
Pile Driver 2270002081 350 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pipe Beveling Machine 2270002081 20 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pipe Tractor Trailer 2265002066 400 1 60 2 5.94E-02 6.90E-01 1.69E-02 1.98E-02 3.68E-03 3.68E-03 3.70E+01
Portable Pipe Bender 2270003040 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Rigging Loft 2265003010 10 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Roller 2270002015 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Scissor Lift 2270003010 20 2 60 20 3.13E-01 3.38E-01 1.12E-02 8.09E-02 4.83E-02 4.83E-02 3.66E+01
School Bus 2270002051 100 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Scrapper 2270002018 488 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SideBoom 2270002069 240 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Skid Steer Loader 2270002072 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Stake Bed 2270002081 200 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Sweeper 2270003030 12 1 30 6 1.06E-02 5.64E-03 4.30E-04 1.07E-03 8.87E-04 8.87E-04 1.40E+00
Tamper 2260002006 4 2 60 12 7.93E-03 1.84E+00 2.00E-03 3.62E-01 5.89E-02 5.89E-02 4.42E+00
Tandem Truck 2270002069 200 1 60 10 1.53E-01 6.51E-02 1.71E-02 2.04E-02 3.21E-02 3.21E-02 7.09E+01
Trackhoe 2265002066 320 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Trenching Machines 2270002030 200 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Trowel 2270002081 8 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Water / Fuel Truck 2270002051 250 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Welder 2270006025 35 4 60 20 9.57E-01 8.75E-01 3.93E-02 1.87E-01 1.24E-01 1.24E-01 1.28E+02
Welding Machine 2270006025 35 4 60 20 9.57E-01 8.75E-01 3.93E-02 1.87E-01 1.24E-01 1.24E-01 1.28E+02
Welding Rig 2270002051 10 4 60 20 1.36E-01 3.72E-02 6.45E-03 1.05E-02 1.23E-02 1.23E-02 2.84E+01
X-Ray Truck/Machine 2270002051 50 2 60 12 2.04E-01 5.59E-02 9.68E-03 1.57E-02 1.85E-02 1.85E-02 4.26E+01

1NONROAD2008a Model does not contain Emission Factors for All 
Terrain Vehicles (ATVs). Used Emission Factors for Personal 
Watercraft as a substitution.
2NONROAD2008a Model does not contain Emission Factors for Bobcat 
vehicle type. Used Emission Factors for Other Industrial Equipment 
vehicle type as a substitution.
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Roanoke Interconnect

2018 Emissions
(tpy)

Acetaldehyde 1.78E-01
Acrolein 1.01E-02
Benzene 6.73E-02
1,3-Butadiene 6.73E-03
Formaldehyde 3.97E-01

Pollutant Fraction of VOC

Acetaldehyde 0.053

Acrolein 0.003

Benzene 0.020

1,3-Butadiene 0.002

Formaldehyde 0.118

Pollutant

1. Emissions of HAPs are estimated based on total VOC emissions for the c
3.1-3 Air Toxic Fractions of VOC in EPA's guidance document Final Regu
of Emissions from Nonroad Diesel Engines , EPA420-R-04-007, May 2004

Projected HAP Emissions from Construction 
Equipment Engines
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Emission Factors for On-Road Vehicle Travel
Roanoke Interconnect

Pollutant LDGV LDGT LDDT COM BUS HDDV

NOX 3.11E-01 3.48E-01 4.06E-01 6.38E+00 2.71E+00

CO 1.04E+01 1.03E+01 4.77E-01 8.85E-01 5.15E-01
SO2 6.80E-03 8.80E-03 4.10E-03 1.12E-02 1.06E-02

VOC 3.72E-01 4.41E-01 2.12E-01 3.28E-01 2.38E-01
PM10 2.47E-02 2.48E-02 4.02E-02 3.71E-02 7.62E-02

PM2.5 1.12E-02 1.13E-02 2.55E-02 2.06E-02 4.66E-02

CO2 3.68E+02 4.79E+02 5.99E+02 1.65E+03 1.54E+03

Acetaldehyde 1.20E-03 1.36E-03 2.62E-03 9.90E-03 7.19E-03
Acrolein 1.55E-04 1.75E-04 7.40E-04 1.21E-03 8.75E-04
Benzene 1.52E-02 1.73E-02 4.26E-03 3.61E-03 2.62E-03
1,3-Butadiene 1.71E-03 1.93E-03 1.92E-03 2.10E-03 1.52E-03
Formaldehyde 3.13E-03 3.53E-03 8.21E-03 2.69E-02 1.95E-02

2018 Emission Factors (grams/mile)

1. The emission factors were calculated using EPA's Mobile6.2 Vehicle Emission Modeling Software.  
Emission factors for each calendar year are based on average of Mobile6.2 generated factors for winter and 
summer of that year.

2. Temperatures for winter were based on average temperatures in January, and the temperatures for summer 
were based on average temperatures in July.  The data was extracted from National Oceanic and 
Atmospheric Administration (NOAA) website (http://www.ncdc.noaa.gov/cdo-web/datatools/normals) based 
on data collected from 1981 to 2010 by the Morgantown Hart Field, WV Station (COOP ID 466202).

3. Fuel assumptions included conventional gasoline, with an average RVP limit of 9 psi, and diesel with 
average sulfur content of 11 ppm.
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Projected Annual On-Road Vehicle Travel
Roanoke Interconnect

Vehicle Type
Round Trip 

(miles) Trips per Day Days/Year
Total Miles 

Per Year

Commuter Bus 0 0 0 0
Light-Duty Diesel Truck 50 10 140 70,000
Light-Duty Gasoline Truck 50 10 140 70,000
Light-Duty Gasoline Vehicle 50 10 140 70,000
Heavy Duty Diesel Vehicle 50 10 140 70,000
Fuel Delivery 0 0 0 0

2018
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Emissions from On-Road Vehicle Travel
Roanoke Interconnect

Pollutant LDGV LDGT LDDT COM BUS HDDV

NOX 2.40E-02 2.69E-02 3.13E-02 0.00E+00 2.09E-01

CO 8.00E-01 7.93E-01 3.68E-02 0.00E+00 3.97E-02
SO2 5.25E-04 6.79E-04 3.16E-04 0.00E+00 8.18E-04

VOC 2.87E-02 3.40E-02 1.64E-02 0.00E+00 1.84E-02
PM10 1.91E-03 1.91E-03 3.10E-03 0.00E+00 5.88E-03

PM2.5 8.64E-04 8.72E-04 1.96E-03 0.00E+00 3.60E-03

CO2 2.84E+01 3.70E+01 4.62E+01 0.00E+00 1.19E+02

Acetaldehyde 9.26E-05 1.05E-04 2.02E-04 0.00E+00 5.54E-04
Acrolein 1.20E-05 1.35E-05 5.71E-05 0.00E+00 6.75E-05
Benzene 1.18E-03 1.33E-03 3.28E-04 0.00E+00 2.02E-04
1,3-Butadiene 1.32E-04 1.49E-04 1.48E-04 0.00E+00 1.17E-04
Formaldehyde 2.41E-04 2.72E-04 6.33E-04 0.00E+00 1.51E-03

2018 Annual Emissions (tpy)
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Projected Annual Off-Road Vehicle Travel
Roanoke Interconnect

Vehicle Type
Round Trip 

(miles) Trips per Day Days/Year
Total Miles 

Per Year

All Terrain Vehicle (ATV) 0 0 0 0
Dump Trucks 0.3 4 140 168
Light Duty Trucks 0.8 10 140 1,120
Medium Duty Trucks 0.8 10 140 1,120
School Bus 0 0 0 0
Water / Fuel Truck 0.3 2 140 84

2018
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Emissions from Off-Road Vehicle Travel
Roanoke Interconnect

PM10 PM2.5 PM10 PM2.5

(tons) (lb/VMT) (lb/VMT) (%) (tpy) (tpy)

All Terrain Vehicle (ATV) 0.25 0.21 0.02 75% 0.00 0.00
Dump Trucks 20 1.52 0.15 75% 0.03 0.00
Light Duty Trucks 2.5 0.60 0.06 75% 0.08 0.01
Medium Duty Trucks 5 0.82 0.08 75% 0.11 0.01
School Bus 15 1.34 0.13 75% 0.00 0.00
Water / Fuel Truck 20 1.52 0.15 75% 0.02 0.00

1. Emission factors calculated in accordance with AP-42 Section 13.2.2:

Unpaved Roads: E = k(s/12)a(W/3)b*[(365-p)/365]

k Factor (PM10, PM2.5) (lb/VMT) 1.5 0.15 AP-42 Table 13.2.2-2 (Final, 11/06)

Silt content, s 8.5 % AP-42 Table 13.2.2-1 (Final, 11/06)

Number of Rain Days, p 150 AP-42 Figure 13.2.2-1 (Final, 11/06)

a (PM10, PM2.5) 0.9 0.9 AP-42 Table 13.2.2-2 (Final, 11/06)

b (PM10, PM2.5) 0.45 0.45 AP-42 Table 13.2.2-2 (Final, 11/06)

2018 Annual 
Emissions

2. Assumed average dust control efficiency for road watering from AP-42 Section 13.2.2 and 
related background documents.

Vehicle Type

Mean 
Vehicle 
Weight

Emission Factor1 Control 

Efficiency2
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Projected Fugitive Dust Emissions from Earthmoving
Roanoke Interconnect

PM10 PM2.5

Units of 
Measure 2018

Units of 
Measure 2018 2018

Bulldozing 1.03E+00 5.31E-01 lb/hr 240 hr/yr 1.24E-01 6.38E-02
Grading 1.96E+00 2.24E-01 lb/VMT 11.9 VMT/yr 1.16E-02 1.33E-03

For bulldozing:
PM10 emissions factor (lb/hr) = 0.75 * [1.0 (s)^1.5 / (M)^1.4]

PM2.5 emission factor (lb/hr) = 0.105 * [5.7(s)^1.2 / (M)^1.3]
For grading:

PM10 emission factor (lb/VMT) = 0.60 * [0.051 (S)^2.0]

PM2.5 emission factor (lb/VMT) = 0.031 * [0.040 (S)^2.5]
Where:

s (Silt Content) = 8.5
M (Moisture Content) = 7.9

S (Vehicle Speed) = 8

2018
Land Disturbed (acres): 2.4

Square Miles: 0.004
Miles in 1 Direction: 0.061

Feet in 1 Direction: 323
Clearance of Grader (ft): 5

Number of Trips for 1 Grade: 65
Miles to Clear 1 Direction: 3.96

Miles with 50% Safety Factor: 5.9
Number of Times to Go Over Surface: 2

Total Travel (VMT/yr): 11.88

2. Vehicle miles traveled for grading calculate based on amount of land disturbed during construction each
 year, as follows:

1. Emissions were calculated using emission factor equations from Table 11.9-1, Compilation of Air 
Pollutant Emission Factors, USEPA AP-42, Fifth Edition, 10/98.

On-Site Activity

Emission Factors1 Operation2

PM10 

Emissions 
(tpy)

PM2.5 

Emissions 
(tpy)
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Summary of Projected Construction Emissions - Criteria Pollutants
WB/TCO Interconnect

Source
NOX CO SO2 VOC PM10 PM2.5 CO2

Construction Equipment Engines 19.91 22.82 1.32 3.59 2.49 2.49 5,036.31
On-Road Vehicle Travel 0.34 1.83 0.00 0.10 0.01 0.01 230.78
Off-Road Vehicle Travel -- -- -- -- 0.25 0.02 --
Earthmoving Fugitives -- -- -- -- 0.15 0.07 --

TOTAL: 20.24 24.65 1.33 3.69 2.90 2.59 5,267.09

2017 Construction Emissions (tpy)
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Summary of Projected Construction Emissions - Selected HAPs
WB/TCO Interconnect

Source
Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

Construction Equipment Engines 1.90E-01 1.08E-02 7.17E-02 7.17E-03 4.23E-01 7.03E-01
On-Road Vehicle Travel 1.01E-03 1.60E-04 3.31E-03 5.91E-04 2.80E-03 7.87E-03
Off-Road Vehicle Travel -- -- -- -- -- --
Earthmoving Fugitives -- -- -- -- -- --

TOTAL: 1.91E-01 1.09E-02 7.50E-02 7.76E-03 4.26E-01 7.11E-01

2017 Construction Emissions (tpy)
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Projected Emissions from Construction Equipment Engines
WB/TCO Interconnect

(hp) Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

Air Compressor A 2270006015 310 1 60 20 8.41E-01 1.84E-01 5.66E-02 7.61E-02 7.80E-02 7.80E-02 2.18E+02
Air Compressor B 2270006015 310 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

All Terrain Vehicle (ATV)1 2282005015 18 2 60 20 3.06E-01 7.91E+00 2.80E-02 6.82E-01 7.68E-03 7.68E-03 6.15E+01
Asphalt Paver 2270002003 153 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Backhoe 2265002066 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Bobcat2 2265003040 150 1 60 20 3.13E-01 3.90E+00 6.35E-02 1.16E-01 1.42E-02 1.42E-02 1.39E+02
Booster/Pumps 2270006010 370 1 60 20 1.79E+00 4.87E-01 7.19E-02 1.49E-01 1.31E-01 1.31E-01 2.59E+02
Bucket Truck 2270002051 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Chain Saw 2260004020 1 1 60 2 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cherry Picker 2270002081 160 1 60 4 1.08E-01 9.92E-02 6.70E-03 1.07E-02 1.73E-02 1.73E-02 2.52E+01
Chipper/Shredder 2270004066 20 1 60 4 2.66E-02 6.77E-03 7.73E-04 1.88E-03 1.45E-03 1.45E-03 2.80E+00
Compactor 2270002009 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Compactor, Vibratory 2270002009 100 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Concrete Mixer Truck ( main pours ) 2270002042 150 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Concrete Mixer Truck ( small pours ) 2270002042 150 1 60 6 2.49E-01 1.31E-01 9.88E-03 2.66E-02 2.65E-02 2.65E-02 3.51E+01
Concrete Pumps 2270006010 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Crawler 2270002069 450 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Wheeled ( 20 ton ) 2270002045 150 1 60 12 2.61E-01 1.62E-01 1.82E-02 2.47E-02 3.66E-02 3.66E-02 7.02E+01
Crane, Wheeled (250 ton ) A 2270002045 715 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Wheeled (250 ton ) B 2270002045 715 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cuttings Cleaner System 2270002081 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Digger Derrick 2270002033 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Dozers 2270002069 410 1 60 4 1.39E-01 4.56E-02 1.41E-02 1.66E-02 2.26E-02 2.26E-02 5.82E+01
Drill Engine 2270002081 20 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Drilling Rig 2270002033 950 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Dump Truck 2270002078 325 1 60 20 1.92E+00 1.11E+00 7.56E-02 2.91E-01 2.48E-01 2.48E-01 2.68E+02
Excavator 2270002036 138 2 60 20 5.19E-01 5.07E-01 5.28E-02 5.83E-02 1.15E-01 1.15E-01 2.17E+02
Fork Lift 2270003020 120 1 60 20 1.16E-01 9.91E-02 2.12E-02 2.17E-02 3.65E-02 3.65E-02 9.46E+01
Front End Loaders 2270002066 196 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Generators 2270006005 430 2 60 28 5.82E+00 1.57E+00 2.34E-01 4.84E-01 4.14E-01 4.14E-01 8.44E+02
Grader 2270002048 140 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
HDD Rig 2270002033 600 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Heavy Lift Crane 2270002045 340 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hydrotest Truck 2270002051 100 1 60 1 1.79E-02 5.52E-03 8.31E-04 1.38E-03 1.57E-03 1.57E-03 3.55E+00
Jack Hammer 2270003040 405 2 60 10 1.02E+00 2.24E-01 7.33E-02 9.49E-02 1.01E-01 1.01E-01 2.84E+02
Light Tower 2270002081 50 4 60 20 9.55E-01 2.11E-01 3.93E-02 4.93E-02 6.66E-02 6.66E-02 1.58E+02
Man Lift A 2270003010 50 1 60 20 3.48E-01 3.60E-01 1.31E-02 9.21E-02 5.72E-02 5.72E-02 4.57E+01
Man Lift B 2270003010 50 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Mudd Unit 2270002081 400 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

2017 Construction Year
Operations Emissions (tpy)

Equipment Type SCC

Max. Engine 
Rating
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Projected Emissions from Construction Equipment Engines
WB/TCO Interconnect

(hp) Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

2017 Construction Year
Operations Emissions (tpy)

Equipment Type SCC

Max. Engine 
Rating

Pickup Trucks 2270002051 250 10 60 20 2.23E+00 7.89E-01 4.00E-01 4.52E-01 6.63E-01 6.63E-01 1.77E+03
Pile Driver 2270002081 350 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pipe Beveling Machine 2270002081 20 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pipe Tractor Trailer 2265002066 400 1 60 2 6.37E-02 7.24E-01 1.69E-02 2.10E-02 3.69E-03 3.69E-03 3.70E+01
Portable Pipe Bender 2270003040 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Rigging Loft 2265003010 10 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Roller 2270002015 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Scissor Lift 2270003010 20 2 60 20 3.21E-01 3.57E-01 1.12E-02 8.66E-02 5.11E-02 5.11E-02 3.65E+01
School Bus 2270002051 100 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Scrapper 2270002018 488 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SideBoom 2270002069 240 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Skid Steer Loader 2270002072 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Stake Bed 2270002081 200 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Sweeper 2270003030 12 1 30 6 1.06E-02 5.64E-03 4.30E-04 1.07E-03 8.85E-04 8.85E-04 1.40E+00
Tamper 2260002006 4 2 60 12 7.93E-03 1.84E+00 2.00E-03 3.62E-01 5.89E-02 5.89E-02 4.42E+00
Tandem Truck 2270002069 200 1 60 10 1.87E-01 8.10E-02 1.77E-02 2.15E-02 3.46E-02 3.46E-02 7.09E+01
Trackhoe 2265002066 320 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Trenching Machines 2270002030 200 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Trowel 2270002081 8 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Water / Fuel Truck 2270002051 250 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Welder 2270006025 35 4 60 20 9.86E-01 9.53E-01 3.93E-02 2.08E-01 1.35E-01 1.35E-01 1.28E+02
Welding Machine 2270006025 35 4 60 20 9.86E-01 9.53E-01 3.93E-02 2.08E-01 1.35E-01 1.35E-01 1.28E+02
Welding Rig 2270002051 10 4 60 20 1.43E-01 4.42E-02 6.65E-03 1.11E-02 1.25E-02 1.25E-02 2.84E+01
X-Ray Truck/Machine 2270002051 50 2 60 12 2.15E-01 6.63E-02 9.97E-03 1.66E-02 1.88E-02 1.88E-02 4.26E+01

1NONROAD2008a Model does not contain Emission Factors for All 
Terrain Vehicles (ATVs). Used Emission Factors for Personal 
Watercraft as a substitution.
2NONROAD2008a Model does not contain Emission Factors for Bobcat 
vehicle type. Used Emission Factors for Other Industrial Equipment 
vehicle type as a substitution.
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Projected HAP Emissions from Construction Equipment E
WB/TCO Interconnect

2017 Emissions
(tpy)

Acetaldehyde 1.90E-01
Acrolein 1.08E-02
Benzene 7.17E-02
1,3-Butadiene 7.17E-03
Formaldehyde 4.23E-01

Pollutant Fraction of VOC

Acetaldehyde 0.053

Acrolein 0.003

Benzene 0.020

1,3-Butadiene 0.002

Formaldehyde 0.118

Pollutant

1. Emissions of HAPs are estimated based on total VOC emissions for the 
construction year and Table 3.1-3 Air Toxic Fractions of VOC in EPA's 
guidance document Final Regulatory Analysis and Control of Emissions 
from Nonroad Diesel Engines , EPA420-R-04-007, May 2004.
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Emission Factors for On-Road Vehicle Travel
WB/TCO Interconnect

Pollutant LDGV LDGT LDDT COM BUS HDDV

NOX 3.38E-01 3.77E-01 4.58E-01 6.99E+00 3.18E+00

CO 1.13E+01 1.13E+01 5.13E-01 1.01E+00 5.88E-01
SO2 6.80E-03 8.80E-03 4.10E-03 1.12E-02 1.06E-02

VOC 3.88E-01 4.59E-01 2.37E-01 3.48E-01 2.43E-01
PM10 2.48E-02 2.48E-02 4.65E-02 3.71E-02 8.74E-02

PM2.5 1.12E-02 1.13E-02 3.12E-02 2.06E-02 5.69E-02

CO2 3.68E+02 4.79E+02 5.99E+02 1.65E+03 1.55E+03

Acetaldehyde 1.31E-03 1.49E-03 2.92E-03 1.05E-02 7.33E-03
Acrolein 1.65E-04 1.90E-04 8.30E-04 1.28E-03 8.95E-04
Benzene 1.66E-02 1.89E-02 4.75E-03 3.84E-03 2.68E-03
1,3-Butadiene 1.86E-03 2.11E-03 2.14E-03 2.23E-03 1.55E-03
Formaldehyde 3.39E-03 3.87E-03 9.17E-03 2.85E-02 1.99E-02

2017 Emission Factors (grams/mile)

1. The emission factors were calculated using EPA's Mobile6.2 Vehicle Emission Modeling Software.  
Emission factors for each calendar year are based on average of Mobile6.2 generated factors for winter and 
summer of that year.

2. Temperatures for winter were based on average temperatures in January, and the temperatures for summer 
were based on average temperatures in July.  The data was extracted from National Oceanic and Atmospheric 
Administration (NOAA) website (http://www.ncdc.noaa.gov/cdo-web/datatools/normals) based on data 
collected from 1981 to 2010 by the Morgantown Hart Field, WV Station (COOP ID 466202).

3. Fuel assumptions included conventional gasoline, with an average RVP limit of 9 psi, and diesel with 
average sulfur content of 11 ppm.
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Projected Annual On-Road Vehicle Travel
WB/TCO Interconnect

Vehicle Type
Round Trip 

(miles) Trips per Day Days/Year
Total Miles 
Per Year

Commuter Bus 0 0 0 0
Light-Duty Diesel Truck 50 10 140 70,000
Light-Duty Gasoline Truck 50 10 140 70,000
Light-Duty Gasoline Vehicle 50 10 140 70,000
Heavy Duty Diesel Vehicle 50 10 140 70,000
Fuel Delivery 0 0 0 0

2017
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Emissions from On-Road Vehicle Travel
WB/TCO Interconnect

Pollutant LDGV LDGT LDDT COM BUS HDDV

NOX 2.61E-02 2.91E-02 3.53E-02 0.00E+00 2.45E-01

CO 8.72E-01 8.73E-01 3.96E-02 0.00E+00 4.54E-02
SO2 5.25E-04 6.79E-04 3.16E-04 0.00E+00 8.18E-04

VOC 2.99E-02 3.54E-02 1.82E-02 0.00E+00 1.88E-02
PM10 1.91E-03 1.91E-03 3.58E-03 0.00E+00 6.74E-03

PM2.5 8.64E-04 8.72E-04 2.41E-03 0.00E+00 4.39E-03

CO2 2.84E+01 3.70E+01 4.62E+01 0.00E+00 1.19E+02

Acetaldehyde 1.01E-04 1.15E-04 2.25E-04 0.00E+00 5.66E-04
Acrolein 1.27E-05 1.47E-05 6.40E-05 0.00E+00 6.91E-05
Benzene 1.28E-03 1.46E-03 3.66E-04 0.00E+00 2.06E-04
1,3-Butadiene 1.43E-04 1.63E-04 1.65E-04 0.00E+00 1.20E-04
Formaldehyde 2.62E-04 2.98E-04 7.07E-04 0.00E+00 1.54E-03

2017 Annual Emissions (tpy)
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Projected Annual Off-Road Vehicle Travel
WB/TCO Interconnect

Vehicle Type
Round Trip 

(miles) Trips per Day Days/Year
Total Miles 
Per Year

All Terrain Vehicle (ATV) 0 0 0 0
Dump Trucks 0.3 4 140 168
Light Duty Trucks 0.8 10 140 1,120
Medium Duty Trucks 0.8 10 140 1,120
School Bus 0 0 0 0
Water / Fuel Truck 0.3 2 140 84

2017
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Emissions from Off-Road Vehicle Travel
WB/TCO Interconnect

PM10 PM2.5 PM10 PM2.5

(tons) (lb/VMT) (lb/VMT) (%) (tpy) (tpy)

All Terrain Vehicle (ATV) 0.25 0.21 0.02 75% 0.00 0.00
Dump Trucks 20 1.52 0.15 75% 0.03 0.00
Light Duty Trucks 2.5 0.60 0.06 75% 0.08 0.01
Medium Duty Trucks 5 0.82 0.08 75% 0.11 0.01
School Bus 15 1.34 0.13 75% 0.00 0.00
Water / Fuel Truck 20 1.52 0.15 75% 0.02 0.00

1. Emission factors calculated in accordance with AP-42 Section 13.2.2:

Unpaved Roads: E = k(s/12)a(W/3)b*[(365-p)/365]

k Factor (PM10, PM2.5) (lb/VMT) 1.5 0.15 AP-42 Table 13.2.2-2 (Final, 11/06)

Silt content, s 8.5 % AP-42 Table 13.2.2-1 (Final, 11/06)

Number of Rain Days, p 150 AP-42 Figure 13.2.2-1 (Final, 11/06)

a (PM10, PM2.5) 0.9 0.9 AP-42 Table 13.2.2-2 (Final, 11/06)

b (PM10, PM2.5) 0.45 0.45 AP-42 Table 13.2.2-2 (Final, 11/06)

2017 Annual 
Emissions

2. Assumed average dust control efficiency for road watering from AP-42 Section 13.2.2 and 
related background documents.

Vehicle Type

Mean 
Vehicle 
Weight

Emission Factor1
Control 

Efficiency2

Resource Report 9 Appendix 9A - WB/TCO Interconnect Construction Emissions87



Projected Fugitive Dust Emissions from Earthmoving
WB/TCO Interconnect

PM10 PM2.5

Units of 
Measure 2017

Units of 
Measure 2017 2017

Bulldozing 1.03E+00 5.31E-01 lb/hr 240 hr/yr 1.24E-01 6.38E-02
Grading 1.96E+00 2.24E-01 lb/VMT 30.2 VMT/yr 2.96E-02 3.39E-03

For bulldozing:
PM10 emissions factor (lb/hr) = 0.75 * [1.0 (s)^1.5 / (M)^1.4]

PM2.5 emission factor (lb/hr) = 0.105 * [5.7(s)^1.2 / (M)^1.3]
For grading:

PM10 emission factor (lb/VMT) = 0.60 * [0.051 (S)^2.0]

PM2.5 emission factor (lb/VMT) = 0.031 * [0.040 (S)^2.5]
Where:

s (Silt Content) = 8.5
M (Moisture Content) = 7.9

S (Vehicle Speed) = 8

2017
Land Disturbed (acres): 6.1

Square Miles: 0.010
Miles in 1 Direction: 0.098

Feet in 1 Direction: 515
Clearance of Grader (ft): 5

Number of Trips for 1 Grade: 103
Miles to Clear 1 Direction: 10.065

Miles with 50% Safety Factor: 15.1
Number of Times to Go Over Surface: 2

Total Travel (VMT/yr): 30.195

2. Vehicle miles traveled for grading calculate based on amount of land disturbed during construction each
 year, as follows:

1. Emissions were calculated using emission factor equations from Table 11.9-1, Compilation of Air 
Pollutant Emission Factors, USEPA AP-42, Fifth Edition, 10/98.

On-Site Activity

Emission Factors1 Operation2
PM10 

Emissions 
(tpy)

PM2.5 

Emissions 
(tpy)
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Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Wetzel County

Source
NOX CO SO2 VOC PM10 PM2.5 CO2 NOX CO SO2 VOC PM10 PM2.5 CO2

Construction Equipment Engines 2.48 24.51 0.29 2.50 0.39 0.39 1,072.02 55.40 88.12 4.80 10.03 8.02 8.02 17,507.66
On-Road Vehicle Travel -- -- -- -- -- -- -- 23.55 12.71 0.09 2.24 0.68 0.44 11,931.10
Off-Road Vehicle Travel -- -- -- -- 0.64 0.06 -- -- -- -- -- 196.00 19.60 --
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- 7.20 3.43 --

TOTAL: 2.48 24.51 0.29 2.50 1.02 0.45 1,072.02 78.95 100.84 4.88 12.27 211.8934 31.4922 29,438.77

Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Harrison County

Source
NOX CO SO2 VOC PM10 PM2.5 CO2 NOX CO SO2 VOC PM10 PM2.5 CO2

Construction Equipment Engines 2.48 24.51 0.29 2.50 0.39 0.39 1,072.02 136.77 217.55 11.84 24.75 19.80 19.80 43,222.04
On-Road Vehicle Travel -- -- -- -- -- -- -- 23.55 12.71 0.09 2.24 0.68 0.44 11,931.10
Off-Road Vehicle Travel -- -- -- -- 0.64 0.06 -- -- -- -- -- 196.00 19.60 --
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- 17.77 8.48 --

TOTAL: 2.48 24.51 0.29 2.50 1.02 0.45 1,072.02 160.32 230.26 11.92 26.99 234.2412 48.3113 55,153.15

2016 Construction Emissions (tpy) 2017 Construction Emissions (tpy)

2016 Construction Emissions (tpy) 2017 Construction Emissions (tpy)
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Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Doddridge County

Source
NOX CO SO2 VOC PM10 PM2.5 CO2 NOX CO SO2 VOC PM10 PM2.5 CO2

Construction Equipment Engines 2.48 24.51 0.29 2.50 0.39 0.39 1,072.02 27.99 44.52 2.42 5.06 4.05 4.05 8,845.02
On-Road Vehicle Travel -- -- -- -- -- -- -- 23.55 12.71 0.09 2.24 0.68 0.44 11,931.10
Off-Road Vehicle Travel -- -- -- -- 0.64 0.06 -- -- -- -- -- 196.00 19.60 --
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- 3.64 1.73 --

TOTAL: 2.48 24.51 0.29 2.50 1.02 0.45 1,072.02 51.54 57.23 2.51 7.31 204.3650 25.8262 20,776.12

Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Lewis County Spread 1

Source
NOX CO SO2 VOC PM10 PM2.5 CO2 NOX CO SO2 VOC PM10 PM2.5 CO2

Construction Equipment Engines 2.48 24.51 0.29 2.50 0.39 0.39 1,072.02 140.56 223.58 12.17 25.44 20.34 20.34 44,420.48
On-Road Vehicle Travel -- -- -- -- -- -- -- 23.55 12.71 0.09 2.24 0.68 0.44 11,931.10
Off-Road Vehicle Travel -- -- -- -- 0.64 0.06 -- -- -- -- -- 196.00 19.60 --
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- 18.26 8.71 --

TOTAL: 2.48 24.51 0.29 2.50 1.02 0.45 1,072.02 164.12 236.30 12.25 27.68 235.2829 49.0953 56,351.59

2016 Construction Emissions (tpy) 2017 Construction Emissions (tpy)

2016 Construction Emissions (tpy) 2017 Construction Emissions (tpy)
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Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL:

Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL:

Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Wetzel County

NOX CO SO2 VOC PM10 PM2.5 CO2

1.68 23.84 0.28 2.11 0.34 0.34 1,070.82
0.17 2.91 0.00 0.12 0.01 0.00 167.64

-- -- -- -- 6.06 0.61 --
-- -- -- -- -- -- --

1.84 26.75 0.28 2.23 6.4084 0.9464 1,238.47

Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Harrison County

NOX CO SO2 VOC PM10 PM2.5 CO2

1.68 23.84 0.28 2.11 0.34 0.34 1,070.82
0.17 2.91 0.00 0.12 0.01 0.00 167.64

-- -- -- -- 6.06 0.61 --
-- -- -- -- -- -- --

1.84 26.75 0.28 2.23 6.4084 0.9464 1,238.47

2018 Construction Emissions (tpy)

2018 Construction Emissions (tpy)
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Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL:

Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL:

Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Doddridge County

NOX CO SO2 VOC PM10 PM2.5 CO2

1.68 23.84 0.28 2.11 0.34 0.34 1,070.82
0.17 2.91 0.00 0.12 0.01 0.00 167.64

-- -- -- -- 6.06 0.61 --
-- -- -- -- -- -- --

1.84 26.75 0.28 2.23 6.4084 0.9464 1,238.47

Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Lewis County Spread 1

NOX CO SO2 VOC PM10 PM2.5 CO2

1.68 23.84 0.28 2.11 0.34 0.34 1,070.82
0.17 2.91 0.00 0.12 0.01 0.00 167.64

-- -- -- -- 6.06 0.61 --
-- -- -- -- -- -- --

1.84 26.75 0.28 2.23 6.4084 0.9464 1,238.47

2018 Construction Emissions (tpy)

2018 Construction Emissions (tpy)
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Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Wetzel County

Source
Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

Construction Equipment Engines 8.14E-02 4.61E-03 3.07E-02 3.07E-03 1.81E-01 3.01E-01 5.31E-01 3.01E-02 2.01E-01 2.01E-02 1.18E+00 1.96E+00
On-Road Vehicle Travel -- -- -- -- -- -- 5.61E-02 7.19E-03 3.62E-02 1.42E-02 1.53E-01 2.67E-01
Off-Road Vehicle Travel -- -- -- -- -- -- -- -- -- -- -- --
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- --

TOTAL: 8.14E-02 4.61E-03 3.07E-02 3.07E-03 1.81E-01 3.01E-01 5.87E-01 3.73E-02 2.37E-01 3.43E-02 1.34E+00 2.23E+00

Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Harrison County

Source
Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

Construction Equipment Engines 2.01E-01 1.14E-02 7.58E-02 7.58E-03 4.47E-01 7.43E-01 1.31E+00 7.43E-02 4.95E-01 4.95E-02 2.92E+00 4.85E+00
On-Road Vehicle Travel -- -- -- -- -- -- 5.61E-02 7.19E-03 3.62E-02 1.42E-02 1.53E-01 2.67E-01
Off-Road Vehicle Travel -- -- -- -- -- -- -- -- -- -- -- --
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- --

TOTAL: 2.01E-01 1.14E-02 7.58E-02 7.58E-03 4.47E-01 7.43E-01 1.37E+00 8.14E-02 5.31E-01 6.37E-02 3.07E+00 5.12E+00

2016 Construction Emissions (tpy) 2017 Construction Emissions (tpy)

2016 Construction Emissions (tpy) 2017 Construction Emissions (tpy)
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Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Doddridge County

Source
Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

Construction Equipment Engines 4.11E-02 2.33E-03 1.55E-02 1.55E-03 9.16E-02 1.52E-01 2.68E-01 1.52E-02 1.01E-01 1.01E-02 5.98E-01 9.93E-01
On-Road Vehicle Travel -- -- -- -- -- -- 5.61E-02 7.19E-03 3.62E-02 1.42E-02 1.53E-01 2.67E-01
Off-Road Vehicle Travel -- -- -- -- -- -- -- -- -- -- -- --
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- --

TOTAL: 4.11E-02 2.33E-03 1.55E-02 1.55E-03 9.16E-02 1.52E-01 3.25E-01 2.24E-02 1.38E-01 2.44E-02 7.51E-01 1.26E+00

Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Lewis County Spread 1

Source
Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

Construction Equipment Engines 2.07E-01 1.17E-02 7.79E-02 7.79E-03 4.60E-01 7.64E-01 1.35E+00 7.63E-02 5.09E-01 5.09E-02 3.00E+00 4.99E+00
On-Road Vehicle Travel -- -- -- -- -- -- 5.61E-02 7.19E-03 3.62E-02 1.42E-02 1.53E-01 2.67E-01
Off-Road Vehicle Travel -- -- -- -- -- -- -- -- -- -- -- --
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- --

TOTAL: 2.07E-01 1.17E-02 7.79E-02 7.79E-03 4.60E-01 7.64E-01 1.40E+00 8.35E-02 5.45E-01 6.51E-02 3.15E+00 5.25E+00

2016 Construction Emissions (tpy) 2017 Construction Emissions (tpy)

2016 Construction Emissions (tpy) 2017 Construction Emissions (tpy)
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Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL:

Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL:

Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Wetzel County

Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

6.89E-02 3.90E-03 2.60E-02 2.60E-03 1.53E-01 2.55E-01
5.66E-04 7.21E-05 4.83E-03 5.72E-04 1.49E-03 7.53E-03

-- -- -- -- -- --
-- -- -- -- -- --

6.94E-02 3.97E-03 3.08E-02 3.17E-03 1.55E-01 2.62E-01

Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Harrison County

Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

1.70E-01 9.62E-03 6.41E-02 6.41E-03 3.78E-01 6.29E-01
5.66E-04 7.21E-05 4.83E-03 5.72E-04 1.49E-03 7.53E-03

-- -- -- -- -- --
-- -- -- -- -- --

1.71E-01 9.69E-03 6.90E-02 6.99E-03 3.80E-01 6.36E-01

2018 Construction Emissions (tpy)

2018 Construction Emissions (tpy)
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Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL:

Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL:

Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Doddridge County

Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

3.48E-02 1.97E-03 1.31E-02 1.31E-03 7.74E-02 1.29E-01
5.66E-04 7.21E-05 4.83E-03 5.72E-04 1.49E-03 7.53E-03

-- -- -- -- -- --
-- -- -- -- -- --

3.54E-02 2.04E-03 1.80E-02 1.88E-03 7.89E-02 1.36E-01

Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Lewis County Spread 1

Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

1.75E-01 9.89E-03 6.59E-02 6.59E-03 3.89E-01 6.46E-01
5.66E-04 7.21E-05 4.83E-03 5.72E-04 1.49E-03 7.53E-03

-- -- -- -- -- --
-- -- -- -- -- --

1.75E-01 9.96E-03 7.08E-02 7.16E-03 3.90E-01 6.54E-01

2018 Construction Emissions (tpy)

2018 Construction Emissions (tpy)
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Projected Emissions from Construction Equipment Engines
Mountain Valley Pipeline - West Virginia Spread 1

(hp) Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

Air Compressor A 2270006015 310 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Air Compressor B 2270006015 310 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

All Terrain Vehicle (ATV)1 2282005015 18 10 60 48 3.74E+00 9.59E+01 3.37E-01 9.07E+00 1.19E-01 1.19E-01 7.41E+02
Asphalt Paver 2270002003 153 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Backhoe 2265002066 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Bobcat2 2265003040 150 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Booster/Pumps 2270006010 370 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Bucket Truck 2270002051 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Chain Saw 2260004020 1 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cherry Picker 2270002081 160 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Chipper/Shredder 2270004066 20 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Compactor 2270002009 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Compactor, Vibratory 2270002009 100 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Concrete Mixer Truck ( main pours ) 2270002042 150 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Concrete Mixer Truck ( small pours ) 2270002042 150 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Concrete Pumps 2270006010 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Crawler 2270002069 450 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Wheeled ( 20 ton ) 2270002045 150 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Wheeled (250 ton ) A 2270002045 715 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Wheeled (250 ton ) B 2270002045 715 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cuttings Cleaner System 2270002081 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Digger Derrick 2270002033 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Dozers 2270002069 410 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Drill Engine 2270002081 20 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Drilling Rig 2270002033 950 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Dump Truck 2270002078 325 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Excavator 2270002036 138 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fork Lift 2270003020 120 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Front End Loaders 2270002066 196 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Generators 2270006005 430 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Grader 2270002048 140 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
HDD Rig 2270002033 600 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Heavy Lift Crane 2270002045 340 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hydrotest Truck 2270002051 100 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Jack Hammer 2270003040 405 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Light Tower 2270002081 50 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Man Lift A 2270003010 50 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Man Lift B 2270003010 50 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Mudd Unit 2270002081 400 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pickup Trucks 2270002051 250 10 50 48 6.17E+00 2.13E+00 8.18E-01 9.29E-01 1.42E+00 1.42E+00 3.55E+03

Equipment Type SCC

Max. Engine 
Rating

2016 Construction Year
Operations Emissions (tpy)
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Projected Emissions from Construction Equipment Engines
Mountain Valley Pipeline - West Virginia Spread 1

(hp) Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2Equipment Type SCC

Max. Engine 
Rating

2016 Construction Year
Operations Emissions (tpy)

Pile Driver 2270002081 350 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pipe Beveling Machine 2270002081 20 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pipe Tractor Trailer 2265002066 400 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Portable Pipe Bender 2270003040 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Rigging Loft 2265003010 10 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Roller 2270002015 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Scissor Lift 2270003010 20 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
School Bus 2270002051 100 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Scrapper 2270002018 488 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SideBoom 2270002069 240 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Skid Steer Loader 2270002072 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Stake Bed 2270002081 200 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Sweeper 2270003030 12 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tamper 2260002006 4 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tandem Truck 2270002069 200 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Trackhoe 2265002066 320 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Trenching Machines 2270002030 200 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Trowel 2270002081 8 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Water / Fuel Truck 2270002051 250 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Welder 2270006025 35 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Welding Machine 2270006025 35 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Welding Rig 2270002051 10 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
X-Ray Truck/Machine 2270002051 50 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1NONROAD2008a Model does not contain Emission Factors for All 
Terrain Vehicles (ATVs). Used Emission Factors for Personal 
Watercraft as a substitution.
2NONROAD2008a Model does not contain Emission Factors for 
Bobcat vehicle type. Used Emission Factors for Other Industrial 
Equipment vehicle type as a substitution.
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Projected Emissions from Construction Equipment Engines
Mountain Valley Pipeline - West Virginia Spread 1

(hp)

Air Compressor A 2270006015 310
Air Compressor B 2270006015 310

All Terrain Vehicle (ATV)1 2282005015 18
Asphalt Paver 2270002003 153
Backhoe 2265002066 75

Bobcat2 2265003040 150
Booster/Pumps 2270006010 370
Bucket Truck 2270002051 300
Chain Saw 2260004020 1
Cherry Picker 2270002081 160
Chipper/Shredder 2270004066 20
Compactor 2270002009 300
Compactor, Vibratory 2270002009 100
Concrete Mixer Truck ( main pours ) 2270002042 150
Concrete Mixer Truck ( small pours ) 2270002042 150
Concrete Pumps 2270006010 300
Crane, Crawler 2270002069 450
Crane, Wheeled ( 20 ton ) 2270002045 150
Crane, Wheeled (250 ton ) A 2270002045 715
Crane, Wheeled (250 ton ) B 2270002045 715
Cuttings Cleaner System 2270002081 300
Digger Derrick 2270002033 300
Dozers 2270002069 410
Drill Engine 2270002081 20
Drilling Rig 2270002033 950
Dump Truck 2270002078 325
Excavator 2270002036 138
Fork Lift 2270003020 120
Front End Loaders 2270002066 196
Generators 2270006005 430
Grader 2270002048 140
HDD Rig 2270002033 600
Heavy Lift Crane 2270002045 340
Hydrotest Truck 2270002051 100
Jack Hammer 2270003040 405
Light Tower 2270002081 50
Man Lift A 2270003010 50
Man Lift B 2270003010 50
Mudd Unit 2270002081 400
Pickup Trucks 2270002051 250

Equipment Type SCC

Max. Engine 
Rating

Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

6 60 52 1.31E+01 2.87E+00 8.82E-01 1.19E+00 1.22E+00 1.22E+00 3.39E+03
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

15 60 52 5.97E+00 1.54E+02 5.46E-01 1.33E+01 1.50E-01 1.50E-01 1.20E+03
1 60 52 1.00E+00 9.87E-01 7.98E-02 9.98E-02 1.93E-01 1.93E-01 3.13E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

3 60 52 2.44E+00 3.04E+01 4.95E-01 9.05E-01 1.10E-01 1.10E-01 1.09E+03
2 60 52 9.31E+00 2.53E+00 3.74E-01 7.76E-01 6.80E-01 6.80E-01 1.35E+03
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

14 60 52 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
2 60 52 2.81E+00 2.58E+00 1.74E-01 2.79E-01 4.49E-01 4.49E-01 6.55E+02
2 60 52 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
2 60 52 9.50E+00 5.03E+00 3.72E-01 1.01E+00 7.78E-01 7.78E-01 1.22E+03
2 60 52 3.17E+00 1.68E+00 1.24E-01 3.38E-01 2.59E-01 2.59E-01 4.05E+02
1 30 52 1.08E+00 5.67E-01 4.28E-02 1.15E-01 1.15E-01 1.15E-01 1.52E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1 60 52 2.09E+00 7.03E-01 1.44E-01 1.96E-01 2.38E-01 2.38E-01 5.53E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

37 60 52 6.67E+01 2.19E+01 6.76E+00 8.00E+00 1.09E+01 1.09E+01 2.80E+04
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

20 60 52 1.00E+02 5.78E+01 3.93E+00 1.51E+01 1.29E+01 1.29E+01 1.40E+04
29 60 52 1.96E+01 1.91E+01 1.99E+00 2.20E+00 4.34E+00 4.34E+00 8.20E+03
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

10 20 52 1.80E+01 4.85E+00 7.24E-01 1.50E+00 1.28E+00 1.28E+00 2.61E+03
2 60 52 1.58E+00 1.57E+00 1.43E-01 1.65E-01 3.29E-01 3.29E-01 5.74E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1 10 52 3.26E-01 7.22E-02 2.62E-02 3.23E-02 3.61E-02 3.61E-02 1.03E+02
1 40 52 6.22E-01 1.91E-01 2.88E-02 4.79E-02 5.43E-02 5.43E-02 1.23E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
6 12 52 7.45E-01 1.64E-01 3.07E-02 3.85E-02 5.19E-02 5.19E-02 1.23E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

50 60 52 2.90E+01 1.03E+01 5.20E+00 5.87E+00 8.62E+00 8.62E+00 2.31E+04

2017 Construction Year
Operations Emissions (tpy)
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Projected Emissions from Construction Equipment Engines
Mountain Valley Pipeline - West Virginia Spread 1

(hp)Equipment Type SCC

Max. Engine 
Rating

Pile Driver 2270002081 350
Pipe Beveling Machine 2270002081 20
Pipe Tractor Trailer 2265002066 400
Portable Pipe Bender 2270003040 75
Rigging Loft 2265003010 10
Roller 2270002015 300
Scissor Lift 2270003010 20
School Bus 2270002051 100
Scrapper 2270002018 488
SideBoom 2270002069 240
Skid Steer Loader 2270002072 75
Stake Bed 2270002081 200
Sweeper 2270003030 12
Tamper 2260002006 4
Tandem Truck 2270002069 200
Trackhoe 2265002066 320
Trenching Machines 2270002030 200
Trowel 2270002081 8
Water / Fuel Truck 2270002051 250
Welder 2270006025 35
Welding Machine 2270006025 35
Welding Rig 2270002051 10
X-Ray Truck/Machine 2270002051 50
1NONROAD2008a Model does not contain Emission Factors for All 
Terrain Vehicles (ATVs). Used Emission Factors for Personal 
Watercraft as a substitution.
2NONROAD2008a Model does not contain Emission Factors for 
Bobcat vehicle type. Used Emission Factors for Other Industrial 
Equipment vehicle type as a substitution.

Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

2017 Construction Year
Operations Emissions (tpy)

0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

12 60 52 1.99E+01 2.26E+02 5.26E+00 6.56E+00 1.15E+00 1.15E+00 1.15E+04
2 60 52 1.85E+00 8.48E-01 8.23E-02 1.22E-01 1.52E-01 1.52E-01 3.04E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4 60 52 3.73E+00 1.15E+00 1.73E-01 2.88E-01 3.26E-01 3.26E-01 7.38E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

20 60 52 2.33E+01 1.01E+01 2.21E+00 2.68E+00 4.32E+00 4.32E+00 8.85E+03
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4 60 52 7.37E-01 3.91E-01 2.98E-02 7.39E-02 6.14E-02 6.14E-02 9.72E+01
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
5 60 52 2.90E+00 1.03E+00 5.20E-01 5.87E-01 8.62E-01 8.62E-01 2.31E+03
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

25 60 52 1.60E+01 1.55E+01 6.38E-01 3.38E+00 2.20E+00 2.20E+00 2.08E+03
25 60 52 2.33E+00 7.18E-01 1.08E-01 1.80E-01 2.04E-01 2.04E-01 4.61E+02
6 60 52 2.80E+00 8.61E-01 1.30E-01 2.16E-01 2.44E-01 2.44E-01 5.53E+02
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Projected Emissions from Construction Equipment Engines
Mountain Valley Pipeline - West Virginia Spread 1

(hp)

Air Compressor A 2270006015 310
Air Compressor B 2270006015 310

All Terrain Vehicle (ATV)1 2282005015 18
Asphalt Paver 2270002003 153
Backhoe 2265002066 75

Bobcat2 2265003040 150
Booster/Pumps 2270006010 370
Bucket Truck 2270002051 300
Chain Saw 2260004020 1
Cherry Picker 2270002081 160
Chipper/Shredder 2270004066 20
Compactor 2270002009 300
Compactor, Vibratory 2270002009 100
Concrete Mixer Truck ( main pours ) 2270002042 150
Concrete Mixer Truck ( small pours ) 2270002042 150
Concrete Pumps 2270006010 300
Crane, Crawler 2270002069 450
Crane, Wheeled ( 20 ton ) 2270002045 150
Crane, Wheeled (250 ton ) A 2270002045 715
Crane, Wheeled (250 ton ) B 2270002045 715
Cuttings Cleaner System 2270002081 300
Digger Derrick 2270002033 300
Dozers 2270002069 410
Drill Engine 2270002081 20
Drilling Rig 2270002033 950
Dump Truck 2270002078 325
Excavator 2270002036 138
Fork Lift 2270003020 120
Front End Loaders 2270002066 196
Generators 2270006005 430
Grader 2270002048 140
HDD Rig 2270002033 600
Heavy Lift Crane 2270002045 340
Hydrotest Truck 2270002051 100
Jack Hammer 2270003040 405
Light Tower 2270002081 50
Man Lift A 2270003010 50
Man Lift B 2270003010 50
Mudd Unit 2270002081 400
Pickup Trucks 2270002051 250

Equipment Type SCC

Max. Engine 
Rating

Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

10 60 48 3.60E+00 9.41E+01 3.35E-01 7.57E+00 7.15E-02 7.15E-02 7.36E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

10 50 48 3.12E+00 1.27E+00 7.89E-01 8.89E-01 1.27E+00 1.27E+00 3.55E+03

2018 Construction Year
Operations Emissions (tpy)
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Projected Emissions from Construction Equipment Engines
Mountain Valley Pipeline - West Virginia Spread 1

(hp)Equipment Type SCC

Max. Engine 
Rating

Pile Driver 2270002081 350
Pipe Beveling Machine 2270002081 20
Pipe Tractor Trailer 2265002066 400
Portable Pipe Bender 2270003040 75
Rigging Loft 2265003010 10
Roller 2270002015 300
Scissor Lift 2270003010 20
School Bus 2270002051 100
Scrapper 2270002018 488
SideBoom 2270002069 240
Skid Steer Loader 2270002072 75
Stake Bed 2270002081 200
Sweeper 2270003030 12
Tamper 2260002006 4
Tandem Truck 2270002069 200
Trackhoe 2265002066 320
Trenching Machines 2270002030 200
Trowel 2270002081 8
Water / Fuel Truck 2270002051 250
Welder 2270006025 35
Welding Machine 2270006025 35
Welding Rig 2270002051 10
X-Ray Truck/Machine 2270002051 50
1NONROAD2008a Model does not contain Emission Factors for All 
Terrain Vehicles (ATVs). Used Emission Factors for Personal 
Watercraft as a substitution.
2NONROAD2008a Model does not contain Emission Factors for 
Bobcat vehicle type. Used Emission Factors for Other Industrial 
Equipment vehicle type as a substitution.

Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

2018 Construction Year
Operations Emissions (tpy)

0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Mountain Valley Pipeline - West Virginia Spread 1

2016 Emissions 2017 Emissions 2018 Emissions
(tpy) (tpy) (tpy)

Acetaldehyde 5.30E-01 3.46E+00 4.48E-01
Acrolein 3.00E-02 1.96E-01 2.54E-02
Benzene 2.00E-01 1.31E+00 1.69E-01
1,3-Butadiene 2.00E-02 1.31E-01 1.69E-02
Formaldehyde 1.18E+00 7.70E+00 9.98E-01

Pollutant Fraction of VOC

Acetaldehyde 0.053

Acrolein 0.003

Benzene 0.020

1,3-Butadiene 0.002

Formaldehyde 0.118

Pollutant

1. Emissions of HAPs are estimated based on total VOC emissions for the construction year and Table 3.1-3 Air Toxic Fractions of 
VOC in EPA's guidance document Final Regulatory Analysis and Control of Emissions from Nonroad Diesel Engines , EPA420-R-04-
007, May 2004.

Projected HAP Emissions from Construction Equipment 
Engines
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Emission Factors for On-Road Vehicle Travel
Mountain Valley Pipeline - West Virginia Spread 1

Pollutant LDGV LDGT LDDT COM BUS HDDV LDGV LDGT LDDT COM BUS HDDV

NOX 3.37E-01 3.76E-01 4.58E-01 6.99E+00 3.18E+00 3.15E-01 3.53E-01 4.06E-01 6.38E+00 2.71E+00
CO 1.13E+01 1.13E+01 5.13E-01 1.01E+00 5.88E-01 1.11E+01 1.10E+01 4.77E-01 8.85E-01 5.15E-01
SO2 6.80E-03 8.80E-03 4.10E-03 1.12E-02 1.06E-02 6.80E-03 8.80E-03 4.10E-03 1.12E-02 1.06E-02
VOC 3.79E-01 4.47E-01 2.37E-01 3.48E-01 2.43E-01 3.61E-01 4.26E-01 2.12E-01 3.28E-01 2.38E-01
PM10 2.48E-02 2.48E-02 4.65E-02 3.71E-02 8.74E-02 2.47E-02 2.48E-02 4.02E-02 3.71E-02 7.62E-02

PM2.5 1.12E-02 1.13E-02 3.12E-02 2.06E-02 5.69E-02 1.12E-02 1.13E-02 2.55E-02 2.06E-02 4.66E-02

CO2 3.68E+02 4.79E+02 5.99E+02 1.65E+03 1.55E+03 3.68E+02 4.79E+02 5.99E+02 1.65E+03 1.54E+03
Acetaldehyde 1.31E-03 1.49E-03 2.92E-03 1.05E-02 7.33E-03 1.25E-03 1.42E-03 2.62E-03 9.90E-03 7.19E-03
Acrolein 1.65E-04 1.90E-04 8.30E-04 1.28E-03 8.95E-04 1.60E-04 1.85E-04 7.40E-04 1.21E-03 8.75E-04
Benzene 1.66E-02 1.89E-02 4.75E-03 3.84E-03 2.68E-03 1.59E-02 1.80E-02 4.26E-03 3.61E-03 2.62E-03
1,3-Butadiene 1.85E-03 2.10E-03 2.14E-03 2.23E-03 1.55E-03 1.77E-03 2.01E-03 1.92E-03 2.10E-03 1.52E-03
Formaldehyde 3.38E-03 3.85E-03 9.17E-03 2.85E-02 1.99E-02 3.25E-03 3.68E-03 8.21E-03 2.69E-02 1.95E-02

2017 Emission Factors (grams/mile) 2018 Emission Factors (grams/mile)

1. The emission factors were calculated using EPA's Mobile6.2 Vehicle Emission Modeling Software.  Emission factors for each calendar year are based on average of Mobile6.2 generated factors 
for winter and summer of that year.

2. Temperatures for winter were based on average temperatures in January, and the temperatures for summer were based on average temperatures in July.  The data was extracted from National 
Oceanic and Atmospheric Administration (NOAA) website (http://www.ncdc.noaa.gov/cdo-web/datatools/normals) based on data collected from 1981 to 2010 by the Morgantown Hart Field, WV 
Station (COOP ID 466202).

3. Fuel assumptions included conventional gasoline, with an average RVP limit of 9 psi, and diesel with average sulfur content of 11 ppm.
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Projected Annual On-Road Vehicle Travel
Mountain Valley Pipeline - West Virginia Spread 1

Vehicle Type
Round Trip 

(miles) Trips per Day Days/Year
Total Miles 
Per Year

Round Trip 
(miles) Trips per Day Days/Year

Total Miles 
Per Year

Commuter Bus 0 0 0 0 0 0 0 0
Light-Duty Diesel Truck 50 200 260 2,600,000 0 0 0 0
Light-Duty Gasoline Truck 50 200 260 2,600,000 50 80 240 960,000
Light-Duty Gasoline Vehicle 0 0 0 0 0 0 0 0
Heavy Duty Diesel Vehicle 100 1000 260 26,000,000 0 0 0 0
Fuel Delivery 100 8 260 208,000 50 8 240 96,000

2017 2018
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Emissions from On-Road Vehicle Travel
Mountain Valley Pipeline - West Virginia Spread 1

Pollutant LDGV LDGT LDDT COM BUS HDDV LDGV LDGT LDDT COM BUS HDDV

NOX 0.00E+00 1.08E+00 1.31E+00 0.00E+00 9.18E+01 0.00E+00 3.74E-01 0.00E+00 0.00E+00 2.87E-01

CO 0.00E+00 3.24E+01 1.47E+00 0.00E+00 1.70E+01 0.00E+00 1.16E+01 0.00E+00 0.00E+00 5.44E-02
SO2 0.00E+00 2.52E-02 1.18E-02 0.00E+00 3.06E-01 0.00E+00 9.31E-03 0.00E+00 0.00E+00 1.12E-03

VOC 0.00E+00 1.28E+00 6.78E-01 0.00E+00 7.02E+00 0.00E+00 4.51E-01 0.00E+00 0.00E+00 2.52E-02
PM10 0.00E+00 7.11E-02 1.33E-01 0.00E+00 2.52E+00 0.00E+00 2.62E-02 0.00E+00 0.00E+00 8.06E-03

PM2.5 0.00E+00 3.24E-02 8.94E-02 0.00E+00 1.64E+00 0.00E+00 1.20E-02 0.00E+00 0.00E+00 4.93E-03

CO2 0.00E+00 1.37E+03 1.72E+03 0.00E+00 4.46E+04 0.00E+00 5.07E+02 0.00E+00 0.00E+00 1.63E+02

Acetaldehyde 0.00E+00 4.27E-03 8.37E-03 0.00E+00 2.12E-01 0.00E+00 1.50E-03 0.00E+00 0.00E+00 7.60E-04
Acrolein 0.00E+00 5.45E-04 2.38E-03 0.00E+00 2.59E-02 0.00E+00 1.96E-04 0.00E+00 0.00E+00 9.26E-05
Benzene 0.00E+00 5.41E-02 1.36E-02 0.00E+00 7.73E-02 0.00E+00 1.91E-02 0.00E+00 0.00E+00 2.77E-04
1,3-Butadiene 0.00E+00 6.02E-03 6.13E-03 0.00E+00 4.48E-02 0.00E+00 2.13E-03 0.00E+00 0.00E+00 1.61E-04
Formaldehyde 0.00E+00 1.10E-02 2.63E-02 0.00E+00 5.75E-01 0.00E+00 3.89E-03 0.00E+00 0.00E+00 2.06E-03

2017 Annual Emissions (tpy) 2018 Annual Emissions (tpy)
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Projected Annual Off-Road Vehicle Travel
Mountain Valley Pipeline - West Virginia Spread 1

Vehicle Type
Round Trip 

(miles)
Trips per 

Day Days/Year
Total Miles 

Per Year
Round Trip 

(miles)
Trips per 

Day Days/Year
Total Miles 

Per Year
Round Trip 

(miles)
Trips per 

Day Days/Year
Total Miles 

Per Year

All Terrain Vehicle (ATV) 2 200 240 96,000 5 200 260 260,000 5 200 240 240,000
Dump Trucks 0 0 0 0 5 400 260 520,000 0 0 0 0
Light Duty Trucks 0 0 0 0 15 1000 260 3,900,000 5 200 240 240,000
Medium Duty Trucks 0 0 0 0 15 300 260 1,170,000 0 0 0 0
School Bus 0 0 0 0 15 32 260 124,800 0 0 0 0
Water / Fuel Truck 0 0 0 0 50 100 260 1,300,000 0 0 0 0

2016 20182017
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Emissions from Off-Road Vehicle Travel
Mountain Valley Pipeline - West Virginia Spread 1

PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 PM10 PM2.5

(tons) (lb/VMT) (lb/VMT) (%) (tpy) (tpy) (tpy) (tpy) (tpy) (tpy)

All Terrain Vehicle (ATV) 0.25 0.21 0.02 75% 2.54 0.25 6.88 0.69 6.35 0.64
Dump Trucks 20 1.52 0.15 75% 0.00 0.00 98.88 9.89 0.00 0.00
Light Duty Trucks 2.5 0.60 0.06 75% 0.00 0.00 290.93 29.09 17.90 1.79
Medium Duty Trucks 5 0.82 0.08 75% 0.00 0.00 119.23 11.92 0.00 0.00
School Bus 15 1.34 0.13 75% 0.00 0.00 20.85 2.09 0.00 0.00
Water / Fuel Truck 20 1.52 0.15 75% 0.00 0.00 247.21 24.72 0.00 0.00

1. Emission factors calculated in accordance with AP-42 Section 13.2.2:

Unpaved Roads: E = k(s/12)a(W/3)b*[(365-p)/365]

k Factor (PM10, PM2.5) (lb/VMT) 1.5 0.15 AP-42 Table 13.2.2-2 (Final, 11/06)

Silt content, s 8.5 % AP-42 Table 13.2.2-1 (Final, 11/06)

Number of Rain Days, p 150 AP-42 Figure 13.2.2-1 (Final, 11/06)

a (PM10, PM2.5) 0.9 0.9 AP-42 Table 13.2.2-2 (Final, 11/06)

b (PM10, PM2.5) 0.45 0.45 AP-42 Table 13.2.2-2 (Final, 11/06)

2018 Annual 
Emissions

2. Assumed average dust control efficiency for road watering from AP-42 Section 13.2.2 and related background documents.

Vehicle Type

Mean 
Vehicle 
Weight

Emission Factor1 Control 

Efficiency2

2016 Annual 
Emissions

2017 Annual 
Emissions
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Projected Fugitive Dust Emissions from Earthmoving
Mountain Valley Pipeline - West Virginia Spread 1

PM2.5 
Emissions 

(tpy)

PM10 PM2.5

Units of 
Measure 2017

Units of 
Measure 2017 2017

Bulldozing 1.03E+00 5.31E-01 lb/hr 82140 hr/yr 4.23E+01 2.18E+01
Grading 1.96E+00 2.24E-01 lb/VMT 4688.0 VMT/yr 4.59E+00 5.26E-01

For bulldozing:
PM10 emissions factor (lb/hr) = 0.75 * [1.0 (s)^1.5 / (M)^1.4]

PM2.5 emission factor (lb/hr) = 0.105 * [5.7(s)^1.2 / (M)^1.3]
For grading:

PM10 emission factor (lb/VMT) = 0.60 * [0.051 (S)^2.0]

PM2.5 emission factor (lb/VMT) = 0.031 * [0.040 (S)^2.5]
Where:

s (Silt Content) = 8.5
M (Moisture Content) = 7.9

S (Vehicle Speed) = 8

2017
Land Disturbed (acres): 947.07

Square Miles: 1.480
Miles in 1 Direction: 1.216

Feet in 1 Direction: 6,423
Clearance of Grader (ft): 5

Number of Trips for 1 Grade: 1285
Miles to Clear 1 Direction: 1562.6655

Miles with 50% Safety Factor: 2344.0
Number of Times to Go Over Surface: 2

Total Travel (VMT/yr): 4687.9965

2. Vehicle miles traveled for grading calculate based on amount of land disturbed during construction each
 year, as follows:

1. Emissions were calculated using emission factor equations from Table 11.9-1, Compilation of Air 
Pollutant Emission Factors, USEPA AP-42, Fifth Edition, 10/98.

On-Site Activity

Emission Factors1 Operation2
PM10 

Emissions 
(tpy)
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Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Lewis County Spread 2

Source
NOX CO SO2 VOC PM10 PM2.5 CO2 NOX CO SO2 VOC PM10 PM2.5 CO2

Construction Equipment Engines -- -- -- -- -- -- -- 18.87 29.97 1.63 3.41 2.73 2.73 5,955.85
On-Road Vehicle Travel -- -- -- -- -- -- -- -- -- -- -- -- -- --
Off-Road Vehicle Travel -- -- -- -- -- -- -- -- -- -- -- -- -- --
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- 3.33 1.63 --

TOTAL: 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.87 29.97 1.63 3.41 6.06 4.36 5,955.85

Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Braxton County

Source
NOX CO SO2 VOC PM10 PM2.5 CO2 NOX CO SO2 VOC PM10 PM2.5 CO2

Construction Equipment Engines 2.48 24.51 0.29 2.50 0.39 0.39 1,072.02 87.65 139.23 7.58 15.84 12.67 12.67 27,667.64
On-Road Vehicle Travel -- -- -- -- -- -- -- 31.41 16.96 0.11 3.00 0.91 0.59 15,908.14
Off-Road Vehicle Travel -- -- -- -- 0.48 0.05 -- -- -- -- -- 196.00 19.60 --
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- 15.48 7.56 --

TOTAL: 2.48 24.51 0.29 2.50 0.86 0.43 1,072.02 119.06 156.19 7.69 18.85 225.0596 40.4238 43,575.78

2016 Construction Emissions (tpy) 2017 Construction Emissions (tpy)

2016 Construction Emissions (tpy) 2017 Construction Emissions (tpy)
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Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Webster County

Source
NOX CO SO2 VOC PM10 PM2.5 CO2 NOX CO SO2 VOC PM10 PM2.5 CO2

Construction Equipment Engines 2.48 24.51 0.29 2.50 0.39 0.39 1,072.02 180.71 287.05 15.62 32.66 26.13 26.13 57,040.82
On-Road Vehicle Travel -- -- -- -- -- -- -- 31.41 16.96 0.11 3.00 0.91 0.59 15,908.14
Off-Road Vehicle Travel -- -- -- -- 0.48 0.05 -- -- -- -- -- 196.00 19.60 --
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- 31.92 15.59 --

TOTAL: 2.48 24.51 0.29 2.50 0.86 0.43 1,072.02 212.11 304.01 15.74 35.67 254.95 61.91 72,948.96

Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Nicholas County Spread 2

Source
NOX CO SO2 VOC PM10 PM2.5 CO2 NOX CO SO2 VOC PM10 PM2.5 CO2

Construction Equipment Engines 2.48 24.51 0.29 2.50 0.39 0.39 1,072.02 74.14 117.78 6.41 13.40 10.72 10.72 23,403.79
On-Road Vehicle Travel -- -- -- -- -- -- -- 31.41 16.96 0.11 3.00 0.91 0.59 15,908.14
Off-Road Vehicle Travel -- -- -- -- 0.48 0.05 -- -- -- -- -- 196.00 19.60 --
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- 13.10 6.40 --

TOTAL: 2.48 24.51 0.29 2.50 0.86 0.43 1,072.02 105.55 134.74 6.52 16.41 220.72 37.31 39,311.93

2016 Construction Emissions (tpy) 2017 Construction Emissions (tpy)

2016 Construction Emissions (tpy) 2017 Construction Emissions (tpy)
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Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL:

Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL:

Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Lewis County Spread 2

NOX CO SO2 VOC PM10 PM2.5 CO2

-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --

0.00 0.00 0.00 0.00 0.0000 0.0000 0.00

Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Braxton County

NOX CO SO2 VOC PM10 PM2.5 CO2

1.68 23.84 0.28 2.11 0.34 0.34 1,070.82
0.12 2.19 0.00 0.09 0.01 0.00 125.73

-- -- -- -- 4.55 0.45 --
-- -- -- -- -- -- --

1.80 26.03 0.28 2.21 4.8902 0.7938 1,196.55

2018 Construction Emissions (tpy)

2018 Construction Emissions (tpy)
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Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL:

Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL:

Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Webster County

NOX CO SO2 VOC PM10 PM2.5 CO2

1.68 23.84 0.28 2.11 0.34 0.34 1,070.82
0.12 2.19 0.00 0.09 0.01 0.00 125.73

-- -- -- -- 4.55 0.45 --
-- -- -- -- -- -- --

1.80 26.03 0.28 2.21 4.8902 0.7938 1,196.55

Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Nicholas County Spread 2

NOX CO SO2 VOC PM10 PM2.5 CO2

1.68 23.84 0.28 2.11 0.34 0.34 1,070.82
0.12 2.19 0.00 0.09 0.01 0.00 125.73

-- -- -- -- 4.55 0.45 --
-- -- -- -- -- -- --

1.80 26.03 0.28 2.21 4.8902 0.7938 1,196.55

2018 Construction Emissions (tpy)

2018 Construction Emissions (tpy)
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Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Lewis County Spread 2

Source
Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

Construction Equipment Engines -- -- -- -- -- -- 1.81E-01 1.02E-02 6.82E-02 6.82E-03 4.02E-01 6.68E-01
On-Road Vehicle Travel -- -- -- -- -- -- -- -- -- -- -- --
Off-Road Vehicle Travel -- -- -- -- -- -- -- -- -- -- -- --
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- --

TOTAL: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.81E-01 1.02E-02 6.82E-02 6.82E-03 4.02E-01 6.68E-01

Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Braxton County

Source
Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

Construction Equipment Engines 1.32E-01 7.50E-03 5.00E-02 5.00E-03 2.95E-01 4.90E-01 8.40E-01 4.75E-02 3.17E-01 3.17E-02 1.87E+00 3.11E+00
On-Road Vehicle Travel -- -- -- -- -- -- 5.61E-02 7.19E-03 3.63E-02 1.42E-02 1.53E-01 2.67E-01
Off-Road Vehicle Travel -- -- -- -- -- -- -- -- -- -- -- --
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- --

TOTAL: 1.32E-01 7.50E-03 5.00E-02 5.00E-03 2.95E-01 4.90E-01 8.96E-01 5.47E-02 3.53E-01 4.59E-02 2.02E+00 3.37E+00

2016 Construction Emissions (tpy) 2017 Construction Emissions (tpy)

2016 Construction Emissions (tpy) 2017 Construction Emissions (tpy)
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Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Webster County

Source
Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

Construction Equipment Engines 1.32E-01 7.50E-03 5.00E-02 5.00E-03 2.95E-01 4.90E-01 1.73E+00 9.80E-02 6.53E-01 6.53E-02 3.85E+00 6.40E+00
On-Road Vehicle Travel -- -- -- -- -- -- 5.61E-02 7.19E-03 3.63E-02 1.42E-02 1.53E-01 2.67E-01
Off-Road Vehicle Travel -- -- -- -- -- -- -- -- -- -- -- --
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- --

TOTAL: 1.32E-01 7.50E-03 5.00E-02 5.00E-03 2.95E-01 4.90E-01 1.79E+00 1.05E-01 6.90E-01 7.96E-02 4.01E+00 6.67E+00

Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Nicholas County Spread 2

Source
Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

Construction Equipment Engines 1.32E-01 7.50E-03 5.00E-02 5.00E-03 2.95E-01 4.90E-01 7.10E-01 4.02E-02 2.68E-01 2.68E-02 1.58E+00 2.63E+00
On-Road Vehicle Travel -- -- -- -- -- -- 5.61E-02 7.19E-03 3.63E-02 1.42E-02 1.53E-01 2.67E-01
Off-Road Vehicle Travel -- -- -- -- -- -- -- -- -- -- -- --
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- --

TOTAL: 1.32E-01 7.50E-03 5.00E-02 5.00E-03 2.95E-01 4.90E-01 7.66E-01 4.74E-02 3.04E-01 4.10E-02 1.73E+00 2.89E+00

2016 Construction Emissions (tpy) 2017 Construction Emissions (tpy)

2016 Construction Emissions (tpy) 2017 Construction Emissions (tpy)
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Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL:

Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL:

Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Lewis County Spread 2

Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Braxton County

Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

1.12E-01 6.34E-03 4.23E-02 4.23E-03 2.50E-01 4.14E-01
4.25E-04 5.41E-05 3.64E-03 4.30E-04 1.12E-03 5.66E-03

-- -- -- -- -- --
-- -- -- -- -- --

1.13E-01 6.40E-03 4.59E-02 4.66E-03 2.51E-01 4.20E-01

2018 Construction Emissions (tpy)

2018 Construction Emissions (tpy)
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Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL:

Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL:

Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Webster County

Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

1.12E-01 6.34E-03 4.23E-02 4.23E-03 2.50E-01 4.14E-01
4.25E-04 5.41E-05 3.64E-03 4.30E-04 1.12E-03 5.66E-03

-- -- -- -- -- --
-- -- -- -- -- --

1.13E-01 6.40E-03 4.59E-02 4.66E-03 2.51E-01 4.20E-01

Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Nicholas County Spread 2

Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

1.12E-01 6.34E-03 4.23E-02 4.23E-03 2.50E-01 4.14E-01
4.25E-04 5.41E-05 3.64E-03 4.30E-04 1.12E-03 5.66E-03

-- -- -- -- -- --
-- -- -- -- -- --

1.13E-01 6.40E-03 4.59E-02 4.66E-03 2.51E-01 4.20E-01

2018 Construction Emissions (tpy)

2018 Construction Emissions (tpy)
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Projected Emissions from Construction Equipment Engines
Mountain Valley Pipeline - West Virginia Spread 2

(hp) Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

Air Compressor A 2270006015 310 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Air Compressor B 2270006015 310 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

All Terrain Vehicle (ATV)1 2282005015 18 10 60 36 2.81E+00 7.19E+01 2.53E-01 6.80E+00 8.95E-02 8.95E-02 5.55E+02
Asphalt Paver 2270002003 153 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Backhoe 2265002066 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Bobcat2 2265003040 150 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Booster/Pumps 2270006010 370 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Bucket Truck 2270002051 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Chain Saw 2260004020 1 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cherry Picker 2270002081 160 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Chipper/Shredder 2270004066 20 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Compactor 2270002009 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Compactor, Vibratory 2270002009 100 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Concrete Mixer Truck ( main pours ) 2270002042 150 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Concrete Mixer Truck ( small pours ) 2270002042 150 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Concrete Pumps 2270006010 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Crawler 2270002069 450 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Wheeled ( 20 ton ) 2270002045 150 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Wheeled (250 ton ) A 2270002045 715 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Wheeled (250 ton ) B 2270002045 715 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cuttings Cleaner System 2270002081 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Digger Derrick 2270002033 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Dozers 2270002069 410 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Drill Engine 2270002081 20 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Drilling Rig 2270002033 950 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Dump Truck 2270002078 325 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Excavator 2270002036 138 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fork Lift 2270003020 120 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Front End Loaders 2270002066 196 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Generators 2270006005 430 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Grader 2270002048 140 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
HDD Rig 2270002033 600 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Heavy Lift Crane 2270002045 340 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hydrotest Truck 2270002051 100 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Jack Hammer 2270003040 405 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Light Tower 2270002081 50 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Man Lift A 2270003010 50 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Man Lift B 2270003010 50 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Mudd Unit 2270002081 400 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pickup Trucks 2270002051 250 10 50 36 4.63E+00 1.60E+00 6.14E-01 6.97E-01 1.07E+00 1.07E+00 2.66E+03

Equipment Type SCC

Max. Engine 
Rating

2016 Construction Year
Operations Emissions (tpy)
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Projected Emissions from Construction Equipment Engines
Mountain Valley Pipeline - West Virginia Spread 2

(hp) Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2Equipment Type SCC

Max. Engine 
Rating

2016 Construction Year
Operations Emissions (tpy)

Pile Driver 2270002081 350 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pipe Beveling Machine 2270002081 20 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pipe Tractor Trailer 2265002066 400 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Portable Pipe Bender 2270003040 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Rigging Loft 2265003010 10 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Roller 2270002015 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Scissor Lift 2270003010 20 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
School Bus 2270002051 100 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Scrapper 2270002018 488 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SideBoom 2270002069 240 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Skid Steer Loader 2270002072 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Stake Bed 2270002081 200 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Sweeper 2270003030 12 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tamper 2260002006 4 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tandem Truck 2270002069 200 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Trackhoe 2265002066 320 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Trenching Machines 2270002030 200 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Trowel 2270002081 8 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Water / Fuel Truck 2270002051 250 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Welder 2270006025 35 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Welding Machine 2270006025 35 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Welding Rig 2270002051 10 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
X-Ray Truck/Machine 2270002051 50 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1NONROAD2008a Model does not contain Emission Factors for All 
Terrain Vehicles (ATVs). Used Emission Factors for Personal 
Watercraft as a substitution.
2NONROAD2008a Model does not contain Emission Factors for 
Bobcat vehicle type. Used Emission Factors for Other Industrial 
Equipment vehicle type as a substitution.
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Projected Emissions from Construction Equipment Engines
Mountain Valley Pipeline - West Virginia Spread 2

(hp)

Air Compressor A 2270006015 310
Air Compressor B 2270006015 310

All Terrain Vehicle (ATV)1 2282005015 18
Asphalt Paver 2270002003 153
Backhoe 2265002066 75

Bobcat2 2265003040 150
Booster/Pumps 2270006010 370
Bucket Truck 2270002051 300
Chain Saw 2260004020 1
Cherry Picker 2270002081 160
Chipper/Shredder 2270004066 20
Compactor 2270002009 300
Compactor, Vibratory 2270002009 100
Concrete Mixer Truck ( main pours ) 2270002042 150
Concrete Mixer Truck ( small pours ) 2270002042 150
Concrete Pumps 2270006010 300
Crane, Crawler 2270002069 450
Crane, Wheeled ( 20 ton ) 2270002045 150
Crane, Wheeled (250 ton ) A 2270002045 715
Crane, Wheeled (250 ton ) B 2270002045 715
Cuttings Cleaner System 2270002081 300
Digger Derrick 2270002033 300
Dozers 2270002069 410
Drill Engine 2270002081 20
Drilling Rig 2270002033 950
Dump Truck 2270002078 325
Excavator 2270002036 138
Fork Lift 2270003020 120
Front End Loaders 2270002066 196
Generators 2270006005 430
Grader 2270002048 140
HDD Rig 2270002033 600
Heavy Lift Crane 2270002045 340
Hydrotest Truck 2270002051 100
Jack Hammer 2270003040 405
Light Tower 2270002081 50
Man Lift A 2270003010 50
Man Lift B 2270003010 50
Mudd Unit 2270002081 400
Pickup Trucks 2270002051 250

Equipment Type SCC

Max. Engine 
Rating

Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

6 60 52 1.31E+01 2.87E+00 8.82E-01 1.19E+00 1.22E+00 1.22E+00 3.39E+03
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

15 60 52 5.97E+00 1.54E+02 5.46E-01 1.33E+01 1.50E-01 1.50E-01 1.20E+03
1 60 52 1.00E+00 9.87E-01 7.98E-02 9.98E-02 1.93E-01 1.93E-01 3.13E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

3 60 52 2.44E+00 3.04E+01 4.95E-01 9.04E-01 1.10E-01 1.10E-01 1.09E+03
2 60 52 9.31E+00 2.53E+00 3.74E-01 7.76E-01 6.80E-01 6.80E-01 1.35E+03
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
14 60 52 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
2 60 52 2.81E+00 2.58E+00 1.74E-01 2.79E-01 4.49E-01 4.49E-01 6.55E+02
2 60 52 6.91E-01 1.76E-01 2.01E-02 4.88E-02 3.76E-02 3.76E-02 7.29E+01
2 60 52 9.50E+00 5.03E+00 3.72E-01 1.01E+00 7.78E-01 7.78E-01 1.22E+03
2 60 52 3.17E+00 1.68E+00 1.24E-01 3.38E-01 2.59E-01 2.59E-01 4.05E+02
1 30 52 1.08E+00 5.67E-01 4.28E-02 1.15E-01 1.15E-01 1.15E-01 1.52E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1 60 52 2.09E+00 7.03E-01 1.44E-01 1.96E-01 2.38E-01 2.38E-01 5.53E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
37 60 52 6.67E+01 2.19E+01 6.76E+00 8.00E+00 1.09E+01 1.09E+01 2.80E+04
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
20 60 52 1.00E+02 5.78E+01 3.93E+00 1.51E+01 1.29E+01 1.29E+01 1.40E+04
29 60 52 1.96E+01 1.91E+01 1.99E+00 2.20E+00 4.34E+00 4.34E+00 8.20E+03
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
10 20 52 1.80E+01 4.85E+00 7.24E-01 1.50E+00 1.28E+00 1.28E+00 2.61E+03
2 60 52 1.58E+00 1.57E+00 1.43E-01 1.65E-01 3.29E-01 3.29E-01 5.74E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1 10 52 3.26E-01 7.22E-02 2.62E-02 3.23E-02 3.61E-02 3.61E-02 1.03E+02
1 40 52 6.22E-01 1.91E-01 2.88E-02 4.79E-02 5.43E-02 5.43E-02 1.23E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
6 12 52 7.45E-01 1.64E-01 3.07E-02 3.85E-02 5.19E-02 5.19E-02 1.23E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
50 60 52 2.90E+01 1.03E+01 5.20E+00 5.87E+00 8.62E+00 8.62E+00 2.31E+04

2017 Construction Year
Operations Emissions (tpy)
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Projected Emissions from Construction Equipment Engines
Mountain Valley Pipeline - West Virginia Spread 2

(hp)Equipment Type SCC

Max. Engine 
Rating

Pile Driver 2270002081 350
Pipe Beveling Machine 2270002081 20
Pipe Tractor Trailer 2265002066 400
Portable Pipe Bender 2270003040 75
Rigging Loft 2265003010 10
Roller 2270002015 300
Scissor Lift 2270003010 20
School Bus 2270002051 100
Scrapper 2270002018 488
SideBoom 2270002069 240
Skid Steer Loader 2270002072 75
Stake Bed 2270002081 200
Sweeper 2270003030 12
Tamper 2260002006 4
Tandem Truck 2270002069 200
Trackhoe 2265002066 320
Trenching Machines 2270002030 200
Trowel 2270002081 8
Water / Fuel Truck 2270002051 250
Welder 2270006025 35
Welding Machine 2270006025 35
Welding Rig 2270002051 10
X-Ray Truck/Machine 2270002051 50
1NONROAD2008a Model does not contain Emission Factors for All 
Terrain Vehicles (ATVs). Used Emission Factors for Personal 
Watercraft as a substitution.
2NONROAD2008a Model does not contain Emission Factors for 
Bobcat vehicle type. Used Emission Factors for Other Industrial 
Equipment vehicle type as a substitution.

Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

2017 Construction Year
Operations Emissions (tpy)

0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
12 60 52 1.99E+01 2.26E+02 5.26E+00 6.56E+00 1.15E+00 1.15E+00 1.15E+04
2 60 52 1.85E+00 8.48E-01 8.23E-02 1.22E-01 1.52E-01 1.52E-01 3.04E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4 60 52 3.73E+00 1.15E+00 1.73E-01 2.88E-01 3.26E-01 3.26E-01 7.38E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
20 60 52 2.33E+01 1.01E+01 2.21E+00 2.68E+00 4.32E+00 4.32E+00 8.85E+03
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4 60 52 7.37E-01 3.91E-01 2.98E-02 7.39E-02 6.14E-02 6.14E-02 9.72E+01
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
5 60 52 2.90E+00 1.03E+00 5.20E-01 5.87E-01 8.62E-01 8.62E-01 2.31E+03
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
25 60 52 1.60E+01 1.55E+01 6.38E-01 3.38E+00 2.20E+00 2.20E+00 2.08E+03
25 60 52 2.33E+00 7.18E-01 1.08E-01 1.80E-01 2.04E-01 2.04E-01 4.61E+02
6 60 52 2.80E+00 8.61E-01 1.30E-01 2.16E-01 2.44E-01 2.44E-01 5.53E+02
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Projected Emissions from Construction Equipment Engines
Mountain Valley Pipeline - West Virginia Spread 2

(hp)

Air Compressor A 2270006015 310
Air Compressor B 2270006015 310

All Terrain Vehicle (ATV)1 2282005015 18
Asphalt Paver 2270002003 153
Backhoe 2265002066 75

Bobcat2 2265003040 150
Booster/Pumps 2270006010 370
Bucket Truck 2270002051 300
Chain Saw 2260004020 1
Cherry Picker 2270002081 160
Chipper/Shredder 2270004066 20
Compactor 2270002009 300
Compactor, Vibratory 2270002009 100
Concrete Mixer Truck ( main pours ) 2270002042 150
Concrete Mixer Truck ( small pours ) 2270002042 150
Concrete Pumps 2270006010 300
Crane, Crawler 2270002069 450
Crane, Wheeled ( 20 ton ) 2270002045 150
Crane, Wheeled (250 ton ) A 2270002045 715
Crane, Wheeled (250 ton ) B 2270002045 715
Cuttings Cleaner System 2270002081 300
Digger Derrick 2270002033 300
Dozers 2270002069 410
Drill Engine 2270002081 20
Drilling Rig 2270002033 950
Dump Truck 2270002078 325
Excavator 2270002036 138
Fork Lift 2270003020 120
Front End Loaders 2270002066 196
Generators 2270006005 430
Grader 2270002048 140
HDD Rig 2270002033 600
Heavy Lift Crane 2270002045 340
Hydrotest Truck 2270002051 100
Jack Hammer 2270003040 405
Light Tower 2270002081 50
Man Lift A 2270003010 50
Man Lift B 2270003010 50
Mudd Unit 2270002081 400
Pickup Trucks 2270002051 250

Equipment Type SCC

Max. Engine 
Rating

Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

10 60 36 2.70E+00 7.06E+01 2.51E-01 5.68E+00 5.36E-02 5.36E-02 5.52E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
10 50 36 2.34E+00 9.54E-01 5.92E-01 6.67E-01 9.54E-01 9.54E-01 2.66E+03

2018 Construction Year
Operations Emissions (tpy)

Resource Report 9 Appendix 9A - Mountain Valley Pipeline - WV Spread 2 Construction Emissions122



Projected Emissions from Construction Equipment Engines
Mountain Valley Pipeline - West Virginia Spread 2

(hp)Equipment Type SCC

Max. Engine 
Rating

Pile Driver 2270002081 350
Pipe Beveling Machine 2270002081 20
Pipe Tractor Trailer 2265002066 400
Portable Pipe Bender 2270003040 75
Rigging Loft 2265003010 10
Roller 2270002015 300
Scissor Lift 2270003010 20
School Bus 2270002051 100
Scrapper 2270002018 488
SideBoom 2270002069 240
Skid Steer Loader 2270002072 75
Stake Bed 2270002081 200
Sweeper 2270003030 12
Tamper 2260002006 4
Tandem Truck 2270002069 200
Trackhoe 2265002066 320
Trenching Machines 2270002030 200
Trowel 2270002081 8
Water / Fuel Truck 2270002051 250
Welder 2270006025 35
Welding Machine 2270006025 35
Welding Rig 2270002051 10
X-Ray Truck/Machine 2270002051 50
1NONROAD2008a Model does not contain Emission Factors for All 
Terrain Vehicles (ATVs). Used Emission Factors for Personal 
Watercraft as a substitution.
2NONROAD2008a Model does not contain Emission Factors for 
Bobcat vehicle type. Used Emission Factors for Other Industrial 
Equipment vehicle type as a substitution.

Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

2018 Construction Year
Operations Emissions (tpy)

0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Projected HAP Emissions from Construction Equipment Engines
Mountain Valley Pipeline - West Virginia Spread 2

2016 Emissions 2017 Emissions 2018 Emissions
(tpy) (tpy) (tpy)

Acetaldehyde 3.97E-01 3.46E+00 3.36E-01
Acrolein 2.25E-02 1.96E-01 1.90E-02
Benzene 1.50E-01 1.31E+00 1.27E-01
1,3-Butadiene 1.50E-02 1.31E-01 1.27E-02
Formaldehyde 8.85E-01 7.71E+00 7.49E-01

Pollutant Fraction of VOC Fraction of VOC

Acetaldehyde 0.053 0.053

Acrolein 0.003 0.003

Benzene 0.020 0.020

1,3-Butadiene 0.002 0.002

Formaldehyde 0.118 0.118

Pollutant

1. Emissions of HAPs are estimated based on total VOC emissions for the construction year and Table 3.1-3 Air Toxic Fractions of 
VOC in EPA's guidance document Final Regulatory Analysis and Control of Emissions from Nonroad Diesel Engines , EPA420-R-04-
007, May 2004.
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Emission Factors for On-Road Vehicle Travel
Mountain Valley Pipeline - West Virginia Spread 2

Pollutant LDGV LDGT LDDT COM BUS HDDV LDGV LDGT LDDT COM BUS HDDV

NOX 3.38E-01 3.77E-01 4.58E-01 6.99E+00 3.18E+00 3.16E-01 3.54E-01 4.06E-01 6.38E+00 2.71E+00
CO 1.13E+01 1.13E+01 5.13E-01 1.01E+00 5.88E-01 1.11E+01 1.10E+01 4.77E-01 8.85E-01 5.15E-01
SO2 6.80E-03 8.80E-03 4.10E-03 1.12E-02 1.06E-02 6.80E-03 8.80E-03 4.10E-03 1.12E-02 1.06E-02
VOC 3.88E-01 4.59E-01 2.37E-01 3.48E-01 2.43E-01 3.69E-01 4.37E-01 2.12E-01 3.28E-01 2.38E-01
PM10 2.48E-02 2.48E-02 4.65E-02 3.71E-02 8.74E-02 2.47E-02 2.48E-02 4.02E-02 3.71E-02 7.62E-02

PM2.5 1.12E-02 1.13E-02 3.12E-02 2.06E-02 5.69E-02 1.12E-02 1.13E-02 2.55E-02 2.06E-02 4.66E-02

CO2 3.68E+02 4.79E+02 5.99E+02 1.65E+03 1.55E+03 3.68E+02 4.79E+02 5.99E+02 1.65E+03 1.54E+03
Acetaldehyde 1.31E-03 1.49E-03 2.92E-03 1.05E-02 7.33E-03 1.26E-03 1.43E-03 2.62E-03 9.90E-03 7.19E-03
Acrolein 1.65E-04 1.90E-04 8.30E-04 1.28E-03 8.95E-04 1.60E-04 1.85E-04 7.40E-04 1.21E-03 8.75E-04
Benzene 1.66E-02 1.89E-02 4.75E-03 3.84E-03 2.68E-03 1.59E-02 1.81E-02 4.26E-03 3.61E-03 2.62E-03
1,3-Butadiene 1.86E-03 2.11E-03 2.14E-03 2.23E-03 1.55E-03 1.78E-03 2.02E-03 1.92E-03 2.10E-03 1.52E-03
Formaldehyde 3.39E-03 3.87E-03 9.17E-03 2.85E-02 1.99E-02 3.25E-03 3.69E-03 8.21E-03 2.69E-02 1.95E-02

2017 Emission Factors (grams/mile) 2018 Emission Factors (grams/mile)

1. The emission factors were calculated using EPA's Mobile6.2 Vehicle Emission Modeling Software.  Emission factors for each calendar year are based on average of Mobile6.2 generated factors 
for winter and summer of that year.
2. Temperatures for winter were based on average temperatures in January, and the temperatures for summer were based on average temperatures in July.  The data was extracted from National 
Oceanic and Atmospheric Administration (NOAA) website (http://www.ncdc.noaa.gov/cdo-web/datatools/normals) based on data collected from 1981 to 2010 by the Morgantown Hart Field, WV 
Station (COOP ID 466202).

3. Fuel assumptions included conventional gasoline, with an average RVP limit of 9 psi, and diesel with average sulfur content of 11 ppm.

Resource Report 9 Appendix 9A - Mountain Valley Pipeline - WV Spread 2 Construction Emissions125



Projected Annual On-Road Vehicle Travel
Mountain Valley Pipeline - West Virginia Spread 2

Vehicle Type
Round Trip 

(miles) Trips per Day Days/Year
Total Miles 
Per Year

Round Trip 
(miles) Trips per Day Days/Year

Total Miles 
Per Year

Commuter Bus 0 0 0 0 0 0 0 0
Light-Duty Diesel Truck 50 200 260 2,600,000 0 0 0 0
Light-Duty Gasoline Truck 50 200 260 2,600,000 50 60 180 540,000
Light-Duty Gasoline Vehicle 0 0 0 0 0 0 0 0
Heavy Duty Diesel Vehicle 100 1000 260 26,000,000 0 0 0 0
Fuel Delivery 100 8 260 208,000 50 6 180 54,000

20182017
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Emissions from On-Road Vehicle Travel
Mountain Valley Pipeline - West Virginia Spread 2

Pollutant LDGV LDGT LDDT COM BUS HDDV LDGV LDGT LDDT COM BUS HDDV

NOX 0.00E+00 1.08E+00 1.31E+00 0.00E+00 9.18E+01 0.00E+00 2.11E-01 0.00E+00 0.00E+00 1.61E-01

CO 0.00E+00 3.24E+01 1.47E+00 0.00E+00 1.70E+01 0.00E+00 6.53E+00 0.00E+00 0.00E+00 3.06E-02
SO2 0.00E+00 2.52E-02 1.18E-02 0.00E+00 3.06E-01 0.00E+00 5.24E-03 0.00E+00 0.00E+00 6.31E-04

VOC 0.00E+00 1.31E+00 6.78E-01 0.00E+00 7.02E+00 0.00E+00 2.60E-01 0.00E+00 0.00E+00 1.42E-02
PM10 0.00E+00 7.11E-02 1.33E-01 0.00E+00 2.52E+00 0.00E+00 1.48E-02 0.00E+00 0.00E+00 4.54E-03

PM2.5 0.00E+00 3.24E-02 8.94E-02 0.00E+00 1.64E+00 0.00E+00 6.73E-03 0.00E+00 0.00E+00 2.77E-03

CO2 0.00E+00 1.37E+03 1.72E+03 0.00E+00 4.46E+04 0.00E+00 2.85E+02 0.00E+00 0.00E+00 9.20E+01

Acetaldehyde 0.00E+00 4.27E-03 8.37E-03 0.00E+00 2.12E-01 0.00E+00 8.48E-04 0.00E+00 0.00E+00 4.28E-04
Acrolein 0.00E+00 5.45E-04 2.38E-03 0.00E+00 2.59E-02 0.00E+00 1.10E-04 0.00E+00 0.00E+00 5.21E-05
Benzene 0.00E+00 5.43E-02 1.36E-02 0.00E+00 7.73E-02 0.00E+00 1.08E-02 0.00E+00 0.00E+00 1.56E-04
1,3-Butadiene 0.00E+00 6.05E-03 6.13E-03 0.00E+00 4.48E-02 0.00E+00 1.20E-03 0.00E+00 0.00E+00 9.05E-05
Formaldehyde 0.00E+00 1.11E-02 2.63E-02 0.00E+00 5.75E-01 0.00E+00 2.19E-03 0.00E+00 0.00E+00 1.16E-03

2018 Annual Emissions (tpy)2017 Annual Emissions (tpy)
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Projected Annual Off-Road Vehicle Travel
Mountain Valley Pipeline - West Virginia Spread 2

Vehicle Type
Round Trip 

(miles) Trips per Day Days/Year
Total Miles 

Per Year
Round Trip 

(miles) Trips per Day Days/Year
Total Miles 

Per Year
Round Trip 

(miles) Trips per Day Days/Year
Total Miles 

Per Year

All Terrain Vehicle (ATV) 2 150 180 54,000 5 150 260 195,000 5 150 180 135,000
Dump Trucks 0 0 0 0 5 300 260 390,000 0 0 0 0
Light Duty Trucks 0 0 0 0 15 750 260 2,925,000 5 150 180 135,000
Medium Duty Trucks 0 0 0 0 15 225 260 877,500 0 0 0 0
School Bus 0 0 0 0 15 24 260 93,600 0 0 0 0
Water / Fuel Truck 0 0 0 0 50 75 260 975,000 0 0 0 0

2016 20182017
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Emissions from Off-Road Vehicle Travel
Mountain Valley Pipeline - West Virginia Spread 2

PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 PM10 PM2.5

(tons) (lb/VMT) (lb/VMT) (%) (tpy) (tpy) (tpy) (tpy) (tpy) (tpy)

All Terrain Vehicle (ATV) 0.25 0.21 0.02 75% 1.43 0.14 5.16 0.52 3.57 0.36
Dump Trucks 20 1.52 0.15 75% 0.00 0.00 74.16 7.42 0.00 0.00
Light Duty Trucks 2.5 0.60 0.06 75% 0.00 0.00 218.20 21.82 10.07 1.01
Medium Duty Trucks 5 0.82 0.08 75% 0.00 0.00 89.42 8.94 0.00 0.00
School Bus 15 1.34 0.13 75% 0.00 0.00 15.64 1.56 0.00 0.00
Water / Fuel Truck 20 1.52 0.15 75% 0.00 0.00 185.41 18.54 0.00 0.00

1. Emission factors calculated in accordance with AP-42 Section 13.2.2:

Unpaved Roads: E = k(s/12)a(W/3)b*[(365-p)/365]

k Factor (PM10, PM2.5) (lb/VMT) 1.5 0.15 AP-42 Table 13.2.2-2 (Final, 11/06)

Silt content, s 8.5 % AP-42 Table 13.2.2-1 (Final, 11/06)

Number of Rain Days, p 150 AP-42 Figure 13.2.2-1 (Final, 11/06)

a (PM10, PM2.5) 0.9 0.9 AP-42 Table 13.2.2-2 (Final, 11/06)

b (PM10, PM2.5) 0.45 0.45 AP-42 Table 13.2.2-2 (Final, 11/06)

2018 Annual 
Emissions

2. Assumed average dust control efficiency for road watering from AP-42 Section 13.2.2 and related background documents.

Vehicle Type

Mean 
Vehicle 
Weight

Emission Factor1 Control 

Efficiency2

2016 Annual 
Emissions

2017 Annual 
Emissions
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Projected Fugitive Dust Emissions from Earthmoving
Mountain Valley Pipeline - West Virginia Spread 2

PM2.5 
Emissions 

(tpy)

PM10 PM2.5

Units of 
Measure 2017

Units of 
Measure 2017 2017

Bulldozing 1.03E+00 5.31E-01 lb/hr 115440 hr/yr 5.94E+01 3.07E+01
Grading 1.96E+00 2.24E-01 lb/VMT 4514.4 VMT/yr 4.42E+00 5.07E-01

For bulldozing:
PM10 emissions factor (lb/hr) = 0.75 * [1.0 (s)^1.5 / (M)^1.4]

PM2.5 emission factor (lb/hr) = 0.105 * [5.7(s)^1.2 / (M)^1.3]
For grading:

PM10 emission factor (lb/VMT) = 0.60 * [0.051 (S)^2.0]

PM2.5 emission factor (lb/VMT) = 0.031 * [0.040 (S)^2.5]
Where:

s (Silt Content) = 8.5
M (Moisture Content) = 7.9

S (Vehicle Speed) = 8

2017
Land Disturbed (acres): 912.01

Square Miles: 1.425
Miles in 1 Direction: 1.194

Feet in 1 Direction: 6,303
Clearance of Grader (ft): 5

Number of Trips for 1 Grade: 1261
Miles to Clear 1 Direction: 1504.8165

Miles with 50% Safety Factor: 2257.2
Number of Times to Go Over Surface: 2

Total Travel (VMT/yr): 4514.4495

2. Vehicle miles traveled for grading calculate based on amount of land disturbed during construction each
 year, as follows:

1. Emissions were calculated using emission factor equations from Table 11.9-1, Compilation of Air 
Pollutant Emission Factors, USEPA AP-42, Fifth Edition, 10/98.

On-Site Activity

Emission Factors1 Operation2
PM10 

Emissions 
(tpy)
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Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Nicholas County Spread 3

Source
NOX CO SO2 VOC PM10 PM2.5 CO2 NOX CO SO2 VOC PM10 PM2.5 CO2

Construction Equipment Engines -- -- -- -- -- -- -- 53.76 90.64 5.22 10.43 8.42 8.42 19,377.21
On-Road Vehicle Travel -- -- -- -- -- -- -- -- -- -- -- -- -- --
Off-Road Vehicle Travel -- -- -- -- -- -- -- -- -- -- -- -- -- --
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- 11.00 0.10 --

TOTAL: 0.00 0.00 0.00 0.00 0.00 0.00 0.00 53.76 90.64 5.22 10.43 19.42 8.52 19,377.21

Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Greenbriar County

Source
NOX CO SO2 VOC PM10 PM2.5 CO2 NOX CO SO2 VOC PM10 PM2.5 CO2

Construction Equipment Engines 2.03 24.11 0.28 2.27 0.35 0.35 1,071.37 92.93 156.69 9.02 18.04 14.55 14.55 33,498.25
On-Road Vehicle Travel -- -- -- -- -- -- -- 20.13 11.95 0.09 2.17 0.60 0.36 11,928.97
Off-Road Vehicle Travel -- -- -- -- 0.69 0.07 -- -- -- -- -- 214.23 21.42 --
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- 19.01 0.18 --

TOTAL: 2.03 24.11 0.28 2.27 1.05 0.42 1,071.37 113.06 168.63 9.11 20.21 248.39 36.52 45,427.22

Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Fayette County

Source
NOX CO SO2 VOC PM10 PM2.5 CO2 NOX CO SO2 VOC PM10 PM2.5 CO2

Construction Equipment Engines 2.03 24.11 0.28 2.27 0.35 0.35 1,071.37 1.74 2.94 0.17 0.34 0.27 0.27 627.60
On-Road Vehicle Travel -- -- -- -- -- -- -- 20.13 11.95 0.09 2.17 0.60 0.36 11,928.97
Off-Road Vehicle Travel -- -- -- -- 0.69 0.07 -- -- -- -- -- 214.23 21.42 --
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- 0.36 0.00 --

TOTAL: 2.03 24.11 0.28 2.27 1.05 0.42 1,071.37 21.87 14.88 0.25 2.51 215.45 22.06 12,556.57

2017 Construction Emissions (tpy) 2018 Construction Emissions (tpy)

2017 Construction Emissions (tpy) 2018 Construction Emissions (tpy)

2017 Construction Emissions (tpy) 2018 Construction Emissions (tpy)
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Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Summers County 

Source
NOX CO SO2 VOC PM10 PM2.5 CO2 NOX CO SO2 VOC PM10 PM2.5 CO2

Construction Equipment Engines 2.03 24.11 0.28 2.27 0.35 0.35 1,071.37 72.04 121.46 6.99 13.98 11.28 11.28 25,967.03
On-Road Vehicle Travel -- -- -- -- -- -- -- 20.13 11.95 0.09 2.17 0.60 0.36 11,928.97
Off-Road Vehicle Travel -- -- -- -- 0.69 0.07 -- -- -- -- -- 214.23 21.42 --
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- 14.74 0.14 --

TOTAL: 2.03 24.11 0.28 2.27 1.05 0.42 1,071.37 92.17 133.41 7.08 16.16 240.84 33.20 37,896.00

Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Monroe County 

Source
NOX CO SO2 VOC PM10 PM2.5 CO2 NOX CO SO2 VOC PM10 PM2.5 CO2

Construction Equipment Engines 2.03 24.11 0.28 2.27 0.35 0.35 1,071.37 95.98 161.82 9.32 18.63 15.03 15.03 34,596.55
On-Road Vehicle Travel -- -- -- -- -- -- -- 20.13 11.95 0.09 2.17 0.60 0.36 11,928.97
Off-Road Vehicle Travel -- -- -- -- 0.69 0.07 -- -- -- -- -- 214.23 21.42 --
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- 19.64 0.19 --

TOTAL: 2.03 24.11 0.28 2.27 1.05 0.42 1,071.37 116.11 173.77 9.40 20.80 249.49 37.00 46,525.52

2017 Construction Emissions (tpy) 2018 Construction Emissions (tpy)

2017 Construction Emissions (tpy) 2018 Construction Emissions (tpy)
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Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL:

Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL:

Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL:

Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Nicholas County Spread 3

NOX CO SO2 VOC PM10 PM2.5 CO2

-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --

0.00 0.00 0.00 0.00 0.0000 0.0000 0.00

Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Greenbriar County

NOX CO SO2 VOC PM10 PM2.5 CO2

1.51 23.65 0.28 2.01 0.32 0.32 1,070.37
0.15 2.86 0.00 0.11 0.01 0.00 167.66

-- -- -- -- 6.63 0.66 --
-- -- -- -- -- -- --

1.66 26.51 0.28 2.13 6.9600 0.9904 1,238.03

Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Fayette County

NOX CO SO2 VOC PM10 PM2.5 CO2

1.51 23.65 0.28 2.01 0.32 0.32 1,070.37
0.15 2.86 0.00 0.11 0.01 0.00 167.66

-- -- -- -- 6.63 0.66 --
-- -- -- -- -- -- --

1.66 26.51 0.28 2.13 6.9600 0.9904 1,238.03

2019 Construction Emissions (tpy)

2019 Construction Emissions (tpy)

2019 Construction Emissions (tpy)
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Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL:

Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL:

Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Summers County 

NOX CO SO2 VOC PM10 PM2.5 CO2

1.51 23.65 0.28 2.01 0.32 0.32 1,070.37
0.15 2.86 0.00 0.11 0.01 0.00 167.66

-- -- -- -- 6.63 0.66 --
-- -- -- -- -- -- --

1.66 26.51 0.28 2.13 6.9600 0.9904 1,238.03

Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Monroe County 

NOX CO SO2 VOC PM10 PM2.5 CO2

1.51 23.65 0.28 2.01 0.32 0.32 1,070.37
0.15 2.86 0.00 0.11 0.01 0.00 167.66

-- -- -- -- 6.63 0.66 --
-- -- -- -- -- -- --

1.66 26.51 0.28 2.13 6.9600 0.9904 1,238.03

2019 Construction Emissions (tpy)

2019 Construction Emissions (tpy)
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Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Nicholas County Spread 3

Source
Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

Construction Equipment Engines -- -- -- -- -- -- 5.53E-01 3.13E-02 2.09E-01 2.09E-02 1.23E+00 2.04E+00
On-Road Vehicle Travel -- -- -- -- -- -- -- -- -- -- -- --
Off-Road Vehicle Travel -- -- -- -- -- -- -- -- -- -- -- --
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- --

TOTAL: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.53E-01 3.13E-02 2.09E-01 2.09E-02 1.23E+00 2.04E+00

Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Greenbriar County

Source
Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

Construction Equipment Engines 1.20E-01 6.82E-03 4.54E-02 4.54E-03 2.68E-01 4.45E-01 9.56E-01 5.41E-02 3.61E-01 3.61E-02 2.13E+00 3.53E+00
On-Road Vehicle Travel -- -- -- -- -- -- 5.48E-02 6.98E-03 3.49E-02 1.38E-02 1.49E-01 2.60E-01
Off-Road Vehicle Travel -- -- -- -- -- -- -- -- -- -- -- --
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- --

TOTAL: 1.20E-01 6.82E-03 4.54E-02 4.54E-03 2.68E-01 4.45E-01 1.01E+00 6.11E-02 3.96E-01 4.99E-02 2.28E+00 3.79E+00

Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Fayette County

Source
Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

Construction Equipment Engines 1.20E-01 6.82E-03 4.54E-02 4.54E-03 2.68E-01 4.45E-01 1.79E-02 1.01E-03 6.76E-03 6.76E-04 3.99E-02 6.62E-02
On-Road Vehicle Travel -- -- -- -- -- -- 5.48E-02 6.98E-03 3.49E-02 1.38E-02 1.49E-01 2.60E-01
Off-Road Vehicle Travel -- -- -- -- -- -- -- -- -- -- -- --
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- --

TOTAL: 1.20E-01 6.82E-03 4.54E-02 4.54E-03 2.68E-01 4.45E-01 7.27E-02 8.00E-03 4.17E-02 1.45E-02 1.89E-01 3.26E-01

2017 Construction Emissions (tpy) 2018 Construction Emissions (tpy)

2017 Construction Emissions (tpy) 2018 Construction Emissions (tpy)

2017 Construction Emissions (tpy) 2018 Construction Emissions (tpy)
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Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Summers County 

Source
Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

Construction Equipment Engines 1.20E-01 6.82E-03 4.54E-02 4.54E-03 2.68E-01 4.45E-01 7.41E-01 4.19E-02 2.80E-01 2.80E-02 1.65E+00 2.74E+00
On-Road Vehicle Travel -- -- -- -- -- -- 5.48E-02 6.98E-03 3.49E-02 1.38E-02 1.49E-01 2.60E-01
Off-Road Vehicle Travel -- -- -- -- -- -- -- -- -- -- -- --
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- --

TOTAL: 1.20E-01 6.82E-03 4.54E-02 4.54E-03 2.68E-01 4.45E-01 7.96E-01 4.89E-02 3.15E-01 4.18E-02 1.80E+00 3.00E+00

Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Monroe County 

Source
Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

Construction Equipment Engines 1.20E-01 6.82E-03 4.54E-02 4.54E-03 2.68E-01 4.45E-01 9.87E-01 5.59E-02 3.73E-01 3.73E-02 2.20E+00 3.65E+00
On-Road Vehicle Travel -- -- -- -- -- -- 5.48E-02 6.98E-03 3.49E-02 1.38E-02 1.49E-01 2.60E-01
Off-Road Vehicle Travel -- -- -- -- -- -- -- -- -- -- -- --
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- --

TOTAL: 1.20E-01 6.82E-03 4.54E-02 4.54E-03 2.68E-01 4.45E-01 1.04E+00 6.29E-02 4.07E-01 5.10E-02 2.35E+00 3.91E+00

2017 Construction Emissions (tpy) 2018 Construction Emissions (tpy)

2017 Construction Emissions (tpy) 2018 Construction Emissions (tpy)
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Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL:

Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL:

Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL:

Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Nicholas County Spread 3

Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Greenbriar County

Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

1.07E-01 2.85E+04 4.02E-02 4.02E-03 2.37E-01 2.85E+04
5.53E-04 7.02E-05 4.72E-03 5.59E-04 1.45E-03 7.36E-03

-- -- -- -- -- --
-- -- -- -- -- --

1.07E-01 2.85E+04 4.49E-02 4.58E-03 2.39E-01 2.85E+04

Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Fayette County

Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

1.07E-01 2.85E+04 4.02E-02 4.02E-03 2.37E-01 2.85E+04
5.53E-04 7.02E-05 4.72E-03 5.59E-04 1.45E-03 7.36E-03

-- -- -- -- -- --
-- -- -- -- -- --

1.07E-01 2.85E+04 4.49E-02 4.58E-03 2.39E-01 2.85E+04

2019 Construction Emissions (tpy)

2019 Construction Emissions (tpy)

2019 Construction Emissions (tpy)
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Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL:

Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL:

Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Summers County 

Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

1.07E-01 2.85E+04 4.02E-02 4.02E-03 2.37E-01 2.85E+04
5.53E-04 7.02E-05 4.72E-03 5.59E-04 1.45E-03 7.36E-03

-- -- -- -- -- --
-- -- -- -- -- --

1.07E-01 2.85E+04 4.49E-02 4.58E-03 2.39E-01 2.85E+04

Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Monroe County 

Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

1.07E-01 2.85E+04 4.02E-02 4.02E-03 2.37E-01 2.85E+04
5.53E-04 7.02E-05 4.72E-03 5.59E-04 1.45E-03 7.36E-03

-- -- -- -- -- --
-- -- -- -- -- --

1.07E-01 2.85E+04 4.49E-02 4.58E-03 2.39E-01 2.85E+04

2019 Construction Emissions (tpy)

2019 Construction Emissions (tpy)
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Projected Emissions from Construction Equipment Engines
Mountain Valley Pipeline - West Virginia Spread 3

(hp) Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

Air Compressor A 2270006015 310 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Air Compressor B 2270006015 310 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

All Terrain Vehicle (ATV)1 2282005015 18 10 60 48 3.67E+00 9.49E+01 3.36E-01 8.19E+00 9.22E-02 9.22E-02 7.38E+02
Asphalt Paver 2270002003 153 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Backhoe 2265002066 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Bobcat2 2265003040 150 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Booster/Pumps 2270006010 370 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Bucket Truck 2270002051 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Chain Saw 2260004020 1 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cherry Picker 2270002081 160 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Chipper/Shredder 2270004066 20 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Compactor 2270002009 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Compactor, Vibratory 2270002009 100 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Concrete Mixer Truck ( main pours ) 2270002042 150 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Concrete Mixer Truck ( small pours ) 2270002042 150 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Concrete Pumps 2270006010 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Crawler 2270002069 450 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Wheeled ( 20 ton ) 2270002045 150 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Wheeled (250 ton ) A 2270002045 715 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Wheeled (250 ton ) B 2270002045 715 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cuttings Cleaner System 2270002081 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Digger Derrick 2270002033 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Dozers 2270002069 410 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Drill Engine 2270002081 20 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Drilling Rig 2270002033 950 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Dump Truck 2270002078 325 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Excavator 2270002036 138 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fork Lift 2270003020 120 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Front End Loaders 2270002066 196 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Generators 2270006005 430 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Grader 2270002048 140 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
HDD Rig 2270002033 600 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Heavy Lift Crane 2270002045 340 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hydrotest Truck 2270002051 100 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Jack Hammer 2270003040 405 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Light Tower 2270002081 50 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Man Lift A 2270003010 50 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Man Lift B 2270003010 50 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Mudd Unit 2270002081 400 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pickup Trucks 2270002051 250 10 50 48 4.46E+00 1.58E+00 8.00E-01 9.03E-01 1.33E+00 1.33E+00 3.55E+03

Equipment Type SCC

Max. Engine 
Rating

2017 Construction Year
Operations Emissions (tpy)
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Projected Emissions from Construction Equipment Engines
Mountain Valley Pipeline - West Virginia Spread 3

(hp) Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2Equipment Type SCC

Max. Engine 
Rating

2017 Construction Year
Operations Emissions (tpy)

Pile Driver 2270002081 350 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pipe Beveling Machine 2270002081 20 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pipe Tractor Trailer 2265002066 400 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Portable Pipe Bender 2270003040 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Rigging Loft 2265003010 10 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Roller 2270002015 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Scissor Lift 2270003010 20 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
School Bus 2270002051 100 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Scrapper 2270002018 488 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SideBoom 2270002069 240 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Skid Steer Loader 2270002072 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Stake Bed 2270002081 200 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Sweeper 2270003030 12 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tamper 2260002006 4 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tandem Truck 2270002069 200 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Trackhoe 2265002066 320 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Trenching Machines 2270002030 200 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Trowel 2270002081 8 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Water / Fuel Truck 2270002051 250 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Welder 2270006025 35 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Welding Machine 2270006025 35 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Welding Rig 2270002051 10 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
X-Ray Truck/Machine 2270002051 50 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

1NONROAD2008a Model does not contain Emission Factors for All 
Terrain Vehicles (ATVs). Used Emission Factors for Personal 
Watercraft as a substitution.
2NONROAD2008a Model does not contain Emission Factors for 
Bobcat vehicle type. Used Emission Factors for Other Industrial 
Equipment vehicle type as a substitution.
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Projected Emissions from Construction Equipment Engines
Mountain Valley Pipeline - West Virginia Spread 3

(hp)

Air Compressor A 2270006015 310
Air Compressor B 2270006015 310

All Terrain Vehicle (ATV)1 2282005015 18
Asphalt Paver 2270002003 153
Backhoe 2265002066 75

Bobcat2 2265003040 150
Booster/Pumps 2270006010 370
Bucket Truck 2270002051 300
Chain Saw 2260004020 1
Cherry Picker 2270002081 160
Chipper/Shredder 2270004066 20
Compactor 2270002009 300
Compactor, Vibratory 2270002009 100
Concrete Mixer Truck ( main pours ) 2270002042 150
Concrete Mixer Truck ( small pours ) 2270002042 150
Concrete Pumps 2270006010 300
Crane, Crawler 2270002069 450
Crane, Wheeled ( 20 ton ) 2270002045 150
Crane, Wheeled (250 ton ) A 2270002045 715
Crane, Wheeled (250 ton ) B 2270002045 715
Cuttings Cleaner System 2270002081 300
Digger Derrick 2270002033 300
Dozers 2270002069 410
Drill Engine 2270002081 20
Drilling Rig 2270002033 950
Dump Truck 2270002078 325
Excavator 2270002036 138
Fork Lift 2270003020 120
Front End Loaders 2270002066 196
Generators 2270006005 430
Grader 2270002048 140
HDD Rig 2270002033 600
Heavy Lift Crane 2270002045 340
Hydrotest Truck 2270002051 100
Jack Hammer 2270003040 405
Light Tower 2270002081 50
Man Lift A 2270003010 50
Man Lift B 2270003010 50
Mudd Unit 2270002081 400
Pickup Trucks 2270002051 250

Equipment Type SCC

Max. Engine 
Rating

Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2114066.63

6 60 52 1.14E+01 2.53E+00 8.64E-01 1.12E+00 1.21E+00 1.21E+00 3.39E+03
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

15 60 52 5.85E+00 1.53E+02 5.45E-01 1.23E+01 1.16E-01 1.16E-01 1.20E+03
1 60 52 8.40E-01 8.32E-01 7.76E-02 9.22E-02 1.77E-01 1.77E-01 3.13E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

3 60 52 2.15E+00 2.57E+01 4.94E-01 7.57E-01 1.10E-01 1.10E-01 1.08E+03
2 60 52 8.64E+00 2.30E+00 3.69E-01 7.31E-01 6.56E-01 6.56E-01 1.35E+03
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
14 60 52 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
2 60 52 2.47E+00 2.31E+00 1.71E-01 2.54E-01 4.24E-01 4.24E-01 6.55E+02
2 60 52 6.63E-01 1.63E-01 1.98E-02 4.62E-02 3.66E-02 3.66E-02 7.29E+01
2 60 52 9.42E+00 4.97E+00 3.72E-01 9.87E-01 7.66E-01 7.66E-01 1.22E+03
2 60 52 3.14E+00 1.66E+00 1.24E-01 3.29E-01 2.55E-01 2.55E-01 4.05E+02
1 30 52 1.01E+00 5.33E-01 4.23E-02 1.08E-01 1.10E-01 1.10E-01 1.52E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1 60 52 1.82E+00 6.19E-01 1.41E-01 1.84E-01 2.32E-01 2.32E-01 5.53E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
37 60 52 5.41E+01 1.69E+01 6.56E+00 7.63E+00 1.05E+01 1.05E+01 2.80E+04
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
20 60 52 9.30E+01 5.33E+01 3.88E+00 1.41E+01 1.23E+01 1.23E+01 1.40E+04
29 60 52 1.51E+01 1.43E+01 1.92E+00 2.06E+00 3.80E+00 3.80E+00 8.20E+03
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
10 20 52 1.67E+01 4.41E+00 7.14E-01 1.41E+00 1.24E+00 1.24E+00 2.61E+03
2 60 52 1.27E+00 1.25E+00 1.38E-01 1.53E-01 2.94E-01 2.94E-01 5.74E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1 10 52 2.79E-01 6.17E-02 2.55E-02 3.09E-02 3.60E-02 3.60E-02 1.03E+02
1 40 52 5.89E-01 1.61E-01 2.80E-02 4.55E-02 5.34E-02 5.34E-02 1.23E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
6 12 52 7.07E-01 1.29E-01 2.95E-02 3.49E-02 4.94E-02 4.94E-02 1.23E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
50 60 52 2.03E+01 8.27E+00 5.13E+00 5.78E+00 8.27E+00 8.27E+00 2.31E+04

2018 Construction Year
Operations Emissions (tpy)
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Projected Emissions from Construction Equipment Engines
Mountain Valley Pipeline - West Virginia Spread 3

(hp)Equipment Type SCC

Max. Engine 
Rating

Pile Driver 2270002081 350
Pipe Beveling Machine 2270002081 20
Pipe Tractor Trailer 2265002066 400
Portable Pipe Bender 2270003040 75
Rigging Loft 2265003010 10
Roller 2270002015 300
Scissor Lift 2270003010 20
School Bus 2270002051 100
Scrapper 2270002018 488
SideBoom 2270002069 240
Skid Steer Loader 2270002072 75
Stake Bed 2270002081 200
Sweeper 2270003030 12
Tamper 2260002006 4
Tandem Truck 2270002069 200
Trackhoe 2265002066 320
Trenching Machines 2270002030 200
Trowel 2270002081 8
Water / Fuel Truck 2270002051 250
Welder 2270006025 35
Welding Machine 2270006025 35
Welding Rig 2270002051 10
X-Ray Truck/Machine 2270002051 50

1NONROAD2008a Model does not contain Emission Factors for All 
Terrain Vehicles (ATVs). Used Emission Factors for Personal 
Watercraft as a substitution.
2NONROAD2008a Model does not contain Emission Factors for 
Bobcat vehicle type. Used Emission Factors for Other Industrial 
Equipment vehicle type as a substitution.

Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2114066.63

2018 Construction Year
Operations Emissions (tpy)

0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
12 60 52 1.94E+01 2.14E+02 5.26E+00 6.25E+00 1.15E+00 1.15E+00 1.15E+04
2 60 52 1.78E+00 7.62E-01 8.03E-02 1.11E-01 1.46E-01 1.46E-01 3.04E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4 60 52 3.54E+00 9.68E-01 1.68E-01 2.73E-01 3.20E-01 3.20E-01 7.38E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
20 60 52 1.91E+01 8.13E+00 2.14E+00 2.54E+00 4.01E+00 4.01E+00 8.85E+03
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4 60 52 7.37E-01 3.91E-01 2.98E-02 7.39E-02 6.15E-02 6.15E-02 9.72E+01
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
5 60 52 2.03E+00 8.27E-01 5.13E-01 5.78E-01 8.27E-01 8.27E-01 2.31E+03
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
25 60 52 1.56E+01 1.42E+01 6.39E-01 3.04E+00 2.01E+00 2.01E+00 2.08E+03
25 60 52 2.21E+00 6.05E-01 1.05E-01 1.71E-01 2.00E-01 2.00E-01 4.61E+02
6 60 52 2.65E+00 7.26E-01 1.26E-01 2.05E-01 2.40E-01 2.40E-01 5.53E+02

9.30E+01
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Projected Emissions from Construction Equipment Engines
Mountain Valley Pipeline - West Virginia Spread 3

(hp)

Air Compressor A 2270006015 310
Air Compressor B 2270006015 310

All Terrain Vehicle (ATV)1 2282005015 18
Asphalt Paver 2270002003 153
Backhoe 2265002066 75

Bobcat2 2265003040 150
Booster/Pumps 2270006010 370
Bucket Truck 2270002051 300
Chain Saw 2260004020 1
Cherry Picker 2270002081 160
Chipper/Shredder 2270004066 20
Compactor 2270002009 300
Compactor, Vibratory 2270002009 100
Concrete Mixer Truck ( main pours ) 2270002042 150
Concrete Mixer Truck ( small pours ) 2270002042 150
Concrete Pumps 2270006010 300
Crane, Crawler 2270002069 450
Crane, Wheeled ( 20 ton ) 2270002045 150
Crane, Wheeled (250 ton ) A 2270002045 715
Crane, Wheeled (250 ton ) B 2270002045 715
Cuttings Cleaner System 2270002081 300
Digger Derrick 2270002033 300
Dozers 2270002069 410
Drill Engine 2270002081 20
Drilling Rig 2270002033 950
Dump Truck 2270002078 325
Excavator 2270002036 138
Fork Lift 2270003020 120
Front End Loaders 2270002066 196
Generators 2270006005 430
Grader 2270002048 140
HDD Rig 2270002033 600
Heavy Lift Crane 2270002045 340
Hydrotest Truck 2270002051 100
Jack Hammer 2270003040 405
Light Tower 2270002081 50
Man Lift A 2270003010 50
Man Lift B 2270003010 50
Mudd Unit 2270002081 400
Pickup Trucks 2270002051 250

Equipment Type SCC

Max. Engine 
Rating

Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

10 60 48 3.53E+00 9.35E+01 3.34E-01 7.16E+00 5.60E-02 5.60E-02 7.34E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
10 50 48 2.50E+00 1.08E+00 7.83E-01 8.81E-01 1.24E+00 1.24E+00 3.55E+03

2019 Construction Year
Operations Emissions (tpy)
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Projected Emissions from Construction Equipment Engines
Mountain Valley Pipeline - West Virginia Spread 3

(hp)Equipment Type SCC

Max. Engine 
Rating

Pile Driver 2270002081 350
Pipe Beveling Machine 2270002081 20
Pipe Tractor Trailer 2265002066 400
Portable Pipe Bender 2270003040 75
Rigging Loft 2265003010 10
Roller 2270002015 300
Scissor Lift 2270003010 20
School Bus 2270002051 100
Scrapper 2270002018 488
SideBoom 2270002069 240
Skid Steer Loader 2270002072 75
Stake Bed 2270002081 200
Sweeper 2270003030 12
Tamper 2260002006 4
Tandem Truck 2270002069 200
Trackhoe 2265002066 320
Trenching Machines 2270002030 200
Trowel 2270002081 8
Water / Fuel Truck 2270002051 250
Welder 2270006025 35
Welding Machine 2270006025 35
Welding Rig 2270002051 10
X-Ray Truck/Machine 2270002051 50

1NONROAD2008a Model does not contain Emission Factors for All 
Terrain Vehicles (ATVs). Used Emission Factors for Personal 
Watercraft as a substitution.
2NONROAD2008a Model does not contain Emission Factors for 
Bobcat vehicle type. Used Emission Factors for Other Industrial 
Equipment vehicle type as a substitution.

Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

2019 Construction Year
Operations Emissions (tpy)

0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Mountain Valley Pipeline - West Virginia Spread 3

2017 Emissions 2018 Emissions 2019 Emissions
(tpy) (tpy) (tpy)

Acetaldehyde 4.82E-01 3.25E+00 4.26E-01
Acrolein 2.73E-02 1.84E-01 2.41E-02
Benzene 1.82E-01 1.23E+00 1.61E-01
1,3-Butadiene 1.82E-02 1.23E-01 1.61E-02
Formaldehyde 1.07E+00 7.25E+00 9.49E-01

Pollutant Fraction of VOC

Acetaldehyde 0.053

Acrolein 0.003

Benzene 0.020

1,3-Butadiene 0.002

Formaldehyde 0.118

Pollutant

1. Emissions of HAPs are estimated based on total VOC emissions for the construction year and Table 3.1-3 Air Toxic Fractions of 
VOC in EPA's guidance document Final Regulatory Analysis and Control of Emissions from Nonroad Diesel Engines , EPA420-R-04-
007, May 2004.

Projected HAP Emissions from Construction Equipment 
Engines
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Emission Factors for On-Road Vehicle Travel
Mountain Valley Pipeline - West Virginia Spread 3

Pollutant LDGV LDGT LDDT COM BUS HDDV LDGV LDGT LDDT COM BUS HDDV

NOX 3.13E-01 3.53E-01 4.06E-01 6.38E+00 2.71E+00 2.95E-01 3.39E-01 3.72E-01 5.89E+00 2.37E+00
CO 1.12E+01 1.10E+01 4.77E-01 8.85E-01 5.15E-01 1.10E+01 1.08E+01 4.61E-01 8.31E-01 4.67E-01
SO2 6.80E-03 8.80E-03 4.10E-03 1.12E-02 1.06E-02 6.80E-03 8.80E-03 4.10E-03 1.13E-02 1.06E-02
VOC 3.58E-01 4.25E-01 2.12E-01 3.28E-01 2.38E-01 3.43E-01 4.10E-01 1.99E-01 3.20E-01 2.34E-01
PM10 2.47E-02 2.48E-02 4.02E-02 3.71E-02 7.62E-02 2.47E-02 2.48E-02 3.87E-02 3.71E-02 7.24E-02

PM2.5 1.12E-02 1.13E-02 2.55E-02 2.06E-02 4.66E-02 1.12E-02 1.13E-02 2.41E-02 2.06E-02 4.31E-02

CO2 3.68E+02 4.79E+02 5.99E+02 1.65E+03 1.54E+03 3.68E+02 4.79E+02 5.99E+02 1.65E+03 1.54E+03
Acetaldehyde 1.25E-03 1.43E-03 2.62E-03 9.90E-03 7.19E-03 1.21E-03 1.39E-03 2.45E-03 9.66E-03 7.06E-03
Acrolein 1.60E-04 1.85E-04 7.40E-04 1.21E-03 8.75E-04 1.55E-04 1.80E-04 7.00E-04 1.18E-03 8.55E-04
Benzene 1.59E-02 1.81E-02 4.26E-03 3.61E-03 2.62E-03 1.53E-02 1.76E-02 3.99E-03 3.52E-03 2.57E-03
1,3-Butadiene 1.78E-03 2.02E-03 1.92E-03 2.10E-03 1.52E-03 1.71E-03 1.97E-03 1.80E-03 2.05E-03 1.50E-03
Formaldehyde 3.26E-03 3.69E-03 8.21E-03 2.69E-02 1.95E-02 3.14E-03 3.58E-03 7.70E-03 2.62E-02 1.92E-02

2018 Emission Factors (grams/mile) 2019 Emission Factors (grams/mile)

1. The emission factors were calculated using EPA's Mobile6.2 Vehicle Emission Modeling Software.  Emission factors for each calendar year are based on average of Mobile6.2 generated factors 
for winter and summer of that year.

2. Temperatures for winter were based on average temperatures in January, and the temperatures for summer were based on average temperatures in July.  The data was extracted from National 
Oceanic and Atmospheric Administration (NOAA) website (http://www.ncdc.noaa.gov/cdo-web/datatools/normals) based on data collected from 1981 to 2010 by the Morgantown Hart Field, WV 
Station (COOP ID 466202).

3. Fuel assumptions included conventional gasoline, with an average RVP limit of 9 psi, and diesel with average sulfur content of 11 ppm.
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Projected Annual On-Road Vehicle Travel
Mountain Valley Pipeline - West Virginia Spread 3

Vehicle Type
Round Trip 

(miles) Trips per Day Days/Year
Total Miles 
Per Year

Round Trip 
(miles) Trips per Day Days/Year

Total Miles 
Per Year

Commuter Bus 0 0 0 0 0 0 0 0
Light-Duty Diesel Truck 50 200 260 2,600,000 0 0 0 0
Light-Duty Gasoline Truck 50 200 260 2,600,000 50 80 240 960,000
Light-Duty Gasoline Vehicle 0 0 0 0 0 0 0 0
Heavy Duty Diesel Vehicle 100 1000 260 26,000,000 0 0 0 0
Fuel Delivery 100 8 260 208,000 50 8 240 96,000

20192018
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Emissions from On-Road Vehicle Travel
Mountain Valley Pipeline - West Virginia Spread 3

Pollutant LDGV LDGT LDDT COM BUS HDDV LDGV LDGT LDDT COM BUS HDDV
114066.631

NOX 0.00E+00 1.01E+00 1.16E+00 0.00E+00 7.83E+01 0.00E+00 3.59E-01 0.00E+00 0.00E+00 2.51E-01

CO 0.00E+00 3.16E+01 1.37E+00 0.00E+00 1.49E+01 0.00E+00 1.14E+01 0.00E+00 0.00E+00 4.94E-02
SO2 0.00E+00 2.52E-02 1.18E-02 0.00E+00 3.06E-01 0.00E+00 9.31E-03 0.00E+00 0.00E+00 1.12E-03

VOC 0.00E+00 1.22E+00 6.08E-01 0.00E+00 6.88E+00 0.00E+00 4.33E-01 0.00E+00 0.00E+00 2.48E-02
PM10 0.00E+00 7.11E-02 1.15E-01 0.00E+00 2.20E+00 0.00E+00 2.62E-02 0.00E+00 0.00E+00 7.66E-03

PM2.5 0.00E+00 3.24E-02 7.29E-02 0.00E+00 1.35E+00 0.00E+00 1.20E-02 0.00E+00 0.00E+00 4.56E-03

CO2 0.00E+00 1.37E+03 1.72E+03 0.00E+00 4.46E+04 0.00E+00 5.07E+02 0.00E+00 0.00E+00 1.63E+02

Acetaldehyde 0.00E+00 4.08E-03 7.49E-03 0.00E+00 2.08E-01 0.00E+00 1.47E-03 0.00E+00 0.00E+00 7.47E-04
Acrolein 0.00E+00 5.30E-04 2.12E-03 0.00E+00 2.53E-02 0.00E+00 1.90E-04 0.00E+00 0.00E+00 9.05E-05
Benzene 0.00E+00 5.18E-02 1.22E-02 0.00E+00 7.57E-02 0.00E+00 1.86E-02 0.00E+00 0.00E+00 2.72E-04
1,3-Butadiene 0.00E+00 5.78E-03 5.49E-03 0.00E+00 4.39E-02 0.00E+00 2.08E-03 0.00E+00 0.00E+00 1.58E-04
Formaldehyde 0.00E+00 1.06E-02 2.35E-02 0.00E+00 5.63E-01 0.00E+00 3.79E-03 0.00E+00 0.00E+00 2.03E-03

2019 Annual Emissions (tpy)2018 Annual Emissions (tpy)
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Projected Annual Off-Road Vehicle Travel
Mountain Valley Pipeline - West Virginia Spread 3

Vehicle Type
Round Trip 

(miles)
Trips per 

Day Days/Year
Total Miles 

Per Year
Round Trip 

(miles)
Trips per 

Day Days/Year
Total Miles 

Per Year
Round Trip 

(miles)
Trips per 

Day Days/Year
Total Miles 

Per Year

All Terrain Vehicle (ATV) 2 200 240 96,000 5 200 260 260,000 5 200 240 240,000
Dump Trucks 0 0 0 0 5 400 260 520,000 0 0 0 0
Light Duty Trucks 0 0 0 0 15 1000 260 3,900,000 5 200 240 240,000
Medium Duty Trucks 0 0 0 0 15 300 260 1,170,000 0 0 0 0
School Bus 0 0 0 0 15 32 260 124,800 0 0 0 0
Water / Fuel Truck 0 0 0 0 50 100 260 1,300,000 0 0 0 0

2017 20182017
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Emissions from Off-Road Vehicle Travel
Mountain Valley Pipeline - West Virginia Spread 3

PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 PM10 PM2.5

(tons) (lb/VMT) (lb/VMT) (%) (tpy) (tpy) (tpy) (tpy) (tpy) (tpy)

All Terrain Vehicle (ATV) 0.25 0.23 0.02 75% 2.78 0.28 7.52 0.75 6.94 0.69
Dump Trucks 20 1.66 0.17 75% 0.00 0.00 108.08 10.81 0.00 0.00
Light Duty Trucks 2.5 0.65 0.07 75% 0.00 0.00 318.00 31.80 19.57 1.96
Medium Duty Trucks 5 0.89 0.09 75% 0.00 0.00 130.32 13.03 0.00 0.00
School Bus 15 1.46 0.15 75% 0.00 0.00 22.79 2.28 0.00 0.00
Water / Fuel Truck 20 1.66 0.17 75% 0.00 0.00 270.20 27.02 0.00 0.00

1. Emission factors calculated in accordance with AP-42 Section 13.2.2:

Unpaved Roads: E = k(s/12)a(W/3)b*[(365-p)/365]

k Factor (PM10, PM2.5) (lb/VMT) 1.5 0.15 AP-42 Table 13.2.2-2 (Final, 11/06)

Silt content, s 8.5 % AP-42 Table 13.2.2-1 (Final, 11/06)

Number of Rain Days, p 130 AP-42 Figure 13.2.2-1 (Final, 11/06)

a (PM10, PM2.5) 0.9 0.9 AP-42 Table 13.2.2-2 (Final, 11/06)

b (PM10, PM2.5) 0.45 0.45 AP-42 Table 13.2.2-2 (Final, 11/06)

2019 Annual 
Emissions

2. Assumed average dust control efficiency for road watering from AP-42 Section 13.2.2 and related background documents.

Vehicle Type

Mean 
Vehicle 
Weight

Emission Factor1
Control 

Efficiency2

2017 Annual 
Emissions

2018 Annual 
Emissions
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Projected Fugitive Dust Emissions from Earthmoving
Mountain Valley Pipeline - West Virginia Spread 3

PM2.5 
Emissions 

(tpy)

PM10 PM2.5

Units of 
Measure 2018

Units of 
Measure 2018 20178

Bulldozing 1.03E+00 5.31E-01 lb/hr 115440 hr/yr 5.94E+01 3.07E+01
Grading 1.96E+00 2.24E-01 lb/VMT 5452.7 VMT/yr 5.34E+00 6.12E-01114066.631

For bulldozing:
PM10 emissions factor (lb/hr) = 0.75 * [1.0 (s)^1.5 / (M)^1.4]

PM2.5 emission factor (lb/hr) = 0.105 * [5.7(s)^1.2 / (M)^1.3]
For grading:

PM10 emission factor (lb/VMT) = 0.60 * [0.051 (S)^2.0]

PM2.5 emission factor (lb/VMT) = 0.031 * [0.040 (S)^2.5]
Where:

s (Silt Content) = 8.5
M (Moisture Content) = 7.9

S (Vehicle Speed) = 8

2017
Land Disturbed (acres): 0

Square Miles: 0.000
Miles in 1 Direction: 0.000

Feet in 1 Direction: 0
Clearance of Grader (ft): 5

Number of Trips for 1 Grade: 0
Miles to Clear 1 Direction: 0

Miles with 50% Safety Factor: 0.0
Number of Times to Go Over Surface: 2

Total Travel (VMT/yr): 0

2. Vehicle miles traveled for grading calculate based on amount of land disturbed during construction each
 year, as follows:

1. Emissions were calculated using emission factor equations from Table 11.9-1, Compilation of Air 
Pollutant Emission Factors, USEPA AP-42, Fifth Edition, 10/98.

On-Site Activity

Emission Factors1 Operation2
PM10 

Emissions 
(tpy)
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Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Giles County

Source

NOX CO SO2 VOC PM10 PM2.5 CO2 NOX CO SO2 VOC PM10 PM2.5 CO2

Construction Equipment Engines 1.76 20.90 0.25 1.97 0.31 0.31 928.52 119.69 203.15 11.65 23.27 18.80 18.80 43,275.59
On-Road Vehicle Travel -- -- -- -- -- -- -- 20.12 11.42 0.09 2.19 0.60 0.36 11,928.97
Off-Road Vehicle Travel 0.64 0.06 196.00 19.60
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- 24.00 11.81 --

TOTAL (Giles County): 1.76 20.90 0.25 1.97 0.94 0.37 928.52 139.82 214.58 11.74 25.45 239.39 50.57 55,204.57

Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Craig County

Source

NOX CO SO2 VOC PM10 PM2.5 CO2 NOX CO SO2 VOC PM10 PM2.5 CO2

Construction Equipment Engines 1.76 20.90 0.25 1.97 0.31 0.31 928.52 10.80 18.33 1.05 2.10 1.70 1.70 3,904.56
On-Road Vehicle Travel -- -- -- -- -- -- -- 20.12 11.42 0.09 2.19 0.60 0.36 11,928.97
Off-Road Vehicle Travel 0.64 0.06 196.00 19.60
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- 2.17 1.07 --

TOTAL (Craig County): 1.76 20.90 0.25 1.97 0.94 0.37 928.52 30.92 29.75 1.14 4.29 200.45 22.72 15,833.54

Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Montgomery County

Source

NOX CO SO2 VOC PM10 PM2.5 CO2 NOX CO SO2 VOC PM10 PM2.5 CO2

Construction Equipment Engines 1.76 20.90 0.25 1.97 0.31 0.31 928.52 113.39 192.46 11.04 22.04 17.81 17.81 40,997.93
On-Road Vehicle Travel 0.03 0.29 0.00 0.02 0.00 0.00 27.30 20.12 11.42 0.09 2.19 0.60 0.36 11,928.97
Off-Road Vehicle Travel 0.64 0.06 196.00 19.60
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- 22.74 11.18 --

TOTAL (Montgomery County): 1.79 21.19 0.25 1.98 0.94 0.37 955.82 133.52 203.89 11.13 24.23 237.14 48.95 52,926.90

Giles County, VA - 2017 Construction Emissions (tpy)

Montgomery County, VA - 2017 Construction Emissions (tpy)

Giles County, VA - 2018 Construction Emissions (tpy)

Montgomery County, VA - 2018 Construction Emissions (tpy)

Craig County, VA - 2017 Construction Emissions (tpy) Craig County, VA - 2018 Construction Emissions (tpy)
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Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Roanoke County

Source

NOX CO SO2 VOC PM10 PM2.5 CO2 NOX CO SO2 VOC PM10 PM2.5 CO2

Construction Equipment Engines 1.76 20.90 0.25 1.97 0.31 0.31 928.52 49.80 84.52 4.85 9.68 7.82 7.82 18,004.38
On-Road Vehicle Travel -- -- -- -- -- -- -- 20.12 11.42 0.09 2.19 0.60 0.36 11,928.97
Off-Road Vehicle Travel 0.64 0.06 196.00 19.60
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- 9.99 4.91 --

TOTAL (Roanoke County): 1.76 20.90 0.25 1.97 0.94 0.37 928.52 69.92 95.94 4.93 11.87 214.40 32.69 29,933.35

Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Franklin County Spread 1

Source

NOX CO SO2 VOC PM10 PM2.5 CO2 NOX CO SO2 VOC PM10 PM2.5 CO2

Construction Equipment Engines 1.76 20.90 0.25 1.97 0.31 0.31 928.52 21.81 37.01 2.12 4.24 3.42 3.42 7,884.15
On-Road Vehicle Travel 0.03 0.29 0.00 0.02 0.00 0.00 27.30 20.12 11.42 0.09 2.19 0.60 0.36 11,928.97
Off-Road Vehicle Travel 0.64 0.06 196.00 19.60
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- 4.37 2.15 --

TOTAL (Franklin County): 1.79 21.19 0.25 1.98 0.94 0.37 955.82 41.93 48.43 2.21 6.43 204.39 25.54 19,813.12

Roanoke County, VA - 2017 Construction Emissions (tpy)

Franklin County, VA - 2017 Construction Emissions (tpy)

Roanoke County, VA - 2018 Construction Emissions (tpy)

Franklin County, VA - 2018 Construction Emissions (tpy)
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Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL (Giles County):

Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL (Craig County):

Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL (Montgomery County):

Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Giles County

NOX CO SO2 VOC PM10 PM2.5 CO2

1.31 20.49 0.24 1.74 0.28 0.28 927.65
0.15 2.68 0.00 0.12 0.01 0.00 167.66

6.06 0.61
-- -- -- -- -- -- --

1.46 23.17 0.24 1.86 6.35 0.89 1,095.31

Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Craig County

NOX CO SO2 VOC PM10 PM2.5 CO2

1.31 20.49 0.24 1.74 0.28 0.28 927.65
0.15 2.68 0.00 0.12 0.01 0.00 167.66

6.06 0.61
-- -- -- -- -- -- --

1.46 23.17 0.24 1.86 6.35 0.89 1,095.31

Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Montgomery County

NOX CO SO2 VOC PM10 PM2.5 CO2

1.31 20.49 0.24 1.74 0.28 0.28 927.65
0.15 2.68 0.00 0.12 0.01 0.00 167.66

6.06 0.61
-- -- -- -- -- -- --

1.46 23.17 0.24 1.86 6.35 0.89 1,095.31

Giles County, VA - 2019 Construction Emissions (tpy)

Montgomery County, VA - 2019 Construction Emissions (tpy)

Craig County, VA - 2019 Construction Emissions (tpy)
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Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL (Roanoke County):

Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL (Franklin County):

Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Roanoke County

NOX CO SO2 VOC PM10 PM2.5 CO2

1.31 20.49 0.24 1.74 0.28 0.28 927.65
0.15 2.68 0.00 0.12 0.01 0.00 167.66

6.06 0.61
-- -- -- -- -- -- --

1.46 23.17 0.24 1.86 6.35 0.89 1,095.31

Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Franklin County Spread 1

NOX CO SO2 VOC PM10 PM2.5 CO2

1.31 20.49 0.24 1.74 0.28 0.28 927.65
0.15 2.68 0.00 0.12 0.01 0.00 167.66

6.06 0.61
-- -- -- -- -- -- --

1.46 23.17 0.24 1.86 6.35 0.89 1,095.31

Roanoke County, VA - 2019 Construction Emissions (tpy)

Franklin County, VA - 2018 Construction Emissions (tpy)
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Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Giles County

Source
Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

Construction Equipment Engines 1.04E-01 5.91E-03 3.94E-02 3.94E-03 2.32E-01 3.86E-01 1.23E+00 6.98E-02 4.65E-01 4.65E-02 2.75E+00 4.56E+00
On-Road Vehicle Travel -- -- -- -- -- -- 5.47E-02 6.98E-03 3.43E-02 1.37E-02 1.49E-01 2.59E-01
Off-Road Vehicle Travel -- -- -- -- -- -- -- -- -- -- -- --
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- --

TOTAL (Giles County): 1.04E-01 5.91E-03 3.94E-02 3.94E-03 2.32E-01 3.86E-01 1.29E+00 7.68E-02 5.00E-01 6.03E-02 2.89E+00 4.82E+00

Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Craig County

Source
Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

Construction Equipment Engines 1.04E-01 5.91E-03 3.94E-02 3.94E-03 2.32E-01 3.86E-01 1.11E-01 6.30E-03 4.20E-02 4.20E-03 2.48E-01 4.11E-01
On-Road Vehicle Travel -- -- -- -- -- -- 5.47E-02 6.98E-03 3.43E-02 1.37E-02 1.49E-01 2.59E-01
Off-Road Vehicle Travel -- -- -- -- -- -- -- -- -- -- -- --
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- --

TOTAL (Craig County): 1.04E-01 5.91E-03 3.94E-02 3.94E-03 2.32E-01 3.86E-01 1.66E-01 1.33E-02 7.63E-02 1.79E-02 3.97E-01 6.71E-01

Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Montgomery County

Source
Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

Construction Equipment Engines 1.04E-01 5.91E-03 3.94E-02 3.94E-03 2.32E-01 3.86E-01 1.17E+00 6.61E-02 4.41E-01 4.41E-02 2.60E+00 4.32E+00
On-Road Vehicle Travel 1.13E-04 2.02E-05 5.26E-04 8.68E-05 3.18E-04 1.06E-03 5.47E-02 6.98E-03 3.43E-02 1.37E-02 1.49E-01 2.59E-01
Off-Road Vehicle Travel -- -- -- -- -- -- -- -- -- -- -- --
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- --

TOTAL (Montgomery County): 1.04E-01 5.93E-03 3.99E-02 4.03E-03 2.33E-01 3.87E-01 1.22E+00 7.31E-02 4.75E-01 5.78E-02 2.75E+00 4.58E+00

Giles County, VA - 2017 Construction Emissions (tpy)

Montgomery County, VA - 2017 Construction Emissions (tpy)

Giles County, VA - 2018 Construction Emissions (tpy)

Montgomery County, VA - 2018 Construction Emissions (tpy)

Craig County, VA - 2017 Construction Emissions (tpy) Craig County, VA - 2018 Construction Emissions (tpy)
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Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Roanoke County

Source
Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

Construction Equipment Engines 1.04E-01 5.91E-03 3.94E-02 3.94E-03 2.32E-01 3.86E-01 5.13E-01 2.90E-02 1.94E-01 1.94E-02 1.14E+00 1.90E+00
On-Road Vehicle Travel -- -- -- -- -- -- 5.47E-02 6.98E-03 3.43E-02 1.37E-02 1.49E-01 2.59E-01
Off-Road Vehicle Travel -- -- -- -- -- -- -- -- -- -- -- --
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- --

TOTAL (Roanoke County): 1.04E-01 5.91E-03 3.94E-02 3.94E-03 2.32E-01 3.86E-01 5.68E-01 3.60E-02 2.28E-01 3.31E-02 1.29E+00 2.16E+00

Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Franklin County Spread 1

Source
Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

Construction Equipment Engines 1.04E-01 5.91E-03 3.94E-02 3.94E-03 2.32E-01 3.86E-01 2.25E-01 1.27E-02 8.48E-02 8.48E-03 5.00E-01 8.31E-01
On-Road Vehicle Travel 1.13E-04 2.02E-05 5.26E-04 8.68E-05 3.18E-04 1.06E-03 5.47E-02 6.98E-03 3.43E-02 1.37E-02 1.49E-01 2.59E-01
Off-Road Vehicle Travel -- -- -- -- -- -- -- -- -- -- -- --
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- --

TOTAL (Franklin County): 1.04E-01 5.93E-03 3.99E-02 4.03E-03 2.33E-01 3.87E-01 2.79E-01 1.97E-02 1.19E-01 2.22E-02 6.49E-01 1.09E+00

Roanoke County, VA - 2017 Construction Emissions (tpy)

Franklin County, VA - 2017 Construction Emissions (tpy)

Roanoke County, VA - 2018 Construction Emissions (tpy)

Franklin County, VA - 2018 Construction Emissions (tpy)
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Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL (Giles County):

Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL (Craig County):

Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL (Montgomery County):

Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Giles County

Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

9.24E-02 5.23E-03 3.49E-02 3.49E-03 2.06E-01 3.42E-01
5.37E-04 6.76E-05 4.51E-03 5.38E-04 1.41E-03 7.07E-03

-- -- -- -- -- --
-- -- -- -- -- --

9.29E-02 5.30E-03 3.94E-02 4.02E-03 2.07E-01 3.49E-01

Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Craig County

Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

9.24E-02 5.23E-03 3.49E-02 3.49E-03 2.06E-01 3.42E-01
5.37E-04 6.76E-05 4.51E-03 5.38E-04 1.41E-03 7.07E-03

-- -- -- -- -- --
-- -- -- -- -- --

9.29E-02 5.30E-03 3.94E-02 4.02E-03 2.07E-01 3.49E-01

Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Montgomery County

Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

9.24E-02 5.23E-03 3.49E-02 3.49E-03 2.06E-01 3.42E-01
5.37E-04 6.76E-05 4.51E-03 5.38E-04 1.41E-03 7.07E-03

-- -- -- -- -- --
-- -- -- -- -- --

9.29E-02 5.30E-03 3.94E-02 4.02E-03 2.07E-01 3.49E-01

Giles County, VA - 2019 Construction Emissions (tpy)

Montgomery County, VA - 2019 Construction Emissions (tpy)

Craig County, VA - 2019 Construction Emissions (tpy)
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Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL (Roanoke County):

Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL (Franklin County):

Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Roanoke County

Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

9.24E-02 5.23E-03 3.49E-02 3.49E-03 2.06E-01 3.42E-01
5.37E-04 6.76E-05 4.51E-03 5.38E-04 1.41E-03 7.07E-03

-- -- -- -- -- --
-- -- -- -- -- --

9.29E-02 5.30E-03 3.94E-02 4.02E-03 2.07E-01 3.49E-01

Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Franklin County Spread 1

Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

9.24E-02 5.23E-03 3.49E-02 3.49E-03 2.06E-01 3.42E-01
5.37E-04 6.76E-05 4.51E-03 5.38E-04 1.41E-03 7.07E-03

-- -- -- -- -- --
-- -- -- -- -- --

9.29E-02 5.30E-03 3.94E-02 4.02E-03 2.07E-01 3.49E-01

Roanoke County, VA - 2019 Construction Emissions (tpy)

Franklin County, VA - 2019 Construction Emissions (tpy)
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Projected Emissions from Construction Equipment Engines
Mountain Valley Pipeline - Virginia Spread 1

(hp) Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

Air Compressor A 2270006015 310 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Air Compressor B 2270006015 310 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

All Terrain Vehicle (ATV)1 2282005015 18 10 60 52 3.98E+00 1.03E+02 3.64E-01 8.87E+00 9.99E-02 9.99E-02 7.99E+02
Asphalt Paver 2270002003 153 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Backhoe 2265002066 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Bobcat2 2265003040 150 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Booster/Pumps 2270006010 370 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Bucket Truck 2270002051 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Chain Saw 2260004020 1 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cherry Picker 2270002081 160 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Chipper/Shredder 2270004066 20 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Compactor 2270002009 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Compactor, Vibratory 2270002009 100 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Concrete Mixer Truck ( main pours ) 2270002042 150 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Concrete Mixer Truck ( small pours ) 2270002042 150 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Concrete Pumps 2270006010 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Crawler 2270002069 450 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Wheeled ( 20 ton ) 2270002045 150 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Wheeled (250 ton ) A 2270002045 715 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Wheeled (250 ton ) B 2270002045 715 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cuttings Cleaner System 2270002081 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Digger Derrick 2270002033 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Dozers 2270002069 410 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Drill Engine 2270002081 20 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Drilling Rig 2270002033 950 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Dump Truck 2270002078 325 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Excavator 2270002036 138 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fork Lift 2270003020 120 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Front End Loaders 2270002066 196 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Generators 2270006005 430 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Grader 2270002048 140 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
HDD Rig 2270002033 600 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Heavy Lift Crane 2270002045 340 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hydrotest Truck 2270002051 100 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Jack Hammer 2270003040 405 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Light Tower 2270002081 50 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Man Lift A 2270003010 50 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Man Lift B 2270003010 50 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Mudd Unit 2270002081 400 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pickup Trucks 2270002051 250 10 50 52 4.83E+00 1.71E+00 8.66E-01 9.79E-01 1.44E+00 1.44E+00 3.84E+03

Equipment Type SCC

Max. Engine 
Rating

2017 Construction Year
Operations Emissions (tpy)
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Projected Emissions from Construction Equipment Engines
Mountain Valley Pipeline - Virginia Spread 1

(hp) Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2Equipment Type SCC

Max. Engine 
Rating

2017 Construction Year
Operations Emissions (tpy)

Pile Driver 2270002081 350 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pipe Beveling Machine 2270002081 20 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pipe Tractor Trailer 2265002066 400 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Portable Pipe Bender 2270003040 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Rigging Loft 2265003010 10 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Roller 2270002015 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Scissor Lift 2270003010 20 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
School Bus 2270002051 100 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Scrapper 2270002018 488 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SideBoom 2270002069 240 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Skid Steer Loader 2270002072 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Stake Bed 2270002081 200 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Sweeper 2270003030 12 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tamper 2260002006 4 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tandem Truck 2270002069 200 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Trackhoe 2265002066 320 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Trenching Machines 2270002030 200 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Trowel 2270002081 8 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Water / Fuel Truck 2270002051 250 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Welder 2270006025 35 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Welding Machine 2270006025 35 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Welding Rig 2270002051 10 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
X-Ray Truck/Machine 2270002051 50 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1NONROAD2008a Model does not contain Emission Factors for All 
Terrain Vehicles (ATVs). Used Emission Factors for Personal 
Watercraft as a substitution.
2NONROAD2008a Model does not contain Emission Factors for 
Bobcat vehicle type. Used Emission Factors for Other Industrial 
Equipment vehicle type as a substitution.
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Projected Emissions from Construction Equipment Engines
Mountain Valley Pipeline - Virginia Spread 1

(hp)

Air Compressor A 2270006015 310
Air Compressor B 2270006015 310

All Terrain Vehicle (ATV)1 2282005015 18
Asphalt Paver 2270002003 153
Backhoe 2265002066 75

Bobcat2 2265003040 150
Booster/Pumps 2270006010 370
Bucket Truck 2270002051 300
Chain Saw 2260004020 1
Cherry Picker 2270002081 160
Chipper/Shredder 2270004066 20
Compactor 2270002009 300
Compactor, Vibratory 2270002009 100
Concrete Mixer Truck ( main pours ) 2270002042 150
Concrete Mixer Truck ( small pours ) 2270002042 150
Concrete Pumps 2270006010 300
Crane, Crawler 2270002069 450
Crane, Wheeled ( 20 ton ) 2270002045 150
Crane, Wheeled (250 ton ) A 2270002045 715
Crane, Wheeled (250 ton ) B 2270002045 715
Cuttings Cleaner System 2270002081 300
Digger Derrick 2270002033 300
Dozers 2270002069 410
Drill Engine 2270002081 20
Drilling Rig 2270002033 950
Dump Truck 2270002078 325
Excavator 2270002036 138
Fork Lift 2270003020 120
Front End Loaders 2270002066 196
Generators 2270006005 430
Grader 2270002048 140
HDD Rig 2270002033 600
Heavy Lift Crane 2270002045 340
Hydrotest Truck 2270002051 100
Jack Hammer 2270003040 405
Light Tower 2270002081 50
Man Lift A 2270003010 50
Man Lift B 2270003010 50
Mudd Unit 2270002081 400
Pickup Trucks 2270002051 250

Equipment Type SCC

Max. Engine 
Rating

Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

6 60 52 1.14E+01 2.53E+00 8.64E-01 1.12E+00 1.21E+00 1.21E+00 3.39E+03
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

15 60 52 5.85E+00 1.53E+02 5.45E-01 1.23E+01 1.16E-01 1.16E-01 1.20E+03
1 60 52 8.40E-01 8.32E-01 7.76E-02 9.22E-02 1.77E-01 1.77E-01 3.13E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

3 60 52 2.06E+00 2.59E+01 4.94E-01 7.48E-01 1.10E-01 1.10E-01 1.08E+03
2 60 52 8.64E+00 2.30E+00 3.69E-01 7.31E-01 6.56E-01 6.56E-01 1.35E+03
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
14 60 52 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
2 60 52 2.47E+00 2.31E+00 1.71E-01 2.54E-01 4.24E-01 4.24E-01 6.55E+02
2 60 52 6.63E-01 1.63E-01 1.98E-02 4.62E-02 3.66E-02 3.66E-02 7.29E+01
2 60 52 9.42E+00 4.97E+00 3.72E-01 9.87E-01 7.66E-01 7.66E-01 1.22E+03
2 60 52 3.14E+00 1.66E+00 1.24E-01 3.29E-01 2.55E-01 2.55E-01 4.05E+02
1 30 52 1.01E+00 5.33E-01 4.23E-02 1.08E-01 1.10E-01 1.10E-01 1.52E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1 60 52 1.82E+00 6.19E-01 1.41E-01 1.84E-01 2.32E-01 2.32E-01 5.53E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
37 60 52 5.41E+01 1.69E+01 6.56E+00 7.63E+00 1.05E+01 1.05E+01 2.80E+04
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
20 60 52 9.30E+01 5.33E+01 3.88E+00 1.41E+01 1.23E+01 1.23E+01 1.40E+04
29 60 52 1.51E+01 1.43E+01 1.92E+00 2.06E+00 3.80E+00 3.80E+00 8.20E+03
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
10 20 52 1.67E+01 4.41E+00 7.14E-01 1.41E+00 1.24E+00 1.24E+00 2.61E+03
2 60 52 1.27E+00 1.25E+00 1.38E-01 1.53E-01 2.94E-01 2.94E-01 5.74E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1 10 52 2.79E-01 6.17E-02 2.55E-02 3.09E-02 3.60E-02 3.60E-02 1.03E+02
1 40 52 5.89E-01 1.61E-01 2.80E-02 4.55E-02 5.34E-02 5.34E-02 1.23E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
6 12 52 7.07E-01 1.29E-01 2.95E-02 3.49E-02 4.94E-02 4.94E-02 1.23E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
50 60 52 2.03E+01 8.27E+00 5.13E+00 5.78E+00 8.27E+00 8.27E+00 2.31E+04

2018 Construction Year
Operations Emissions (tpy)
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Projected Emissions from Construction Equipment Engines
Mountain Valley Pipeline - Virginia Spread 1

(hp)Equipment Type SCC

Max. Engine 
Rating

Pile Driver 2270002081 350
Pipe Beveling Machine 2270002081 20
Pipe Tractor Trailer 2265002066 400
Portable Pipe Bender 2270003040 75
Rigging Loft 2265003010 10
Roller 2270002015 300
Scissor Lift 2270003010 20
School Bus 2270002051 100
Scrapper 2270002018 488
SideBoom 2270002069 240
Skid Steer Loader 2270002072 75
Stake Bed 2270002081 200
Sweeper 2270003030 12
Tamper 2260002006 4
Tandem Truck 2270002069 200
Trackhoe 2265002066 320
Trenching Machines 2270002030 200
Trowel 2270002081 8
Water / Fuel Truck 2270002051 250
Welder 2270006025 35
Welding Machine 2270006025 35
Welding Rig 2270002051 10
X-Ray Truck/Machine 2270002051 50
1NONROAD2008a Model does not contain Emission Factors for All 
Terrain Vehicles (ATVs). Used Emission Factors for Personal 
Watercraft as a substitution.
2NONROAD2008a Model does not contain Emission Factors for 
Bobcat vehicle type. Used Emission Factors for Other Industrial 
Equipment vehicle type as a substitution.

Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

2018 Construction Year
Operations Emissions (tpy)

0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
12 60 52 1.85E+01 2.15E+02 5.26E+00 6.17E+00 1.15E+00 1.15E+00 1.15E+04
2 60 52 1.78E+00 7.62E-01 8.03E-02 1.11E-01 1.46E-01 1.46E-01 3.04E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4 60 52 3.54E+00 9.68E-01 1.68E-01 2.73E-01 3.20E-01 3.20E-01 7.38E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
20 60 52 1.91E+01 8.13E+00 2.14E+00 2.54E+00 4.01E+00 4.01E+00 8.85E+03
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4 60 52 7.37E-01 3.91E-01 2.98E-02 7.39E-02 6.15E-02 6.15E-02 9.72E+01
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
5 60 52 2.03E+00 8.27E-01 5.13E-01 5.78E-01 8.27E-01 8.27E-01 2.31E+03
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
25 60 52 1.56E+01 1.42E+01 6.39E-01 3.04E+00 2.01E+00 2.01E+00 2.08E+03
25 60 52 2.21E+00 6.05E-01 1.05E-01 1.71E-01 2.00E-01 2.00E-01 4.61E+02
6 60 52 2.65E+00 7.26E-01 1.26E-01 2.05E-01 2.40E-01 2.40E-01 5.53E+02
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Projected Emissions from Construction Equipment Engines
Mountain Valley Pipeline - Virginia Spread 1

(hp)

Air Compressor A 2270006015 310
Air Compressor B 2270006015 310

All Terrain Vehicle (ATV)1 2282005015 18
Asphalt Paver 2270002003 153
Backhoe 2265002066 75

Bobcat2 2265003040 150
Booster/Pumps 2270006010 370
Bucket Truck 2270002051 300
Chain Saw 2260004020 1
Cherry Picker 2270002081 160
Chipper/Shredder 2270004066 20
Compactor 2270002009 300
Compactor, Vibratory 2270002009 100
Concrete Mixer Truck ( main pours ) 2270002042 150
Concrete Mixer Truck ( small pours ) 2270002042 150
Concrete Pumps 2270006010 300
Crane, Crawler 2270002069 450
Crane, Wheeled ( 20 ton ) 2270002045 150
Crane, Wheeled (250 ton ) A 2270002045 715
Crane, Wheeled (250 ton ) B 2270002045 715
Cuttings Cleaner System 2270002081 300
Digger Derrick 2270002033 300
Dozers 2270002069 410
Drill Engine 2270002081 20
Drilling Rig 2270002033 950
Dump Truck 2270002078 325
Excavator 2270002036 138
Fork Lift 2270003020 120
Front End Loaders 2270002066 196
Generators 2270006005 430
Grader 2270002048 140
HDD Rig 2270002033 600
Heavy Lift Crane 2270002045 340
Hydrotest Truck 2270002051 100
Jack Hammer 2270003040 405
Light Tower 2270002081 50
Man Lift A 2270003010 50
Man Lift B 2270003010 50
Mudd Unit 2270002081 400
Pickup Trucks 2270002051 250

Equipment Type SCC

Max. Engine 
Rating

Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

10 60 52 3.82E+00 1.01E+02 3.62E-01 7.76E+00 6.07E-02 6.07E-02 7.95E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
10 50 52 2.71E+00 1.17E+00 8.48E-01 9.54E-01 1.34E+00 1.34E+00 3.84E+03

2019 Construction Year
Operations Emissions (tpy)
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Projected Emissions from Construction Equipment Engines
Mountain Valley Pipeline - Virginia Spread 1

(hp)Equipment Type SCC

Max. Engine 
Rating

Pile Driver 2270002081 350
Pipe Beveling Machine 2270002081 20
Pipe Tractor Trailer 2265002066 400
Portable Pipe Bender 2270003040 75
Rigging Loft 2265003010 10
Roller 2270002015 300
Scissor Lift 2270003010 20
School Bus 2270002051 100
Scrapper 2270002018 488
SideBoom 2270002069 240
Skid Steer Loader 2270002072 75
Stake Bed 2270002081 200
Sweeper 2270003030 12
Tamper 2260002006 4
Tandem Truck 2270002069 200
Trackhoe 2265002066 320
Trenching Machines 2270002030 200
Trowel 2270002081 8
Water / Fuel Truck 2270002051 250
Welder 2270006025 35
Welding Machine 2270006025 35
Welding Rig 2270002051 10
X-Ray Truck/Machine 2270002051 50
1NONROAD2008a Model does not contain Emission Factors for All 
Terrain Vehicles (ATVs). Used Emission Factors for Personal 
Watercraft as a substitution.
2NONROAD2008a Model does not contain Emission Factors for 
Bobcat vehicle type. Used Emission Factors for Other Industrial 
Equipment vehicle type as a substitution.

Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

2019 Construction Year
Operations Emissions (tpy)

0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Projected HAP Emissions from Construction Equipment Engines
Mountain Valley Pipeline - Virginia Spread 1

2017 Emissions 2018 Emissions 2019 Emissions
(tpy) (tpy) (tpy)

Acetaldehyde 5.22E-01 3.25E+00 4.62E-01
Acrolein 2.95E-02 1.84E-01 2.61E-02
Benzene 1.97E-01 1.23E+00 1.74E-01
1,3-Butadiene 1.97E-02 1.23E-01 1.74E-02
Formaldehyde 1.16E+00 7.24E+00 1.03E+00

Pollutant Fraction of VOC

Acetaldehyde 0.053

Acrolein 0.003

Benzene 0.020

1,3-Butadiene 0.002

Formaldehyde 0.118

Pollutant

1. Emissions of HAPs are estimated based on total VOC emissions for the construction year and Table 3.1-3 Air Toxic Fractions of 
VOC in EPA's guidance document Final Regulatory Analysis and Control of Emissions from Nonroad Diesel Engines , EPA420-R-04-
007, May 2004.
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Emission Factors for On-Road Vehicle Travel
Mountain Valley Pipeline - Virginia Spread 1

Pollutant LDGV LDGT LDDT COM BUS HDDV LDGV LDGT LDDT COM BUS HDDV LDGV LDGT LDDT COM BUS HDDV

NOX 3.34E-01 3.70E-01 4.58E-01 6.99E+00 3.18E+00 3.11E-01 3.48E-01 4.06E-01 6.38E+00 2.71E+00 2.93E-01 3.36E-01 3.72E-01 5.89E+00 2.37E+00
CO 1.05E+01 1.06E+01 5.13E-01 1.01E+00 5.88E-01 1.04E+01 1.03E+01 4.77E-01 8.85E-01 5.15E-01 1.02E+01 1.01E+01 4.61E-01 8.31E-01 4.67E-01
SO2 6.80E-03 8.80E-03 4.10E-03 1.12E-02 1.06E-02 6.80E-03 8.80E-03 4.10E-03 1.12E-02 1.06E-02 6.80E-03 8.80E-03 4.10E-03 1.13E-02 1.06E-02
VOC 3.91E-01 4.62E-01 2.37E-01 3.48E-01 2.43E-01 3.72E-01 4.41E-01 2.12E-01 3.28E-01 2.38E-01 3.56E-01 4.25E-01 1.99E-01 3.20E-01 2.34E-01
PM10 2.48E-02 2.48E-02 4.65E-02 3.71E-02 8.74E-02 2.47E-02 2.48E-02 4.02E-02 3.71E-02 7.62E-02 2.47E-02 2.48E-02 3.87E-02 3.71E-02 7.24E-02

PM2.5 1.12E-02 1.13E-02 3.12E-02 2.06E-02 5.69E-02 1.12E-02 1.13E-02 2.55E-02 2.06E-02 4.66E-02 1.12E-02 1.13E-02 2.41E-02 2.06E-02 4.31E-02

CO2 3.68E+02 4.79E+02 5.99E+02 1.65E+03 1.55E+03 3.68E+02 4.79E+02 5.99E+02 1.65E+03 1.54E+03 3.68E+02 4.79E+02 5.99E+02 1.65E+03 1.54E+03
Acetaldehyde 1.26E-03 1.43E-03 2.92E-03 1.05E-02 7.33E-03 1.20E-03 1.36E-03 2.62E-03 9.90E-03 7.19E-03 1.16E-03 1.33E-03 2.45E-03 9.66E-03 7.06E-03
Acrolein 1.60E-04 1.80E-04 8.30E-04 1.28E-03 8.95E-04 1.55E-04 1.75E-04 7.40E-04 1.21E-03 8.75E-04 1.50E-04 1.70E-04 7.00E-04 1.18E-03 8.55E-04
Benzene 1.59E-02 1.81E-02 4.75E-03 3.84E-03 2.68E-03 1.52E-02 1.73E-02 4.26E-03 3.61E-03 2.62E-03 1.47E-02 1.68E-02 3.99E-03 3.52E-03 2.57E-03
1,3-Butadiene 1.78E-03 2.02E-03 2.14E-03 2.23E-03 1.55E-03 1.71E-03 1.93E-03 1.92E-03 2.10E-03 1.52E-03 1.64E-03 1.89E-03 1.80E-03 2.05E-03 1.50E-03
Formaldehyde 3.26E-03 3.70E-03 9.17E-03 2.85E-02 1.99E-02 3.13E-03 3.53E-03 8.21E-03 2.69E-02 1.95E-02 3.02E-03 3.43E-03 7.70E-03 2.62E-02 1.92E-02

2017 Emission Factors (grams/mile) 2019 Emission Factors (grams/mile)

1. The emission factors were calculated using EPA's Mobile6.2 Vehicle Emission Modeling Software.  Emission factors for each calendar year are based on average of Mobile6.2 generated factors for winter and summer of that year.

2. Temperatures for winter were based on average temperatures in January, and the temperatures for summer were based on average temperatures in July.  The data was extracted from National Oceanic and Atmospheric Administration (NOAA) website 
(http://www.ncdc.noaa.gov/cdo-web/datatools/normals) based on data collected from 1981 to 2010 by the Morgantown Hart Field, WV Station (COOP ID 466202).

3. Fuel assumptions included conventional gasoline, with an average RVP limit of 9 psi, and diesel with average sulfur content of 11 ppm.

2018 Emission Factors (grams/mile)
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Projected Annual On-Road Vehicle Travel
Mountain Valley Pipeline - Virginia Spread 1

Vehicle Type
Round Trip 

(miles)
Trips per 

Day Days/Year
Total Miles 

Per Year
Round Trip 

(miles)
Trips per 

Day Days/Year
Total Miles 

Per Year
Round Trip 

(miles)
Trips per 

Day Days/Year
Total Miles 

Per Year

Commuter Bus 0 0 0 0 0 0 0 0 0 0 0 0
Light-Duty Diesel Truck 5 20 240 24,000 50 250 260 3,250,000 0 0 0 0
Light-Duty Gasoline Truck 5 20 240 24,000 50 250 260 3,250,000 50 100 240 1,200,000
Light-Duty Gasoline Vehicle 5 20 240 24,000 0 0 0 0 0 0 0 0
Heavy Duty Diesel Vehicle 0 0 0 0 100 1250 260 32,500,000 0 0 0 0
Fuel Delivery 10 4 240 9,600 100 10 260 260,000 50 10 240 120,000

2017 20192018
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Emissions from On-Road Vehicle Travel
Mountain Valley Pipeline - Virginia Spread 1

Pollutant LDGV LDGT LDDT COM BUS HDDV LDGV LDGT LDDT COM BUS HDDV LDGV LDGT LDDT COM BUS HDDV

NOX 8.82E-03 9.79E-03 1.21E-02 0.00E+00 3.36E-02 0.00E+00 1.25E+00 1.45E+00 0.00E+00 9.79E+01 0.00E+00 4.44E-01 0.00E+00 0.00E+00 3.14E-01
CO 2.79E-01 2.80E-01 1.36E-02 0.00E+00 6.22E-03 0.00E+00 3.68E+01 1.71E+00 0.00E+00 1.86E+01 0.00E+00 1.33E+01 0.00E+00 0.00E+00 6.17E-02
SO2 1.80E-04 2.33E-04 1.08E-04 0.00E+00 1.12E-04 0.00E+00 3.15E-02 1.47E-02 0.00E+00 3.83E-01 0.00E+00 1.16E-02 0.00E+00 0.00E+00 1.40E-03
VOC 1.03E-02 1.22E-02 6.26E-03 0.00E+00 2.57E-03 0.00E+00 1.58E+00 7.59E-01 0.00E+00 8.59E+00 0.00E+00 5.62E-01 0.00E+00 0.00E+00 3.10E-02
PM10 6.56E-04 6.56E-04 1.23E-03 0.00E+00 9.24E-04 0.00E+00 8.88E-02 1.44E-01 0.00E+00 2.75E+00 0.00E+00 3.28E-02 0.00E+00 0.00E+00 9.57E-03

PM2.5 2.96E-04 2.99E-04 8.25E-04 0.00E+00 6.02E-04 0.00E+00 4.05E-02 9.12E-02 0.00E+00 1.68E+00 0.00E+00 1.49E-02 0.00E+00 0.00E+00 5.70E-03

CO2 9.74E+00 1.27E+01 1.58E+01 0.00E+00 1.64E+01 0.00E+00 1.72E+03 2.14E+03 0.00E+00 5.58E+04 0.00E+00 6.34E+02 0.00E+00 0.00E+00 2.04E+02
Acetaldehyde 3.32E-05 3.77E-05 7.73E-05 0.00E+00 7.76E-05 0.00E+00 4.87E-03 9.37E-03 0.00E+00 2.59E-01 0.00E+00 1.75E-03 0.00E+00 0.00E+00 9.34E-04
Acrolein 4.23E-06 4.76E-06 2.20E-05 0.00E+00 9.47E-06 0.00E+00 6.27E-04 2.65E-03 0.00E+00 3.16E-02 0.00E+00 2.25E-04 0.00E+00 0.00E+00 1.13E-04
Benzene 4.20E-04 4.78E-04 1.26E-04 0.00E+00 2.83E-05 0.00E+00 6.18E-02 1.52E-02 0.00E+00 9.46E-02 0.00E+00 2.22E-02 0.00E+00 0.00E+00 3.40E-04
1,3-Butadiene 4.71E-05 5.34E-05 5.66E-05 0.00E+00 1.64E-05 0.00E+00 6.91E-03 6.86E-03 0.00E+00 5.49E-02 0.00E+00 2.49E-03 0.00E+00 0.00E+00 1.98E-04
Formaldehyde 8.61E-05 9.78E-05 2.42E-04 0.00E+00 2.11E-04 0.00E+00 1.26E-02 2.94E-02 0.00E+00 7.04E-01 0.00E+00 4.54E-03 0.00E+00 0.00E+00 2.54E-03

2017 Annual Emissions (tpy) 2019 Annual Emissions (tpy)2018 Annual Emissions (tpy)
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Projected Annual Off-Road Vehicle Travel
Mountain Valley Pipeline - Virginia Spread 1

Vehicle Type
Round Trip 

(miles)
Trips per 

Day Days/Year
Total Miles 

Per Year
Round Trip 

(miles)
Trips per 

Day Days/Year
Total Miles 

Per Year
Round Trip 

(miles)
Trips per 

Day Days/Year
Total Miles 

Per Year

All Terrain Vehicle (ATV) 2 250 240 120,000 5 250 260 325,000 5 250 240 300,000
Dump Trucks 0 0 0 0 5 500 260 650,000 0 0 0 0
Light Duty Trucks 0 0 0 0 15 1250 260 4,875,000 5 250 240 300,000
Medium Duty Trucks 0 0 0 0 15 375 260 1,462,500 0 0 0 0
School Bus 0 0 0 0 15 40 260 156,000 0 0 0 0
Water / Fuel Truck 0 0 0 0 50 125 260 1,625,000 0 0 0 0

2017 20192018
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Emissions from Off-Road Vehicle Travel
Mountain Valley Pipeline - Virginia Spread 1

PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 PM10 PM2.5

(tons) (lb/VMT) (lb/VMT) (%) (tpy) (tpy) (tpy) (tpy) (tpy) (tpy)

All Terrain Vehicle (ATV) 0.25 0.21 0.02 75% 3.18 0.32 8.60 0.86 7.94 0.79
Dump Trucks 20 1.52 0.15 75% 0.00 0.00 123.60 12.36 0.00 0.00
Light Duty Trucks 2.5 0.60 0.06 75% 0.00 0.00 363.67 36.37 22.38 2.24
Medium Duty Trucks 5 0.82 0.08 75% 0.00 0.00 149.04 14.90 0.00 0.00
School Bus 15 1.34 0.13 75% 0.00 0.00 26.06 2.61 0.00 0.00
Water / Fuel Truck 20 1.52 0.15 75% 0.00 0.00 309.01 30.90 0.00 0.00

1. Emission factors calculated in accordance with AP-42 Section 13.2.2:

Unpaved Roads: E = k(s/12)a(W/3)b*[(365-p)/365]

k Factor (PM10, PM2.5) (lb/VMT) 1.5 0.15 AP-42 Table 13.2.2-2 (Final, 11/06)

Silt content, s 8.5 % AP-42 Table 13.2.2-1 (Final, 11/06)

Number of Rain Days, p 150 AP-42 Figure 13.2.2-1 (Final, 11/06)

a (PM10, PM2.5) 0.9 0.9 AP-42 Table 13.2.2-2 (Final, 11/06)

b (PM10, PM2.5) 0.45 0.45 AP-42 Table 13.2.2-2 (Final, 11/06)

2019 Annual 
Emissions

2. Assumed average dust control efficiency for road watering from AP-42 Section 13.2.2 and related background documents.

Vehicle Type

Mean 
Vehicle 
Weight

Emission Factor1
Control 

Efficiency2

2017 Annual 
Emissions

2018 Annual 
Emissions
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Projected Fugitive Dust Emissions from Earthmoving
Mountain Valley Pipeline - Virginia Spread 1

PM10 PM2.5

Units of 
Measure 2018

Units of 
Measure 2018 2018

Bulldozing 1.03E+00 5.31E-01 lb/hr 115440 hr/yr 5.94E+01 3.07E+01
Grading 1.96E+00 2.24E-01 lb/VMT 3943.8 VMT/yr 3.86E+00 4.43E-01

For bulldozing:
PM10 emissions factor (lb/hr) = 0.75 * [1.0 (s)^1.5 / (M)^1.4]

PM2.5 emission factor (lb/hr) = 0.105 * [5.7(s)^1.2 / (M)^1.3]
For grading:

PM10 emission factor (lb/VMT) = 0.60 * [0.051 (S)^2.0]

PM2.5 emission factor (lb/VMT) = 0.031 * [0.040 (S)^2.5]
Where:

s (Silt Content) = 8.5
M (Moisture Content) = 7.9

S (Vehicle Speed) = 8

2018
Land Disturbed (acres): 796.73

Square Miles: 1.245
Miles in 1 Direction: 1.116

Feet in 1 Direction: 5,891
Clearance of Grader (ft): 5

Number of Trips for 1 Grade: 1178
Miles to Clear 1 Direction: 1314.6045

Miles with 50% Safety Factor: 1971.9
Number of Times to Go Over Surface: 2

Total Travel (VMT/yr): 3943.8135

2. Vehicle miles traveled for grading calculate based on amount of land disturbed during construction each
 year, as follows:

1. Emissions were calculated using emission factor equations from Table 11.9-1, Compilation of Air 
Pollutant Emission Factors, USEPA AP-42, Fifth Edition, 10/98.

On-Site Activity

Emission Factors1 Operation2 PM10 PM2.5 
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Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Franklin County

Source

NOX CO SO2 VOC PM10 PM2.5 CO2 NOX CO SO2 VOC PM10 PM2.5 CO2

Construction Equipment Engines -- -- -- -- -- -- -- 199.45 338.53 19.42 38.77 31.32 31.32 72,112.16
On-Road Vehicle Travel -- -- -- -- -- -- -- -- -- -- -- -- -- --
Off-Road Vehicle Travel -- -- -- -- -- -- -- -- -- -- -- -- -- --
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- 40.02 19.67 --

TOTAL (Franklin County): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 199.45 338.53 19.42 38.77 71.34 51.00 72,112.16

Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Pittsylvania County

Source

NOX CO SO2 VOC PM10 PM2.5 CO2 NOX CO SO2 VOC PM10 PM2.5 CO2

Construction Equipment Engines 2.03 24.11 0.28 2.27 0.35 0.35 1,071.37 116.04 196.95 11.30 22.56 18.22 18.22 41,954.47
On-Road Vehicle Travel -- -- -- -- -- -- -- 40.25 22.85 0.17 4.37 1.19 0.73 23,857.94
Off-Road Vehicle Travel -- -- -- -- 0.17 0.02 -- -- -- -- -- 214.23 21.42 --
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- 23.28 11.45 --

TOTAL (Pittsylvania County): 2.03 24.11 0.28 2.27 0.53 0.37 1,071.37 156.29 219.80 11.47 26.93 256.93 51.82 65,812.41

Franklin County, VA - 2017 Construction Emissions (tpy)

Pittsylvania County, VA - 2017 Construction Emissions (tpy)

Franklin County, VA - 2018 Construction Emissions (tpy)

Pittsylvania County, VA - 2018 Construction Emissions (tpy)
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Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL (Franklin County):

Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL (Pittsylvania County):

Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Franklin County

NOX CO SO2 VOC PM10 PM2.5 CO2

-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- -- -- -- -- --

0.00 0.00 0.00 0.00 0.00 0.00 0.00

Summary of Projected Construction Emissions - Criteria Pollutants
Mountain Valley Pipeline - Pittsylvania County

NOX CO SO2 VOC PM10 PM2.5 CO2

1.51 23.65 0.28 2.01 0.32 0.32 1,070.37
0.08 1.34 0.00 0.06 0.00 0.00 83.83

-- -- -- -- 1.66 0.17 --
-- -- -- -- -- -- --

1.58 24.98 0.28 2.07 1.98 0.49 1,154.20

Franklin County, VA - 2019 Construction Emissions (tpy)

Pittsylvania County, VA - 2019 Construction Emissions (tpy)
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Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Franklin County

Source
Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

Construction Equipment Engines -- -- -- -- -- -- 2.05E+00 1.16E-01 7.75E-01 7.75E-02 4.57E+00 7.60E+00
On-Road Vehicle Travel -- -- -- -- -- -- -- -- -- -- -- --
Off-Road Vehicle Travel -- -- -- -- -- -- -- -- -- -- -- --
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- --

TOTAL (Franklin County): 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.05E+00 1.16E-01 7.75E-01 7.75E-02 4.57E+00 7.60E+00

Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Pittsylvania County

Source
Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

Construction Equipment Engines 1.20E-01 6.82E-03 4.54E-02 4.54E-03 2.68E-01 4.45E-01 1.20E+00 6.77E-02 4.51E-01 4.51E-02 2.66E+00 4.42E+00
On-Road Vehicle Travel -- -- -- -- -- -- 1.09E-01 1.40E-02 6.87E-02 2.75E-02 2.99E-01 5.18E-01
Off-Road Vehicle Travel -- -- -- -- -- -- -- -- -- -- -- --
Earthmoving Fugitives -- -- -- -- -- -- -- -- -- -- -- --

TOTAL (Pittsylvania County): 1.20E-01 6.82E-03 4.54E-02 4.54E-03 2.68E-01 4.45E-01 1.30E+00 8.16E-02 5.20E-01 7.26E-02 2.96E+00 4.94E+00

Franklin County, VA - 2017 Construction Emissions (tpy)

Pittsylvania County, VA - 2017 Construction Emissions (tpy)

Franklin County, VA - 2018 Construction Emissions (tpy)

Pittsylvania County, VA - 2018 Construction Emissions (tpy)
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Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL (Franklin County):

Source

Construction Equipment Engines
On-Road Vehicle Travel
Off-Road Vehicle Travel
Earthmoving Fugitives

TOTAL (Pittsylvania County):

Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Franklin County

Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- -- -- --

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Summary of Projected Construction Emissions - Selected HAPs
Mountain Valley Pipeline - Pittsylvania County

Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde Total HAPs

1.07E-01 6.03E-03 4.02E-02 4.02E-03 2.37E-01 3.94E-01
2.69E-04 3.38E-05 2.26E-03 2.69E-04 7.07E-04 3.53E-03

-- -- -- -- -- --
-- -- -- -- -- --

1.07E-01 6.07E-03 4.25E-02 4.29E-03 2.38E-01 3.98E-01

Franklin County, VA - 2019 Construction Emissions (tpy)

Pittsylvania County, VA - 2019 Construction Emissions (tpy)
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Projected Emissions from Construction Equipment Engines
Mountain Valley Pipeline - Virginia Spread 2

(hp) Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

Air Compressor A 2270006015 310 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Air Compressor B 2270006015 310 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

All Terrain Vehicle (ATV)1 2282005015 18 10 60 12 9.18E-01 2.37E+01 8.40E-02 2.05E+00 2.31E-02 2.31E-02 1.84E+02
Asphalt Paver 2270002003 153 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Backhoe 2265002066 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Bobcat2 2265003040 150 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Booster/Pumps 2270006010 370 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Bucket Truck 2270002051 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Chain Saw 2260004020 1 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cherry Picker 2270002081 160 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Chipper/Shredder 2270004066 20 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Compactor 2270002009 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Compactor, Vibratory 2270002009 100 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Concrete Mixer Truck ( main pours ) 2270002042 150 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Concrete Mixer Truck ( small pours ) 2270002042 150 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Concrete Pumps 2270006010 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Crawler 2270002069 450 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Wheeled ( 20 ton ) 2270002045 150 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Wheeled (250 ton ) A 2270002045 715 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Crane, Wheeled (250 ton ) B 2270002045 715 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cuttings Cleaner System 2270002081 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Digger Derrick 2270002033 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Dozers 2270002069 410 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Drill Engine 2270002081 20 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Drilling Rig 2270002033 950 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Dump Truck 2270002078 325 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Excavator 2270002036 138 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fork Lift 2270003020 120 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Front End Loaders 2270002066 196 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Generators 2270006005 430 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Grader 2270002048 140 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
HDD Rig 2270002033 600 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Heavy Lift Crane 2270002045 340 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Hydrotest Truck 2270002051 100 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Jack Hammer 2270003040 405 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Light Tower 2270002081 50 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Man Lift A 2270003010 50 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Man Lift B 2270003010 50 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Mudd Unit 2270002081 400 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pickup Trucks 2270002051 250 10 50 12 1.12E+00 3.95E-01 2.00E-01 2.26E-01 3.32E-01 3.32E-01 8.87E+02

Equipment Type SCC

Max. Engine 
Rating

2017 Construction Year
Operations Emissions (tpy)
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Projected Emissions from Construction Equipment Engines
Mountain Valley Pipeline - Virginia Spread 2

(hp) Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2Equipment Type SCC

Max. Engine 
Rating

2017 Construction Year
Operations Emissions (tpy)

Pile Driver 2270002081 350 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pipe Beveling Machine 2270002081 20 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pipe Tractor Trailer 2265002066 400 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Portable Pipe Bender 2270003040 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Rigging Loft 2265003010 10 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Roller 2270002015 300 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Scissor Lift 2270003010 20 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
School Bus 2270002051 100 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Scrapper 2270002018 488 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
SideBoom 2270002069 240 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Skid Steer Loader 2270002072 75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Stake Bed 2270002081 200 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Sweeper 2270003030 12 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tamper 2260002006 4 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tandem Truck 2270002069 200 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Trackhoe 2265002066 320 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Trenching Machines 2270002030 200 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Trowel 2270002081 8 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Water / Fuel Truck 2270002051 250 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Welder 2270006025 35 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Welding Machine 2270006025 35 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Welding Rig 2270002051 10 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
X-Ray Truck/Machine 2270002051 50 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1NONROAD2008a Model does not contain Emission Factors for All 
Terrain Vehicles (ATVs). Used Emission Factors for Personal 
Watercraft as a substitution.
2NONROAD2008a Model does not contain Emission Factors for 
Bobcat vehicle type. Used Emission Factors for Other Industrial 
Equipment vehicle type as a substitution.

Resource Report 9 Appendix 9A - Mountain Valley Pipeline - VA Spread 2 Construction Emissions178



Projected Emissions from Construction Equipment Engines
Mountain Valley Pipeline - Virginia Spread 2

(hp)

Air Compressor A 2270006015 310
Air Compressor B 2270006015 310

All Terrain Vehicle (ATV)1 2282005015 18
Asphalt Paver 2270002003 153
Backhoe 2265002066 75

Bobcat2 2265003040 150
Booster/Pumps 2270006010 370
Bucket Truck 2270002051 300
Chain Saw 2260004020 1
Cherry Picker 2270002081 160
Chipper/Shredder 2270004066 20
Compactor 2270002009 300
Compactor, Vibratory 2270002009 100
Concrete Mixer Truck ( main pours ) 2270002042 150
Concrete Mixer Truck ( small pours ) 2270002042 150
Concrete Pumps 2270006010 300
Crane, Crawler 2270002069 450
Crane, Wheeled ( 20 ton ) 2270002045 150
Crane, Wheeled (250 ton ) A 2270002045 715
Crane, Wheeled (250 ton ) B 2270002045 715
Cuttings Cleaner System 2270002081 300
Digger Derrick 2270002033 300
Dozers 2270002069 410
Drill Engine 2270002081 20
Drilling Rig 2270002033 950
Dump Truck 2270002078 325
Excavator 2270002036 138
Fork Lift 2270003020 120
Front End Loaders 2270002066 196
Generators 2270006005 430
Grader 2270002048 140
HDD Rig 2270002033 600
Heavy Lift Crane 2270002045 340
Hydrotest Truck 2270002051 100
Jack Hammer 2270003040 405
Light Tower 2270002081 50
Man Lift A 2270003010 50
Man Lift B 2270003010 50
Mudd Unit 2270002081 400
Pickup Trucks 2270002051 250

Equipment Type SCC

Max. Engine 
Rating

Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

6 60 52 1.14E+01 2.53E+00 8.64E-01 1.12E+00 1.21E+00 1.21E+00 3.39E+03
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

15 60 52 5.85E+00 1.53E+02 5.45E-01 1.23E+01 1.16E-01 1.16E-01 1.20E+03
1 60 52 8.40E-01 8.32E-01 7.76E-02 9.22E-02 1.77E-01 1.77E-01 3.13E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

3 60 52 2.06E+00 2.59E+01 4.94E-01 7.48E-01 1.10E-01 1.10E-01 1.08E+03
2 60 52 8.64E+00 2.30E+00 3.69E-01 7.31E-01 6.56E-01 6.56E-01 1.35E+03
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

14 60 52 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
2 60 52 2.47E+00 2.31E+00 1.71E-01 2.54E-01 4.24E-01 4.24E-01 6.55E+02
2 60 52 6.63E-01 1.63E-01 1.98E-02 4.62E-02 3.66E-02 3.66E-02 7.29E+01
2 60 52 9.42E+00 4.97E+00 3.72E-01 9.87E-01 7.66E-01 7.66E-01 1.22E+03
2 60 52 3.14E+00 1.66E+00 1.24E-01 3.29E-01 2.55E-01 2.55E-01 4.05E+02
1 30 52 1.01E+00 5.33E-01 4.23E-02 1.08E-01 1.10E-01 1.10E-01 1.52E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1 60 52 1.82E+00 6.19E-01 1.41E-01 1.84E-01 2.32E-01 2.32E-01 5.53E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

37 60 52 5.41E+01 1.69E+01 6.56E+00 7.63E+00 1.05E+01 1.05E+01 2.80E+04
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

20 60 52 9.30E+01 5.33E+01 3.88E+00 1.41E+01 1.23E+01 1.23E+01 1.40E+04
29 60 52 1.51E+01 1.43E+01 1.92E+00 2.06E+00 3.80E+00 3.80E+00 8.20E+03
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

10 20 52 1.67E+01 4.41E+00 7.14E-01 1.41E+00 1.24E+00 1.24E+00 2.61E+03
2 60 52 1.27E+00 1.25E+00 1.38E-01 1.53E-01 2.94E-01 2.94E-01 5.74E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1 10 52 2.79E-01 6.17E-02 2.55E-02 3.09E-02 3.60E-02 3.60E-02 1.03E+02
1 40 52 5.89E-01 1.61E-01 2.80E-02 4.55E-02 5.34E-02 5.34E-02 1.23E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
6 12 52 7.07E-01 1.29E-01 2.95E-02 3.49E-02 4.94E-02 4.94E-02 1.23E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

50 60 52 2.03E+01 8.27E+00 5.13E+00 5.78E+00 8.27E+00 8.27E+00 2.31E+04

2018 Construction Year
Operations Emissions (tpy)
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Projected Emissions from Construction Equipment Engines
Mountain Valley Pipeline - Virginia Spread 2

(hp)Equipment Type SCC

Max. Engine 
Rating

Pile Driver 2270002081 350
Pipe Beveling Machine 2270002081 20
Pipe Tractor Trailer 2265002066 400
Portable Pipe Bender 2270003040 75
Rigging Loft 2265003010 10
Roller 2270002015 300
Scissor Lift 2270003010 20
School Bus 2270002051 100
Scrapper 2270002018 488
SideBoom 2270002069 240
Skid Steer Loader 2270002072 75
Stake Bed 2270002081 200
Sweeper 2270003030 12
Tamper 2260002006 4
Tandem Truck 2270002069 200
Trackhoe 2265002066 320
Trenching Machines 2270002030 200
Trowel 2270002081 8
Water / Fuel Truck 2270002051 250
Welder 2270006025 35
Welding Machine 2270006025 35
Welding Rig 2270002051 10
X-Ray Truck/Machine 2270002051 50
1NONROAD2008a Model does not contain Emission Factors for All 
Terrain Vehicles (ATVs). Used Emission Factors for Personal 
Watercraft as a substitution.
2NONROAD2008a Model does not contain Emission Factors for 
Bobcat vehicle type. Used Emission Factors for Other Industrial 
Equipment vehicle type as a substitution.

Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

2018 Construction Year
Operations Emissions (tpy)

0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

12 60 52 1.85E+01 2.15E+02 5.26E+00 6.17E+00 1.15E+00 1.15E+00 1.15E+04
2 60 52 1.78E+00 7.62E-01 8.03E-02 1.11E-01 1.46E-01 1.46E-01 3.04E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4 60 52 3.54E+00 9.68E-01 1.68E-01 2.73E-01 3.20E-01 3.20E-01 7.38E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

20 60 52 1.91E+01 8.13E+00 2.14E+00 2.54E+00 4.01E+00 4.01E+00 8.85E+03
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4 60 52 7.37E-01 3.91E-01 2.98E-02 7.39E-02 6.15E-02 6.15E-02 9.72E+01
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
5 60 52 2.03E+00 8.27E-01 5.13E-01 5.78E-01 8.27E-01 8.27E-01 2.31E+03
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

25 60 52 1.56E+01 1.42E+01 6.39E-01 3.04E+00 2.01E+00 2.01E+00 2.08E+03
25 60 52 2.21E+00 6.05E-01 1.05E-01 1.71E-01 2.00E-01 2.00E-01 4.61E+02
6 60 52 2.65E+00 7.26E-01 1.26E-01 2.05E-01 2.40E-01 2.40E-01 5.53E+02
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Projected Emissions from Construction Equipment Engines
Mountain Valley Pipeline - Virginia Spread 2

(hp)

Air Compressor A 2270006015 310
Air Compressor B 2270006015 310

All Terrain Vehicle (ATV)1 2282005015 18
Asphalt Paver 2270002003 153
Backhoe 2265002066 75

Bobcat2 2265003040 150
Booster/Pumps 2270006010 370
Bucket Truck 2270002051 300
Chain Saw 2260004020 1
Cherry Picker 2270002081 160
Chipper/Shredder 2270004066 20
Compactor 2270002009 300
Compactor, Vibratory 2270002009 100
Concrete Mixer Truck ( main pours ) 2270002042 150
Concrete Mixer Truck ( small pours ) 2270002042 150
Concrete Pumps 2270006010 300
Crane, Crawler 2270002069 450
Crane, Wheeled ( 20 ton ) 2270002045 150
Crane, Wheeled (250 ton ) A 2270002045 715
Crane, Wheeled (250 ton ) B 2270002045 715
Cuttings Cleaner System 2270002081 300
Digger Derrick 2270002033 300
Dozers 2270002069 410
Drill Engine 2270002081 20
Drilling Rig 2270002033 950
Dump Truck 2270002078 325
Excavator 2270002036 138
Fork Lift 2270003020 120
Front End Loaders 2270002066 196
Generators 2270006005 430
Grader 2270002048 140
HDD Rig 2270002033 600
Heavy Lift Crane 2270002045 340
Hydrotest Truck 2270002051 100
Jack Hammer 2270003040 405
Light Tower 2270002081 50
Man Lift A 2270003010 50
Man Lift B 2270003010 50
Mudd Unit 2270002081 400
Pickup Trucks 2270002051 250

Equipment Type SCC

Max. Engine 
Rating

Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

10 60 12 8.82E-01 2.34E+01 8.36E-02 1.79E+00 1.40E-02 1.40E-02 1.83E+02
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

10 50 12 6.26E-01 2.71E-01 1.96E-01 2.20E-01 3.09E-01 3.09E-01 8.87E+02

2019 Construction Year
Operations Emissions (tpy)
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Projected Emissions from Construction Equipment Engines
Mountain Valley Pipeline - Virginia Spread 2

(hp)Equipment Type SCC

Max. Engine 
Rating

Pile Driver 2270002081 350
Pipe Beveling Machine 2270002081 20
Pipe Tractor Trailer 2265002066 400
Portable Pipe Bender 2270003040 75
Rigging Loft 2265003010 10
Roller 2270002015 300
Scissor Lift 2270003010 20
School Bus 2270002051 100
Scrapper 2270002018 488
SideBoom 2270002069 240
Skid Steer Loader 2270002072 75
Stake Bed 2270002081 200
Sweeper 2270003030 12
Tamper 2260002006 4
Tandem Truck 2270002069 200
Trackhoe 2265002066 320
Trenching Machines 2270002030 200
Trowel 2270002081 8
Water / Fuel Truck 2270002051 250
Welder 2270006025 35
Welding Machine 2270006025 35
Welding Rig 2270002051 10
X-Ray Truck/Machine 2270002051 50
1NONROAD2008a Model does not contain Emission Factors for All 
Terrain Vehicles (ATVs). Used Emission Factors for Personal 
Watercraft as a substitution.
2NONROAD2008a Model does not contain Emission Factors for 
Bobcat vehicle type. Used Emission Factors for Other Industrial 
Equipment vehicle type as a substitution.

Quantity (hr/week) (weeks/yr) NOX CO SO2 VOC PM10 PM2.5 CO2

2019 Construction Year
Operations Emissions (tpy)

0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Projected HAP Emissions from Construction Equipment Engines
Mountain Valley Pipeline - Virginia Spread 2

2017 Emissions 2018 Emissions 2019 Emissions
(tpy) (tpy) (tpy)

Acetaldehyde 1.20E-01 3.25E+00 1.07E-01
Acrolein 6.82E-03 1.84E-01 6.03E-03
Benzene 4.54E-02 1.23E+00 4.02E-02
1,3-Butadiene 4.54E-03 1.23E-01 4.02E-03
Formaldehyde 2.68E-01 7.24E+00 2.37E-01

Pollutant Fraction of VOC

Acetaldehyde 0.053

Acrolein 0.003

Benzene 0.020

1,3-Butadiene 0.002

Formaldehyde 0.118

Pollutant

1. Emissions of HAPs are estimated based on total VOC emissions for the construction year and Table 3.1-3 Air Toxic Fractions of 
VOC in EPA's guidance document Final Regulatory Analysis and Control of Emissions from Nonroad Diesel Engines , EPA420-R-04-
007, May 2004.
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Emission Factors for On-Road Vehicle Travel
Mountain Valley Pipeline - Virginia Spread 2

Pollutant LDGV LDGT LDDT COM BUS HDDV LDGV LDGT LDDT COM BUS HDDV LDGV LDGT LDDT COM BUS HDDV

NOX 3.34E-01 3.70E-01 4.58E-01 6.99E+00 3.18E+00 3.11E-01 3.48E-01 4.06E-01 6.38E+00 2.71E+00 2.93E-01 3.36E-01 3.72E-01 5.89E+00 2.37E+00
CO 1.05E+01 1.06E+01 5.13E-01 1.01E+00 5.88E-01 1.04E+01 1.03E+01 4.77E-01 8.85E-01 5.15E-01 1.02E+01 1.01E+01 4.61E-01 8.31E-01 4.67E-01
SO2 6.80E-03 8.80E-03 4.10E-03 1.12E-02 1.06E-02 6.80E-03 8.80E-03 4.10E-03 1.12E-02 1.06E-02 6.80E-03 8.80E-03 4.10E-03 1.13E-02 1.06E-02
VOC 3.91E-01 4.62E-01 2.37E-01 3.48E-01 2.43E-01 3.72E-01 4.41E-01 2.12E-01 3.28E-01 2.38E-01 3.56E-01 4.25E-01 1.99E-01 3.20E-01 2.34E-01
PM10 2.48E-02 2.48E-02 4.65E-02 3.71E-02 8.74E-02 2.47E-02 2.48E-02 4.02E-02 3.71E-02 7.62E-02 2.47E-02 2.48E-02 3.87E-02 3.71E-02 7.24E-02

PM2.5 1.12E-02 1.13E-02 3.12E-02 2.06E-02 5.69E-02 1.12E-02 1.13E-02 2.55E-02 2.06E-02 4.66E-02 1.12E-02 1.13E-02 2.41E-02 2.06E-02 4.31E-02

CO2 3.68E+02 4.79E+02 5.99E+02 1.65E+03 1.55E+03 3.68E+02 4.79E+02 5.99E+02 1.65E+03 1.54E+03 3.68E+02 4.79E+02 5.99E+02 1.65E+03 1.54E+03
Acetaldehyde 1.26E-03 1.43E-03 2.92E-03 1.05E-02 7.33E-03 1.20E-03 1.36E-03 2.62E-03 9.90E-03 7.19E-03 1.16E-03 1.33E-03 2.45E-03 9.66E-03 7.06E-03
Acrolein 1.60E-04 1.80E-04 8.30E-04 1.28E-03 8.95E-04 1.55E-04 1.75E-04 7.40E-04 1.21E-03 8.75E-04 1.50E-04 1.70E-04 7.00E-04 1.18E-03 8.55E-04
Benzene 1.59E-02 1.81E-02 4.75E-03 3.84E-03 2.68E-03 1.52E-02 1.73E-02 4.26E-03 3.61E-03 2.62E-03 1.47E-02 1.68E-02 3.99E-03 3.52E-03 2.57E-03
1,3-Butadiene 1.78E-03 2.02E-03 2.14E-03 2.23E-03 1.55E-03 1.71E-03 1.93E-03 1.92E-03 2.10E-03 1.52E-03 1.64E-03 1.89E-03 1.80E-03 2.05E-03 1.50E-03
Formaldehyde 3.26E-03 3.70E-03 9.17E-03 2.85E-02 1.99E-02 3.13E-03 3.53E-03 8.21E-03 2.69E-02 1.95E-02 3.02E-03 3.43E-03 7.70E-03 2.62E-02 1.92E-02

2017 Emission Factors (grams/mile) 2019 Emission Factors (grams/mile)

1. The emission factors were calculated using EPA's Mobile6.2 Vehicle Emission Modeling Software.  Emission factors for each calendar year are based on average of Mobile6.2 generated factors for winter and summer of that year.

2. Temperatures for winter were based on average temperatures in January, and the temperatures for summer were based on average temperatures in July.  The data was extracted from National Oceanic and Atmospheric Administration (NOAA) website 
(http://www.ncdc.noaa.gov/cdo-web/datatools/normals) based on data collected from 1981 to 2010 by the Morgantown Hart Field, WV Station (COOP ID 466202).

3. Fuel assumptions included conventional gasoline, with an average RVP limit of 9 psi, and diesel with average sulfur content of 11 ppm.

2018 Emission Factors (grams/mile)
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Projected Annual On-Road Vehicle Travel
Mountain Valley Pipeline - Virginia Spread 2

Vehicle Type
Round Trip 

(miles)
Trips per 

Day Days/Year
Total Miles 

Per Year
Round Trip 

(miles)
Trips per 

Day Days/Year
Total Miles 

Per Year
Round Trip 

(miles)
Trips per 

Day Days/Year
Total Miles 

Per Year

Commuter Bus 0 0 0 0 0 0 0 0 0 0 0 0
Light-Duty Diesel Truck 0 0 0 0 50 100 260 1,300,000 0 0 0 0
Light-Duty Gasoline Truck 0 0 0 0 50 100 260 1,300,000 50 40 60 120,000
Light-Duty Gasoline Vehicle 0 0 0 0 0 0 0 0 0 0 0 0
Heavy Duty Diesel Vehicle 0 0 0 0 100 500 260 13,000,000 0 0 0 0
Fuel Delivery 0 0 0 0 100 4 260 104,000 50 4 60 12,000

2017 20192018
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Emissions from On-Road Vehicle Travel
Mountain Valley Pipeline - Virginia Spread 2

Pollutant LDGV LDGT LDDT COM BUS HDDV LDGV LDGT LDDT COM BUS HDDV LDGV LDGT LDDT COM BUS HDDV

NOX 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.99E-01 5.81E-01 0.00E+00 3.92E+01 0.00E+00 4.44E-02 0.00E+00 0.00E+00 3.14E-02
CO 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.47E+01 6.84E-01 0.00E+00 7.43E+00 0.00E+00 1.33E+00 0.00E+00 0.00E+00 6.17E-03
SO2 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.26E-02 5.88E-03 0.00E+00 1.53E-01 0.00E+00 1.16E-03 0.00E+00 0.00E+00 1.40E-04
VOC 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.31E-01 3.04E-01 0.00E+00 3.44E+00 0.00E+00 5.62E-02 0.00E+00 0.00E+00 3.10E-03
PM10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.55E-02 5.76E-02 0.00E+00 1.10E+00 0.00E+00 3.28E-03 0.00E+00 0.00E+00 9.57E-04

PM2.5 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.62E-02 3.65E-02 0.00E+00 6.73E-01 0.00E+00 1.49E-03 0.00E+00 0.00E+00 5.70E-04

CO2 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.87E+02 8.58E+02 0.00E+00 2.23E+04 0.00E+00 6.34E+01 0.00E+00 0.00E+00 2.04E+01
Acetaldehyde 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.95E-03 3.75E-03 0.00E+00 1.04E-01 0.00E+00 1.75E-04 0.00E+00 0.00E+00 9.34E-05
Acrolein 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.51E-04 1.06E-03 0.00E+00 1.26E-02 0.00E+00 2.25E-05 0.00E+00 0.00E+00 1.13E-05
Benzene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.47E-02 6.10E-03 0.00E+00 3.78E-02 0.00E+00 2.22E-03 0.00E+00 0.00E+00 3.40E-05
1,3-Butadiene 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.77E-03 2.74E-03 0.00E+00 2.20E-02 0.00E+00 2.49E-04 0.00E+00 0.00E+00 1.98E-05
Formaldehyde 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.06E-03 1.18E-02 0.00E+00 2.82E-01 0.00E+00 4.54E-04 0.00E+00 0.00E+00 2.54E-04

2017 Annual Emissions (tpy) 2019 Annual Emissions (tpy)2018 Annual Emissions (tpy)
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Projected Annual Off-Road Vehicle Travel
Mountain Valley Pipeline - Virginia Spread 2

Vehicle Type
Round Trip 

(miles)
Trips per 

Day Days/Year
Total Miles 

Per Year
Round Trip 

(miles)
Trips per 

Day Days/Year
Total Miles 

Per Year
Round Trip 

(miles)
Trips per 

Day Days/Year
Total Miles 

Per Year

All Terrain Vehicle (ATV) 2 50 60 6,000 5 50 260 65,000 5 50 60 15,000
Dump Trucks 0 0 0 0 5 100 260 130,000 0 0 0 0
Light Duty Trucks 0 0 0 0 15 250 260 975,000 5 50 60 15,000
Medium Duty Trucks 0 0 0 0 15 75 260 292,500 0 0 0 0
School Bus 0 0 0 0 15 8 260 31,200 0 0 0 0
Water / Fuel Truck 0 0 0 0 50 25 260 325,000 0 0 0 0

2017 20192018
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Emissions from Off-Road Vehicle Travel
Mountain Valley Pipeline - Virginia Spread 2

PM10 PM2.5 PM10 PM2.5 PM10 PM2.5 PM10 PM2.5

(tons) (lb/VMT) (lb/VMT) (%) (tpy) (tpy) (tpy) (tpy) (tpy) (tpy)

All Terrain Vehicle (ATV) 0.25 0.23 0.02 75% 0.17 0.02 1.88 0.19 0.43 0.04
Dump Trucks 20 1.66 0.17 75% 0.00 0.00 27.02 2.70 0.00 0.00
Light Duty Trucks 2.5 0.65 0.07 75% 0.00 0.00 79.50 7.95 1.22 0.12
Medium Duty Trucks 5 0.89 0.09 75% 0.00 0.00 32.58 3.26 0.00 0.00
School Bus 15 1.46 0.15 75% 0.00 0.00 5.70 0.57 0.00 0.00
Water / Fuel Truck 20 1.66 0.17 75% 0.00 0.00 67.55 6.76 0.00 0.00

1. Emission factors calculated in accordance with AP-42 Section 13.2.2:

Unpaved Roads: E = k(s/12)a(W/3)b*[(365-p)/365]

k Factor (PM10, PM2.5) (lb/VMT) 1.5 0.15 AP-42 Table 13.2.2-2 (Final, 11/06)

Silt content, s 8.5 % AP-42 Table 13.2.2-1 (Final, 11/06)

Number of Rain Days, p 130 AP-42 Figure 13.2.2-1 (Final, 11/06)

a (PM10, PM2.5) 0.9 0.9 AP-42 Table 13.2.2-2 (Final, 11/06)

b (PM10, PM2.5) 0.45 0.45 AP-42 Table 13.2.2-2 (Final, 11/06)

2019 Annual 
Emissions

2. Assumed average dust control efficiency for road watering from AP-42 Section 13.2.2 and related background documents.

Vehicle Type

Mean 
Vehicle 
Weight

Emission Factor1
Control 

Efficiency2

2017 Annual 
Emissions

2018 Annual 
Emissions
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Projected Fugitive Dust Emissions from Earthmoving
Mountain Valley Pipeline - Virginia Spread 2

PM10 PM2.5

Units of 
Measure 2018

Units of 
Measure 2018 2018

Bulldozing 1.03E+00 5.31E-01 lb/hr 115440 hr/yr 5.94E+01 3.07E+01
Grading 1.96E+00 2.24E-01 lb/VMT 3972.4 VMT/yr 3.89E+00 4.46E-01

For bulldozing:
PM10 emissions factor (lb/hr) = 0.75 * [1.0 (s)^1.5 / (M)^1.4]

PM2.5 emission factor (lb/hr) = 0.105 * [5.7(s)^1.2 / (M)^1.3]
For grading:

PM10 emission factor (lb/VMT) = 0.60 * [0.051 (S)^2.0]

PM2.5 emission factor (lb/VMT) = 0.031 * [0.040 (S)^2.5]
Where:

s (Silt Content) = 8.5
M (Moisture Content) = 7.9

S (Vehicle Speed) = 8

2018
Land Disturbed (acres): 802.5

Square Miles: 1.254
Miles in 1 Direction: 1.120

Feet in 1 Direction: 5,912
Clearance of Grader (ft): 5

Number of Trips for 1 Grade: 1182
Miles to Clear 1 Direction: 1324.125

Miles with 50% Safety Factor: 1986.2
Number of Times to Go Over Surface: 2

Total Travel (VMT/yr): 3972.375

2. Vehicle miles traveled for grading calculate based on amount of land disturbed during construction each
 year, as follows:

1. Emissions were calculated using emission factor equations from Table 11.9-1, Compilation of Air 
Pollutant Emission Factors, USEPA AP-42, Fifth Edition, 10/98.

On-Site Activity

Emission Factors1 Operation2 PM10 PM2.5 
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Material	Handling	Potential	Emissions
Soil	Pile	Erosion	Emissions

Material	Storage	Pile	Wind	Erosion	Annual	Emissions

PM PM10 PM2.5 PM PM10 PM2.5 PM PM10 PM2.5

Bradshaw	Compressor	Station	Stockpiles 0.092 Mulch/seeding 75% 0.27 0.14 0.02 lb/day/acre 0.0045 0.00 0.00 ‐‐ ‐‐ ‐‐
Harris	Compressor	Station	Stockpiles 0.092 Mulch/seeding 75% 1.18 0.59 0.09 lb/day/acre 0.00 0.00 0.00 ‐‐ ‐‐ ‐‐
Stallworth	Compressor	Station	Stockpiles 0.092 Mulch/seeding 75% 1.96 0.98 0.15 lb/day/acre 0.03 0.02 0.00 ‐‐ ‐‐ ‐‐

Compressor	Station	Total 0.275 Mulch/seeding 75% ‐‐ ‐‐ ‐‐ ‐‐ 0.04 0.02 0.00 ‐‐ ‐‐ ‐‐

Wetzel	‐‐>	Lewis	Spread	Total 90.9 Mulch/seeding 75% 0.27 0.14 0.02 lb/day/acre 4.50 2.25 0.34 ‐‐ ‐‐ ‐‐
Pipeline	Soil	Piles	in	Wetzel,	WV 14.0 0.27 0.14 0.02 lb/day/acre 0.69 0.35 0.05 ‐‐ ‐‐ ‐‐
Pipeline	Soil	Piles	in	Harrison,	WV 34.5 0.27 0.14 0.02 lb/day/acre 1.71 0.85 0.13 ‐‐ ‐‐ ‐‐
Pipeline	Soil	Piles	in	Doddridge,	WV 7.1 0.27 0.14 0.02 lb/day/acre 0.35 0.17 0.03 ‐‐ ‐‐ ‐‐
Pipeline	Soil	Piles	in	Lewis,	WV 35.4 0.27 0.14 0.02 lb/day/acre 1.75 0.88 0.13 ‐‐ ‐‐ ‐‐

Lewis	‐‐>	Nicholas	Spread	Total 87.5 Mulch/seeding 75% 1.18 0.59 0.09 lb/day/acre 18.89 9.45 1.42 ‐‐ ‐‐ ‐‐
Pipeline	Soil	Piles	in	Lewis,	WV 4.6 1.18 0.59 0.09 lb/day/acre 0.99 0.49 0.07 ‐‐ ‐‐ ‐‐
Pipeline	Soil	Piles	in	Braxton,	WV 21.2 1.18 0.59 0.09 lb/day/acre 4.58 2.29 0.34 ‐‐ ‐‐ ‐‐
Pipeline	Soil	Piles	in	Webster,	WV 43.8 1.18 0.59 0.09 lb/day/acre 9.45 4.72 0.71 ‐‐ ‐‐ ‐‐
Pipeline	Soil	Piles	in	Nicholas,	WV 18.0 1.18 0.59 0.09 lb/day/acre 3.88 1.94 0.29 ‐‐ ‐‐ ‐‐

Nicholas	‐‐>	Monroe	Spread	Total 105.7 Mulch/seeding 75% 1.96 0.98 0.15 lb/day/acre ‐‐ ‐‐ ‐‐ 37.87 18.94 2.84
Pipeline	Soil	Piles	in	Nicholas,	WV 18.0 1.96 0.98 0.15 lb/day/acre ‐‐ ‐‐ ‐‐ 6.43 3.22 0.48
Pipeline	Soil	Piles	in	Greenbrier,	WV 31.1 1.96 0.98 0.15 lb/day/acre ‐‐ ‐‐ ‐‐ 11.12 5.56 0.83
Pipeline	Soil	Piles	in	Fayette,	WV 0.6 1.96 0.98 0.15 lb/day/acre ‐‐ ‐‐ ‐‐ 0.21 0.10 0.02
Pipeline	Soil	Piles	in	Summers,	WV 24.1 1.96 0.98 0.15 lb/day/acre ‐‐ ‐‐ ‐‐ 8.62 4.31 0.65
Pipeline	Soil	Piles	in	Monroe,	WV 32.1 1.96 0.98 0.15 lb/day/acre ‐‐ ‐‐ ‐‐ 11.49 5.74 0.86

Giles	‐‐>	Franklin	Spread	Total 76.5 Mulch/seeding 75% 2.35 1.18 0.18 lb/day/acre ‐‐ ‐‐ ‐‐ 32.85 16.43 2.46
Pipeline	Soil	Piles	in	Giles,	VA 29.0 2.35 1.18 0.18 lb/day/acre ‐‐ ‐‐ ‐‐ 12.47 6.23 0.93
Pipeline	Soil	Piles	in		Craig,	VA 2.6 2.35 1.18 0.18 lb/day/acre ‐‐ ‐‐ ‐‐ 1.12 0.56 0.08
Pipeline	Soil	Piles	in	Montgomery,	VA 27.5 2.35 1.18 0.18 lb/day/acre ‐‐ ‐‐ ‐‐ 11.81 5.90 0.89
Pipeline	Soil	Piles	in	Roanoke,	VA 12.1 2.35 1.18 0.18 lb/day/acre ‐‐ ‐‐ ‐‐ 5.19 2.59 0.39
Pipeline	Soil	Piles	in	Franklin,	VA 5.3 2.35 1.18 0.18 lb/day/acre ‐‐ ‐‐ ‐‐ 2.27 1.13 0.17

Franklin	‐‐>	Pittsylvania	Spread	Total 77.0 Mulch/seeding 75% 2.35 1.18 0.18 lb/day/acre ‐‐ ‐‐ ‐‐ 33.08 16.54 2.48
Pipeline	Soil	Piles	in	Franklin,	VA 48.7 2.35 1.18 0.18 lb/day/acre ‐‐ ‐‐ ‐‐ 20.91 10.46 1.57
Pipeline	Soil	Piles	in	Pittsylvania,	VA 28.3 2.35 1.18 0.18 lb/day/acre ‐‐ ‐‐ ‐‐ 12.17 6.08 0.91

Pipeline	Soil	Piles	Total 437.70 Mulch/seeding 75% ‐‐ ‐‐ ‐‐ ‐‐ 23.39 11.70 1.75 103.81 51.90 7.79

Mobely	Interconnect	Stockpiles 0.073 0.27 0.14 0.02 lb/day/acre 0.00 0.00 0.00 ‐‐ ‐‐ ‐‐
Sherwood	Interconnect	Stockpiles 0.073 0.27 0.14 0.02 lb/day/acre 0.00 0.00 0.00 ‐‐ ‐‐ ‐‐
Transco	Interconnect	Stockpiles 0.073 2.35 1.18 0.18 lb/day/acre ‐‐ ‐‐ ‐‐ 0.03 0.02 0.00
Roanoke	Interconnect	Stockpiles 0.073 2.35 1.18 0.18 lb/day/acre ‐‐ ‐‐ ‐‐ 0.03 0.02 0.00
WB/TCO	Interconnect	Stockpiles 0.073 1.18 0.59 0.09 lb/day/acre 0.02 0.01 0.00 ‐‐ ‐‐ ‐‐

Interconnect	Total 0.367 Mulch/seeding 75% ‐‐ ‐‐ ‐‐ ‐‐ 0.02 0.01 0.00 0.06 0.03 0.00

23.45 11.73 1.76 103.87 51.93 7.79

2018	Emissions
(tpy)5

Total	Stockpile	Erosion	Emissions		

2017	Emissions
(tpy)5Material	Pile	Description

Size
(acres)3

Emission	
Control	Method

Control	
Efficiency4

Emission	Factor1
Unit
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EF	(lb/day/acre)	=	k	x	1.7	x	(s/1.5)	x	((365	‐	p)/235)	x	(f/15)*(1‐%	Control	Efficiency)

2Total	PM	assumed	to	be	equal	to	PM	<	30	µm	

Bradshaw Harris Stallworth Swann6

Days	of	precipitation	greater	than	or		equal	to	
0.01	inch	(p) 149.8 174.9 157.3 115.9

Time	(%)	that	unobstructed	wind	speed	
exceeds	5.4	m/s	at	mean	pile	height	(f) 1.8 9.1 13.8 13.8

Silt	Content	(%),	(s) 8.5
Particle	Size	multiplier	(k) 1 (for	PM	<	30	µm)

0.5 (for	PM	<	10	µm)
0.075 (for	PM	<	2.5	µm)

3Soil	Pile	Areas:
2 stockpiles
50 ft.	wide
40 ft.	wide

0.092 acres
1 pile	per	spread
4 ft.	wide	(topsoil)
8 ft.	wide	(subsoil)

62.51 miles	long
90.9 acres
60.19 miles	long
87.5 acres
72.7 miles	long

105.7 acres
52.58 miles	long
76.5 acres
52.94 miles	long
77.0 acres

2 stockpiles
0.073 acres

4Engineering	estimate	for	control	efficiency	from	use	of	mulch/seeding	to	control	erosion.
5Emissions	are	based	on	the	assumption	that	each	station	and	pipeline	county	is	completed	within	a	calendar	year.
6Assumed	to	be	the	same	as	Stallworth	Station.
7Interconnects	stockpiles	are	20%	smaller	in	size	at	interconnects	than	at	compressor	stations	per	conversation	with	Trever	Leamon	on	9/4/2015

Giles	‐‐>	Franklin	Spread

Franklin	‐‐>	Pittsylvania	Spread

Interconnects	Stockpile	Area:7

Pipeline	Soil	Pile	Area:

Compressor	Stations	Stockpile	Area:

1USEPA,	1992	(Fugitive	Dust	Background	and	Technical	Information	Document	for	Best	Available	Control	Measures,	Section	2.3.1.3.3,	
Wind	Emissions	from	Continuously	Active	Piles).	USEPA,	2006	13.2.5	for	k	factors:

Wetzel	‐‐>	Lewis	Spread

Lewis	‐‐>	Nicholas	Spread

Nicholas	‐‐>	Monroe	Spread
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Appendix 9-B 
Operational Emissions Calculations  



Company Name: Mountain Valley Pipeline, LLC 
Facility Name: Bradshaw Compressor Station
Project Description: Operational Emissions

TABLE 1. Turbine Emissions Calculations

Turbine Information:

Source ID: S001‐S004
Manufacturer: Solar
Model No.: Titan 130
Year Installed: TBD
Fuel Used: Natural Gas
Fuel Heating Value (Btu/scf): 979
Rated Horsepower (bhp at site‐specific conditions): 23536
Maximum Fuel Consumption at 100% Load (scf/hr): 172654
Heat Input (MMBtu/hr) 169.08
Control Device: SoloNOx Technology
Stack Designation: TBD

Operational Details:

Potential Annual Hours of Operation (hr/yr): 8,760
Potential Fuel Consumption (MMscf/yr): 1,512.45
Potential Startup/Shutdown Events (per year): 12

Manufacturer Specific Pollutant Emission Factors:

NOX 9.800 lb/hr Manufacturer
CO 9.900 lb/hr Manufacturer
SO2 3.54E‐03 lb/MMBtu AP‐42, Table 3.1‐2a
PM10 0.016 lb/MMBtu Manufacturer, PIL 171
PM2.5 0.016 lb/MMBtu Manufacturer, PIL 171
VOC 1.140 lb/hr 20% of UHC per Manufacturer
Formaldehyde 0.003 lb/MMBtu Manufacturer, PIL 168
CO2 122.82 lb/MMBtu 40 CFR 98, Subpart C, Table C‐1
CH4 4.560 lb/hr 80% of UHC per Manufacturer
N2O 2.3E‐04 lb/MMBtu 40 CFR 98, Subpart C, Table C‐2

Emission Factor SourcePollutant Emission Factors Units

*Emission factors from AP‐42 and Subpart C are based on HHV.  To calculate a LHV emission factor, emissions are multiplied by (HHV/LHV).  For AP‐42 HHV is 1020 
Btu/scf, for Subpart C HHV is 1028 Btu/scf.  PM and HCHO emission factors are provided in HHV in the specifications and were converted to LHV using a HHV value of 
1020 Btu/scf.



Company Name: Mountain Valley Pipeline, LLC 
Facility Name: Bradshaw Compressor Station
Project Description: Operational Emissions

TABLE 1. Turbine Emissions Calculations

Pollutant Emission Rates:

Pollutant (lb/hr)1 (tpy)2

NOX 9.80 42.95
CO 9.90 45.67
SO2 0.60 2.62
PM10 2.64 11.57
PM2.5 2.64 11.57
VOC 1.14 5.02
Formaldehyde 0.51 2.22
CO2 20,766 90,968
CH4 4.56 24.42
N2O 0.04 0.17
GHG (CO2e) 20,891 91,630

*Annual emissions shown above include startup/shutdown events.

Potential Emissions



Company Name: Mountain Valley Pipeline, LLC 
Facility Name: Bradshaw Compressor Station
Project Description: Operational Emissions

TABLE 1. Turbine Emissions Calculations

Hazardous Air Pollutant (HAP) Emission Rates:

Emission Factor 

Pollutant (lb/MMBtu)3 (lb/hr)1 (tpy)2,4

HAPs:

Acetaldehyde 4.17E‐05 7.04E‐03 3.09E‐02
Acrolein 6.67E‐06 1.13E‐03 4.94E‐03
Benzene 1.25E‐05 2.11E‐03 9.26E‐03
1,3‐Butadiene 4.48E‐07 7.57E‐05 3.32E‐04
Propylene Oxide 2.90E‐05 4.90E‐03 2.15E‐02
Ethylbenzene 3.33E‐05 5.64E‐03 2.47E‐02
Toluene 1.35E‐04 2.29E‐02 1.00E‐01
Xylene 6.67E‐05 1.13E‐02 4.94E‐02

Polycyclic Organic Matter:

Naphthalene 1.35E‐06 2.29E‐04 1.00E‐03
PAH 2.29E‐06 3.87E‐04 1.70E‐03

Total HAP (Including HCHO) 0.56 2.47

2. Emission Rate (tpy) = Emission Rate (lb/hr) × Hours of Operation (hr/yr) / 2000 (tons/lb) + SU/SD emissions, as applicable

Startup/Shutdown Combustion Emission Factors:

Pollutant
Startup Emissions

a 

(lbs/event)

Shutdown Emissionsa 

(lbs/event)
Emission Factor Source

NOX 1.9 2.4 Manufacturer
CO 176.9 207.6 Manufacturer
VOC 2.0 2.38 20% of UHC per Manufacturer
CO2 1161 1272 Manufacturer

a Each startup and shutdown event is estimated to last approximately 10 minutes, per manufacturer.

Natural Gas Purged During Startup 4500 scfm
Duration of Normal Purge 4.0 min
Total Gas Purged (Per Startup) 18000 scf
VOC Purged (Per Startup) 27 lbs/startup
CO2 Purged (Per Startup) 6 lbs/startup
CH4 Purged (Per Startup) 742 lbs/startup

Density of natural gas: 0.05 lb/ft3 @ STP (www.engineeringtoolbox.com)

*Current design includes electric motor starts, but pneumatic starts have been included as a conservative measure.

Pneumatic Start Venting Emissions

Potential Emissions

1. Emission Rate (lb/hr) = Rated Capacity (MMBtu/hr) × Emission Factor (lb/MMBtu)

3. Emission factors from AP‐42 Section 3.1, Table 3.1‐3 "Emission Factors for HAPs from Natural Gas Fired Stationary Gas Turbines", April 2000.  Factors are based on 
HHV.  Therefore, they were converted to LHV by multiplying by (HHV/LHV).
4. Emission calculations are based on maxomum operating load of 100%, ambient temperature 0oF and site elevation. The turbine rating can vary with ambient 
conditions. Each Turbine is ISO rated at 22,400 HP



Company Name: Mountain Valley Pipeline, LLC 
Facility Name: Bradshaw Compressor Station
Project Description: Operational Emissions

TABLE 2.  Microturbine Emissions Calculations

Microturbine Unit Information:

Engine ID:
Manufacturer:
Model No.:
Projected Startup Date:
Number of Units:

Microturbine Fuel Information:

Fuel Type:
Rated Electrical Power Output (kW):
Rated Electrical Power Output (MW):
Rated Horsepower (bhp):
Heat Input (MMBtu/hr)
Potential Fuel Consumption (MMBtu/yr):
Max. Annual Hours of Operation (hr/yr):

Microturbine Emissions Data:

lbs/hr tpy

NOX 0.40 lb/MWhe 0.08 0.35
VOC 0.10 lb/MWhe 0.02 0.09
CO 1.10 lb/MWhe 0.22 0.96
SOX 0.0034 lb/MMBtu 0.01 0.03
PM10 0.0066 lb/MMBtu 0.02 0.07
PM2.5 0.0066 lb/MMBtu 0.02 0.07
GHG (CO2e) 266 1,166
Other (Total HAP) 0.00 0.01

Notes:
1.  PM10 and PM2.5 are total values (filterable + condensable).
2. GHG (CO2e) is carbon dioxide equivalent, which is the summation of CO2 (GWP = 1) + CH4 (GWP = 25) + N2O (GWP = 298).
3. Total HAP is the summation of all hazardous air pollutants for which there is a published emission factor for this engine type, including HCHO

Per Unit

AP‐42, Table 3.1‐2a (Apr‐2000)
AP‐42, Table 3.1‐2a (Apr‐2000)

See Table Below Manufacturer's Specifications / 40 CFR 98, Table C‐2
See Table Below AP‐42, Table 3.1‐3 (Apr‐2000)

Estimation Basis / Emission Factor Source

Manufacturer's Specifications
Manufacturer's Specifications
Manufacturer's Specifications

AP‐42, Table 3.1‐2a (Apr‐2000)

Maximum Potential Emissions

Per UnitPollutant Emission Factors Units

Upon Approval
14

Natural Gas
200
0.2

268.2
2.28

19,973
8,760

S005‐S018
Capstone
C200



Company Name: Mountain Valley Pipeline, LLC 
Facility Name: Bradshaw Compressor Station
Project Description: Operational Emissions

TABLE 2.  Microturbine Emissions Calculations

Greenhouse Gas (GHG) & Hazardous Air Pollutant (HAP) Emissions Calculations:

lbs/hr tpy

GHGs:
CO2 1330 lb/MWhe 266 1,165
CH4 0.001 kg/MMBtu 0.01 0.02
N2O 0.0001 kg/MMBtu 0.00 0.00

266 1,166

HAPs:
1,3‐Butadiene 4.3E‐07 lb/MMBtu 0.00 0.00
Acetaldehyde 4.0E‐05 lb/MMBtu 0.00 0.00
Acrolein 6.4E‐06 lb/MMBtu 0.00 0.00
Benzene 1.2E‐05 lb/MMBtu 0.00 0.00
Ethylbenzene 3.2E‐05 lb/MMBtu 0.00 0.00
Formaldehyde 7.1E‐04 lb/MMBtu 0.00 0.01
Naphthalene 1.3E‐06 lb/MMBtu 0.00 0.00
PAH 2.2E‐06 lb/MMBtu 0.00 0.00
Propylene oxide 2.9E‐05 lb/MMBtu 0.00 0.00
Toluene 1.3E‐04 lb/MMBtu 0.00 0.00
Xylene 6.4E‐05 lb/MMBtu 0.00 0.00

0.002 0.010

AP‐42, Table 3.1‐3 (Apr‐2000)

Total HAP

AP‐42, Table 3.1‐3 (Apr‐2000)
AP‐42, Table 3.1‐3 (Apr‐2000)
AP‐42, Table 3.1‐3 (Apr‐2000)
AP‐42, Table 3.1‐3 (Apr‐2000)
AP‐42, Table 3.1‐3 (Apr‐2000)
AP‐42, Table 3.1‐3 (Apr‐2000)

Manufacturer's Specifications
40 CFR 98, Tables C‐1 & C‐2

AP‐42, Table 3.1‐3 (Apr‐2000)
AP‐42, Table 3.1‐3 (Apr‐2000)

40 CFR 98, Tables C‐1 & C‐2

GHG (CO2e)

AP‐42, Table 3.1‐3 (Apr‐2000)
AP‐42, Table 3.1‐3 (Apr‐2000)

Pollutant Emission Factor Units Estimation Basis / Emission Factor Source
Maximum Potential Emissions

Per Unit



Company Name: Mountain Valley Pipeline, LLC 
Facility Name: Bradshaw Compressor Station
Project Description: Operational Emissions

TABLE 3. Fuel Gas Heater Emissions Calculations

Fuel Gas Heater Information:

Source ID:
Projected Startup Date:
Number of Units:

Fuel Gas Heater Information:

Fuel Type:
Higher Heating Value (HHV) (Btu/scf):
Heat Input (MMBtu/hr)
Potential Fuel Consumption (MMBtu/yr):
Max. Fuel Consumption (MMscf/hr):
Max. Fuel Consumption (MMscf/yr):
Max. Annual Hours of Operation (hr/yr):

Fuel Gas Heater Information:

lbs/hr tpy

NOX 100 lb/MMScf 0.21 0.93
VOC 5.5 lb/MMScf 0.01 0.05
CO 84 lb/MMScf 0.18 0.78
SOX 0.6 lb/MMScf 0.00 0.01
PM10 7.6 lb/MMScf 0.02 0.07
PM2.5 7.6 lb/MMScf 0.02 0.07
Formaldehyde (HCHO) 0.08 lb/MMScf 0.00 0.00
GHG (CO2e) 270 1,184
Other (Total HAP) 0.00 0.02

Notes:
1.  PM10 and PM2.5 are total values (filterable + condensable).
2. GHG (CO2e) is carbon dioxide equivalent, which is the summation of CO2 (GWP = 1) + CH4 (GWP = 25) + N2O (GWP = 298).
3. Total HAP is the summation of all hazardous air pollutants for which there is a published emission factor for this source type

S019‐S020
Upon Approval

2

2.31
20,215
0.0021
18.7

Natural Gas
1,083

Pollutant Emission Factor Units
Maximum Potential Emissions

Per Unit
Estimation Basis / Emission Factor 

Source

See Table Below AP‐42, Tables 1.4‐3 & 1.4‐4 (Jul‐1998)

8,760

AP‐42, Table 1.4‐2 (Jul‐1998)

AP‐42, Table 1.4‐1 (Jul‐1998)
AP‐42, Table 1.4‐2 (Jul‐1998)
AP‐42, Table 1.4‐1 (Jul‐1998)

AP‐42, Table 1.4‐2 (Jul‐1998)
AP‐42, Table 1.4‐2 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)

See Table Below 40 CFR 98, Tables C‐1 & C‐2



Company Name: Mountain Valley Pipeline, LLC 
Facility Name: Bradshaw Compressor Station
Project Description: Operational Emissions

TABLE 3. Fuel Gas Heater Emissions Calculations

Greenhouse Gas (GHG) & Hazardous Air Pollutant (HAP) Emissions Calculations:

lbs/hr tpy

GHGs:
CO2 53.06 kg/MMBtu 269.99 1,183
CH4 0.001 kg/MMBtu 0.01 0.02
N2O 0.0001 kg/MMBtu 0.00 0.00

270 1,184

Organic HAPs:
2‐Methylnaphthalene 2.40E‐05 lb/MMscf 0.00 0.00
3‐Methylchloranthrene 1.80E‐06 lb/MMscf 0.00 0.00
7,12‐Dimethylbenz(a)anthracene 1.60E‐05 lb/MMscf 0.00 0.00
Acenapthene 1.80E‐06 lb/MMscf 0.00 0.00
Acenapthylene 1.80E‐06 lb/MMscf 0.00 0.00
Anthracene 2.40E‐06 lb/MMscf 0.00 0.00
Benz(a)anthracene 1.80E‐06 lb/MMscf 0.00 0.00
Benzene 2.10E‐03 lb/MMscf 0.00 0.00
Benzo(a)pyrene 1.20E‐06 lb/MMscf 0.00 0.00
Benzo(b)fluoranthene 1.80E‐06 lb/MMscf 0.00 0.00
Benzo(g,h,i)perylene 1.20E‐06 lb/MMscf 0.00 0.00
Benzo(k)fluoranthene 1.80E‐06 lb/MMscf 0.00 0.00
Chrysene 1.80E‐06 lb/MMscf 0.00 0.00
Dibenzo(a,h)anthracene 1.20E‐06 lb/MMscf 0.00 0.00
Dichlorobenzene 1.20E‐03 lb/MMscf 0.00 0.00
Fluoranthene 3.00E‐06 lb/MMscf 0.00 0.00
Fluorene 2.80E‐06 lb/MMscf 0.00 0.00
n‐Hexane 1.80E+00 lb/MMscf 0.00 0.02
Indeno(1,2,3‐c,d)pyrene 1.80E‐06 lb/MMscf 0.00 0.00
Naphthalene 6.10E‐04 lb/MMscf 0.00 0.00
Phenanthrene 1.70E‐05 lb/MMscf 0.00 0.00
Pyrene 5.00E‐06 lb/MMscf 0.00 0.00
Toluene 3.40E‐03 lb/MMscf 0.00 0.00

Metal HAPs:
Arsenic 2.00E‐04 lb/MMscf 0.00 0.00
Beryllium 4.40E‐03 lb/MMscf 0.00 0.00
Cadmium 1.10E‐03 lb/MMscf 0.00 0.00
Chromium 1.40E‐03 lb/MMscf 0.00 0.00
Cobalt 8.40E‐05 lb/MMscf 0.00 0.00
Lead 5.00E‐04 lb/MMscf 0.00 0.00
Manganese 3.80E‐04 lb/MMscf 0.00 0.00
Mercury 2.60E‐04 lb/MMscf 0.00 0.00
Nickel 2.10E‐03 lb/MMscf 0.00 0.00
Selenium 2.40E‐05 lb/MMscf 0.00 0.00

0.004 0.02

AP‐42, Table 1.4‐3 (Jul‐1998)

Pollutant Emission Factor Units
Maximum Potential Emissions

Per Unit
Estimation Basis / Emission Factor 

Source

AP‐42, Table 1.4‐3 (Jul‐1998)

40 CFR 98, Tables C‐1 & C‐2
40 CFR 98, Tables C‐1 & C‐2
40 CFR 98, Tables C‐1 & C‐2

GHG (CO2e)

AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)

AP‐42, Table 1.4‐4 (Jul‐1998)

AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)

AP‐42, Table 1.4‐4 (Jul‐1998)

AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)

AP‐42, Table 1.4‐4 (Jul‐1998)
AP‐42, Table 1.4‐4 (Jul‐1998)

Total HAP

AP‐42, Table 1.4‐4 (Jul‐1998)
AP‐42, Table 1.4‐4 (Jul‐1998)
AP‐42, Table 1.4‐4 (Jul‐1998)
AP‐42, Table 1.4‐2 (Jul‐1998)
AP‐42, Table 1.4‐4 (Jul‐1998)
AP‐42, Table 1.4‐4 (Jul‐1998)



Company Name: Mountain Valley Pipeline, LLC 
Facility Name: Bradshaw Compressor Station
Project Description: Operational Emissions

TABLE 4. Storage Tank Emissions Calculations ‐ Produced Fluids Tank

Storage Tank Information:

Source ID:
Tank Capacity (gallons):
Tank Contents:
Annual Throughput (gallons/year):
Daily Throughput (bbl/day)
Percent Condensate
Condensate Throughput (bbl/day)
Control Type:
Control Efficiency:
Max. Annual Hours of Operation (hr/yr):

Tank Emissions Data:

lbs/hr tpy lbs/hr tpy

VOC 0.05 0.21 0.05 0.21
HAPs 0.00 0.00 0.00 0.00
GHG (CO2e)  0.48 2.10 0.48 2.10

E & P Tanks Emissions Data:

lbs/hr lbs/yr tpy lbs/hr lbs/yr tpy

VOC 0.05 429.24 0.21 0.05 429.24 0.21
HAPs 0.00 0.00 0.00 0.00 0.00 0.00
GHG (CO2e)  0.48 4,161.00 2.10 0.48 4,161.00 2.10

Notes:

Pollutant
Uncontrolled Emissions Controlled Emissions

Emissions Estimation Method

1. E & P TANKS software estimates working, breathing, and flashing losses and reports as one total. Emissions are based on a conservative estimate of 99
% water and 1% condensate

E&P TANK 2.0
E&P TANK 2.0
E&P TANK 2.0

Pollutant
Total Emissions (Working + Breathing + Flashing) Total Emissions

8,760

126,000

S021
10,080

Produced Fluids

8
1%
0.1
None
N/A



Company Name: Mountain Valley Pipeline, LLC 

Facility Name: Bradshaw Compressor Station

Project Description: Operational Emissions

TABLE 5. Storage Tank Emissions Calculations ‐ Used  Oil Tank

Storage Tank Information:

Source ID:

Tank Capacity (gallons):

Tank Contents:

Annual Throughput (gallons/year):

Control Type:

Control Efficiency:

Max. Annual Hours of Operation (hr/yr):

Tank Emissions Data:

lbs/hr tpy lbs/hr tpy

VOC 0.00 0.00 0.00 0.00
HAPs 0.00 0.00 0.00 0.00
GHG (CO2e) N/A N/A N/A N/A

Notes:

1. GHG (CO2e) is carbon dioxide equivalent, which is the summation of CO2 (GWP = 1) + CH4 (GWP = 21) + N2O (GWP = 310).

EPA TANKS Emissions Data ‐ Glycol Tank:

Working Losses Breathing Losses Flashing Losses

lbs/yr lbs/yr lbs/yr lbs/hr lbs/yr tpy

VOC 0.30 0.50 N/A 0.00 0.80 0.00
HAPs 0.00 0.00 N/A 0.00 0.00 0.00

Notes:

1. Working and breathing losses estimated using EPA TANKS 4.0.9d software based on Distillate fuel oil No. 2.
2. This tank does not contain hydrocarbons that would be expected to be flashed off at tank operating conditions.

Pollutant
Total Emissions

Controlled Emissions
Emissions Estimation Method

EPA TANKS 4.0.9d
EPA TANKS 4.0.9d

N/A

None
N/A
8,760

Pollutant
Uncontrolled Emissions

12,600

S022
4,200

Used Oil 



Company Name: Mountain Valley Pipeline, LLC 
Facility Name: Bradshaw Compressor Station
Project Description: Operational Emissions

TABLE 6. Office Building Heater Emissions Calculations

Fuel Gas Heater Information:

Source ID:
Projected Startup Date:
Number of Units:

Fuel Gas Heater Information:

Fuel Type:
Higher Heating Value (HHV) (Btu/scf):
Heat Input (MMBtu/hr)
Potential Fuel Consumption (MMBtu/yr):
Max. Fuel Consumption (MMscf/hr):
Max. Fuel Consumption (MMscf/yr):
Max. Annual Hours of Operation (hr/yr):

Fuel Gas Heater Information:

lbs/hr tpy

NOX 100 lb/MMScf 0.01 0.05
VOC 5.5 lb/MMScf 0.00 0.00
CO 84 lb/MMScf 0.01 0.04
SOX 0.6 lb/MMScf 0.00 0.00
PM10 7.6 lb/MMScf 0.00 0.00
PM2.5 7.6 lb/MMScf 0.00 0.00
Formaldehyde (HCHO) 0.08 lb/MMScf 0.00 0.00
GHG (CO2e) 14 62
Other (Total HAP) 0.00 0.00

Notes:
1.  PM10 and PM2.5 are total values (filterable + condensable).
2. GHG (CO2e) is carbon dioxide equivalent, which is the summation of CO2 (GWP = 1) + CH4 (GWP = 25) + N2O (GWP = 298).
3. Total HAP is the summation of all hazardous air pollutants for which there is a published emission factor for this source type

See Table Below AP‐42, Tables 1.4‐3 & 1.4‐4 (Jul‐1998)

AP‐42, Table 1.4‐2 (Jul‐1998)
AP‐42, Table 1.4‐2 (Jul‐1998)
AP‐42, Table 1.4‐2 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)

See Table Below 40 CFR 98, Tables C‐1 & C‐2

Pollutant Emission Factor Units
Maximum Potential Emissions

Per Unit
Estimation Basis / Emission Factor 

Source

1,051
0.0001
1.0

AP‐42, Table 1.4‐1 (Jul‐1998)

8,760

AP‐42, Table 1.4‐1 (Jul‐1998)
AP‐42, Table 1.4‐2 (Jul‐1998)

0.12

Upon Approval
1

Natural Gas
1,083

S023



Company Name: Mountain Valley Pipeline, LLC 
Facility Name: Bradshaw Compressor Station
Project Description: Operational Emissions

TABLE 6. Office Building Heater Emissions Calculations

Greenhouse Gas (GHG) & Hazardous Air Pollutant (HAP) Emissions Calculations:

lbs/hr tpy

GHGs:
CO2 53.06 kg/MMBtu 14.04 61
CH4 0.001 kg/MMBtu 0.00 0.00
N2O 0.0001 kg/MMBtu 0.00 0.00

14 62

Organic HAPs:
2‐Methylnaphthalene 2.40E‐05 lb/MMscf 0.00 0.00
3‐Methylchloranthrene 1.80E‐06 lb/MMscf 0.00 0.00
7,12‐Dimethylbenz(a)anthracene 1.60E‐05 lb/MMscf 0.00 0.00
Acenapthene 1.80E‐06 lb/MMscf 0.00 0.00
Acenapthylene 1.80E‐06 lb/MMscf 0.00 0.00
Anthracene 2.40E‐06 lb/MMscf 0.00 0.00
Benz(a)anthracene 1.80E‐06 lb/MMscf 0.00 0.00
Benzene 2.10E‐03 lb/MMscf 0.00 0.00
Benzo(a)pyrene 1.20E‐06 lb/MMscf 0.00 0.00
Benzo(b)fluoranthene 1.80E‐06 lb/MMscf 0.00 0.00
Benzo(g,h,i)perylene 1.20E‐06 lb/MMscf 0.00 0.00
Benzo(k)fluoranthene 1.80E‐06 lb/MMscf 0.00 0.00
Chrysene 1.80E‐06 lb/MMscf 0.00 0.00
Dibenzo(a,h)anthracene 1.20E‐06 lb/MMscf 0.00 0.00
Dichlorobenzene 1.20E‐03 lb/MMscf 0.00 0.00
Fluoranthene 3.00E‐06 lb/MMscf 0.00 0.00
Fluorene 2.80E‐06 lb/MMscf 0.00 0.00
n‐Hexane 1.80E+00 lb/MMscf 0.00 0.00
Indeno(1,2,3‐c,d)pyrene 1.80E‐06 lb/MMscf 0.00 0.00
Naphthalene 6.10E‐04 lb/MMscf 0.00 0.00
Phenanthrene 1.70E‐05 lb/MMscf 0.00 0.00
Pyrene 5.00E‐06 lb/MMscf 0.00 0.00
Toluene 3.40E‐03 lb/MMscf 0.00 0.00

Metal HAPs:
Arsenic 2.00E‐04 lb/MMscf 0.00 0.00
Beryllium 4.40E‐03 lb/MMscf 0.00 0.00
Cadmium 1.10E‐03 lb/MMscf 0.00 0.00
Chromium 1.40E‐03 lb/MMscf 0.00 0.00
Cobalt 8.40E‐05 lb/MMscf 0.00 0.00
Lead 5.00E‐04 lb/MMscf 0.00 0.00
Manganese 3.80E‐04 lb/MMscf 0.00 0.00
Mercury 2.60E‐04 lb/MMscf 0.00 0.00
Nickel 2.10E‐03 lb/MMscf 0.00 0.00
Selenium 2.40E‐05 lb/MMscf 0.00 0.00

0.000 0.00

AP‐42, Table 1.4‐4 (Jul‐1998)

Total HAP

AP‐42, Table 1.4‐4 (Jul‐1998)
AP‐42, Table 1.4‐4 (Jul‐1998)
AP‐42, Table 1.4‐2 (Jul‐1998)
AP‐42, Table 1.4‐4 (Jul‐1998)
AP‐42, Table 1.4‐4 (Jul‐1998)
AP‐42, Table 1.4‐4 (Jul‐1998)

AP‐42, Table 1.4‐4 (Jul‐1998)

AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)

AP‐42, Table 1.4‐4 (Jul‐1998)
AP‐42, Table 1.4‐4 (Jul‐1998)

AP‐42, Table 1.4‐3 (Jul‐1998)

AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)

AP‐42, Table 1.4‐3 (Jul‐1998)

Pollutant Emission Factor Units
Maximum Potential Emissions

Per Unit
Estimation Basis / Emission Factor 

Source

40 CFR 98, Tables C‐1 & C‐2
40 CFR 98, Tables C‐1 & C‐2
40 CFR 98, Tables C‐1 & C‐2

GHG (CO2e)

AP‐42, Table 1.4‐3 (Jul‐1998)



Company Name: Mountain Valley Pipeline, LLC 
Facility Name: Bradshaw Compressor Station
Project Description: Operational Emissions

TABLE 7. Fugitive Emissions Calculations

Fugitive Component Information:

Average Gas 

Leak Rate

Max Gas 

Leak Rate

Potential VOC 

Emissions

Potential HAP 

Emissions
(lb/hr/component) Factor Source (lb/hr) (tpy) (tpy) (tpy)

Connectors 680 0.0004 EPA Protocol, Table 2‐4  0.30 1.44 0.04 0.00
Flanges 370 0.001 EPA Protocol, Table 2‐4  0.32 1.53 0.05 0.00

Open‐Ended Lines 30 0.004 EPA Protocol, Table 2‐4  0.13 0.64 0.02 0.00
Pump Seals 0 0.005 EPA Protocol, Table 2‐4  0.00 0.00 0.00 0.00

Valves 350 0.010 EPA Protocol, Table 2‐4  3.47 16.73 0.51 0.04
Other 0 0.019 EPA Protocol, Table 2‐4  0.00 0.00 0.00 0.00

4.22 20.34 0.62 0.05

Notes:

Dry Seal Emissions

Number of Compressors
Number of seals 

Per Compressor

Leak Rate 

(scf/hr/seal)

Total Volume NG 

Emitted (scf/yr)

Potential VOC 

Emissions 

(tpy)

Potential HAP 

Emissions 

(tpy)

Potential CO2 

Emissions 

(tpy)

Potential CH4 

Emissions 

(tpy)

Potential CO2e 

Emissions 

(tpy)

4 2  6 420,480  0.32 0.02 0.06 22.05 551.19
0.32  0.02  0.06  22.05  551.19 

1.  Leak rate and seal information from EPA Natural Gas Star Program (http://www.epa.gov/gasstar/documents/ll_wetseals.pdf
2.  Emission calculations for VOC are calculated assuming a desnity of natural gas of 0.05 lb/ft3 @ STP (www.engineeringtoolbox.com)
Sample calculation: Volume vented (scf/yr) x density of natural gas (lb/scf) x wt % VOC / 2000 lb/ton

Sample calculation: Volume vented (scf/yr) x density of GHG (kg/scf) x mol % VOC x 2.2 lb/kg / 2000 lb/ton
VOC and HAP Vented Blowdown Emissions

Blowdown Emissions Sources

Vented Gas 

Volume Per 

Blowdown Event 

(scf)

Number of 

Blowdown Events 

per year

Total Volume NG 

Emitted 

(scf/yr)

Potential VOC 

Emissions 

(tpy)

Potential HAP 

Emissions 

(tpy)

Station ESD Vent 3,200,000  1 3,200,000  2.42 0.18
Compressors 571,000  16 9,136,000  6.91 0.51

9.33  0.69 

Density of natural gas: 0.05 lb/ft3 @ STP (www.engineeringtoolbox.com)

3.  GHG emissions calculated in accordance with Equations W‐35 and W‐36 in Subpart W of 40 CFR 98

1. "Other" equipment types include compressor seals, relief valves, diaphragms, drains, meters, etc

Component Type
Estimated 

Component Count

Gas Leak 

Emission Factor

Total

2. The component count is a preliminary estimate based on the proposed design of the station
3. Conservatively assumed that maximum leak rate is 10% greater than measured average leak rate for the purposes of establishing PTE
4.  VOC and HAP emissions are based on fractions of these pollutants in the site‐specific gas analysis

Total

Total



Company Name: Mountain Valley Pipeline, LLC 
Facility Name: Bradshaw Compressor Station
Project Description: Operational Emissions

TABLE 7. Fugitive Emissions Calculations

GHG Vented Blowdown Emissions

Blowdown Emissions Sources

Vented Gas 

Volume Per 

Blowdown Event 

(scf)

Number of 

Blowdown Events 

per year

Total Volume NG 

Emitted 

(scf/yr)

Potential CH4 

Emissions1 

(tpy)

Potential CO2 

Emissions1 

(tpy)

Potential CO2e 

Emissions

(tpy)

Station ESD Vent 3,200,000  1 3,200,000  61.24 0.48 1531
Compressors 571,000  16 9,136,000  174.84 1.38 4372

236.1  1.87 5904

GHG Fugitive Emissions from Component Leaks:

CH4 Emissions CO2 Emissions CO2e Emissions

(scf/hr/component) Factor Source (tpy) (tpy) (tpy)
Connectors 680 0.003 40 CFR 98, Table W‐1A 0.34 0.003 8.55
Flanges 370 0.003 40 CFR 98, Table W‐1A 0.19 0.001 4.65

Open‐Ended Lines 30 0.061 40 CFR 98, Table W‐1A 0.31 0.002 7.67
Pump Seals 0 13.3 40 CFR 98, Table W‐1A 0.00 0.000 0.00

Valves 350 0.027 40 CFR 98, Table W‐1A 1.58 0.013 39.62
Other 0 0.04 40 CFR 98, Table W‐1A 0.00 0.000 0.00

2.42 0.02 60.50

Notes:

4. GHG (CO2e) is carbon dioxide equivalent, which is the summation of CO2 (GWP = 1) + CH4 (GWP = 25) + N2O (GWP = 298).

Fugitive Component Emissions Data:

lbs/hr tpy

VOC 2.34 10.26
HAPs 0.17 0.75
GHG (CO2e) 1,488 6,516

Total

1.  The component count is a preliminary estimate based on the proposed design of the station
2.  CH4 and CO2 emissions are based on fractions of these pollutants in the site‐specific gas analysis
3.  Emissions are calculated in accordance with Equations W‐32a, W‐35  and W‐36 in Subpart W of 40 CFR 98

40 CFR 98, Table W‐1A and Site‐Specific Gas Analysis
EPA Protocol, Table 2‐4 and Site‐Specific Gas Analysis
EPA Protocol, Table 2‐4 & Site‐Specific Gas Analysis

Component Type
Estimated 

Component Count
GHG Emission Factor

1.  Calculated in accordance with Equations W‐35 and W‐36 in Subpart W of 40 CFR 98.
Total

Emissions Estimation MethodPollutant
Atmospheric Emissions



Company Name: Mountain Valley Pipeline, LLC 
Facility Name: Bradshaw Compressor Station
Project Description: Operational Emissions

TABLE 8. Liquid Loading Emissions Calculations

Liquid Loading Information:

S 1.45
Collection Efficiency 0.0%
Control Efficiency 0%

P 0.21
M 114.23
T 516.4

Liquids Hauling 0.8 126,000 0.01 0.05

Notes:

1.  Uncontrolled Loading Losses: LL (lb/10
3 gal) = 12.46 (SPM)/T 

2.  Produced fluids throughput.

(lb/hr)

VOC Emissions 

Parameter DescriptionValue

(gal)

Maximum Throughput2

(lb/103 gal)1

Loading Losses

saturation factor for splash loading (AP‐42 Table 5.2‐1)

true vapor pressure of liquid loaded (psia) ‐ assume octane

Description

temperature of liquids loaded (deg R) ‐ TANKS Data
molecular weight of vapors (lb/lb‐mol) ‐ assume octane

(tpy)



Company Name: Mountain Valley Pipeline, LLC 
Facility Name: Bradshaw Compressor Station
Project Description: Operational Emissions

TABLE 9. Haul Road Emission Calculations

Unpaved Road Information:

Unpaved Roads: E (lb/VMT) = k(s/12)a(W/3)b)*[(365‐p)/365]
PM PM10 PM2.5

k Factor (lb/VMT) 4.9 1.5 0.15 AP‐42 Table 13.2.2‐2 (Final, 11/06)
Silt content, s 4.8 % AP‐42 Table 13.2.2‐1 (11/06), for Sand and Gravel Processing

Number of Rain Days, p 150 AP‐42 Figure 13.2.1‐2
a  0.7 0.9 0.9 AP‐42 Table 13.2.2‐2 (Final, 11/06)
b 0.45 0.45 0.45 AP‐42 Table 13.2.2‐2 (Final, 11/06)

Weight of 

Empty Truck

Weight of 

Truck w/ Max 

Load

Mean Vehicle 

Weight

Length of 

Unpaved 

Road 

Traveled Trips Mileage Control Emissions (tpy)
Description (tons) (tons) (tons) (mile/trip) Per Year Per Year (%) PM PM10 PM 2.5

Service Truck 4 4 4 0.75 365 274 0 0.24 0.06 0.01
Liquids Hauling ‐ Vendor Fluid 12 20 16 0.75 4 3 0 0.00 0.00 0.00
Liquids Hauling ‐ Produced Fluid 20 32 26 0.75 32 24 0 0.05 0.01 0.00
Employee Vehicles 2 2 2 0.75 365 274 0 0.17 0.04 0.00

Total Potential Emissions 0.46 0.12 0.01



Company Name: Mountain Valley Pipeline, LLC 
Facility Name: Bradshaw Compressor Station
Project Description: Operational Emissions

TABLE 10. Potential Atmospheric Emissions from Each Source at the Facility

Turbine 1 (S001) 1.14 5.02 9.80 42.95 9.90 45.67 2.64 11.57 2.64 11.57 0.60 2.62 0.51 2.22 0.56 2.47 20,891 91,630
Turbine 2 (S002) 1.14 5.02 9.80 42.95 9.90 45.67 2.64 11.57 2.64 11.57 0.60 2.62 0.51 2.22 0.56 2.47 20,891 91,630
Turbine 3 (S003) 1.14 5.02 9.80 42.95 9.90 45.67 2.64 11.57 2.64 11.57 0.60 2.62 0.51 2.22 0.56 2.47 20,891 91,630
Turbine 4 (S004) 1.14 5.02 9.80 42.95 9.90 45.67 2.64 11.57 2.64 11.57 0.60 2.62 0.51 2.22 0.56 2.47 20,891 91,630

Microturbine 1 (S005) 0.02 0.09 0.08 0.35 0.22 0.96 0.02 0.07 0.02 0.07 0.01 0.03 0.00 0.01 0.00 0.01 266 1,166
Microturbine 2 (S006) 0.02 0.09 0.08 0.35 0.22 0.96 0.02 0.07 0.02 0.07 0.01 0.03 0.00 0.01 0.00 0.01 266 1,166
Microturbine 3 (S007) 0.02 0.09 0.08 0.35 0.22 0.96 0.02 0.07 0.02 0.07 0.01 0.03 0.00 0.01 0.00 0.01 266 1,166
Microturbine 4 (S008) 0.02 0.09 0.08 0.35 0.22 0.96 0.02 0.07 0.02 0.07 0.01 0.03 0.00 0.01 0.00 0.01 266 1,166
Microturbine 5 (S009) 0.02 0.09 0.08 0.35 0.22 0.96 0.02 0.07 0.02 0.07 0.01 0.03 0.00 0.01 0.00 0.01 266 1,166
Microturbine 6 (S010) 0.02 0.09 0.08 0.35 0.22 0.96 0.02 0.07 0.02 0.07 0.01 0.03 0.00 0.01 0.00 0.01 266 1,166
Microturbine 7 (S011) 0.02 0.09 0.08 0.35 0.22 0.96 0.02 0.07 0.02 0.07 0.01 0.03 0.00 0.01 0.00 0.01 266 1,166
Microturbine 8 (S012) 0.02 0.09 0.08 0.35 0.22 0.96 0.02 0.07 0.02 0.07 0.01 0.03 0.00 0.01 0.00 0.01 266 1,166
Microturbine 9 (S013) 0.02 0.09 0.08 0.35 0.22 0.96 0.02 0.07 0.02 0.07 0.01 0.03 0.00 0.01 0.00 0.01 266 1,166
Microturbine 10 (S014) 0.02 0.09 0.08 0.35 0.22 0.96 0.02 0.07 0.02 0.07 0.01 0.03 0.00 0.01 0.00 0.01 266 1,166
Microturbine 11 (S015) 0.02 0.09 0.08 0.35 0.22 0.96 0.02 0.07 0.02 0.07 0.01 0.03 0.00 0.01 0.00 0.01 266 1,166
Microturbine 12 (S016) 0.02 0.09 0.08 0.35 0.22 0.96 0.02 0.07 0.02 0.07 0.01 0.03 0.00 0.01 0.00 0.01 266 1,166
Microturbine 13 (S017) 0.02 0.09 0.08 0.35 0.22 0.96 0.02 0.07 0.02 0.07 0.01 0.03 0.00 0.01 0.00 0.01 266 1,166
Microturbine 14 (S018) 0.02 0.09 0.08 0.35 0.22 0.96 0.02 0.07 0.02 0.07 0.01 0.03 0.00 0.01 0.00 0.01 266 1,166
Fuel Gas Heater (S019) 0.01 0.05 0.21 0.93 0.18 0.78 0.02 0.07 0.02 0.07 0.00 0.01 0.00 0.00 0.00 0.02 270 1,184
Fuel Gas Heater (S020) 0.01 0.05 0.21 0.93 0.18 0.78 0.02 0.07 0.02 0.07 0.00 0.01 0.00 0.00 0.00 0.02 270 1,184

Produced Fluids Tank (S021) 0.05 0.21 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 0.00 0.00 0 2
Used Oil Tank (S022) 0.00 0.00 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 0.00 0.00 ‐‐ ‐‐

Office Building Heater (S023) 0.00 0.00 0.01 0.05 0.01 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 14 62
Fugitive Leaks (S024) 2.34 10.26 ‐‐ ‐‐ ‐‐ ‐‐ 0.03 0.12 0.00 0.01 ‐‐ ‐‐ ‐‐ ‐‐ 0.17 0.75 1,488 6,516
Liquid Loading (S025) 0.01 0.05 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

Notes:
1. PM10 and PM2.5 emissions are filterable + condensable.
2. VOC emissions for the engines are conservatively estimated as: VOC=NMNEHC+HCHO (Formaldehyde)
3. Fugitive emissions include haul road emissions.

(lb/hr)

Source

(tpy)(lb/hr)(tpy)(lb/hr)(tpy)

HCHO

(lb/hr)(tpy) (lb/hr)(tpy)(lb/hr) (lb/hr)(tpy)

Pollutants

(tpy)(lb/hr) (tpy)(lb/hr)(tpy)

Total HAPsCONOXVOC GHG (CO2e)SOXPM2.5PM10



Company Name: Mountain Valley Pipeline, LLC 
Facility Name: Bradshaw Compressor Station
Project Description: Operational Emissions

TABLE 11. Total Potential Emissions from All Sources at the Facility

VOC
NOX
CO
SOX

PM10

PM2.5
Formaldehyde (HCHO)

Total HAPs
GHG (CO2e)

Notes:
1. PM10 and PM2.5 emissions are filterable + condensable.

10.81 47.36

89,336 391,794

2.05 8.99
2.46 10.79

2.51 10.98
10.84 47.47

40.76 178.62
43.05 197.78

7.27 31.94

Estimated Site‐Wide Emissions

Pollutants
lb/hr tpy



Company Name: Mountain Valley Pipeline, LLC 
Facility Name: Bradshaw Compressor Station
Project Description: Operational Emissions

TABLE 12. Site‐Specific Gas Analysis

Sample Location: Multiple Locations
HHV (Btu/scf): 1,083

Constituent
Natural Gas Stream Speciation

(Vol. %)

Natural Gas Stream Speciation

(Wt. %)
N2 0.4949 0.788
METHANE 90.4241 82.411
CO2 0.2608 0.652
ETHANE 7.6812 13.124
PROPANE 0.6778 1.698
I‐BUTANE 0.0754 0.249
N‐BUTANE 0.1355 0.447
I‐PENTANE 0.054 0.223
N‐PENTANE 0.045 0.186
I‐H EXAN ES 0.000 0.000
N‐HEXANE 0.045 0.222
BENZENE 0.000 0.000
CYCLOHEXANE 0.000 0.000
HEPTANES 0.000 0.000
TOLUENE 0.000 0.000
2,2,4 Trimethylpentane 0.000 0.000
N‐OCTANE 0.000 0.000
*E‐BENZENE 0.000 0.000
*m,o,&p‐XYLENE 0.000 0.000
I‐NONANES 0.000 0.000
N‐NONANE 0.000 0.000
I‐DECANES 0.000 0.000
N‐DECANE 0.000 0.000
I‐UNDECANES + 0.000 0.000
Totals 99.895 100
*Gas Analysis showed no detectable compounds above hexane +, conservatively assumed all hexane + was n‐he

TOC (Total) 99.14 98.56
VOC (Total) 1.03 3.03
HAP (Total) 0.05 0.22



Company Name: Mountain Valley Pipeline, LLC 
Facility Name: Harris Compressor Station
Project Description: Operational Emissions

TABLE 1. Internal Combustion Turbine Emissions Calculations

Turbine Information:

Source ID: S001‐S002
Manufacturer: Solar
Model No.: Titan 130
Year Installed: TBD
Fuel Used: Natural Gas
Fuel Heating Value (Btu/scf): 979
Rated Horsepower (bhp at site conditions): 20455
Maximum Fuel Consumption at 100% Load (scf/hr): 151731
Heat Input (MMBtu/hr) 148.59
Control Device: None

Operational Details:

Potential Annual Hours of Operation (hr/yr): 8,760
Potential Fuel Consumption (MMscf/yr): 1,329.16
Potential Startup/Shutdown Events (per year): 12

Manufacturer Specific Pollutant Emission Factors:

NOX 8.900 lb/hr Manufacturer
CO 9.030 lb/hr Manufacturer
SO2 3.54E‐03 lb/MMBtu Manufacturer
PM10 0.016 lb/MMBtu Manufacturer, PIL 171
PM2.5 0.016 lb/MMBtu Manufacturer, PIL 171
VOC 1.034 lb/hr 20% of UHC per Manufacturer
Formaldehyde 0.003 lb/MMBtu Manufacturer, PIL 168
CO2 122.82 lb/MMBtu 40 CFR 98, Subpart C, Table C‐1
CH4 4.136 lb/hr 80% of UHC per Manufacturer
N2O 2.3E‐04 lb/MMBtu 40 CFR 98, Subpart C, Table C‐2

Emission Factor SourcePollutant Emission Factors Units

*Emission factors from AP‐42 and Subpart C are based on HHV.  To calculate a LHV emission factor, emissions are multiplied by (HHV/LHV).  For AP‐42 HHV is 
1020 Btu/scf, for Subpart C HHV is 1028 Btu/scf.  PM and HCHO emission factors are provided in HHV in the specifications and were converted to LHV using a HHV 
value of 1020 Btu/scf.



Company Name: Mountain Valley Pipeline, LLC 
Facility Name: Harris Compressor Station
Project Description: Operational Emissions

TABLE 1. Internal Combustion Turbine Emissions Calculations

Pollutant Emission Rates:

Pollutant (lb/hr)1 (tpy)2

NOX 8.90 39.01
CO 9.03 41.86
SO2 0.53 2.30
PM10 2.32 10.17
PM2.5 2.32 10.17
VOC 1.03 4.56
Formaldehyde 0.45 1.95
CO2 18,249 79,946
CH4 4.14 22.57
N2O 0.03 0.15
GHG (CO2e) 18,363 80,555

*Annual emissions shown above include startup/shutdown events.

Potential Emissions



Company Name: Mountain Valley Pipeline, LLC 
Facility Name: Harris Compressor Station
Project Description: Operational Emissions

TABLE 1. Internal Combustion Turbine Emissions Calculations

Hazardous Air Pollutant (HAP) Emission Rates:

Emission Factor 

Pollutant (lb/MMBtu)3 (lb/hr)1 (tpy)2,4

HAPs:

Acetaldehyde 4.17E‐05 6.19E‐03 2.71E‐02
Acrolein 6.67E‐06 9.90E‐04 4.34E‐03
Benzene 1.25E‐05 1.86E‐03 8.13E‐03
1,3‐Butadiene 4.48E‐07 6.65E‐05 2.91E‐04
Propylene Oxide 2.90E‐05 4.31E‐03 1.89E‐02
Ethylbenzene 3.33E‐05 4.95E‐03 2.17E‐02
Toluene 1.35E‐04 2.01E‐02 8.81E‐02
Xylene 6.67E‐05 9.90E‐03 4.34E‐02

Polycyclic Organic Matter:

Naphthalene 1.35E‐06 2.01E‐04 8.81E‐04
PAH 2.29E‐06 3.40E‐04 1.49E‐03

Total HAP (Including HCHO) 0.49 2.17

2. Emission Rate (tpy) = Emission Rate (lb/hr) × Hours of Operation (hr/yr) / 2000 (tons/lb) + SU/SD emissions, as applicable

Startup/Shutdown Combustion Emission Factors:

Pollutant
Startup Emissions1 

(lbs/event)

Shutdown 

Emissions1 

(lbs/event)

Emission Factor Source

NOX 1.9 2.4 Manufacturer
CO 176.9 207.6 Manufacturer
VOC 2.0 2.38 20% of UHC per Manufacturer
CO2 1161 1272 Manufacturer

1. Each startup and shutdown event is estimated to last approximately 10 minutes, per manufacturer.

Potential Emissions

1. Emission Rate (lb/hr) = Rated Capacity (MMBtu/hr) × Emission Factor (lb/MMBtu)

3. Emission factors from AP‐42 Section 3.1, Table 3.1‐3 "Emission Factors for HAPs from Natural Gas Fired Stationary Gas Turbines", April 2000.  Factors are based 
on HHV.  Therefore, they were converted to LHV by multiplying by (HHV/LHV).
4. Emission calculations are based on maximum operating  load of 100% load, ambient temperature 0oF and site elevation. The turbine ratings can vary with 
ambient conditions. Each Turbine is ISO rated at 20,500 HP 



Company Name: Mountain Valley Pipeline, LLC 
Facility Name: Harris Compressor Station
Project Description: Operational Emissions

TABLE 1. Internal Combustion Turbine Emissions Calculations

Natural Gas Purged During Startup 4500 scfm
Duration of Normal Purge 4.0 min
Total Gas Purged (Per Startup) 18000 scf
VOC Purged (Per Startup) 27 lbs/startup
CO2 Purged (Per Startup) 6 lbs/startup
CH4 Purged (Per Startup) 742 lbs/startup

Density of natural gas: 0.05 lb/ft3 @ STP (www.engineeringtoolbox.com)

Pneumatic Start Venting Emissions



Company Name: Mountain Valley Pipeline, LLC 
Facility Name: Harris Compressor Station
Project Description: Operational Emissions

TABLE 2.  Microturbine Emissions Calculations

Microturbine Unit Information:

Engine ID:
Manufacturer:
Model No.:
Projected Startup Date:
Number of Units:

Microturbine Fuel Information:

Fuel Type:
Rated Electrical Power Output (kW):
Rated Electrical Power Output (MW):
Rated Horsepower (bhp):
Heat Input (MMBtu/hr)
Potential Fuel Consumption (MMBtu/yr):
Max. Annual Hours of Operation (hr/yr):

Microturbine Emissions Data:

lbs/hr tpy lbs/hr tpy

NOX 0.40 lb/MWhe 0.08 0.35 0.72 3.15
VOC 0.10 lb/MWhe 0.02 0.09 0.18 0.79
CO 1.10 lb/MWhe 0.22 0.96 1.98 8.67
SOX 0.0034 lb/MMBtu 0.01 0.03 0.07 0.31
PM10 0.0066 lb/MMBtu 0.02 0.07 0.14 0.59
PM2.5 0.0066 lb/MMBtu 0.02 0.07 0.14 0.59
GHG (CO2e) 266 1,166 2,396 10,497
Other (Total HAP) 0.00 0.01 0.02 0.09

Notes:
1.  PM10 and PM2.5 are total values (filterable + condensable).
2. GHG (CO2e) is carbon dioxide equivalent, which is the summation of CO2 (GWP = 1) + CH4 (GWP = 25) + N2O (GWP = 298).
3. Total HAP is the summation of all hazardous air pollutants for which there is a published emission factor for this engine type, including HCHO

1.8
1,800

AP‐42, Table 3.1‐2a (Apr‐2000)
AP‐42, Table 3.1‐2a (Apr‐2000)
AP‐42, Table 3.1‐2a (Apr‐2000)

Maximum Potential Emissions

Per Unit

2,414

Per Unit As Combined

Natural Gas

8,760
179,755
20.52

See Table Below Manufacturer's Specifications / 40 CFR 98, Table C‐2
See Table Below AP‐42, Table 3.1‐3 (Apr‐2000)

Maximum Potential Emissions

All Units Combined Estimation Basis / Emission Factor Source

Manufacturer's Specifications
Manufacturer's Specifications
Manufacturer's Specifications

Pollutant Emission Factors Units

Upon Approval
9

Natural Gas
200
0.2

268.2
2.28

19,973
8,760

S003‐S011
Capstone
C200



Company Name: Mountain Valley Pipeline, LLC 
Facility Name: Harris Compressor Station
Project Description: Operational Emissions

TABLE 2.  Microturbine Emissions Calculations

Greenhouse Gas (GHG) & Hazardous Air Pollutant (HAP) Emissions Calculations:

lbs/hr tpy lbs/hr tpy

GHGs:
CO2 1330 lb/MWhe 266 1,165 2,394 10,486
CH4 0.001 kg/MMBtu 0.01 0.02 0.05 0.20
N2O 0.0001 kg/MMBtu 0.00 0.00 0.00 0.02

266 1,166 2,396 10,497

HAPs:
1,3‐Butadiene 4.3E‐07 lb/MMBtu 0.00 0.00 0.00 0.00
Acetaldehyde 4.0E‐05 lb/MMBtu 0.00 0.00 0.00 0.00
Acrolein 6.4E‐06 lb/MMBtu 0.00 0.00 0.00 0.00
Benzene 1.2E‐05 lb/MMBtu 0.00 0.00 0.00 0.00
Ethylbenzene 3.2E‐05 lb/MMBtu 0.00 0.00 0.00 0.00
Formaldehyde 7.1E‐04 lb/MMBtu 0.00 0.01 0.01 0.06
Naphthalene 1.3E‐06 lb/MMBtu 0.00 0.00 0.00 0.00
PAH 2.2E‐06 lb/MMBtu 0.00 0.00 0.00 0.00
Propylene oxide 2.9E‐05 lb/MMBtu 0.00 0.00 0.00 0.00
Toluene 1.3E‐04 lb/MMBtu 0.00 0.00 0.00 0.01
Xylene 6.4E‐05 lb/MMBtu 0.00 0.00 0.00 0.01

0.002 0.010 0.021 0.09

AP‐42, Table 3.1‐3 (Apr‐2000)
AP‐42, Table 3.1‐3 (Apr‐2000)

40 CFR 98, Tables C‐1 & C‐2

Maximum Potential Emissions

Per Unit

AP‐42, Table 3.1‐3 (Apr‐2000)

Total HAP

AP‐42, Table 3.1‐3 (Apr‐2000)
AP‐42, Table 3.1‐3 (Apr‐2000)
AP‐42, Table 3.1‐3 (Apr‐2000)
AP‐42, Table 3.1‐3 (Apr‐2000)
AP‐42, Table 3.1‐3 (Apr‐2000)
AP‐42, Table 3.1‐3 (Apr‐2000)

Manufacturer's Specifications
40 CFR 98, Tables C‐1 & C‐2

GHG (CO2e)

AP‐42, Table 3.1‐3 (Apr‐2000)
AP‐42, Table 3.1‐3 (Apr‐2000)

Pollutant Emission Factor Units
Maximum Potential Emissions

All Units Combined Estimation Basis / Emission Factor Source



Company Name: Mountain Valley Pipeline, LLC 
Facility Name: Harris Compressor Station
Project Description: Operational Emissions

TABLE 3. Fuel Gas Heater Emissions Calculations

Fuel Gas Heater Information:

Source ID:
Projected Startup Date:
Number of Units:

Fuel Gas Heater Information:

Fuel Type:
Higher Heating Value (HHV) (Btu/scf):
Heat Input (MMBtu/hr)
Potential Fuel Consumption (MMBtu/yr):
Max. Fuel Consumption (MMscf/hr):
Max. Fuel Consumption (MMscf/yr):
Max. Annual Hours of Operation (hr/yr):

Fuel Gas Heater Information:

lbs/hr tpy

NOX 100 lb/MMScf 0.21 0.93
VOC 5.5 lb/MMScf 0.01 0.05
CO 84 lb/MMScf 0.18 0.78
SOX 0.6 lb/MMScf 0.00 0.01
PM10 7.6 lb/MMScf 0.02 0.07
PM2.5 7.6 lb/MMScf 0.02 0.07
Formaldehyde (HCHO) 0.08 lb/MMScf 0.00 0.00
GHG (CO2e) 270 1,184
Other (Total HAP) 0.00 0.02

Notes:
1.  PM10 and PM2.5 are total values (filterable + condensable).
2. GHG (CO2e) is carbon dioxide equivalent, which is the summation of CO2 (GWP = 1) + CH4 (GWP = 25) + N2O (GWP = 298).
3. Total HAP is the summation of all hazardous air pollutants for which there is a published emission factor for this source type.

S012‐S013
Upon Approval

2

2.31
20,215
0.0021
18.7

Natural Gas
1,083

8,760

AP‐42, Table 1.4‐2 (Jul‐1998)

AP‐42, Table 1.4‐1 (Jul‐1998)
AP‐42, Table 1.4‐2 (Jul‐1998)
AP‐42, Table 1.4‐1 (Jul‐1998)

Pollutant Emission Factor Units
Maximum Potential Emissions

Per Unit
Estimation Basis / Emission Factor 

Source

AP‐42, Table 1.4‐2 (Jul‐1998)
AP‐42, Table 1.4‐2 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)

See Table Below 40 CFR 98, Tables C‐1 & C‐2
See Table Below AP‐42, Tables 1.4‐3 & 1.4‐4 (Jul‐1998)



Company Name: Mountain Valley Pipeline, LLC 
Facility Name: Harris Compressor Station
Project Description: Operational Emissions

TABLE 3. Fuel Gas Heater Emissions Calculations

Greenhouse Gas (GHG) & Hazardous Air Pollutant (HAP) Emissions Calculations:

lbs/hr tpy

GHGs:
CO2 53.06 kg/MMBtu 269.99 1,183
CH4 0.001 kg/MMBtu 0.01 0.02
N2O 0.0001 kg/MMBtu 0.00 0.00

270 1,184

Organic HAPs:
2‐Methylnaphthalene 2.40E‐05 lb/MMscf 0.00 0.00
3‐Methylchloranthrene 1.80E‐06 lb/MMscf 0.00 0.00
7,12‐Dimethylbenz(a)anthracene 1.60E‐05 lb/MMscf 0.00 0.00
Acenapthene 1.80E‐06 lb/MMscf 0.00 0.00
Acenapthylene 1.80E‐06 lb/MMscf 0.00 0.00
Anthracene 2.40E‐06 lb/MMscf 0.00 0.00
Benz(a)anthracene 1.80E‐06 lb/MMscf 0.00 0.00
Benzene 2.10E‐03 lb/MMscf 0.00 0.00
Benzo(a)pyrene 1.20E‐06 lb/MMscf 0.00 0.00
Benzo(b)fluoranthene 1.80E‐06 lb/MMscf 0.00 0.00
Benzo(g,h,i)perylene 1.20E‐06 lb/MMscf 0.00 0.00
Benzo(k)fluoranthene 1.80E‐06 lb/MMscf 0.00 0.00
Chrysene 1.80E‐06 lb/MMscf 0.00 0.00
Dibenzo(a,h)anthracene 1.20E‐06 lb/MMscf 0.00 0.00
Dichlorobenzene 1.20E‐03 lb/MMscf 0.00 0.00
Fluoranthene 3.00E‐06 lb/MMscf 0.00 0.00
Fluorene 2.80E‐06 lb/MMscf 0.00 0.00
n‐Hexane 1.80E+00 lb/MMscf 0.00 0.02
Indeno(1,2,3‐c,d)pyrene 1.80E‐06 lb/MMscf 0.00 0.00
Naphthalene 6.10E‐04 lb/MMscf 0.00 0.00
Phenanthrene 1.70E‐05 lb/MMscf 0.00 0.00
Pyrene 5.00E‐06 lb/MMscf 0.00 0.00
Toluene 3.40E‐03 lb/MMscf 0.00 0.00

Metal HAPs:
Arsenic 2.00E‐04 lb/MMscf 0.00 0.00
Beryllium 4.40E‐03 lb/MMscf 0.00 0.00
Cadmium 1.10E‐03 lb/MMscf 0.00 0.00
Chromium 1.40E‐03 lb/MMscf 0.00 0.00
Cobalt 8.40E‐05 lb/MMscf 0.00 0.00
Lead 5.00E‐04 lb/MMscf 0.00 0.00
Manganese 3.80E‐04 lb/MMscf 0.00 0.00
Mercury 2.60E‐04 lb/MMscf 0.00 0.00
Nickel 2.10E‐03 lb/MMscf 0.00 0.00
Selenium 2.40E‐05 lb/MMscf 0.00 0.00

0.004 0.02

AP‐42, Table 1.4‐3 (Jul‐1998)

Estimation Basis / Emission Factor 

Source
Pollutant Emission Factor Units

Maximum Potential Emissions

Per Unit

AP‐42, Table 1.4‐3 (Jul‐1998)

40 CFR 98, Tables C‐1 & C‐2
40 CFR 98, Tables C‐1 & C‐2
40 CFR 98, Tables C‐1 & C‐2

GHG (CO2e)

AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)

AP‐42, Table 1.4‐4 (Jul‐1998)

AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)

AP‐42, Table 1.4‐4 (Jul‐1998)

AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)

AP‐42, Table 1.4‐4 (Jul‐1998)
AP‐42, Table 1.4‐4 (Jul‐1998)

Total HAP

AP‐42, Table 1.4‐4 (Jul‐1998)
AP‐42, Table 1.4‐4 (Jul‐1998)
AP‐42, Table 1.4‐4 (Jul‐1998)
AP‐42, Table 1.4‐2 (Jul‐1998)
AP‐42, Table 1.4‐4 (Jul‐1998)
AP‐42, Table 1.4‐4 (Jul‐1998)



Company Name: Mountain Valley Pipeline, LLC 
Facility Name: Harris Compressor Station
Project Description: Operational Emissions

TABLE 4. Office Building Heater Emissions Calculations

Fuel Gas Heater Information:

Source ID:
Projected Startup Date:
Number of Units:

Fuel Gas Heater Information:

Fuel Type:
Higher Heating Value (HHV) (Btu/scf):
Heat Input (MMBtu/hr)
Potential Fuel Consumption (MMBtu/yr):
Max. Fuel Consumption (MMscf/hr):
Max. Fuel Consumption (MMscf/yr):
Max. Annual Hours of Operation (hr/yr):

Fuel Gas Heater Information:

lbs/hr tpy

NOX 100 lb/MMScf 0.01 0.05
VOC 5.5 lb/MMScf 0.00 0.00
CO 84 lb/MMScf 0.01 0.04
SOX 0.6 lb/MMScf 0.00 0.00
PM10 7.6 lb/MMScf 0.00 0.00
PM2.5 7.6 lb/MMScf 0.00 0.00
Formaldehyde (HCHO) 0.08 lb/MMScf 0.00 0.00
GHG (CO2e) 14 62
Other (Total HAP) 0.00 0.00

Notes:
1.  PM10 and PM2.5 are total values (filterable + condensable).
2. GHG (CO2e) is carbon dioxide equivalent, which is the summation of CO2 (GWP = 1) + CH4 (GWP = 25) + N2O (GWP = 298).
3. Total HAP is the summation of all hazardous air pollutants for which there is a published emission factor for this source type.

S014

0.12

Upon Approval
1

Natural Gas
1,083

1,051
0.0001
1.0

AP‐42, Table 1.4‐1 (Jul‐1998)

8,760

AP‐42, Table 1.4‐1 (Jul‐1998)
AP‐42, Table 1.4‐2 (Jul‐1998)

Pollutant Emission Factor Units
Maximum Potential Emissions

Per Unit
Estimation Basis / Emission Factor 

Source

AP‐42, Table 1.4‐2 (Jul‐1998)
AP‐42, Table 1.4‐2 (Jul‐1998)
AP‐42, Table 1.4‐2 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)

See Table Below 40 CFR 98, Tables C‐1 & C‐2
See Table Below AP‐42, Tables 1.4‐3 & 1.4‐4 (Jul‐1998)



Company Name: Mountain Valley Pipeline, LLC 
Facility Name: Harris Compressor Station
Project Description: Operational Emissions

TABLE 4. Office Building Heater Emissions Calculations

Greenhouse Gas (GHG) & Hazardous Air Pollutant (HAP) Emissions Calculations:

lbs/hr tpy

GHGs:
CO2 53.06 kg/MMBtu 14.04 61
CH4 0.001 kg/MMBtu 0.00 0.00
N2O 0.0001 kg/MMBtu 0.00 0.00

14 62

Organic HAPs:
2‐Methylnaphthalene 2.40E‐05 lb/MMscf 0.00 0.00
3‐Methylchloranthrene 1.80E‐06 lb/MMscf 0.00 0.00
7,12‐Dimethylbenz(a)anthracene 1.60E‐05 lb/MMscf 0.00 0.00
Acenapthene 1.80E‐06 lb/MMscf 0.00 0.00
Acenapthylene 1.80E‐06 lb/MMscf 0.00 0.00
Anthracene 2.40E‐06 lb/MMscf 0.00 0.00
Benz(a)anthracene 1.80E‐06 lb/MMscf 0.00 0.00
Benzene 2.10E‐03 lb/MMscf 0.00 0.00
Benzo(a)pyrene 1.20E‐06 lb/MMscf 0.00 0.00
Benzo(b)fluoranthene 1.80E‐06 lb/MMscf 0.00 0.00
Benzo(g,h,i)perylene 1.20E‐06 lb/MMscf 0.00 0.00
Benzo(k)fluoranthene 1.80E‐06 lb/MMscf 0.00 0.00
Chrysene 1.80E‐06 lb/MMscf 0.00 0.00
Dibenzo(a,h)anthracene 1.20E‐06 lb/MMscf 0.00 0.00
Dichlorobenzene 1.20E‐03 lb/MMscf 0.00 0.00
Fluoranthene 3.00E‐06 lb/MMscf 0.00 0.00
Fluorene 2.80E‐06 lb/MMscf 0.00 0.00
n‐Hexane 1.80E+00 lb/MMscf 0.00 0.00
Indeno(1,2,3‐c,d)pyrene 1.80E‐06 lb/MMscf 0.00 0.00
Naphthalene 6.10E‐04 lb/MMscf 0.00 0.00
Phenanthrene 1.70E‐05 lb/MMscf 0.00 0.00
Pyrene 5.00E‐06 lb/MMscf 0.00 0.00
Toluene 3.40E‐03 lb/MMscf 0.00 0.00

Metal HAPs:
Arsenic 2.00E‐04 lb/MMscf 0.00 0.00
Beryllium 4.40E‐03 lb/MMscf 0.00 0.00
Cadmium 1.10E‐03 lb/MMscf 0.00 0.00
Chromium 1.40E‐03 lb/MMscf 0.00 0.00
Cobalt 8.40E‐05 lb/MMscf 0.00 0.00
Lead 5.00E‐04 lb/MMscf 0.00 0.00
Manganese 3.80E‐04 lb/MMscf 0.00 0.00
Mercury 2.60E‐04 lb/MMscf 0.00 0.00
Nickel 2.10E‐03 lb/MMscf 0.00 0.00
Selenium 2.40E‐05 lb/MMscf 0.00 0.00

0.000 0.00

AP‐42, Table 1.4‐3 (Jul‐1998)

Pollutant Emission Factor Units
Maximum Potential Emissions

Per Unit
Estimation Basis / Emission Factor 

Source

40 CFR 98, Tables C‐1 & C‐2
40 CFR 98, Tables C‐1 & C‐2
40 CFR 98, Tables C‐1 & C‐2

GHG (CO2e)

AP‐42, Table 1.4‐3 (Jul‐1998)

AP‐42, Table 1.4‐3 (Jul‐1998)

AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)

AP‐42, Table 1.4‐4 (Jul‐1998)

AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)

AP‐42, Table 1.4‐4 (Jul‐1998)
AP‐42, Table 1.4‐4 (Jul‐1998)

AP‐42, Table 1.4‐4 (Jul‐1998)

Total HAP

AP‐42, Table 1.4‐4 (Jul‐1998)
AP‐42, Table 1.4‐4 (Jul‐1998)
AP‐42, Table 1.4‐2 (Jul‐1998)
AP‐42, Table 1.4‐4 (Jul‐1998)
AP‐42, Table 1.4‐4 (Jul‐1998)
AP‐42, Table 1.4‐4 (Jul‐1998)



Company Name: Mountain Valley Pipeline, LLC 
Facility Name: Harris Compressor Station
Project Description: Operational Emissions

TABLE 5. WB Interconnect Line Heater (off station)

Fuel Gas Heater Information:

Source ID:
Projected Startup Date:
Number of Units:

Fuel Gas Heater Information:

Fuel Type:
Higher Heating Value (HHV) (Btu/scf):
Heat Input (MMBtu/hr)
Potential Fuel Consumption (MMBtu/yr):
Max. Fuel Consumption (MMscf/hr):
Max. Fuel Consumption (MMscf/yr):
Max. Annual Hours of Operation (hr/yr):

Fuel Gas Heater Information:

lbs/hr tpy

NOX 100 lb/MMScf 0.83 3.64
VOC 5.5 lb/MMScf 0.05 0.20
CO 84 lb/MMScf 0.70 3.06
SOX 0.6 lb/MMScf 0.00 0.02
PM10 7.6 lb/MMScf 0.06 0.28
PM2.5 7.6 lb/MMScf 0.06 0.28
Formaldehyde (HCHO) 0.08 lb/MMScf 0.00 0.00
GHG (CO2e) 1,054 4,617
Other (Total HAP) 0.02 0.07

Notes:
1.  PM10 and PM2.5 are total values (filterable + condensable).
2. GHG (CO2e) is carbon dioxide equivalent, which is the summation of CO2 (GWP = 1) + CH4 (GWP = 25) + N2O (GWP = 298).
3. Total HAP is the summation of all hazardous air pollutants for which there is a published emission factor for this source type.

S015

8,760

Upon Approval
1

Natural Gas
1,083
9.00

78,840
0.0083
72.8

AP‐42, Table 1.4‐2 (Jul‐1998)

Pollutant Emission Factor Units
Maximum Potential Emissions

Per Unit
Estimation Basis / Emission Factor 

Source

AP‐42, Table 1.4‐1 (Jul‐1998)
AP‐42, Table 1.4‐2 (Jul‐1998)
AP‐42, Table 1.4‐1 (Jul‐1998)
AP‐42, Table 1.4‐2 (Jul‐1998)

AP‐42, Table 1.4‐2 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)

See Table Below 40 CFR 98, Tables C‐1 & C‐2
See Table Below AP‐42, Tables 1.4‐3 & 1.4‐4 (Jul‐1998)



Company Name: Mountain Valley Pipeline, LLC 
Facility Name: Harris Compressor Station
Project Description: Operational Emissions

TABLE 5. WB Interconnect Line Heater (off station)

Greenhouse Gas (GHG) & Hazardous Air Pollutant (HAP) Emissions Calculations:

lbs/hr tpy

GHGs:
CO2 53.06 kg/MMBtu 1052.98 4,612
CH4 0.001 kg/MMBtu 0.02 0.09
N2O 0.0001 kg/MMBtu 0.00 0.01

1,054 4,617

Organic HAPs:
2‐Methylnaphthalene 2.40E‐05 lb/MMscf 0.00 0.00
3‐Methylchloranthrene 1.80E‐06 lb/MMscf 0.00 0.00
7,12‐Dimethylbenz(a)anthracene 1.60E‐05 lb/MMscf 0.00 0.00
Acenapthene 1.80E‐06 lb/MMscf 0.00 0.00
Acenapthylene 1.80E‐06 lb/MMscf 0.00 0.00
Anthracene 2.40E‐06 lb/MMscf 0.00 0.00
Benz(a)anthracene 1.80E‐06 lb/MMscf 0.00 0.00
Benzene 2.10E‐03 lb/MMscf 0.00 0.00
Benzo(a)pyrene 1.20E‐06 lb/MMscf 0.00 0.00
Benzo(b)fluoranthene 1.80E‐06 lb/MMscf 0.00 0.00
Benzo(g,h,i)perylene 1.20E‐06 lb/MMscf 0.00 0.00
Benzo(k)fluoranthene 1.80E‐06 lb/MMscf 0.00 0.00
Chrysene 1.80E‐06 lb/MMscf 0.00 0.00
Dibenzo(a,h)anthracene 1.20E‐06 lb/MMscf 0.00 0.00
Dichlorobenzene 1.20E‐03 lb/MMscf 0.00 0.00
Fluoranthene 3.00E‐06 lb/MMscf 0.00 0.00
Fluorene 2.80E‐06 lb/MMscf 0.00 0.00
n‐Hexane 1.80E+00 lb/MMscf 0.01 0.07
Indeno(1,2,3‐c,d)pyrene 1.80E‐06 lb/MMscf 0.00 0.00
Naphthalene 6.10E‐04 lb/MMscf 0.00 0.00
Phenanthrene 1.70E‐05 lb/MMscf 0.00 0.00
Pyrene 5.00E‐06 lb/MMscf 0.00 0.00
Toluene 3.40E‐03 lb/MMscf 0.00 0.00

Metal HAPs:
Arsenic 2.00E‐04 lb/MMscf 0.00 0.00
Beryllium 4.40E‐03 lb/MMscf 0.00 0.00
Cadmium 1.10E‐03 lb/MMscf 0.00 0.00
Chromium 1.40E‐03 lb/MMscf 0.00 0.00
Cobalt 8.40E‐05 lb/MMscf 0.00 0.00
Lead 5.00E‐04 lb/MMscf 0.00 0.00
Manganese 3.80E‐04 lb/MMscf 0.00 0.00
Mercury 2.60E‐04 lb/MMscf 0.00 0.00
Nickel 2.10E‐03 lb/MMscf 0.00 0.00
Selenium 2.40E‐05 lb/MMscf 0.00 0.00

0.015 0.07

AP‐42, Table 1.4‐3 (Jul‐1998)

Pollutant Emission Factor Units
Maximum Potential Emissions

Per Unit
Estimation Basis / Emission Factor 

Source

40 CFR 98, Tables C‐1 & C‐2
40 CFR 98, Tables C‐1 & C‐2
40 CFR 98, Tables C‐1 & C‐2

GHG (CO2e)

AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)

AP‐42, Table 1.4‐3 (Jul‐1998)

AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)

AP‐42, Table 1.4‐4 (Jul‐1998)

AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)

AP‐42, Table 1.4‐4 (Jul‐1998)
AP‐42, Table 1.4‐4 (Jul‐1998)
AP‐42, Table 1.4‐4 (Jul‐1998)

Total HAP

AP‐42, Table 1.4‐4 (Jul‐1998)
AP‐42, Table 1.4‐2 (Jul‐1998)
AP‐42, Table 1.4‐4 (Jul‐1998)
AP‐42, Table 1.4‐4 (Jul‐1998)
AP‐42, Table 1.4‐4 (Jul‐1998)
AP‐42, Table 1.4‐4 (Jul‐1998)



Company Name: Mountain Valley Pipeline, LLC 
Facility Name: Harris Compressor Station
Project Description: Operational Emissions

TABLE 6. Storage Tank Emissions Calculations ‐ Produced Fluids Tank

Storage Tank Information:

Source ID:
Tank Capacity (gallons):
Tank Contents:
Annual Throughput (gallons/year):
Daily Throughput (bbl/day)
Percent Condensate
Condensate Throughput (bbl/day)
Control Type:
Control Efficiency:
Max. Annual Hours of Operation (hr/yr):

Tank Emissions Data:

lbs/hr tpy lbs/hr tpy

VOC 0.05 0.21 0.05 0.21
HAPs 0.00 0.00 0.00 0.00
GHG (CO2e)  0.48 2.10 0.48 2.10

E & P Tanks Emissions Data:

lbs/hr lbs/yr tpy lbs/hr lbs/yr tpy

VOC 0.05 429.24 0.21 0.05 429.24 0.21
HAPs 0.00 0.00 0.00 0.00 0.00 0.00
GHG (CO2e)  0.48 4,161.00 2.10 0.48 4,161.00 2.10

Notes:

2. This tank does contain hydrocarbons that could be flashed off at tank operating conditions

E&P TANK 2.0
E&P TANK 2.0
E&P TANK 2.0

Pollutant
Total Emissions (Working + Breathing + Flashing) Total Emissions

Pollutant
Uncontrolled Emissions Controlled Emissions

Emissions Estimation Method

1. E & P TANKS software estimates working, breathing, and flashing losses and reports as one total. Emissions are based on a conservative estimate of 99 
% water and 1% condensate

8,760

126,000

S016
10,080

Produced Water

8
1%
0.1
None
N/A



Company Name: Mountain Valley Pipeline, LLC 

Facility Name: Harris Compressor Station

Project Description: Operational Emissions

TABLE 7. Storage Tank Emissions Calculations ‐ Used Oil Tank

Storage Tank Information:

Source ID:

Tank Capacity (gallons):

Tank Contents:

Annual Throughput (gallons/year):

Control Type:

Control Efficiency:

Max. Annual Hours of Operation (hr/yr):

Tank Emissions Data:

lbs/hr tpy lbs/hr tpy

VOC 0.00 0.00 0.00 0.00
HAPs 0.00 0.00 0.00 0.00
GHG (CO2e) N/A N/A N/A N/A

Notes:

1. GHG (CO2e) is carbon dioxide equivalent, which is the summation of CO2 (GWP = 1) + CH4 (GWP = 25) + N2O (GWP = 298).

EPA TANKS Emissions Data ‐ Glycol Tank:

Working Losses Breathing Losses Flashing Losses

lbs/yr lbs/yr lbs/yr lbs/hr lbs/yr tpy

VOC 0.05 0.08 N/A 0.00 0.13 0.00
HAPs 0.05 0.08 N/A 0.00 0.13 0.00

Notes:

1. Working and breathing losses estimated using EPA TANKS 4.0.9d software based on Distillate fuel oil No. 2.
2. This tank does not contain hydrocarbons that would be expected to be flashed off at tank operating conditions.

Pollutant
Total Emissions

Controlled Emissions
Emissions Estimation Method

EPA TANKS 4.0.9d
EPA TANKS 4.0.9d

N/A

None
N/A
8,760

Pollutant
Uncontrolled Emissions

3,150

S017
4,200

Used Oil 



Company Name: Mountain Valley Pipeline, LLC 
Facility Name: Harris Compressor Station
Project Description: Operational Emissions

TABLE 8. Fugitive Emissions Calculations

Fugitive Component Information:

Average Gas 

Leak Rate

Max Gas 

Leak Rate

Potential VOC 

Emissions

Potential HAP 

Emissions

(lb/hr/component) Factor Source (lb/hr) (tpy) (tpy) (tpy)
Connectors 355 0.0004 EPA Protocol, Table 2‐4  0.16 0.75 0.02 0.00
Flanges 220 0.001 EPA Protocol, Table 2‐4  0.19 0.91 0.03 0.00

Open‐Ended Lines 20 0.004 EPA Protocol, Table 2‐4  0.09 0.42 0.01 0.00
Pump Seals 0 0.005 EPA Protocol, Table 2‐4  0.00 0.00 0.00 0.00

Valves 210 0.010 EPA Protocol, Table 2‐4  2.08 10.04 0.30 0.02
Other 0 0.019 EPA Protocol, Table 2‐4  0.00 0.00 0.00 0.00

2.52 12.13 0.37 0.03

Notes:

Dry Seal Emissions

Number of Compressors
Number of seals 

Per Compressor

Leak Rate 

(scf/hr/seal)

Total Volume NG 

Emitted (scf/yr)

Potential VOC 

Emissions 

(tpy)

Potential HAP 

Emissions 

(tpy)

Potential CO2 

Emissions 

(tpy)

Potential CH4 

Emissions 

(tpy)

Potential CO2e 

Emissions 

(tpy)

2 2  6 210,240  0.16 0.01 0.03 11.02 275.60
0.16  0.01  0.03  11.02  275.60 

1.  Leak rate and seal information from EPA Natural Gas Star Program (http://www.epa.gov/gasstar/documents/ll_wetseals.pdf)
2.  Emission calculations for VOC are calculated assuming a desnity of natural gas of 0.05 lb/ft3 @ STP (www.engineeringtoolbox.com)
Sample calculation: Volume vented (scf/yr) x density of natural gas (lb/scf) x wt % VOC / 2000 lb/ton

Sample calculation: Volume vented (scf/yr) x density of GHG (kg/scf) x mol % VOC x 2.2 lb/kg / 2000 lb/ton
3.  GHG emissions calculated in accordance with EquationsW‐35 and W‐36 in Subpart W of 40 CFR 98.

1. "Other" equipment types include compressor seals, relief valves, diaphragms, drains, meters, etc.

Component Type
Estimated 

Component Count

Gas Leak 

Emission Factor

Total

2. The component count is a preliminary estimate based on the proposed design of the station.
3. Conservatively assumed that maximum leak rate is 10% greater than measured average leak rate for the purposes of establishing PTE.
4.  VOC and HAP emissions are based on fractions of these pollutants in the site‐specific gas analysis.

Total



Company Name: Mountain Valley Pipeline, LLC 
Facility Name: Harris Compressor Station
Project Description: Operational Emissions

TABLE 8. Fugitive Emissions Calculations

VOC and HAP Vented Blowdown Emissions

Blowdown Emissions Sources

Vented Gas Volume 

Per Blowdown 

Event (scf)

Number of 

Blowdown Events 

per year

Total Volume NG 

Emitted 

(scf/yr)

Potential VOC 

Emissions 

(tpy)

Potential HAP 

Emissions 

(tpy)

Station ESD Vent 1,400,000  1 1,400,000  1.06 0.08
Compressors 320,000  8 2,560,000  1.94 0.14

3.00  0.22 

GHG Vented Blowdown Emissions

Blowdown Emissions Sources

Vented Gas Volume 

Per Blowdown 

Event (scf)

Number of 

Blowdown Events 

per year

Total Volume NG 

Emitted 

(scf/yr)

Potential CH4 

Emissions
1 

(tpy)

Potential CO2 

Emissions
1 

(tpy)

Potential CO2e 

Emissions

(tpy)

Station ESD Vent 1,400,000  1 1,400,000  26.79 0.21 670
Compressors 320,000  8 2,560,000  48.99 0.39 1225

75.8  0.60 1895

GHG Fugitive Emissions from Component Leaks:

CH4 Emissions CO2 Emissions CO2e Emissions

(scf/hr/component) Factor Source (tpy) (tpy) (tpy)
Connectors 355 0.003 40 CFR 98, Table W‐1A 0.18 0.001 4.46
Flanges 220 0.003 40 CFR 98, Table W‐1A 0.11 0.001 2.77

Open‐Ended Lines 20 0.061 40 CFR 98, Table W‐1A 0.20 0.002 5.11
Pump Seals 0 13.3 40 CFR 98, Table W‐1A 0.00 0.000 0.00

Valves 210 0.03 40 CFR 98, Table W‐1A 0.95 0.008 23.77
Other 0 0.04 40 CFR 98, Table W‐1A 0.00 0.000 0.00

1.44 0.01 36.12

Notes:

4. GHG (CO2e) is carbon dioxide equivalent, which is the summation of CO2 (GWP = 1) + CH4 (GWP = 25) + N2O (GWP = 298).

Fugitive Component Emissions Data:

lbs/hr tpy

VOC 0.80 3.52
HAPs 0.06 0.26
GHG (CO2e) 504 2,207

Total

1.  The component count is a preliminary estimate based on the proposed design of the station.
2.  CH4 and CO2 emissions are based on fractions of these pollutants in the site‐specific gas analysis.
3.  Emissions are calculated in accordance with Equations W‐32a, W‐35  and W‐36 in Subpart W of 40 CFR 98.

40 CFR 98, Table W‐1A and Site‐Specific Gas Analysis
EPA Protocol, Table 2‐4 and Site‐Specific Gas Analysis
EPA Protocol, Table 2‐4 & Site‐Specific Gas Analysis

Component Type
Estimated 

Component Count
GHG Emission Factor

1.  Calculated in accordance with Equations W‐35 and W‐36 in Subpart W of 40 CFR 98.

Total

Total

Emissions Estimation MethodPollutant
Atmospheric Emissions



Company Name: Mountain Valley Pipeline, LLC 
Facility Name: Harris Compressor Station
Project Description: Operational Emissions

TABLE 9. Liquid Loading Emissions Calculations

Liquid Loading Information:

S 1.45
Collection Efficiency 0.0%
Control Efficiency 0%

P 0.21
M 114.23
T 516.4

Liquids Hauling 0.8 126,000 0.01 0.05

Notes:

1.  Uncontrolled Loading Losses: LL (lb/10
3 gal) = 12.46 (SPM)/T 

2.  Produced fluids throughput.

(lb/hr)

VOC Emissions 

Parameter DescriptionValue

(gal)

Maximum Throughput2

(lb/103 gal)1

Loading Losses

saturation factor for splash loading (AP‐42 Table 5.2‐1)

true vapor pressure of liquid loaded (psia) ‐ assume octane

Description

temperature of liquids loaded (deg R) ‐ TANKS Data
molecular weight of vapors (lb/lb‐mol) ‐ assume octane

(tpy)



Company Name: Mountain Valley Pipeline, LLC 
Facility Name: Harris Compressor Station
Project Description: Operational Emissions

TABLE 10. Haul Road Emission Calculations

Unpaved Road Information:

Unpaved Roads: E (lb/VMT) = k(s/12)a(W/3)b)*[(365‐p)/365]
PM PM10 PM2.5

k Factor (lb/VMT) 4.9 1.5 0.15 AP‐42 Table 13.2.2‐2 (Final, 11/06)
Silt content, s 4.8 % AP‐42 Table 13.2.2‐1 (11/06), for Sand and Gravel Processing

Number of Rain Days, p 150 AP‐42 Figure 13.2.1‐2
a  0.7 0.9 0.9 AP‐42 Table 13.2.2‐2 (Final, 11/06)
b 0.45 0.45 0.45 AP‐42 Table 13.2.2‐2 (Final, 11/06)

Weight of 

Empty Truck

Weight of 

Truck w/ Max 

Load

Mean Vehicle 

Weight

Length of 

Unpaved 

Road 

Traveled Trips Mileage Control Emissions (tpy)
Description (tons) (tons) (tons) (mile/trip) Per Year Per Year (%) PM PM10 PM 2.5

Service Truck 4 4 4 0.25 365 91 0 0.08 0.02 0.00
Liquids Hauling ‐ Vendor Fluid 12 20 16 0.25 2 1 0 0.00 0.00 0.00
Liquids Hauling ‐ Produced Fluid 20 32 26 0.25 32 8 0 0.02 0.00 0.00
Employee Vehicles 2 2 2 0.25 365 91 0 0.06 0.01 0.00

Total Potential Emissions 0.15 0.04 0.00



Company Name: Mountain Valley Pipeline, LLC 
Facility Name: Harris Compressor Station
Project Description: Operational Emissions

TABLE 11. Potential Atmospheric Emissions from Each Source at the Facility

Turbine 1 (S001) 1.03 4.56 8.90 39.01 9.03 41.86 2.32 10.17 2.32 10.17 0.53 2.30 0.45 1.95 0.49 2.17 18,363 80,555
Turbine 2 (S002) 1.03 4.56 8.90 39.01 9.03 41.86 2.32 10.17 2.32 10.17 0.53 2.30 0.45 1.95 0.49 2.17 18,363 80,555

Microturbine 1 (S003) 0.02 0.09 0.08 0.35 0.22 0.96 0.02 0.07 0.02 0.07 0.01 0.03 0.00 0.01 0.00 0.01 266 1,166
Microturbine 2 (S004) 0.02 0.09 0.08 0.35 0.22 0.96 0.02 0.07 0.02 0.07 0.01 0.03 0.00 0.01 0.00 0.01 266 1,166
Microturbine 3 (S005) 0.02 0.09 0.08 0.35 0.22 0.96 0.02 0.07 0.02 0.07 0.01 0.03 0.00 0.01 0.00 0.01 266 1,166
Microturbine 4 (S006) 0.02 0.09 0.08 0.35 0.22 0.96 0.02 0.07 0.02 0.07 0.01 0.03 0.00 0.01 0.00 0.01 266 1,166
Microturbine 5 (S007) 0.02 0.09 0.08 0.35 0.22 0.96 0.02 0.07 0.02 0.07 0.01 0.03 0.00 0.01 0.00 0.01 266 1,166
Microturbine 6 (S008) 0.02 0.09 0.08 0.35 0.22 0.96 0.02 0.07 0.02 0.07 0.01 0.03 0.00 0.01 0.00 0.01 266 1,166
Microturbine 7 (S009) 0.02 0.09 0.08 0.35 0.22 0.96 0.02 0.07 0.02 0.07 0.01 0.03 0.00 0.01 0.00 0.01 266 1,166
Microturbine 8 (S010) 0.02 0.09 0.08 0.35 0.22 0.96 0.02 0.07 0.02 0.07 0.01 0.03 0.00 0.01 0.00 0.01 266 1,166
Microturbine 9 (S011) 0.02 0.09 0.08 0.35 0.22 0.96 0.02 0.07 0.02 0.07 0.01 0.03 0.00 0.01 0.00 0.01 266 1,166
Fuel Gas Heater (S012) 0.01 0.05 0.21 0.93 0.18 0.78 0.02 0.07 0.02 0.07 0.00 0.01 0.00 0.00 0.00 0.02 270 1,184
Fuel Gas Heater (S013) 0.01 0.05 0.21 0.93 0.18 0.78 0.02 0.07 0.02 0.07 0.00 0.01 0.00 0.00 0.00 0.02 270 1,184

Office Building Heater (S014) 0.00 0.00 0.01 0.05 0.01 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 14 62
WB Pipeline Heater (S015) 0.05 0.20 0.83 3.64 0.70 3.06 0.06 0.28 0.06 0.28 0.00 0.02 0.00 0.00 0.02 0.07 1,054 4,617
Produced Fluids Tank (S016) 0.05 0.21 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 0.00 0.00 0 2

Used Oil Tank (S017) 0.00 0.00 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 0.00 0.00 ‐‐ ‐‐
Fugitive Leaks (S018) 0.80 3.52 ‐‐ ‐‐ ‐‐ ‐‐ 0.01 0.04 0.00 0.00 ‐‐ ‐‐ ‐‐ ‐‐ 0.06 0.26 504 2,207
Liquid Loading (S019) 0.01 0.05 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

Notes:
1. PM10 and PM2.5 emissions are filterable + condensable.
2. VOC emissions for the engines are conservatively estimated as: VOC=NMNEHC+HCHO (Formaldehyde)
3. Fugitive emissions include haul road emissions.

(lb/hr)

Source

(tpy)(lb/hr)(tpy)(lb/hr)(tpy)

Pollutants

HCHO

(lb/hr)(tpy) (lb/hr)(tpy)(lb/hr) (tpy)(lb/hr) (tpy)(lb/hr)(tpy)(lb/hr)(tpy)

Total HAPsCONOXVOC GHG (CO2e)SOXPM2.5PM10



Company Name: Mountain Valley Pipeline, LLC 
Facility Name: Harris Compressor Station
Project Description: Operational Emissions

TABLE 11. Total Potential Emissions from All Sources at the Facility

VOC
NOX
CO
SOX

PM10

PM2.5
Formaldehyde (HCHO)

Total HAPs
GHG (CO2e)

Notes:
1. PM10 and PM2.5 emissions are filterable + condensable.

4.88 21.36

41,235 180,861

0.91 3.97
1.09 4.79

1.13 4.95
4.88 21.39

19.79 86.73
21.11 97.06

3.18 13.99

Estimated Site‐Wide Emissions

Pollutants
lb/hr tpy



Company Name: Mountain Valley Pipeline, LLC 
Facility Name: Harris Compressor Station
Project Description: Operational Emissions

TABLE 12. Site‐Specific Gas Analysis

Sample Location: Multiple Locations
HHV (Btu/scf): 1,083

Constituent
Natural Gas Stream Speciation

(Vol. %)

Natural Gas Stream Speciation

(Wt. %)
N2 0.4949 0.788
METHANE 90.4241 82.411
CO2 0.2608 0.652
ETHANE 7.6812 13.124
PROPANE 0.6778 1.698
I‐BUTANE 0.0754 0.249
N‐BUTANE 0.1355 0.447
I‐PENTANE 0.054 0.223
N‐PENTANE 0.045 0.186
I‐H EXAN ES 0.000 0.000
N‐HEXANE 0.045 0.222
BENZENE 0.000 0.000
CYCLOHEXANE 0.000 0.000
HEPTANES 0.000 0.000
TOLUENE 0.000 0.000
2,2,4 Trimethylpentane 0.000 0.000
N‐OCTANE 0.000 0.000
*E‐BENZENE 0.000 0.000
*m,o,&p‐XYLENE 0.000 0.000
I‐NONANES 0.000 0.000
N‐NONANE 0.000 0.000
I‐DECANES 0.000 0.000
N‐DECANE 0.000 0.000
I‐UNDECANES + 0.000 0.000
Totals 99.895 100
*Gas Analysis showed no detectable compounds above hexane +, conservatively assumed all hexane + was n‐he

TOC (Total) 99.14 98.56
VOC (Total) 1.03 3.03
HAP (Total) 0.05 0.22



Company Name: Mountain Valley Pipeline, LLC
Facility Name: Stallworth Compressor Station
Project Description: Operational Emissions

TABLE 1. Internal Combustion Turbine Emissions Calculations

Turbine Information:

Source ID: S001‐S002
Manufacturer: Solar
Model No.: Titan 130
Year Installed: TBD
Fuel Used: Natural Gas
Fuel Heating Value (Btu/scf): 979
Rated Horsepower (bhp at site conditions): 19483
Maximum Fuel Consumption at 100% Load (scf/hr): 144613
Heat Input (MMBtu/hr) 141.62
Control Device: None
Stack Designation: TBD

Operational Details:

Potential Annual Hours of Operation (hr/yr): 8,760
Potential Fuel Consumption (MMscf/yr): 1,266.81
Potential Startup/Shutdown Events (per year): 12

Manufacturer Specific Pollutant Emission Factors:

NOX 8.490 lb/hr Manufacturer
CO 8.610 lb/hr Manufacturer
SO2 3.54E‐03 lb/MMBtu Manufacturer
PM10 0.016 lb/MMBtu Manufacturer, PIL 171
PM2.5 0.016 lb/MMBtu Manufacturer, PIL 171
VOC 0.986 lb/hr 20% of UHC per Manufacturer
Formaldehyde 0.003 lb/MMBtu Manufacturer, PIL 168
CO2 122.82 lb/MMBtu 40 CFR 98, Subpart C, Table C‐1
CH4 3.944 lb/hr 80% of UHC per Manufacturer
N2O 2.3E‐04 lb/MMBtu 40 CFR 98, Subpart C, Table C‐2

Pollutant Emission Rates:

Pollutant (lb/hr)1 (tpy)2

NOX 8.49 37.21
CO 8.61 40.02
SO2 0.50 2.20
PM10 2.21 9.69
PM2.5 2.21 9.69
VOC 0.99 4.35
Formaldehyde 0.42 1.86
CO2 17,393 76,197
CH4 3.94 21.72
N2O 0.03 0.14
GHG (CO2e) 17502 76782

*Annual emissions shown above include startup/shutdown events.

Emission Factor SourcePollutant Emission Factors Units

*Emission factors from AP‐42 and Subpart C are based on HHV.  To calculate a LHV emission factor, emissions are multiplied by (HHV/LHV).  For AP‐42 
HHV is 1020 Btu/scf, for Subpart C HHV is 1028 Btu/scf.  PM and HCHO emission factors are provided in HHV in the specifications and were converted to 
LHV using a HHV value of 1020 Btu/scf.

Potential Emissions



Company Name: Mountain Valley Pipeline, LLC
Facility Name: Stallworth Compressor Station
Project Description: Operational Emissions

TABLE 1. Internal Combustion Turbine Emissions Calculations

Hazardous Air Pollutant (HAP) Emission Rates:

Emission Factor 

Pollutant (lb/MMBtu)3 (lb/hr)1 (tpy)2,4

HAPs:

Acetaldehyde 4.17E‐05 5.90E‐03 2.58E‐02
Acrolein 6.67E‐06 9.44E‐04 4.13E‐03
Benzene 1.25E‐05 1.77E‐03 7.75E‐03
1,3‐Butadiene 4.48E‐07 6.34E‐05 2.78E‐04
Propylene Oxide 2.90E‐05 4.11E‐03 1.80E‐02
Ethylbenzene 3.33E‐05 4.72E‐03 2.07E‐02
Toluene 1.35E‐04 1.92E‐02 8.40E‐02
Xylene 6.67E‐05 9.44E‐03 4.13E‐02

Polycyclic Organic Matter:

Naphthalene 1.35E‐06 1.92E‐04 8.40E‐04
PAH 2.29E‐06 3.25E‐04 1.42E‐03

Total HAP (Including HCHO) 0.47 2.06

2. Emission Rate (tpy) = Emission Rate (lb/hr) × Hours of Operation (hr/yr) / 2000 (tons/lb) + SU/SD emissions, as applicable

Startup/Shutdown Combustion Emission Factors:

Pollutant
Startup Emissions1 

(lbs/event)

Shutdown Emissions1 

(lbs/event)
Emission Factor Source

NOX 1.9 2.4 Manufacturer
CO 176.9 207.6 Manufacturer
VOC 2.0 2.38 20% of UHC per Manufacturer
CO2 1161 1272 Manufacturer

1. Each startup and shutdown event is estimated to last approximately 10 minutes, per manufacturer.

Natural Gas Purged During Startup 4500 scfm
Duration of Normal Purge 4.0 min
Total Gas Purged (Per Startup) 18000 scf
VOC Purged (Per Startup) 27 lbs/startup
CO2 Purged (Per Startup) 6 lbs/startup
CH4 Purged (Per Startup) 742 lbs/startup

Density of natural gas: 0.05 lb/ft3 @ STP (www.engineeringtoolbox.com)

Pneumatic Start Venting Emissions

Potential Emissions

1. Emission Rate (lb/hr) = Rated Capacity (MMBtu/hr) × Emission Factor (lb/MMBtu)

3. Emission factors from AP‐42 Section 3.1, Table 3.1‐3 "Emission Factors for HAPs from Natural Gas Fired Stationary Gas Turbines", April 2000.  Factors 
are based on HHV.  Therefore, they were converted to LHV by multiplying by (HHV/LHV).
4. Emission calculations are based on maximum operating  load of 100% load, ambient temperature 0oF and site elevation. The turbine ratings can vary 
with ambient conditions. Each Turbine is ISO rated at 20,500 HP 



Company Name: Mountain Valley Pipeline, LLC
Facility Name: Stallworth Compressor Station
Project Description: Operational Emissions

TABLE 2.  Microturbine Emissions Calculations

Microturbine Unit Information:

Engine ID:
Manufacturer:
Model No.:
Projected Startup Date:
Number of Units:

Microturbine Fuel Information:

Fuel Type:
Rated Electrical Power Output (kW):
Rated Electrical Power Output (MW):
Rated Horsepower (bhp):
Heat Input (MMBtu/hr)
Potential Fuel Consumption (MMBtu/yr)
Max. Annual Hours of Operation (hr/yr):

Microturbine Emissions Data:

lbs/hr tpy lbs/hr tpy

NOX 0.40 lb/MWhe 0.08 0.35 0.80 3.50
VOC 0.10 lb/MWhe 0.02 0.09 0.20 0.88
CO 1.10 lb/MWhe 0.22 0.96 2.20 9.64
SOX 0.0034 lb/MMBtu 0.01 0.03 0.08 0.34
PM10 0.0066 lb/MMBtu 0.02 0.07 0.15 0.66
PM2.5 0.0066 lb/MMBtu 0.02 0.07 0.15 0.66
GHG (CO2e) 266 1,166 2,663 11,663
Other (Total HAP) 0.00 0.01 0.02 0.10

Notes:
1.  PM10 and PM2.5 are total values (filterable + condensable).
2. GHG (CO2e) is carbon dioxide equivalent, which is the summation of CO2 (GWP = 1) + CH4 (GWP = 25) + N2O (GWP = 298).
3. Total HAP is the summation of all hazardous air pollutants for which there is a published emission factor for this engine type, including HCHO.

Greenhouse Gas (GHG) & Hazardous Air Pollutant (HAP) Emissions Calculations:

lbs/hr tpy lbs/hr tpy

GHGs:
CO2 1330 lb/MWhe 266 1,165 2,660 11,651
CH4 0.001 kg/MMBtu 0.01 0.02 0.05 0.22
N2O 0.0001 kg/MMBtu 0.00 0.00 0.01 0.02

266 1,166 2,663 11,663

HAPs:
1,3‐Butadiene 4.3E‐07 lb/MMBtu 0.00 0.00 0.00 0.00
Acetaldehyde 4.0E‐05 lb/MMBtu 0.00 0.00 0.00 0.00
Acrolein 6.4E‐06 lb/MMBtu 0.00 0.00 0.00 0.00
Benzene 1.2E‐05 lb/MMBtu 0.00 0.00 0.00 0.00
Ethylbenzene 3.2E‐05 lb/MMBtu 0.00 0.00 0.00 0.00
Formaldehyde 7.1E‐04 lb/MMBtu 0.00 0.01 0.02 0.07
Naphthalene 1.3E‐06 lb/MMBtu 0.00 0.00 0.00 0.00
PAH 2.2E‐06 lb/MMBtu 0.00 0.00 0.00 0.00
Propylene oxide 2.9E‐05 lb/MMBtu 0.00 0.00 0.00 0.00
Toluene 1.3E‐04 lb/MMBtu 0.00 0.00 0.00 0.01
Xylene 6.4E‐05 lb/MMBtu 0.00 0.00 0.00 0.01

0.002 0.010 0.023 0.10

2
2,000

AP‐42, Table 3.1‐3 (Apr‐2000)
AP‐42, Table 3.1‐3 (Apr‐2000)

40 CFR 98, Tables C‐1 & C‐2

AP‐42, Table 3.1‐2a (Apr‐2000)
AP‐42, Table 3.1‐2a (Apr‐2000)
AP‐42, Table 3.1‐2a (Apr‐2000)

Maximum Potential 

Emissions

Maximum Potential 

Emissions

2,682

AP‐42, Table 3.1‐3 (Apr‐2000)

Total HAP

Per Unit As Combined

Natural Gas

8,760
199,728
22.8

AP‐42, Table 3.1‐3 (Apr‐2000)
AP‐42, Table 3.1‐3 (Apr‐2000)
AP‐42, Table 3.1‐3 (Apr‐2000)
AP‐42, Table 3.1‐3 (Apr‐2000)
AP‐42, Table 3.1‐3 (Apr‐2000)
AP‐42, Table 3.1‐3 (Apr‐2000)

Manufacturer's Specifications
40 CFR 98, Tables C‐1 & C‐2

GHG (CO2e)

AP‐42, Table 3.1‐3 (Apr‐2000)
AP‐42, Table 3.1‐3 (Apr‐2000)

Pollutant
Emission 

Factor
Units

Maximum Potential 

Emissions Estimation Basis / Emission Factor Source

See Table Below Manufacturer's Specifications / 40 CFR 98, Table C‐2
See Table Below AP‐42, Table 3.1‐3 (Apr‐2000)

Maximum Potential 

Emissions Estimation Basis / Emission Factor Source

Manufacturer's Specifications
Manufacturer's Specifications
Manufacturer's Specifications

Pollutant
Emission 

Factors
Units

Upon Approval
10

Natural Gas
200
0.2

268.2
2.28

19,973
8,760

S003‐S012
Capstone
C200



Company Name: Mountain Valley Pipeline, LLC
Facility Name: Stallworth Compressor Station
Project Description: Operational Emissions

TABLE 3. Fuel Gas Heater Emissions Calculations

Fuel Gas Heater Information:

Source ID:
Projected Startup Date:
Number of Units:

Fuel Gas Heater Information:

Fuel Type:
Higher Heating Value (HHV) (Btu/scf):
Heat Input (MMBtu/hr)
Potential Fuel Consumption (MMBtu/yr):
Max. Fuel Consumption (MMscf/hr):
Max. Fuel Consumption (MMscf/yr):
Max. Annual Hours of Operation (hr/yr):

Fuel Gas Heater Information:

lbs/hr tpy

NOX 100 lb/MMScf 0.21 0.93
VOC 5.5 lb/MMScf 0.01 0.05
CO 84 lb/MMScf 0.18 0.78
SOX 0.6 lb/MMScf 0.00 0.01
PM10 7.6 lb/MMScf 0.02 0.07
PM2.5 7.6 lb/MMScf 0.02 0.07
Formaldehyde (HCHO) 0.08 lb/MMScf 0.00 0.00
GHG (CO2e) 270 1,184
Other (Total HAP) 0.00 0.02

Notes:
1.  PM10 and PM2.5 are total values (filterable + condensable).
2. GHG (CO2e) is carbon dioxide equivalent, which is the summation of CO2 (GWP = 1) + CH4 (GWP = 25) + N2O (GWP = 298).
3. Total HAP is the summation of all hazardous air pollutants for which there is a published emission factor for this source type

S013‐S014
Upon Approval

2

2.31
20,215
0.0021
18.7

Natural Gas
1,083

8,760

AP‐42, Table 1.4‐2 (Jul‐1998)

AP‐42, Table 1.4‐1 (Jul‐1998)
AP‐42, Table 1.4‐2 (Jul‐1998)
AP‐42, Table 1.4‐1 (Jul‐1998)

Pollutant Emission Factor Units
Maximum Potential Emissions

Per Unit
Estimation Basis / Emission Factor 

Source

AP‐42, Table 1.4‐2 (Jul‐1998)
AP‐42, Table 1.4‐2 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)

See Table Below 40 CFR 98, Tables C‐1 & C‐2
See Table Below AP‐42, Tables 1.4‐3 & 1.4‐4 (Jul‐1998)



Company Name: Mountain Valley Pipeline, LLC
Facility Name: Stallworth Compressor Station
Project Description: Operational Emissions

TABLE 3. Fuel Gas Heater Emissions Calculations

Greenhouse Gas (GHG) & Hazardous Air Pollutant (HAP) Emissions Calculations:

lbs/hr tpy

GHGs:
CO2 53.06 kg/MMBtu 269.99 1,183
CH4 0.001 kg/MMBtu 0.01 0.02
N2O 0.0001 kg/MMBtu 0.00 0.00

270 1,184

Organic HAPs:
2‐Methylnaphthalene 2.40E‐05 lb/MMscf 0.00 0.00
3‐Methylchloranthrene 1.80E‐06 lb/MMscf 0.00 0.00
7,12‐Dimethylbenz(a)anthracene 1.60E‐05 lb/MMscf 0.00 0.00
Acenapthene 1.80E‐06 lb/MMscf 0.00 0.00
Acenapthylene 1.80E‐06 lb/MMscf 0.00 0.00
Anthracene 2.40E‐06 lb/MMscf 0.00 0.00
Benz(a)anthracene 1.80E‐06 lb/MMscf 0.00 0.00
Benzene 2.10E‐03 lb/MMscf 0.00 0.00
Benzo(a)pyrene 1.20E‐06 lb/MMscf 0.00 0.00
Benzo(b)fluoranthene 1.80E‐06 lb/MMscf 0.00 0.00
Benzo(g,h,i)perylene 1.20E‐06 lb/MMscf 0.00 0.00
Benzo(k)fluoranthene 1.80E‐06 lb/MMscf 0.00 0.00
Chrysene 1.80E‐06 lb/MMscf 0.00 0.00
Dibenzo(a,h)anthracene 1.20E‐06 lb/MMscf 0.00 0.00
Dichlorobenzene 1.20E‐03 lb/MMscf 0.00 0.00
Fluoranthene 3.00E‐06 lb/MMscf 0.00 0.00
Fluorene 2.80E‐06 lb/MMscf 0.00 0.00
n‐Hexane 1.80E+00 lb/MMscf 0.00 0.02
Indeno(1,2,3‐c,d)pyrene 1.80E‐06 lb/MMscf 0.00 0.00
Naphthalene 6.10E‐04 lb/MMscf 0.00 0.00
Phenanthrene 1.70E‐05 lb/MMscf 0.00 0.00
Pyrene 5.00E‐06 lb/MMscf 0.00 0.00
Toluene 3.40E‐03 lb/MMscf 0.00 0.00

Metal HAPs:
Arsenic 2.00E‐04 lb/MMscf 0.00 0.00
Beryllium 4.40E‐03 lb/MMscf 0.00 0.00
Cadmium 1.10E‐03 lb/MMscf 0.00 0.00
Chromium 1.40E‐03 lb/MMscf 0.00 0.00
Cobalt 8.40E‐05 lb/MMscf 0.00 0.00
Lead 5.00E‐04 lb/MMscf 0.00 0.00
Manganese 3.80E‐04 lb/MMscf 0.00 0.00
Mercury 2.60E‐04 lb/MMscf 0.00 0.00
Nickel 2.10E‐03 lb/MMscf 0.00 0.00
Selenium 2.40E‐05 lb/MMscf 0.00 0.00

0.004 0.02

AP‐42, Table 1.4‐3 (Jul‐1998)

Estimation Basis / Emission Factor 

Source
Pollutant Emission Factor Units

Maximum Potential Emissions

Per Unit

AP‐42, Table 1.4‐3 (Jul‐1998)

40 CFR 98, Tables C‐1 & C‐2
40 CFR 98, Tables C‐1 & C‐2
40 CFR 98, Tables C‐1 & C‐2

GHG (CO2e)

AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)

AP‐42, Table 1.4‐4 (Jul‐1998)

AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)

AP‐42, Table 1.4‐4 (Jul‐1998)

AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)

AP‐42, Table 1.4‐4 (Jul‐1998)
AP‐42, Table 1.4‐4 (Jul‐1998)

Total HAP

AP‐42, Table 1.4‐4 (Jul‐1998)
AP‐42, Table 1.4‐4 (Jul‐1998)
AP‐42, Table 1.4‐4 (Jul‐1998)
AP‐42, Table 1.4‐2 (Jul‐1998)
AP‐42, Table 1.4‐4 (Jul‐1998)
AP‐42, Table 1.4‐4 (Jul‐1998)



Company Name: Mountain Valley Pipeline, LLC
Facility Name: Stallworth Compressor Station
Project Description: Operational Emissions

TABLE 4. Storage Tank Emissions Calculations ‐ Produced Fluids Tank

Storage Tank Information:

Source ID:
Tank Capacity (gallons):
Tank Contents:
Annual Throughput (gallons/year):
Daily Throughput (bbl/day)
Percent Condensate
Condensate Throughput (bbl/day)
Control Type:
Control Efficiency:
Max. Annual Hours of Operation (hr/yr):

Tank Emissions Data:

lbs/hr tpy lbs/hr tpy

VOC 0.05 0.21 0.05 0.21
HAPs 0.00 0.00 0.00 0.00
GHG (CO2e)  0.48 2.10 0.48 2.10

E & P Tanks Emissions Data:

lbs/hr lbs/yr tpy lbs/hr lbs/yr tpy

VOC 0.05 429.24 0.21 0.05 429.24 0.21
HAPs 0.00 0.00 0.00 0.00 0.00 0.00
GHG (CO2e)  0.48 4,161.00 2.10 0.48 4,161.00 2.10

Notes:

2. This tank does contain hydrocarbons that could be flashed off at tank operating conditions

E&P TANK 2.0
E&P TANK 2.0
E&P TANK 2.0

Pollutant
Total Emissions (Working + Breathing + Flashing) Total Emissions

Pollutant
Uncontrolled Emissions Controlled Emissions

Emissions Estimation Method

1. E & P TANKS software estimates working, breathing, and flashing losses and reports as one total. Emissions are based on a conservative estimate of 99
% water and 1% condensate

8,760

126,000

S015
10,080

Produced Water

8
1%
0.1
None
N/A



Company Name: Mountain Valley Pipeline, LLC

Facility Name: Stallworth Compressor Station

Project Description: Operational Emissions

TABLE 5. Storage Tank Emissions Calculations ‐ Used Oil Tank

Storage Tank Information:

Source ID:

Tank Capacity (gallons):

Tank Contents:

Annual Throughput (gallons/year):

Control Type:

Control Efficiency:

Max. Annual Hours of Operation (hr/yr):

Tank Emissions Data:

lbs/hr tpy lbs/hr tpy

VOC 0.00 0.00 0.00 0.00
HAPs 0.00 0.00 0.00 0.00
GHG (CO2e) N/A N/A N/A N/A

Notes:
1. GHG (CO2e) is carbon dioxide equivalent, which is the summation of CO2 (GWP = 1) + CH4 (GWP = 25) + N2O (GWP = 298).

EPA TANKS Emissions Data ‐ Glycol Tank:

Working Losses Breathing Losses Flashing Losses

lbs/yr lbs/yr lbs/yr lbs/hr lbs/yr tpy

VOC 0.06 1.28 N/A 0.00 1.34 0.00
HAPs 0.06 1.28 N/A 0.00 1.34 0.00

Notes:

1. Working and breathing losses estimated using EPA TANKS 4.0.9d software based on Distillate fuel oil No. 2.
2. This tank does not contain hydrocarbons that would be expected to be flashed off at tank operating conditions.

Pollutant
Total Emissions

Controlled Emissions
Emissions Estimation Method

EPA TANKS 4.0.9d
EPA TANKS 4.0.9d

N/A

None
N/A
8,760

Pollutant
Uncontrolled Emissions

3,150

S016
4,200

Used Oil



Company Name: Mountain Valley Pipeline, LLC
Facility Name: Stallworth Compressor Station
Project Description: Operational Emissions

TABLE 6. Office Building Heater Emissions Calculations

Fuel Gas Heater Information:

Source ID:
Projected Startup Date:
Number of Units:

Fuel Gas Heater Information:

Fuel Type:
Higher Heating Value (HHV) (Btu/scf):
Heat Input (MMBtu/hr)
Potential Fuel Consumption (MMBtu/yr):
Max. Fuel Consumption (MMscf/hr):
Max. Fuel Consumption (MMscf/yr):
Max. Annual Hours of Operation (hr/yr):

Fuel Gas Heater Information:

lbs/hr tpy

NOX 100 lb/MMScf 0.01 0.05
VOC 5.5 lb/MMScf 0.00 0.00
CO 84 lb/MMScf 0.01 0.04
SOX 0.6 lb/MMScf 0.00 0.00
PM10 7.6 lb/MMScf 0.00 0.00
PM2.5 7.6 lb/MMScf 0.00 0.00
Formaldehyde (HCHO) 0.08 lb/MMScf 0.00 0.00
GHG (CO2e) 14 62
Other (Total HAP) 0.00 0.00

Notes:
1.  PM10 and PM2.5 are total values (filterable + condensable).
2. GHG (CO2e) is carbon dioxide equivalent, which is the summation of CO2 (GWP = 1) + CH4 (GWP = 25) + N2O (GWP = 298).
3. Total HAP is the summation of all hazardous air pollutants for which there is a published emission factor for this source type

See Table Below AP‐42, Tables 1.4‐3 & 1.4‐4 (Jul‐1998)

AP‐42, Table 1.4‐2 (Jul‐1998)
AP‐42, Table 1.4‐2 (Jul‐1998)
AP‐42, Table 1.4‐2 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)

See Table Below 40 CFR 98, Tables C‐1 & C‐2

AP‐42, Table 1.4‐1 (Jul‐1998)

8,760

Pollutant Emission Factor Units
Maximum Potential Emissions

Per Unit
Estimation Basis / Emission Factor 

Source

AP‐42, Table 1.4‐1 (Jul‐1998)
AP‐42, Table 1.4‐2 (Jul‐1998)

1,051
0.0001
1.0

0.12

Upon Approval
1

Natural Gas
1,083

S017



Company Name: Mountain Valley Pipeline, LLC
Facility Name: Stallworth Compressor Station
Project Description: Operational Emissions

TABLE 6. Office Building Heater Emissions Calculations

Greenhouse Gas (GHG) & Hazardous Air Pollutant (HAP) Emissions Calculations:

lbs/hr tpy

GHGs:
CO2 53.06 kg/MMBtu 14.04 61
CH4 0.001 kg/MMBtu 0.00 0.00
N2O 0.0001 kg/MMBtu 0.00 0.00

14 62

Organic HAPs:
2‐Methylnaphthalene 2.40E‐05 lb/MMscf 0.00 0.00
3‐Methylchloranthrene 1.80E‐06 lb/MMscf 0.00 0.00
7,12‐Dimethylbenz(a)anthracene 1.60E‐05 lb/MMscf 0.00 0.00
Acenapthene 1.80E‐06 lb/MMscf 0.00 0.00
Acenapthylene 1.80E‐06 lb/MMscf 0.00 0.00
Anthracene 2.40E‐06 lb/MMscf 0.00 0.00
Benz(a)anthracene 1.80E‐06 lb/MMscf 0.00 0.00
Benzene 2.10E‐03 lb/MMscf 0.00 0.00
Benzo(a)pyrene 1.20E‐06 lb/MMscf 0.00 0.00
Benzo(b)fluoranthene 1.80E‐06 lb/MMscf 0.00 0.00
Benzo(g,h,i)perylene 1.20E‐06 lb/MMscf 0.00 0.00
Benzo(k)fluoranthene 1.80E‐06 lb/MMscf 0.00 0.00
Chrysene 1.80E‐06 lb/MMscf 0.00 0.00
Dibenzo(a,h)anthracene 1.20E‐06 lb/MMscf 0.00 0.00
Dichlorobenzene 1.20E‐03 lb/MMscf 0.00 0.00
Fluoranthene 3.00E‐06 lb/MMscf 0.00 0.00
Fluorene 2.80E‐06 lb/MMscf 0.00 0.00
n‐Hexane 1.80E+00 lb/MMscf 0.00 0.00
Indeno(1,2,3‐c,d)pyrene 1.80E‐06 lb/MMscf 0.00 0.00
Naphthalene 6.10E‐04 lb/MMscf 0.00 0.00
Phenanthrene 1.70E‐05 lb/MMscf 0.00 0.00
Pyrene 5.00E‐06 lb/MMscf 0.00 0.00
Toluene 3.40E‐03 lb/MMscf 0.00 0.00

Metal HAPs:
Arsenic 2.00E‐04 lb/MMscf 0.00 0.00
Beryllium 4.40E‐03 lb/MMscf 0.00 0.00
Cadmium 1.10E‐03 lb/MMscf 0.00 0.00
Chromium 1.40E‐03 lb/MMscf 0.00 0.00
Cobalt 8.40E‐05 lb/MMscf 0.00 0.00
Lead 5.00E‐04 lb/MMscf 0.00 0.00
Manganese 3.80E‐04 lb/MMscf 0.00 0.00
Mercury 2.60E‐04 lb/MMscf 0.00 0.00
Nickel 2.10E‐03 lb/MMscf 0.00 0.00
Selenium 2.40E‐05 lb/MMscf 0.00 0.00

0.000 0.00

AP‐42, Table 1.4‐4 (Jul‐1998)

Total HAP

AP‐42, Table 1.4‐4 (Jul‐1998)
AP‐42, Table 1.4‐4 (Jul‐1998)
AP‐42, Table 1.4‐2 (Jul‐1998)
AP‐42, Table 1.4‐4 (Jul‐1998)
AP‐42, Table 1.4‐4 (Jul‐1998)
AP‐42, Table 1.4‐4 (Jul‐1998)

AP‐42, Table 1.4‐4 (Jul‐1998)

AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)

AP‐42, Table 1.4‐4 (Jul‐1998)
AP‐42, Table 1.4‐4 (Jul‐1998)

AP‐42, Table 1.4‐3 (Jul‐1998)

AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)
AP‐42, Table 1.4‐3 (Jul‐1998)

AP‐42, Table 1.4‐3 (Jul‐1998)

Pollutant Emission Factor Units
Maximum Potential Emissions

Per Unit
Estimation Basis / Emission Factor 

Source

40 CFR 98, Tables C‐1 & C‐2
40 CFR 98, Tables C‐1 & C‐2
40 CFR 98, Tables C‐1 & C‐2

GHG (CO2e)

AP‐42, Table 1.4‐3 (Jul‐1998)



Company Name: Mountain Valley Pipeline, LLC
Facility Name: Stallworth Compressor Station
Project Description: Operational Emissions

TABLE 7. Fugitive Emissions Calculations

Fugitive Component Information:

Average Gas 

Leak Rate

Max Gas 

Leak Rate

Potential VOC 

Emissions

Potential HAP 

Emissions
(lb/hr/component) Factor Source (lb/hr) (tpy) (tpy) (tpy)

Connectors 355 0.0004 EPA Protocol, Table 2‐4  0.16 0.75 0.02 0.00
Flanges 220 0.001 EPA Protocol, Table 2‐4  0.19 0.91 0.03 0.00

Open‐Ended Lines 20 0.004 EPA Protocol, Table 2‐4  0.09 0.42 0.01 0.00
Pump Seals 0 0.005 EPA Protocol, Table 2‐4  0.00 0.00 0.00 0.00
Valves 210 0.010 EPA Protocol, Table 2‐4  2.08 10.04 0.30 0.02
Other 0 0.019 EPA Protocol, Table 2‐4  0.00 0.00 0.00 0.00

2.52 12.13 0.37 0.03

Notes:

Dry Seal Emissions

Number of Compressors
Number of seals 

Per Compressor

Leak Rate 

(scf/hr/seal)

Total Volume NG 

Emitted (scf/yr)

Potential VOC 

Emissions 

(tpy)

Potential HAP 

Emissions 

(tpy)

Potential CO2 

Emissions 

(tpy)

Potential CH4 

Emissions 

(tpy)

Potential CO2e 

Emissions 

(tpy)

2 2  6 210,240  0.16 0.01 0.03 11.02 275.60
0.16  0.01  0.03  11.02  275.60 

1.  Leak rate and seal information from EPA Natural Gas Star Program (http://www.epa.gov/gasstar/documents/ll_wetseals.pdf)
2.  Emission calculations for VOC are calculated assuming a desnity of natural gas of 0.05 lb/ft3 @ STP (www.engineeringtoolbox.com)
Sample calculation: Volume vented (scf/yr) x density of natural gas (lb/scf) x wt % VOC / 2000 lb/ton

Sample calculation: Volume vented (scf/yr) x density of GHG (kg/scf) x mol % VOC x 2.2 lb/kg / 2000 lb/ton
VOC and HAP Vented Blowdown Emissions

Blowdown Emissions Sources

Vented Gas Volume 

Per Blowdown 

Event (scf)

Number of 

Blowdown Events 

per year

Total Volume NG 

Emitted 

(scf/yr)

Potential VOC 

Emissions 

(tpy)

Potential HAP 

Emissions 

(tpy)

Station ESD Vent 1,400,000  1 1,400,000  1.06 0.08
Compressors 320,000  8 2,560,000  1.94 0.14

3.00  0.22 

GHG Vented Blowdown Emissions

Blowdown Emissions Sources

Vented Gas Volume 

Per Blowdown 

Event (scf)

Number of 

Blowdown Events 

per year

Total Volume NG 

Emitted 

(scf/yr)

Potential CH4 

Emissions1 

(tpy)

Potential CO2 

Emissions1 

(tpy)

Potential CO2e 

Emissions

(tpy)

Station ESD Vent 1,400,000  1 1,400,000  26.79 0.21 670
Compressors 320,000  8 2,560,000  48.99 0.39 1225

75.8  0.60 1895

GHG Fugitive Emissions from Component Leaks:

CH4 Emissions CO2 Emissions CO2e Emissions

(scf/hr/component) Factor Source (tpy) (tpy) (tpy)
Connectors 355 0.003 40 CFR 98, Table W‐1A 0.18 0.001 4.46
Flanges 220 0.003 40 CFR 98, Table W‐1A 0.11 0.001 2.77

Open‐Ended Lines 20 0.061 40 CFR 98, Table W‐1A 0.20 0.002 5.11
Pump Seals 0 13.3 40 CFR 98, Table W‐1A 0.00 0.000 0.00
Valves 210 0.03 40 CFR 98, Table W‐1A 0.95 0.008 23.77
Other 0 0.04 40 CFR 98, Table W‐1A 0.00 0.000 0.00

1.44 0.01 36.12

Notes:

4. GHG (CO2e) is carbon dioxide equivalent, which is the summation of CO2 (GWP = 1) + CH4 (GWP = 25) + N2O (GWP = 298).

Fugitive Component Emissions Data:

lbs/hr tpy

VOC 0.80 3.52
HAPs 0.06 0.26
GHG (CO2e) 504 2,207

Total

1.  The component count is a preliminary estimate based on the proposed design of the station.
2.  CH4 and CO2 emissions are based on fractions of these pollutants in the site‐specific gas analysis.
3.  Emissions are calculated in accordance with Equations W‐32a, W‐35  and W‐36 in Subpart W of 40 CFR 98.

3.  GHG emissions calculated in accordance with EquationsW‐35 and W‐36 in Subpart W of 40 CFR 98.

1. "Other" equipment types include compressor seals, relief valves, diaphragms, drains, meters, etc.

Component Type
Estimated 

Component Count

Gas Leak 

Emission Factor

Total

40 CFR 98, Table W‐1A and Site‐Specific Gas Analysis
EPA Protocol, Table 2‐4 and Site‐Specific Gas Analysis
EPA Protocol, Table 2‐4 & Site‐Specific Gas Analysis

2. The component count is a preliminary estimate based on the proposed design of the station.
3. Conservatively assumed that maximum leak rate is 10% greater than measured average leak rate for the purposes of establishing PTE.
4.  VOC and HAP emissions are based on fractions of these pollutants in the site‐specific gas analysis.

Component Type
Estimated 

Component Count
GHG Emission Factor

1.  Calculated in accordance with Equations W‐35 and W‐36 in Subpart W of 40 CFR 98.

Total

Total

Total

Emissions Estimation MethodPollutant
Atmospheric Emissions



Company Name: Mountain Valley Pipeline, LLC
Facility Name: Stallworth Compressor Station
Project Description: Operational Emissions

TABLE 8. Liquid Loading Emissions Calculations

Liquid Loading Information:

S 1.45
Collection Efficiency 0.0%
Control Efficiency 0%

P 0.21
M 114.23
T 516.4

Liquids Hauling 0.8 126,000 0.01 0.05

Notes:

1.  Uncontrolled Loading Losses: LL (lb/10
3 gal) = 12.46 (SPM)/T 

2. Engineering Estimates of Produced fluids throughput at the Facility. Produced Water will not compose of HAP

molecular weight of vapors (lb/lb‐mol) ‐ assume octane

(tpy)(lb/hr)

VOC Emissions 

Parameter DescriptionValue

(gal)

Maximum Throughput2

(lb/103 gal)1

Loading Losses

saturation factor for splash loading (AP‐42 Table 5.2‐1)
No Control 
No Control 

true vapor pressure of liquid loaded (psia) ‐ assume octane

Description

temperature of liquids loaded (deg R) ‐ TANKS Data



Company Name: Mountain Valley Pipeline, LLC
Facility Name: Stallworth Compressor Station
Project Description: Operational Emissions

TABLE 9. Haul Road Emission Calculations

Unpaved Road Information:

Unpaved Roads: E (lb/VMT) = k(s/12)a(W/3)b)*[(365‐p)/365]
PM PM10 PM2.5

k Factor (lb/VMT) 4.9 1.5 0.15 AP‐42 Table 13.2.2‐2 (Final, 11/06)
Silt content, s 4.8 % AP‐42 Table 13.2.2‐1 (11/06), for Sand and Gravel Processing

Number of Rain Days, p 150 AP‐42 Figure 13.2.1‐2
a  0.7 0.9 0.9 AP‐42 Table 13.2.2‐2 (Final, 11/06)
b 0.45 0.45 0.45 AP‐42 Table 13.2.2‐2 (Final, 11/06)

Weight of 

Empty Truck

Weight of 

Truck w/ 

Max Load

Mean 

Vehicle 

Weight

Length of 

Unpaved 

Road 

Traveled Trips Mileage Control Emissions (tpy)
Description (tons) (tons) (tons) (mile/trip) Per Year Per Year (%) PM PM10 PM 2.5

Service Truck 4 4 4 0.75 365 274 0 0.24 0.06 0.01
Liquids Hauling ‐ Vendor Fluid 12 20 16 0.75 2 2 0 0.00 0.00 0.00
Liquids Hauling ‐ Produced Fluid 20 32 26 0.75 32 24 0 0.05 0.01 0.00
Employee Vehicles 2 2 2 0.75 365 274 0 0.17 0.04 0.00

Total Potential Emissions 0.46 0.12 0.01



Company Name: Mountain Valley Pipeline, LLC
Facility Name: Stallworth Compressor Station
Project Description: Operational Emissions

TABLE 10. Site‐Specific Gas Analysis

Sample Location: Multiple Locations
HHV (Btu/scf): 1,083

Constituent
Natural Gas Stream Speciation

(Vol. %)

Natural Gas Stream Speciation

(Wt. %)
N2 0.4949 0.788
METHANE 90.4241 82.411
CO2 0.2608 0.652
ETHANE 7.6812 13.124
PROPANE 0.6778 1.698
I‐BUTANE 0.0754 0.249
N‐BUTANE 0.1355 0.447
I‐PENTANE 0.054 0.223
N‐PENTANE 0.045 0.186
I‐H EXAN ES 0.000 0.000
N‐HEXANE 0.045 0.222
BENZENE 0.000 0.000
CYCLOHEXANE 0.000 0.000
HEPTANES 0.000 0.000
TOLUENE 0.000 0.000
2,2,4 Trimethylpentane 0.000 0.000
N‐OCTANE 0.000 0.000
*E‐BENZENE 0.000 0.000
*m,o,&p‐XYLENE 0.000 0.000
I‐NONANES 0.000 0.000
N‐NONANE 0.000 0.000
I‐DECANES 0.000 0.000
N‐DECANE 0.000 0.000
I‐UNDECANES + 0.000 0.000
Totals 99.895 100
*Gas Analysis showed no detectable compounds above hexane +, conservatively assumed all hexane + was n‐hexan

TOC (Total) 99.14 98.56
VOC (Total) 1.03 3.03
HAP (Total) 0.05 0.22



Company Name: Mountain Valley Pipeline, LLC
Facility Name: Stallworth Compressor Station
Project Description: Operational Emissions

TABLE 11. Potential Atmospheric Emissions from Each Source at the Facility

Turbine 1 (S001) 0.99 4.35 8.49 37.21 8.61 40.02 2.21 9.69 2.21 9.69 0.50 2.20 0.42 1.86 0.47 2.06 17,502 76,782
Turbine 2 (S002) 0.99 4.35 8.49 37.21 8.61 40.02 2.21 9.69 2.21 9.69 0.50 2.20 0.42 1.86 0.47 2.06 17,502 76,782

Microturbine 1 (S003) 0.02 0.09 0.08 0.35 0.22 0.96 0.02 0.07 0.02 0.07 0.01 0.03 0.00 0.01 0.00 0.01 266 1,166
Microturbine 2 (S004) 0.02 0.09 0.08 0.35 0.22 0.96 0.02 0.07 0.02 0.07 0.01 0.03 0.00 0.01 0.00 0.01 266 1,166
Microturbine 3 (S005) 0.02 0.09 0.08 0.35 0.22 0.96 0.02 0.07 0.02 0.07 0.01 0.03 0.00 0.01 0.00 0.01 266 1,166
Microturbine 4 (S006) 0.02 0.09 0.08 0.35 0.22 0.96 0.02 0.07 0.02 0.07 0.01 0.03 0.00 0.01 0.00 0.01 266 1,166
Microturbine 5 (S007) 0.02 0.09 0.08 0.35 0.22 0.96 0.02 0.07 0.02 0.07 0.01 0.03 0.00 0.01 0.00 0.01 266 1,166
Microturbine 6 (S008) 0.02 0.09 0.08 0.35 0.22 0.96 0.02 0.07 0.02 0.07 0.01 0.03 0.00 0.01 0.00 0.01 266 1,166
Microturbine 7 (S009) 0.02 0.09 0.08 0.35 0.22 0.96 0.02 0.07 0.02 0.07 0.01 0.03 0.00 0.01 0.00 0.01 266 1,166
Microturbine 8 (S010) 0.02 0.09 0.08 0.35 0.22 0.96 0.02 0.07 0.02 0.07 0.01 0.03 0.00 0.01 0.00 0.01 266 1,166
Microturbine 9 (S011) 0.02 0.09 0.08 0.35 0.22 0.96 0.02 0.07 0.02 0.07 0.01 0.03 0.00 0.01 0.00 0.01 266 1,166
Microturbine 10 (S012) 0.02 0.09 0.08 0.35 0.22 0.96 0.02 0.07 0.02 0.07 0.01 0.03 0.00 0.01 0.00 0.01 266 1,166
Fuel Gas Heater (S013) 0.01 0.05 0.21 0.93 0.18 0.78 0.02 0.07 0.02 0.07 0.00 0.01 0.00 0.00 0.00 0.02 270 1,184
Fuel Gas Heater (S014) 0.01 0.05 0.21 0.93 0.18 0.78 0.02 0.07 0.02 0.07 0.00 0.01 0.00 0.00 0.00 0.02 270 1,184

Produced Fluids Tank (S015) 0.05 0.21 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 0.00 0.00 0 2
Used Oil Tank (S016) 0.00 0.00 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 0.00 0.00 ‐‐ ‐‐

Office Building Heater (S017) 0.00 0.00 0.01 0.05 0.01 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 14 62
Fugitives (S018) 0.80 3.52 ‐‐ ‐‐ ‐‐ ‐‐ 0.03 0.12 0.00 0.01 ‐‐ ‐‐ ‐‐ ‐‐ 0.06 0.26 504 2,207

Liquid Loading (S019) 0.01 0.05 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

Notes:
1. PM10 and PM2.5 emissions are filterable + condensable.
2. VOC emissions for the engines are conservatively estimated as: VOC=NMNEHC+HCHO (Formaldehyde)
3. Fugitives emissions include haul road emissions.

(lb/hr)(tpy)(lb/hr)

Source

(tpy)(lb/hr)(tpy)(lb/hr)(tpy)

Pollutants

(lb/hr)(tpy)(lb/hr) (tpy)(lb/hr) (tpy)(lb/hr)(tpy)(lb/hr)(tpy)

Total HAPsCONOXVOC GHG (CO2e)SOXPM2.5PM10 HCHO



Company Name: Mountain Valley Pipeline, LLC
Facility Name: Stallworth Compressor Station
Project Description: Operational Emissions

TABLE 12. Total Potential Emissions from All Sources at the Facility

VOC
NOX
CO
SOX

PM10

PM2.5
Formaldehyde (HCHO)

Total HAPs
GHG (CO2e)

Notes:
1. PM10 and PM2.5 emissions are filterable + condensable.

4.61 20.20

38,725 169,866

0.87 3.79
1.03 4.53

20.30

18.22 79.84
19.79 91.28
1.08 4.74
4.64

3.06 13.46

Estimated Site‐Wide Emissions

Pollutants
lb/hr tpy
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1. INTRODUCTION 

Mountain	Valley	Pipeline,	LLC	(MVP),	a	subsidiary	of	EQT	Corporation	(EQT),	is	seeking	authorization	from	the	
Federal	Energy	Regulatory	Commission	(FERC)	pursuant	to	Section	7(c)	of	the	Natural	Gas	Act	(NGA)	to	
construct	and	operate	a	new	natural	gas	compressor	station	in	Wetzel	County,	West	Virginia	(Bradshaw	
Compressor	Station).		 
 
The	Project	will	include	the	installation	of	the	following	combustion	equipment	at	the	Bradshaw	Compressor	
Station:	
	

 Four	(4)	Solar	Titan	130	natural	gas‐fired	turbines	each	rated	at	23,536	horsepower	(hp)	at	site‐specific	
conditions	(22,400	hp	ISO);	

 Fourteen	(14)	Capstone	C200	natural	gas‐fired	microturbines	each	rated	at	200	kW;	and	
 Two	(2)	natural	gas‐fired	fuel	gas	heaters,	each	rated	at	2.31	million	British	thermal	units	per	hour	
(MMBtu/hr,	heat	input).1	
	

This	modeling	report	outlines	the	methodologies	used	to	conduct	the	air	dispersion	modeling	analysis	required	
by	the	FERC	for	the	Project.		Air	dispersion	modeling	is	utilized	as	a	tool	to	demonstrate	that	the	Project	
complies	with	the	National	Ambient	Air	Quality	Standards	(NAAQS).	
	
The	remainder	of	this	modeling	report	is	organized	as	follows:			
	

 Section	2:	Modeling	Procedures;	
 Section	3:	Modeling	Methodology;	and			
 Section	4:	Modeling	Results.		

	
MVP	has	included,	as	Attachment	B	to	this	modeling	report,	a	CD	containing	all	the	files	associated	with	the	FERC	
air	dispersion	modeling	analysis	of	the	Project.		This	CD	includes	those	files	associated	with	importing	terrain	
elevations,	analyzing	building	downwash,	meteorological	data,	and	AERMOD.	

1.1. FACILITY BACKGROUND 

The	Bradshaw	Compressor	Station	will	be	located	in	Wetzel	County,	West	Virginia	at	approximately	540.1	
kilometers	east	and	4,376.0	kilometers	north,	Universal	Transverse	Mercator	(UTM)	Zone	17.		Figure	1‐1	
provides	an	area	map	which	shows	the	location	of	the	facility	relative	to	surrounding	terrain	and	other	features,	
such	as	roads	and	rivers.			
	

																																								 																							
1	The	station	will	also	include	one	(1)	natural	gas‐fired	office	building	heater	with	heat	input	of	0.12	MMBtu/hr,	one	
(1)	240	barrel	(bbl)	storage	tank	for	produced	fluids	and	one	(1)	100	bbl	storage	tank	for	used	oil.	The	heater	and	
tanks	are	insignificant	emissions	sources	and	were	not	included	in	the	model.	
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Figure	1‐1.	Area	Map	
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2. MODELING PROCEDURES 

2.1. NAAQS ANALYSIS 

Air	quality	dispersion	modeling	was	conducted	to	evaluate	the	cumulative	impact	with	regard	to	the	NAAQS	at	
the	Bradshaw	Compressor	Station.		Modeling	was	conducted	for	particulate	matter	with	an	aerodynamic	
diameter	less	than	10	microns	(PM10),	particulate	matter	with	an	aerodynamic	diameter	less	than	2.5	microns	
(PM2.5),	sulfur	dioxide	(SO2),	nitrogen	dioxide	(NO2),	carbon	monoxide	(CO),	and	lead	(Pb).		The	NAAQS	
evaluated	in	this	modeling	analysis	are	presented	in	Table	2‐1.	

Table	2‐1.	Primary	and	Secondary	NAAQS	

Pollutant	 Averaging	
Period	

Primary	
NAAQS	
(μg/m3)	

Secondary	
NAAQS	
(μg/m3)	

Form	of	Standard	

PM10	 24‐hour	 150	 150	
Not	to	be	exceeded	more	than	once	per	year	
on	average	over	3	years	

PM2.5	
24‐hour	 35	 35	

3‐year	average	of	the	98th	percentile	24‐hour	
average	concentrations	

Annual	 12.0	 15.0	 3‐year	average	of	the	annual	arithmetic	mean	

SO2	

1‐hour	 196	(75	ppb)	 ‐‐	
3‐year	average	of	the	99th	percentile	of	daily	
maximum	1‐hour	concentrations	

3‐hour	 ‐‐	 1,300	(500	ppb)	 Not	to	be	exceeded	more	than	once	per	year	
24‐hour	 365	(140	ppb)A	 ‐‐	 Not	to	be	exceeded	more	than	once	per	year	
Annual	 80	(30	ppb)A	 ‐‐	 Annual	arithmetic	mean	

NO2	
1‐hour	 188	(100	ppb)	 ‐‐	

3‐year	average	of	the	98th	percentile	of	daily	
maximum	1‐hour	concentrations	

Annual	 100	(53	ppb)	 100	(53	ppb)	 Annual	arithmetic	mean	

CO	
1‐hour	

40,000	(35	
ppm)		

‐‐	
Not	to	be	exceeded	more	than	once	per	year	

8‐hour	 10,000	(9	ppm)	 ‐‐	 Not	to	be	exceeded	more	than	once	per	year	
Pb	 3‐monthB	 0.15	 0.15	 Maximum	arithmetic	mean	

A	The	annual	and	24‐hour	SO2	standards	will	be	revoked	one	year	after	the	effective	date	in	areas	with	a	designated	status	of	the	
revised	SO2	NAAQS,	per	40	CFR	§50.4(e).	

B	The	lead	NAAQS	is	evaluated	as	a	rolling	3‐month	average	concentration.		

2.2. BACKGROUND AIR QUALITY 

In	evaluating	cumulative	impacts	with	respect	to	the	NAAQS,	maximum	modeled	impacts	were	added	to	
representative	ambient	background	concentrations	and	compared	to	the	applicable	NAAQS.		Selection	of	the	
existing	monitoring	station	data	that	is	“representative”	of	the	ambient	air	quality	in	the	area	surrounding	the	
Bradshaw	Compressor	Station	is	determined	based	on	the	following	three	criteria:		1)	monitor	location,	2)	data	
quality,	and	3)	data	currentness.		Key	considerations	based	on	the	monitor	location	criteria	include	proximity	to	
the	significant	impact	area	of	the	facility,	similarity	of	emission	sources	impacting	the	monitor	to	the	emission	
sources	impacting	the	airshed	surrounding	the	Bradshaw	Compressor	Station,	and	the	similarity	of	the	land	use	
and	land	cover	(LULC)	surrounding	the	monitor	and	facility.		The	data	quality	criteria	refers	to	the	monitor	
being	an	approved	state	and	local	air	monitoring	station	(SLAM)	or	similar	monitor	type	subject	to	the	quality	
assurance	requirements	in	40	CFR	Part	58	Appendix	A.		Data	currentness	refers	to	the	fact	that	the	most	recent	
three	complete	years	of	quality	assured	data	are	generally	preferred.		
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Figure	2‐1	presents	the	location	of	the	closest,	most	representative	monitor	locations	which	are	proposed	for	
use	in	the	NAAQS	analysis.			

Figure	2‐1.	Background	Monitor	Locations	

	 	
	
As	is	discussed	in	more	detail,	MVP	selected	monitors	with	the	most	currently	available	data	(2012‐2014),	that	
are	within	the	region,	and	that	have	reasonably	similar	topographic	settings.		The	selected	monitors	are	
generally	in	more	populated	or	industrialized	areas	than	the	Bradshaw	Compressor	Station	and	thus	represent	
conservative	estimates	of	ambient	background.	
	
Specifically	with	regards	to	NO2	and	CO	monitoring	data,	MVP	used	a	representative	ambient	monitor,	AQS#	
421250005,	located	at	the	Charleroi	Waste	Treatment	Plant	in	Washington	County,	Pennsylvania.		At	
approximately	87	kilometers	(km),	the	Charleroi	site	is	nearly	equal	distant	to	the	other	nearby	monitoring	site	
for	these	pollutants,	the	Marcellus	site	in	Washington	County,	PA.		However,	the	Charleroi	site	has	superior	data	
counts	compared	to	the	Marcellus	site.		Furthermore,	the	Charleroi	site	is	located	in	a	much	more	populated	area	
than	the	Bradshaw	Compressor	Station	thus	the	monitor	provides	conservative	estimates	of	ambient	
background	concentrations.			
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For	PM2.5,	MVP	used	a	representative	ambient	monitor,	AQS#	540490006,	located	at	Marion	Health	Care	
Hospital	in	Marion	County,	West	Virginia.		At	approximately	32	km	southeast	of	the	facility,	the	Marion	Hospital	
site	is	nearly	equal	distant	to	the	next	closest	monitoring	site	for	PM2.5.		In	addition,	PM2.5	is	a	regional	pollutant	
and	due	to	the	proximity	of	the	monitor,	the	background	concentration	is	expected	to	be	similar	to	that	of	the	
Bradshaw	Compressor	Station.		The	Marion	Hospital	site	is	located	in	a	much	more	populated	area	than	the	
Bradshaw	Compressor	Station	thus	the	monitor	provides	conservative	estimates	of	ambient	background	
concentrations.		
	
For	SO2,	MVP	used	a	monitor	located	at	the	airport	in	Morgantown,	Monongalia	County,	West	Virginia	(AQS#	
540610003).		There	are	three	monitors	closer	than	the	Morgantown	monitor.		However,	two	of	these	monitors	
(one	in	Belmont	County,	Ohio	and	one	in	Moundsville,	WV)	are	located	along	the	Ohio	River	Valley	and	near	
significant	historical	SO2	emissions	sources	(e.g.,	the	Kammer	Station	near	Moundsville)	and	are	thus	excluded	
from	further	consideration.		The	remaining	alternate	station	is	located	in	Greene	County,	PA.		However,	the	
Morgantown	monitor	has	better	data	capture,	particularly	in	2012.		Given	this	and	the	monitor’s	location	in	a	
more	urban	area	than	the	proposed	Bradshaw	Compressor	Station,	the	Morgantown	monitor	was	utilized	as	a	
representative	and	reasonably	conservative	background	concentration.	
	
For	PM10,	MVP	used	a	monitor	located	in	Brilliant,	Jefferson	County,	Ohio	(AQS#	390810001).		The	Brilliant	
monitor	is	located	approximately	81	km	north	of	the	facility.		The	Brilliant	monitor	is	the	closest	PM10	monitor	to	
the	proposed	station	and	as	such	was	selected	for	use	in	this	analysis.		Note	that	the	Brilliant	background	
concentration	is	also	the	highest,	or	equivalent,	of	the	four	closest	monitors	indicating	that	the	use	of	this	
monitor	is	a	conservative	assumption.	
	
For	lead,	MVP	used	a	monitor	located	at	the	Warwood	Water	Plant	located	in	Ohio	County,	West	Virginia	(AQS#	
540690010).		The	Wheeling	site	is	the	closest	monitoring	site	for	lead	(approximately	65	km	northwest	of	the	
facility)	that	has	high	data	counts	for	the	2011	through	2013	timeframe.		The	Wheeling	site	is	located	in	a	much	
more	populated	area	than	the	Bradshaw	Compressor	Station	and	has	several	nearby	industrial	sources,	thus	the	
monitor	provides	conservative	estimates	of	ambient	background	concentrations.	
	
Table	2‐2	presents	a	list	of	the	selected	monitor	locations	and	measured	pollutants.	

Table	2‐2.	Selected	Background	Monitors	

Site	ID	 Address	 County	 State	 Pollutant	
Monitored	

421250005	 Charleroi	Waste	Treatment	Plant,	
Charleroi,	PA	

Washington	 PA	 NO2,	CO	

540490006	 Marion	Health	Care	Hospital,	401	Guffey	
Street,	Fairmont,	WV	

Marion	 WV	 PM2.5	

540610003	 Morgantown	Airport,	Morgantown,	WV	 Monongalia	 WV	 SO2	
390810001	 Brilliant,	OH	 Jefferson	 OH	 PM10	

540690010	 Warwood	Water	Plant,	Wheeling,	WV	 Ohio	 WV	 Pb	
	

Based	on	available,	validated	data,	MVP	proposes	to	utilize	the	ambient	background	concentrations	shown	in	
Table	2‐3	in	the	modeling	analyses.	
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Table	2‐3.	Selected	Background	Concentrations	

Pollutant	 Averaging	
Period	

2012‐2014	Monitor	
Background	
Concentration	

(μg/m3)	

Metric	 Monitor	Location	

PM10	 24‐hour	 47.0	
3‐year	average	

Highest‐second‐high	
(H2H)	

Brilliant	

PM2.5	
24‐hour	 18.8	

3‐year	average	of	98th	
percentile	 Marion	Hospital	

Annual	 9.7	 3‐year	average	

SO2	

1‐hour	 39.3	
3‐year	average	of	99th	

percentile	

Morgantown	Airport	
3‐hour	 41.9	 H2H	(2012)	
24‐hour	 16.8	 H2H	(2013)	

Annual	 5.2	
Annual	Average	

(2012)	

NO2	
1‐hour	 68.4	

3‐year	average	of	98th	
percentile	

Charleroi	
Annual	 16.1	

Annual	Average	
(2014)	

CO	
1‐hour	 2,864	 H2H	(2014)	

Charleroi	
8‐hour	 1,718	 H2H	(2012)	

Pb	 3‐month	 0.04	 Highest	Month	(2012)	 Wheeling	
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3. MODELING METHODOLOGY 

This	section	of	the	modeling	report	describes	the	procedures	and	data	resources	utilized	in	the	air	dispersion	
modeling	analyses.			

3.1. DISPERSION MODEL SELECTION AND BUILDING DOWNWASH ANALYSIS 

Dispersion	models	predict	ambient	pollutant	concentrations	by	simulating	the	evolution	of	the	pollutant	plume	
over	time	and	space	given	data	inputs	including	the	quantity	of	emissions,	stack	exhaust	parameters	(e.g.,	
velocity,	flowrate,	and	temperature)	and	weather	data.		Building	structures	that	obstruct	wind	flow	near	
emission	points	may	cause	stack	discharges	to	become	caught	in	the	turbulent	wakes	of	these	structures	leading	
to	downwash	of	the	plumes.		Wind	blowing	around	a	building	creates	zones	of	turbulence	that	are	greater	than	if	
the	building	were	absent.		These	effects	generally	cause	higher	ground‐level	pollutant	concentrations	since	
building	downwash	inhibits	dispersion	from	elevated	stack	discharges.		For	this	reason,	building	downwash	
algorithms	are	considered	an	integral	component	of	the	selected	air	dispersion	model.	
	
Version	15181	of	the	AERMOD	model	was	used	to	estimate	maximum	ground‐level	concentrations	in	the	air	
pollutant	analyses	conducted.		AERMOD	is	a	refined,	steady‐state,	multiple	source	dispersion	model	that	was	
promulgated	in	December	2005	as	the	Environmental	Protection	Agency	(EPA)‐preferred	model	to	use	for	
industrial	sources	in	this	type	of	air	dispersion	modeling	analysis.2		The	AERMOD	modeling	was	performed	
using	regulatory	default	options	except	as	otherwise	noted	in	this	report.		The	AERMOD	model	has	the	Plume	
Rise	Modeling	Enhancements	(PRIME)	incorporated	in	the	regulatory	version,	so	the	direction‐specific	building	
downwash	dimensions	used	as	input	were	determined	by	the	Building	Profile	Input	Program,	PRIME	version	
(BPIP	PRIME),	version	04274.3		BPIP	PRIME	is	designed	to	incorporate	the	concepts	and	procedures	expressed	
in	the	Good	Engineering	Practice	(GEP)	Technical	Support	document,	the	Building	Downwash	Guidance	
document,	and	other	related	documents,4	while	incorporating	the	PRIME	enhancements	to	improve	prediction	
of	ambient	impacts	in	building	cavities	and	wake	regions.		Table	3‐1	summarizes	the	model	control	options	that	
were	utilized	in	this	analysis.	

																																								 																							
2 40 CFR 51, Appendix WGuideline on Air Quality Models, Appendix A.1 AMS/EPA Regulatory Model (AERMOD). 
3 Earth Tech, Inc., Addendum to the ISC3 User’s Guide, The PRIME Plume Rise and Building Downwash Model, Concord, MA. 
4 U.S. Environmental Protection Agency, Office of Air Quality Planning and Standards, Guidelines for Determination of Good 
Engineering Practice Stack Height (Technical Support Document for the Stack Height Regulations) (Revised), Research Triangle 
Park, North Carolina, EPA 450/4-80-023R, June 1985. 
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Table	3‐1.	Model	Selection	Options	

Control	Option	 Option	Selected	 Justification	
Pollutant	ID	 CO,	NO2,	PM10,	PM2.5,	SO2,	

Other	(for	lead)	
‐‐	

Terrain	 Elevated,	Meters	 The	receptor	grid	covers	varying	
terrain	elevations;	as	such,	the	
elevated	option	was	selected.	

Flagpole	Receptors	 N/A	 ‐‐	
Run	or	Not	 Run	 ‐‐	
Averaging	Times	 1‐hour,	3‐hour,	8‐hour,	24‐

hour,	month,	and	annual	
MVP	selected	the	appropriate	
averaging	periods	for	each	
pollutant.	

Model	 PRIME	 The	PRIME	algorithms	are	default.	
Dispersion	 Concentration,	Rural,	

Regulatory	Default	Option	
This	modeling	analysis	is	assessing	
compliance	with	concentration	
standards.		MVP	is	located	in	a	
predominantly	rural	area.		The	
regulatory	default	option	was	
selected.	

NO2	Model	Options	 N/A	 MVP	did	not	utilize	any	Tier	2	or	3	
model	options	for	NO2	modeling.	

Particulate	Model	Options	 N/A	 MVP	did	not	utilize	particle	
deposition	or	depletion	options	for	
particulate	modeling.	

Output	Files	 .aml	 Model	output	file	from	Breeze	User	
Interface	(contained	in	zip	files	
[.amz])	

3.2. METEOROLOGICAL DATA 

Site‐specific	dispersion	models	require	a	sequential	hourly	record	of	dispersion	meteorology	representative	of	
the	region	within	which	the	source	is	located.		In	the	absence	of	site‐specific	measurements,	readily	available	
data	from	the	closest	and	most	representative	National	Weather	Service	(NWS)	station	are	commonly	used.		
Regulatory	air	dispersion	modeling	using	AERMOD	requires	five	years	of	quality‐assured	meteorological	data	
that	includes	hourly	records	of	the	following	parameters:	

	
 Wind	speed;	
 Wind	direction;	
 Air	temperature;	
 Micrometeorological	parameters	(e.g.,	friction	velocity,	Monin‐Obukhov	length);	
 Mechanical	mixing	height;	and	
 Convective	mixing	height.	
	

The	first	three	of	these	parameters	are	directly	measured	by	monitoring	equipment	located	at	typical	surface	
observation	stations.		The	friction	velocity,	Monin‐Obukhov	length,	and	mixing	heights	are	derived	from	
characteristic	micrometeorological	parameters	and	from	observed	and	correlated	values	of	cloud	cover,	solar	
insulation,	time	of	day	and	year,	and	latitude	of	the	surface	observation	station.		Surface	observation	stations	
form	a	relatively	dense	network,	are	almost	always	found	at	airports,	and	are	typically	operated	by	the	NWS.		
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Upper	air	stations	are	fewer	in	number	than	surface	observing	points	since	the	upper	atmosphere	is	less	
vulnerable	to	local	effects	caused	by	terrain	or	other	land	influences	and	is	therefore	less	variable.		The	NWS	
operates	virtually	all	available	upper	air	measurement	stations	in	the	United	States.	

3.2.1. Site Location and Surface Characteristics 

MVP	utilized	2010	to	2014	meteorological	data	from	the	meteorological	tower	at	Morgantown	Municipal	Airport	
(KMGW),	located	roughly	55	km	northeast	of	the	Bradshaw	Compressor	Station.		Figure	3‐1	shows	the	relative	
location	of	Morgantown	Municipal	Airport	to	the	Bradshaw	Compressor	Station.	

Figure	3‐1.	Location	of	Morgantown	Municipal	Airport	Meteorological	Tower	

	
	

The	meteorological	tower	at	Morgantown	Municipal	Airport	is	not	the	closest	tower	to	the	Bradshaw	
Compressor	Station.		North	Central	West	Virginia	Airport	(KCKB)	is	located	approximately	37	km	southeast	of	
the	facility.		However,	the	terrain	surrounding	North	Central	West	Virginia	Airport	is	rather	rough	with	
significant	features	mostly	to	the	south	which	is	not	true	for	the	Bradshaw	Compressor	Station.	
	
AERSURFACE	(version	13016)	was	used	as	an	objective	method	for	evaluating	landuse	characteristics	and	their	
associated	micrometeorological	parameters	for	a	given	location.		The	AERSURFACE	program	was	used	in	the	
evaluation	of	potential	NWS	stations	in	the	area.		AERSURFACE	was	used	to	create	seasonal	values	of	albedo,	
Bowen	ratio	and	surface	roughness,	across	12	directional	sectors	(e.g.	0‐30	degrees).		The	seasonal	parameters	
correspond	to	the	calendar	months	in	which	they	occur	(i.e.	winter	values	for	December‐February).		The	albedo	
and	Bowen	ratio	values	were	determined	from	taking	the	geometric	mean	over	a	10	kilometer	(km)	area	out	
from	the	location	of	interest.			The	surface	roughness	values	assigned	by	AERSURFACE	were	based	on	a	1	km	
radius	out	from	the	site.			
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The	figures	in	Attachment	A	illustrate	the	magnitude	of	the	micrometeorological	differences	between	the	
Morgantown	Airport	and	Bradshaw	Compressor	Station	sites,	as	determined	by	AERSURFACE.	

 
The	albedo	and	Bowen	ratio	values	show	reasonable	agreement	across	the	directional	sectors.		However,	there	
are	variations	in	surface	roughness	across	a	couple	of	sectors.		Accordingly,	MVP	performed	a	sensitivity	
analysis	of	the	surface	characteristics	(most	notably	the	surface	roughness)	to	determine	the	impact	of	these	
differences.		For	this	assessment	a	constant	emission	rate	(1	lb/hr)	was	input	for	the	turbine	normal	operating	
scenario	(i.e.,	100	percent	load).		The	results	of	this	analysis	were	compared	for	all	receptors	in	the	domain	and	
for	each	metric	used	in	this	analysis	(e.g.,	1‐hour	H1H,	H2H,	H4H,	and	H8H,	3‐hour	H1H	and	H2H,	etc.).		AERMOD	
responded	to	the	surface	characteristics	differences	between	the	two	sites	with	moderately	varying	output	
concentrations	(30%	on	average).			

3.2.2. Topographic Setting 

The	complexity	of	the	terrain	is	another	important	consideration	in	determining	data	representativeness.		In	
addition	to	the	land	use	similarities	shown	above,	the	Morgantown	Airport	and	the	Bradshaw	Compressor	
Station	are	at	both	at	relatively	high	elevations	(~449	meters	for	the	station	and	~375	meters	for	the	tower)	
without	significant	terrain	features	between	the	sites	or	similar	hills	around	the	individual	locations.			
	
Figure	3‐2	provides	a	wind	rose	for	the	Morgantown	Airport	for	the	data	period	of	2010	to	2014.	
	 	



	

Mountain Valley Pipeline, LLC| FERC Air Quality Modeling Report 
Bradshaw Compressor Station 

 3-5 

Figure	3‐2.	Morgantown	Airport	Wind	Rose	

	
	

As	shown	in	Figure	3‐2,	wind	is	largely	from	the	west	and	south	at	Morgantown	Airport.		This	is	the	general	
wind	pattern	in	this	area	and	is	also	expected	to	be	the	wind	pattern	at	the	Bradshaw	Compressor	Station	site.		
To	demonstrate	this,	5‐year	wind	roses	(2009	–	2013)	for	the	Allegheny	County	Airport	which	is	located	105	km	
northeast	of	the	Bradshaw	Compressor	Station	and	Wheeling‐Ohio	County	Airport	which	is	located	
approximately	70	km	north	of	the	Bradshaw	Compressor	Station	are	provided	as	Figures	3‐3	and	3‐4,	
respectively.		All	wind	roses	show	the	same	predominant	wind	directions	from	the	west	and	south.	
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Figure	3‐3.	Allegheny	County	Airport	Wind	Rose	

	
	

Figure	3‐4.	Wheeling‐Ohio	County	Airport	Wind	Rose	
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3.2.3. Data Quality 

The	Morgantown	Airport	meteorological	data	was	processed	through	the	latest	version	of	AERMET	(version	
15181)	to	include	upper	air	measurements	from	the	Pittsburgh	International	Airport	site	(KPIT).		Per	EPA	
guidance,	1‐minute	Automated	Surface	Observing	System	(ASOS)	wind	data	was	also	incorporated	in	the	
processing,	using	the	latest	version	of	AERMINUTE	(version	14337).		A	base	elevation	of	381.9	meters	was	used	
for	the	meteorological	tower	in	the	modeling	analysis.	

3.3. TREATMENT OF TERRAIN 

Through	the	use	of	the	AERMOD	terrain	preprocessor	(AERMAP),	AERMOD	incorporates	not	only	the	receptor	
heights,	but	also	an	effective	height	(hill	height	scale)	that	represents	the	significant	terrain	features	
surrounding	a	given	receptor	that	could	lead	to	plume	recirculation	and	other	terrain	interaction.5	
	
Receptor	terrain	elevations	input	to	the	model	were	those	interpolated	from	1/3	arc	second	National	Elevation	
Dataset	(NED)	data	obtained	from	the	U.S.	Geological	Survey	(USGS).		The	array	elevations	and	elevations	for	
emission	sources	and	buildings	at	the	Bradshaw	Compressor	Station	were	based	on	site	grade	elevations.			

3.4. RECEPTOR GRIDS 

For	this	air	dispersion	modeling	analysis,	ground‐level	concentrations	were	calculated	along	the	facility	
boundary	and	also	within	a	Cartesian	receptor	grid	outside	the	fenceline.		The	boundary	receptors	were	spaced	
50	meters	apart	starting	at	an	arbitrary	point	on	the	boundary.		The	Cartesian	grid	generally	consists	of	the	
following	receptor	spacing:	
	

 50	meter‐spaced	receptors	from	the	boundary	out	to	2	kilometers;	
 100	meter‐spaced	receptors	from	2	to	5	kilometers;	
 500	meter‐spaced	receptors	from	5	to	10	kilometers;	and	
 1,000	meter‐spaced	receptors	from	10	to	25	kilometers.	
	
In	general,	the	receptors	covered	a	region	extending	from	all	edges	of	the	Bradshaw	Compressor	Station	
boundary	to	the	point	where	impacts	from	the	Project	are	no	longer	expected	to	be	significant.		For	this	
modeling	analysis,	MVP	considered	all	land	outside	of	the	facility’s	fenceline	to	be	ambient	air	although		MVP	
owns	property	beyond	the	fenceline.	
	
Receptor	elevations	required	by	AERMOD	were	determined	using	the	AERMAP	terrain	preprocessor	(version	
11103).		Figures	3‐5	and	3‐6	show	the	full	receptor	grid	and	a	closer	view	of	the	receptors	at	the	facility,	
respectively.	

																																								 																							
5  EPA, Users Guide for the AERMOD Terrain Preprocessor (AERMAP), Research Triangle Park, NC, EPA-454/B-03-003, October 2004. 
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Figure	3‐5.	Receptor	Grid	
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Figure	3‐6.	Receptor	Grid	(Zoomed	In)	

	

3.5. GEP STACK HEIGHT ANALYSIS 

Stack	height	regulations	restrict	the	use	of	stack	heights	in	excess	of	GEP	in	air	dispersion	modeling	analyses.		
Under	these	regulations,	that	portion	of	a	stack	in	excess	of	the	GEP	is	generally	not	creditable	when	modeling	to	
determine	source	impacts.		This	essentially	prevents	the	use	of	excessively	tall	stacks	to	reduce	ground‐level	
pollutant	concentrations.		The	minimum	stack	height	not	subject	to	the	effects	of	downwash,	called	the	GEP	
stack	height,	is	defined	by	the	following	formula:	
	

HGEP		 =	H	+	1.5L,	where:	
	
HGEP		 =	minimum	GEP	stack	height,	
H	 =	structure	height,	and	
L	 =	lesser	dimension	of	the	structure	(height	or	projected	width).	

	
The	wind	direction‐specific	downwash	dimensions	and	the	dominant	downwash	structures	used	in	this	analysis	
are	determined	using	BPIP	PRIME.		In	general,	the	lowest	GEP	stack	height	for	any	source	is	65	meters	by	
default.6		A	source	may	construct	a	stack	that	exceeds	GEP,	but	is	limited	to	the	GEP	stack	height	in	the	air	quality	
analysis	demonstration.		All	proposed	source	stacks	at	the	Bradshaw	Compressor	Station	are	less	than	65	
meters	tall	and	therefore	meet	the	requirements	of	GEP.			

																																								 																							
6 40 CFR §51.100(ii). 
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3.6. REPRESENTATION OF EMISSION SOURCES 

3.6.1. Coordinate System 

In	all	modeling	analysis	data	files,	the	location	of	emission	sources,	structures,	and	receptors,	are	represented	in	
the	UTM	coordinate	system.		The	UTM	grid	divides	the	world	into	coordinates	that	are	measured	in	north	
meters	(measured	from	the	equator)	and	east	meters	(measured	from	the	central	meridian	of	a	particular	zone,	
which	is	set	at	500	km).		The	datum	for	this	modeling	analysis	is	based	on	North	American	Datum	1983	(NAD	
83).		UTM	coordinates	for	this	analysis	all	reside	within	UTM	Zone	17.	

3.6.2. Source Types 

The	AERMOD	dispersion	model	allows	for	emission	units	to	be	represented	as	point,	area,	or	volume	sources.		In	
these	air	dispersions	modeling	analyses,	MVP		utilized	point	sources	for	all	emission	sources.		There	were	no	
area	or	volumes	sources	used	in	this	modeling	analysis.	
	
For	point	sources	with	unobstructed	vertical	releases,	it	is	appropriate	to	use	actual	stack	parameters	(i.e.,	
height,	diameter,	exhaust	gas	temperature,	and	gas	exit	velocity)	in	the	modeling	analyses.		The	proposed	
turbines	and	heaters	at	the	Bradshaw	Compressor	Station	have	an	unobstructed	vertical	release	and	were	
therefore	modeled	as	point	sources.		Stack	parameters	(i.e.,	height,	diameter,	exhaust	gas	temperature,	and	gas	
exit	velocity)	used	in	the	modeling	analyses	were	based	on	design	values	for	the	turbine	for	each	operating	load	
considered	in	the	analysis.			
	
The	proposed	microturbines	at	the	Bradshaw	Compressor	Station	are	equipped	with	hinged	rain	caps.		These	
rain	caps	are	necessary	to	avoid	rainwater	build	up	when	the	units	are	not	operating.		However,	during	
operation	the	rain	caps	are	forced	open	by	the	exhaust	plume	and	remain	open	during	operation	thereby	not	
obstructing	the	plume.		As	such,	these	sources	were	also	modeled	as	point	sources	with	their	design	values	for	
height,	diameter,	exhaust	gas	temperature,	and	gas	exit	velocity.7	

3.6.3. Source Parameters and Emission Rates 

In	general,	a	dispersion	modeling	analysis	should	contain	sufficient	detail	to	determine	the	maximum	ambient	
concentration	of	the	pollutant	under	consideration,	and	in	many	cases	this	involves	modeling	several	operating	
loads	or	production	rates.		As	such,	this	modeling	analysis	considered	the	proposed	combustion	turbine	
operating	at	various	expected	load	scenarios	(100	percent,	75	percent,	and	50	percent	loads).		These	scenarios	
encompass	the	variations	in	flow	potentially	resulting	from	reduced	operational	loads,	thus	determining	the	
worst‐case	modeled	concentrations.		For	this	load	analysis,	a	unit	emission	rate	(One	(1)	lb/hr)	was	input	into	
the	model	and	results	were	scaled	based	on	the	actual	potential	to	emit	(lb/hr)	for	each	operating	load.		The	
worst‐case	load	determined	from	this	load	analysis	(as	shown	in	Attachment	D)	and	the	100	percent	load	
scenario	were	utilized	in	the	AERMOD	modeling	analyses.			
	
MVP	also	evaluated	the	effect	of	startup	and	shutdown	emissions	from	the	proposed	combustion	turbines	in	this	
analysis.		A	startup	or	shutdown	event	of	the	turbine	is	expected	to	last	10	minutes.		This	is	a	much	shorter	time	
than	the	shortest	NAAQS	averaging	period	(i.e.,	1‐hour)	and	as	such	was	not	included	in	modeling.		In	addition,	
the	only	modeled	pollutants	for	which	startup	and	shutdown	emissions	are	available	are	NO2	and	CO.		For	NO2,	
																																								 																							
7	The Vermont Department of Environmental Conservation and Northwest Clean Air Agency have both published guidance 
supporting the treatment of hinged rain caps as unobstructed, vertical releases 
(http://www.anr.state.vt.us/air/permitting/docs/Rain_Guard_Guidance.pdf and 
http://www.nwcleanair.org/pdf/forms/misc/Stack%20and%20Rain%20Guard%20Requirements1.pdf ).  The West Virginia 
Department of Environmental Protection does not have any state-specific air dispersion modeling guidance.	
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the	startup	and	shutdown	emissions,	in	lb/event,	are	much	less	than	the	normal	operation	hourly	emission	rate.		
For	CO,	emissions	per	event	are	higher	than	the	normal	operation	hourly	emission	rate,	however,	the	modeling	
results	for	the	1‐hour	CO	standard	are	well	below	the	NAAQS.	
	
The	source	parameters	and	emissions	utilized	in	this	analysis	are	included	in	Attachment	C.
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4. MODELING RESULTS 

Following	the	procedures	and	methods	discussed	in	this	report,	the	following	tables	summarize	the	results	from	
the	conducted	modeling	analyses.		As	shown	in	the	tables	below,	the	results	of	the	analyses	indicate	that	the	
predicted	ambient	impacts	resulting	from	the	operation	of	the	Bradshaw	Compressor	Station	plus	the	
existing	ambient	background	concentration	are	lower	than	each	of	the	NAAQS.	
	
Electronic	input	and	output	files	for	all	AERMOD	model	runs	are	included	in	Attachment	B.			
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Table	4‐1.	Modeling	Results	‐	PM10	24‐Hour	NAAQS	

Scenario/	Load	 H6H	Modeled	
Concentration	

(μg/m3)	

Background	
Concentration	

(μg/m3)	

Total	
Concentration	

(μg/m3)	

NAAQS	
(μg/m3)	

Below	
NAAQS?	

100%	Load	 10.4	
47.0	

57.4	
150	

Yes	
Worst‐Case	Load	 11.0	 58.0	 Yes	

Table	4‐2.	Modeling	Results	–	PM2.5	24‐Hour	NAAQS	

Scenario/	Load	 5‐year	Average	H1H	
Modeled	Concentration	

(μg/m3)	

Background	
Concentration	

(μg/m3)	

Total	
Concentration	

(μg/m3)	

NAAQS	
(μg/m3)	

Below	
NAAQS?	

100%	Load	 3.7	
18.8	

22.5	
35	

Yes	
Worst‐Case	Load	 3.8	 22.6	 Yes	

Table	4‐3.	Modeling	Results	–	PM2.5	Annual	NAAQS	

Scenario/	Load	 5‐year	Average	
Modeled	Concentration	

(μg/m3)	

Background	
Concentration	

(μg/m3)	

Total	
Concentration	

(μg/m3)	

NAAQS	
(μg/m3)	

Below	
NAAQS?	

100%	Load	 0.7	
9.7	

10.4	
12	

Yes	
Worst‐Case	Load	 0.8	 10.5	 Yes	
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Table	4‐4.	Modeling	Results	–	SO2	1‐Hour	NAAQS	

Scenario/	Load	 5‐year	Average	H4H	
Modeled	Concentration	

(μg/m3)	

Background	
Concentration	

(μg/m3)	

Total	
Concentration	

(μg/m3)	

NAAQS	
(μg/m3)	

Below	
NAAQS?	

100%	Load/Worst‐Case	
Load	

6.8	 39.3	 46.1	 196	 Yes	

Table	4‐5.	Modeling	Results	–	SO2	3‐Hour	NAAQS	

Scenario/	Load	 H2H	Modeled	Concentration	(μg/m3)	 Background	
Concentration	

(μg/m3)	

Total	
Concentration	

(μg/m3)	

NAAQS	
(μg/m3)	

Below	
NAAQS?	2010	 2011	 2012	 2013	 2014	 Maximum	

100%	Load/Worst‐Case	
Load	

5.5	 7.3	 4.3	 8.3	 7.7	 8.3	 41.9	 50.3	 1,300	 Yes	

Table	4‐6.	Modeling	Results	–	SO2	24‐Hour	NAAQS	

Scenario/	Load	 H2H	Modeled	Concentration	(μg/m3)	 Background	
Concentration	

(μg/m3)	

Total	
Concentration	

(μg/m3)	

NAAQS	
(μg/m3)	

Below	
NAAQS?	2010	 2011	 2012	 2013	 2014	 Maximum	

100%	Load	 1.4	 2.8	 1.9	 2.8	 2.0	 2.8	
16.8	

19.6	
365	

Yes	
Worst‐Case	Load	 1.4	 2.8	 1.9	 2.9	 2.0	 2.9	 19.6	 Yes	
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Table	4‐7.	Modeling	Results	–	SO2	Annual	NAAQS	

Scenario/	Load	 1st	High	Modeled	Concentration	(μg/m3)	 Background	
Concentration	

(μg/m3)	

Total	
Concentration	

(μg/m3)	

NAAQS	
(μg/m3)

Below	
NAAQS?	2010	 2011	 2012	 2013	 2014	 Maximum	

100%	Load	 0.1	 0.2	 0.2	 0.2	 0.2	 0.2	
5.2	

5.4	
80	

Yes	
Worst‐Case	Load	 0.2	 0.2	 0.2	 0.2	 0.2	 0.2	 5.4	 Yes	

Table	4‐8.	Modeling	Results	–	NO2	1‐Hour	NAAQS	

Scenario/	Load	 5‐year	Average	H8H	
Modeled	Concentration		

(μg/m3)	

Background	
Concentration	

(μg/m3)	

Total	
Concentration	

(μg/m3)	

NAAQS	
(μg/m3)	

Below	
NAAQS?	

100%	Load/Worst‐Case	
Load	

114.6	 68.4	 183.0	 188	 Yes	

Table	4‐9.	Modeling	Results	–	NO2	Annual	NAAQS	

Scenario/	Load	 1st	High	Modeled	Concentration	(μg/m3)	 Background	
Concentration	

(μg/m3)	

Total	
Concentration	

(μg/m3)	

NAAQS	
(μg/m3)	

Below	
NAAQS?	2010	 2011	 2012	 2013	 2014	 Maximum	

100%	Load	 5.9	 6.9	 6.3	 7.5	 7.8	 7.8	
16.1	

23.9	
100	

Yes	
Worst‐Case	Load	 6.1	 7.1	 6.4	 7.7	 8.0	 8.0	 24.1	 Yes	

Table	4‐10.	Modeling	Results	–	CO	1‐Hour	NAAQS	

Scenario/	Load	 H2H	Modeled	Concentration	(μg/m3)	 Background	
Concentration	

(μg/m3)	

Total	
Concentration	

(μg/m3)	

NAAQS	
(μg/m3)	

Below	
NAAQS?	2010	 2011	 2012	 2013	 2014	 Maximum	

100%	Load/Worst‐Case	
Load	

145.7	 147.6	 152.2	 166.8	 171.9	 171.9	 2864.0	 3036.0	 40,000	 Yes	
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Table	4‐11.	Modeling	Results	–	CO	8‐Hour	NAAQS	

Scenario/	Load	 H2H	Modeled	Concentration	(μg/m3)	 Background	
Concentration	

(μg/m3)	

Total	
Concentration	

(μg/m3)	

NAAQS	
(μg/m3)	

Below	
NAAQS?	2010	 2011	 2012	 2013	 2014	 Maximum	

100%	Load/Worst‐Case	
Load	

62.5	 92.1	 81.0	 101.3	 68.3	 101.3	 1718.4	 1819.7	 10,000	 Yes	

Table	4‐12.	Modeling	Results	–	Lead	3‐Month	NAAQS	

Scenario/	Load	 H1H	Modeled	Concentration	(μg/m3)A	 Background	
Concentration	

(μg/m3)	

Total	
Concentration	

(μg/m3)	

NAAQS	
(μg/m3)	

Below	
NAAQS?	2010	 2011	 2012	 2013	 2014	 Maximum	

100%	Load/Worst‐Case	
Load	

0.00004	 0.00004	 0.00004	 0.00004	 0.00005	 0.00005	 0.04	 0.04	 0.15	 Yes	

A		Results	shown	are	maximum	monthly	average	concentration.		This	is	a	conservative	assumption	as	the	NAAQS	is	based	on	a	rolling	3‐month	average.	
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COMPARISON OF ALBEDO VALUES
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COMPARISON OF BOWEN RATIO VALUES
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COMPARISON OF SURFACE ROUGHNESS LENGTH VALUES
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Bradshaw Compressor Station - Modeled Source Inventory
1-Hour CO Modeling Analysis

Model ID Description X-Coordinate Y-Coordinate Elevation Stack Height
Stack 

Temperature Stack Velocity
Stack 

Diameter
CO Emission 

Rate
(m) (m) (m) (m) (K) (m/s) (m) (lb/hr)

MICTURB1 CAPSTONE MICROTURBINE 1 540159.6 4376135.5 448.7 3.74 552.6 32.18 0.30 0.22
MICTURB2 CAPSTONE MICROTURBINE 2 540160.5 4376136.8 448.7 3.74 552.6 32.18 0.30 0.22
MICTURB3 CAPSTONE MICROTURBINE 3 540161.3 4376138.1 448.7 3.74 552.6 32.18 0.30 0.22
MICTURB4 CAPSTONE MICROTURBINE 4 540162.3 4376139.5 448.7 3.74 552.6 32.18 0.30 0.22
MICTURB5 CAPSTONE MICROTURBINE 5 540163.2 4376140.8 448.7 3.74 552.6 32.18 0.30 0.22
FGHEAT1 FUEL GAS HEATER 1 540107.3 4376044.7 448.7 4.57 727.6 0.60 0.51 0.18

MICTURB6 CAPSTONE MICROTURBINE 6 540154.9 4376129.1 448.7 3.74 552.6 32.18 0.30 0.22
MICTURB7 CAPSTONE MICROTURBINE 7 540153.8 4376127.8 448.7 3.74 552.6 32.18 0.30 0.22
MICTURB8 CAPSTONE MICROTURBINE 8 540152.9 4376126.4 448.7 3.74 552.6 32.18 0.30 0.22
MICTURB9 CAPSTONE MICROTURBINE 9 540152.0 4376125.1 448.7 3.74 552.6 32.18 0.30 0.22
MICTUR10 CAPSTONE MICROTURBINE 10 540150.9 4376123.9 448.7 3.74 552.6 32.18 0.30 0.22
MICTUR11 CAPSTONE MICROTURBINE 11 540155.8 4376130.4 448.7 3.74 552.6 32.18 0.30 0.22
MICTUR12 CAPSTONE MICROTURBINE 12 540158.6 4376134.3 448.7 3.74 552.6 32.18 0.30 0.22
MICTUR13 CAPSTONE MICROTURBINE 13 540156.7 4376131.7 448.7 3.74 552.6 32.18 0.30 0.22
MICTUR14 CAPSTONE MICROTURBINE 14 540157.7 4376133.0 448.7 3.74 552.6 32.18 0.30 0.22

T1_100N Turbine 1 Normal, 100% Load 540177.3 4376034.7 448.7 15.24 752.6 17.72 2.75 9.90
T2_100N Turbine 2 Normal, 100% Load 540188.7 4376050.4 448.7 15.24 752.6 17.72 2.75 9.90
T3_100N Turbine 3 Normal, 100% Load 540200.0 4376066.0 448.7 15.24 752.6 17.72 2.75 9.90
T4_100N Turbine 4 Normal, 100% Load 540211.4 4376081.7 448.7 15.24 752.6 17.72 2.75 9.90

FGHEAT2 FUEL GAS HEATER 2 540109.6 4376042.7 448.7 4.57 727.6 0.60 0.51 0.18
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Bradshaw Compressor Station - Modeled Source Inventory
8-Hour CO Modeling Analysis

Model ID Description X-Coordinate Y-Coordinate Elevation Stack Height
Stack 

Temperature Stack Velocity
Stack 

Diameter
CO Emission 

Rate
(m) (m) (m) (m) (K) (m/s) (m) (lb/hr)

MICTURB1 CAPSTONE MICROTURBINE 1 540159.6 4376135.5 448.7 3.74 552.6 32.18 0.30 0.22
MICTURB2 CAPSTONE MICROTURBINE 2 540160.5 4376136.8 448.7 3.74 552.6 32.18 0.30 0.22
MICTURB3 CAPSTONE MICROTURBINE 3 540161.3 4376138.1 448.7 3.74 552.6 32.18 0.30 0.22
MICTURB4 CAPSTONE MICROTURBINE 4 540162.3 4376139.5 448.7 3.74 552.6 32.18 0.30 0.22
MICTURB5 CAPSTONE MICROTURBINE 5 540163.2 4376140.8 448.7 3.74 552.6 32.18 0.30 0.22
FGHEAT1 FUEL GAS HEATER 1 540107.3 4376044.7 448.7 4.57 727.6 0.60 0.51 0.18

MICTURB6 CAPSTONE MICROTURBINE 6 540154.9 4376129.1 448.7 3.74 552.6 32.18 0.30 0.22
MICTURB7 CAPSTONE MICROTURBINE 7 540153.8 4376127.8 448.7 3.74 552.6 32.18 0.30 0.22
MICTURB8 CAPSTONE MICROTURBINE 8 540152.9 4376126.4 448.7 3.74 552.6 32.18 0.30 0.22
MICTURB9 CAPSTONE MICROTURBINE 9 540152.0 4376125.1 448.7 3.74 552.6 32.18 0.30 0.22
MICTUR10 CAPSTONE MICROTURBINE 10 540150.9 4376123.9 448.7 3.74 552.6 32.18 0.30 0.22
MICTUR11 CAPSTONE MICROTURBINE 11 540155.8 4376130.4 448.7 3.74 552.6 32.18 0.30 0.22
MICTUR12 CAPSTONE MICROTURBINE 12 540158.6 4376134.3 448.7 3.74 552.6 32.18 0.30 0.22
MICTUR13 CAPSTONE MICROTURBINE 13 540156.7 4376131.7 448.7 3.74 552.6 32.18 0.30 0.22
MICTUR14 CAPSTONE MICROTURBINE 14 540157.7 4376133.0 448.7 3.74 552.6 32.18 0.30 0.22

T1_100N Turbine 1 Normal, 100% Load 540177.3 4376034.7 448.7 15.24 752.6 17.72 2.75 9.90
T2_100N Turbine 2 Normal, 100% Load 540188.7 4376050.4 448.7 15.24 752.6 17.72 2.75 9.90
T3_100N Turbine 3 Normal, 100% Load 540200.0 4376066.0 448.7 15.24 752.6 17.72 2.75 9.90
T4_100N Turbine 4 Normal, 100% Load 540211.4 4376081.7 448.7 15.24 752.6 17.72 2.75 9.90

FGHEAT2 FUEL GAS HEATER 2 540109.6 4376042.7 448.7 4.57 727.6 0.60 0.51 0.18
\

Bradshaw Compressor Station
Air Quality Modeling Report 2 Attachment C



Bradshaw Compressor Station - Modeled Source Inventory
Pb Modeling Analysis

Model ID Description X-Coordinate Y-Coordinate Elevation Stack Height
Stack 

Temperature Stack Velocity
Stack 

Diameter
Pb Emission 

Rate
(m) (m) (m) (m) (K) (m/s) (m) (lb/hr)

MICTURB1 CAPSTONE MICROTURBINE 1 540159.6 4376135.5 448.7 3.74 552.6 32.18 0.30 0.00
MICTURB2 CAPSTONE MICROTURBINE 2 540160.5 4376136.8 448.7 3.74 552.6 32.18 0.30 0.00
MICTURB3 CAPSTONE MICROTURBINE 3 540161.3 4376138.1 448.7 3.74 552.6 32.18 0.30 0.00
MICTURB4 CAPSTONE MICROTURBINE 4 540162.3 4376139.5 448.7 3.74 552.6 32.18 0.30 0.00
MICTURB5 CAPSTONE MICROTURBINE 5 540163.2 4376140.8 448.7 3.74 552.6 32.18 0.30 0.00
FGHEAT1 FUEL GAS HEATER 1 540107.3 4376044.7 448.7 4.57 727.6 0.60 0.51 1.07E-06

MICTURB6 CAPSTONE MICROTURBINE 6 540154.9 4376129.1 448.7 3.74 552.6 32.18 0.30 0.00
MICTURB7 CAPSTONE MICROTURBINE 7 540153.8 4376127.8 448.7 3.74 552.6 32.18 0.30 0.00
MICTURB8 CAPSTONE MICROTURBINE 8 540152.9 4376126.4 448.7 3.74 552.6 32.18 0.30 0.00
MICTURB9 CAPSTONE MICROTURBINE 9 540152.0 4376125.1 448.7 3.74 552.6 32.18 0.30 0.00
MICTUR10 CAPSTONE MICROTURBINE 10 540150.9 4376123.9 448.7 3.74 552.6 32.18 0.30 0.00
MICTUR11 CAPSTONE MICROTURBINE 11 540155.8 4376130.4 448.7 3.74 552.6 32.18 0.30 0.00
MICTUR12 CAPSTONE MICROTURBINE 12 540158.6 4376134.3 448.7 3.74 552.6 32.18 0.30 0.00
MICTUR13 CAPSTONE MICROTURBINE 13 540156.7 4376131.7 448.7 3.74 552.6 32.18 0.30 0.00
MICTUR14 CAPSTONE MICROTURBINE 14 540157.7 4376133.0 448.7 3.74 552.6 32.18 0.30 0.00

T1_100N Turbine 1 Normal, 100% Load 540177.3 4376034.7 448.7 15.24 752.6 17.72 2.75 0.00
T2_100N Turbine 2 Normal, 100% Load 540188.7 4376050.4 448.7 15.24 752.6 17.72 2.75 0.00
T3_100N Turbine 3 Normal, 100% Load 540200.0 4376066.0 448.7 15.24 752.6 17.72 2.75 0.00
T4_100N Turbine 4 Normal, 100% Load 540211.4 4376081.7 448.7 15.24 752.6 17.72 2.75 0.00

FGHEAT2 FUEL GAS HEATER 2 540109.6 4376042.7 448.7 4.57 727.6 0.60 0.51 1.07E-06

* No load scenario was run for the turbines as there are no lead emissions from the turbines with which to determine worst-case load.
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Bradshaw Compressor Station - Modeled Source Inventory
1-Hour NO2 Modeling Analysis

Model ID Description X-Coordinate Y-Coordinate Elevation Stack Height
Stack 

Temperature Stack Velocity
Stack 

Diameter

NO2 Emission 

Rate
(m) (m) (m) (m) (K) (m/s) (m) (lb/hr)

MICTURB1 CAPSTONE MICROTURBINE 1 540159.6 4376135.5 448.7 3.74 552.6 32.18 0.30 0.08
MICTURB2 CAPSTONE MICROTURBINE 2 540160.5 4376136.8 448.7 3.74 552.6 32.18 0.30 0.08
MICTURB3 CAPSTONE MICROTURBINE 3 540161.3 4376138.1 448.7 3.74 552.6 32.18 0.30 0.08
MICTURB4 CAPSTONE MICROTURBINE 4 540162.3 4376139.5 448.7 3.74 552.6 32.18 0.30 0.08
MICTURB5 CAPSTONE MICROTURBINE 5 540163.2 4376140.8 448.7 3.74 552.6 32.18 0.30 0.08
FGHEAT1 FUEL GAS HEATER 1 540107.3 4376044.7 448.7 4.57 727.6 0.60 0.51 0.21

MICTURB6 CAPSTONE MICROTURBINE 6 540154.9 4376129.1 448.7 3.74 552.6 32.18 0.30 0.08
MICTURB7 CAPSTONE MICROTURBINE 7 540153.8 4376127.8 448.7 3.74 552.6 32.18 0.30 0.08
MICTURB8 CAPSTONE MICROTURBINE 8 540152.9 4376126.4 448.7 3.74 552.6 32.18 0.30 0.08
MICTURB9 CAPSTONE MICROTURBINE 9 540152.0 4376125.1 448.7 3.74 552.6 32.18 0.30 0.08
MICTUR10 CAPSTONE MICROTURBINE 10 540150.9 4376123.9 448.7 3.74 552.6 32.18 0.30 0.08
MICTUR11 CAPSTONE MICROTURBINE 11 540155.8 4376130.4 448.7 3.74 552.6 32.18 0.30 0.08
MICTUR12 CAPSTONE MICROTURBINE 12 540158.6 4376134.3 448.7 3.74 552.6 32.18 0.30 0.08
MICTUR13 CAPSTONE MICROTURBINE 13 540156.7 4376131.7 448.7 3.74 552.6 32.18 0.30 0.08
MICTUR14 CAPSTONE MICROTURBINE 14 540157.7 4376133.0 448.7 3.74 552.6 32.18 0.30 0.08

T1_100N Turbine 1 Normal, 100% Load 540177.3 4376034.7 448.7 15.24 752.6 17.72 2.75 9.80
T2_100N Turbine 2 Normal, 100% Load 540188.7 4376050.4 448.7 15.24 752.6 17.72 2.75 9.80
T3_100N Turbine 3 Normal, 100% Load 540200.0 4376066.0 448.7 15.24 752.6 17.72 2.75 9.80
T4_100N Turbine 4 Normal, 100% Load 540211.4 4376081.7 448.7 15.24 752.6 17.72 2.75 9.80

FGHEAT2 FUEL GAS HEATER 2 540109.6 4376042.7 448.7 4.57 727.6 0.60 0.51 0.21
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Bradshaw Compressor Station - Modeled Source Inventory
Annual NO2 Modeling Analysis

Model ID Description X-Coordinate Y-Coordinate Elevation Stack Height
Stack 

Temperature Stack Velocity
Stack 

Diameter

NO2 Emission 

Rate
(m) (m) (m) (m) (K) (m/s) (m) (lb/hr)

MICTURB1 CAPSTONE MICROTURBINE 1 540159.6 4376135.5 448.7 3.74 552.6 32.18 0.30 0.08
MICTURB2 CAPSTONE MICROTURBINE 2 540160.5 4376136.8 448.7 3.74 552.6 32.18 0.30 0.08
MICTURB3 CAPSTONE MICROTURBINE 3 540161.3 4376138.1 448.7 3.74 552.6 32.18 0.30 0.08
MICTURB4 CAPSTONE MICROTURBINE 4 540162.3 4376139.5 448.7 3.74 552.6 32.18 0.30 0.08
MICTURB5 CAPSTONE MICROTURBINE 5 540163.2 4376140.8 448.7 3.74 552.6 32.18 0.30 0.08
FGHEAT1 FUEL GAS HEATER 1 540107.3 4376044.7 448.7 4.57 727.6 0.60 0.51 0.21

MICTURB6 CAPSTONE MICROTURBINE 6 540154.9 4376129.1 448.7 3.74 552.6 32.18 0.30 0.08
MICTURB7 CAPSTONE MICROTURBINE 7 540153.8 4376127.8 448.7 3.74 552.6 32.18 0.30 0.08
MICTURB8 CAPSTONE MICROTURBINE 8 540152.9 4376126.4 448.7 3.74 552.6 32.18 0.30 0.08
MICTURB9 CAPSTONE MICROTURBINE 9 540152.0 4376125.1 448.7 3.74 552.6 32.18 0.30 0.08
MICTUR10 CAPSTONE MICROTURBINE 10 540150.9 4376123.9 448.7 3.74 552.6 32.18 0.30 0.08
MICTUR11 CAPSTONE MICROTURBINE 11 540155.8 4376130.4 448.7 3.74 552.6 32.18 0.30 0.08
MICTUR12 CAPSTONE MICROTURBINE 12 540158.6 4376134.3 448.7 3.74 552.6 32.18 0.30 0.08
MICTUR13 CAPSTONE MICROTURBINE 13 540156.7 4376131.7 448.7 3.74 552.6 32.18 0.30 0.08
MICTUR14 CAPSTONE MICROTURBINE 14 540157.7 4376133.0 448.7 3.74 552.6 32.18 0.30 0.08

T1_100N Turbine 1 Normal, 100% Load 540177.3 4376034.7 448.7 15.24 752.6 17.72 2.75 9.80
T2_100N Turbine 2 Normal, 100% Load 540188.7 4376050.4 448.7 15.24 752.6 17.72 2.75 9.80
T3_100N Turbine 3 Normal, 100% Load 540200.0 4376066.0 448.7 15.24 752.6 17.72 2.75 9.80
T4_100N Turbine 4 Normal, 100% Load 540211.4 4376081.7 448.7 15.24 752.6 17.72 2.75 9.80
T1_75L Turbine 1 Load, 75% Load 540177.3 4376034.7 448.7 15.24 741.9 14.70 2.75 7.80
T2_75L Turbine 2 Load, 75% Load 540188.7 4376050.4 448.7 15.24 741.9 14.70 2.75 7.80
T3_75L Turbine 3 Load, 75% Load 540200.0 4376066.0 448.7 15.24 741.9 14.70 2.75 7.80
T4_75L Turbine 4 Load, 75% Load 540211.4 4376081.7 448.7 15.24 741.9 14.70 2.75 7.80

FGHEAT2 FUEL GAS HEATER 2 540109.6 4376042.7 448.7 4.57 727.6 0.60 0.51 0.21
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Bradshaw Compressor Station - Modeled Source Inventory
24-Hour PM2.5 Modeling Analysis

Model ID Description X-Coordinate Y-Coordinate Elevation Stack Height
Stack 

Temperature Stack Velocity
Stack 

Diameter

PM2.5 Emission 

Rate
(m) (m) (m) (m) (K) (m/s) (m) (lb/hr)

MICTURB1 CAPSTONE MICROTURBINE 1 540159.6 4376135.5 448.7 3.74 552.6 32.18 0.30 0.02
MICTURB2 CAPSTONE MICROTURBINE 2 540160.5 4376136.8 448.7 3.74 552.6 32.18 0.30 0.02
MICTURB3 CAPSTONE MICROTURBINE 3 540161.3 4376138.1 448.7 3.74 552.6 32.18 0.30 0.02
MICTURB4 CAPSTONE MICROTURBINE 4 540162.3 4376139.5 448.7 3.74 552.6 32.18 0.30 0.02
MICTURB5 CAPSTONE MICROTURBINE 5 540163.2 4376140.8 448.7 3.74 552.6 32.18 0.30 0.02
FGHEAT1 FUEL GAS HEATER 1 540107.3 4376044.7 448.7 4.57 727.6 0.60 0.51 0.02

MICTURB6 CAPSTONE MICROTURBINE 6 540154.9 4376129.1 448.7 3.74 552.6 32.18 0.30 0.02
MICTURB7 CAPSTONE MICROTURBINE 7 540153.8 4376127.8 448.7 3.74 552.6 32.18 0.30 0.02
MICTURB8 CAPSTONE MICROTURBINE 8 540152.9 4376126.4 448.7 3.74 552.6 32.18 0.30 0.02
MICTURB9 CAPSTONE MICROTURBINE 9 540152.0 4376125.1 448.7 3.74 552.6 32.18 0.30 0.02
MICTUR10 CAPSTONE MICROTURBINE 10 540150.9 4376123.9 448.7 3.74 552.6 32.18 0.30 0.02
MICTUR11 CAPSTONE MICROTURBINE 11 540155.8 4376130.4 448.7 3.74 552.6 32.18 0.30 0.02
MICTUR12 CAPSTONE MICROTURBINE 12 540158.6 4376134.3 448.7 3.74 552.6 32.18 0.30 0.02
MICTUR13 CAPSTONE MICROTURBINE 13 540156.7 4376131.7 448.7 3.74 552.6 32.18 0.30 0.02
MICTUR14 CAPSTONE MICROTURBINE 14 540157.7 4376133.0 448.7 3.74 552.6 32.18 0.30 0.02

T1_100N Turbine 1 Normal, 100% Load 540177.3 4376034.7 448.7 15.24 752.6 17.72 2.75 2.64
T2_100N Turbine 2 Normal, 100% Load 540188.7 4376050.4 448.7 15.24 752.6 17.72 2.75 2.64
T3_100N Turbine 3 Normal, 100% Load 540200.0 4376066.0 448.7 15.24 752.6 17.72 2.75 2.64
T4_100N Turbine 4 Normal, 100% Load 540211.4 4376081.7 448.7 15.24 752.6 17.72 2.75 2.64
T3_75L Turbine 3 Load, 75% Load 540200.0 4376066.0 448.7 15.24 741.9 14.70 2.75 2.22

FGHEAT2 FUEL GAS HEATER 2 540109.6 4376042.7 448.7 4.57 727.6 0.60 0.51 0.02
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Bradshaw Compressor Station - Modeled Source Inventory
Annual PM2.5 Modeling Analysis

Model ID Description X-Coordinate Y-Coordinate Elevation Stack Height
Stack 

Temperature Stack Velocity
Stack 

Diameter

PM2.5 Emission 

Rate
(m) (m) (m) (m) (K) (m/s) (m) (lb/hr)

MICTURB1 CAPSTONE MICROTURBINE 1 540159.6 4376135.5 448.7 3.74 552.6 32.18 0.30 0.02
MICTURB2 CAPSTONE MICROTURBINE 2 540160.5 4376136.8 448.7 3.74 552.6 32.18 0.30 0.02
MICTURB3 CAPSTONE MICROTURBINE 3 540161.3 4376138.1 448.7 3.74 552.6 32.18 0.30 0.02
MICTURB4 CAPSTONE MICROTURBINE 4 540162.3 4376139.5 448.7 3.74 552.6 32.18 0.30 0.02
MICTURB5 CAPSTONE MICROTURBINE 5 540163.2 4376140.8 448.7 3.74 552.6 32.18 0.30 0.02
FGHEAT1 FUEL GAS HEATER 1 540107.3 4376044.7 448.7 4.57 727.6 0.60 0.51 0.02

MICTURB6 CAPSTONE MICROTURBINE 6 540154.9 4376129.1 448.7 3.74 552.6 32.18 0.30 0.02
MICTURB7 CAPSTONE MICROTURBINE 7 540153.8 4376127.8 448.7 3.74 552.6 32.18 0.30 0.02
MICTURB8 CAPSTONE MICROTURBINE 8 540152.9 4376126.4 448.7 3.74 552.6 32.18 0.30 0.02
MICTURB9 CAPSTONE MICROTURBINE 9 540152.0 4376125.1 448.7 3.74 552.6 32.18 0.30 0.02
MICTUR10 CAPSTONE MICROTURBINE 10 540150.9 4376123.9 448.7 3.74 552.6 32.18 0.30 0.02
MICTUR11 CAPSTONE MICROTURBINE 11 540155.8 4376130.4 448.7 3.74 552.6 32.18 0.30 0.02
MICTUR12 CAPSTONE MICROTURBINE 12 540158.6 4376134.3 448.7 3.74 552.6 32.18 0.30 0.02
MICTUR13 CAPSTONE MICROTURBINE 13 540156.7 4376131.7 448.7 3.74 552.6 32.18 0.30 0.02
MICTUR14 CAPSTONE MICROTURBINE 14 540157.7 4376133.0 448.7 3.74 552.6 32.18 0.30 0.02

T1_100N Turbine 1 Normal, 100% Load 540177.3 4376034.7 448.7 15.24 752.6 17.72 2.75 2.64
T2_100N Turbine 2 Normal, 100% Load 540188.7 4376050.4 448.7 15.24 752.6 17.72 2.75 2.64
T3_100N Turbine 3 Normal, 100% Load 540200.0 4376066.0 448.7 15.24 752.6 17.72 2.75 2.64
T4_100N Turbine 4 Normal, 100% Load 540211.4 4376081.7 448.7 15.24 752.6 17.72 2.75 2.64
T1_50L Turbine 1 Load, 50% Load 540177.3 4376034.7 448.7 15.24 761.2 11.68 2.75 1.72
T3_50L Turbine 3 Load, 50% Load 540200.0 4376066.0 448.7 15.24 761.2 11.68 2.75 1.72
T4_50L Turbine 4 Load, 50% Load 540211.4 4376081.7 448.7 15.24 761.2 11.68 2.75 1.72
T2_50L Turbine 2 Load, 50% Load 540188.7 4376050.4 448.7 15.24 761.2 11.68 2.75 1.72

FGHEAT2 FUEL GAS HEATER 2 540109.6 4376042.7 448.7 4.57 727.6 0.60 0.51 0.02
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Bradshaw Compressor Station - Modeled Source Inventory
24-Hour PM10 Modeling Analysis

Model ID Description X-Coordinate Y-Coordinate Elevation Stack Height
Stack 

Temperature Stack Velocity
Stack 

Diameter

PM10 Emission 

Rate
(m) (m) (m) (m) (K) (m/s) (m) (lb/hr)

MICTURB1 CAPSTONE MICROTURBINE 1 540159.6 4376135.5 448.7 3.74 552.6 32.18 0.30 0.02
MICTURB2 CAPSTONE MICROTURBINE 2 540160.5 4376136.8 448.7 3.74 552.6 32.18 0.30 0.02
MICTURB3 CAPSTONE MICROTURBINE 3 540161.3 4376138.1 448.7 3.74 552.6 32.18 0.30 0.02
MICTURB4 CAPSTONE MICROTURBINE 4 540162.3 4376139.5 448.7 3.74 552.6 32.18 0.30 0.02
MICTURB5 CAPSTONE MICROTURBINE 5 540163.2 4376140.8 448.7 3.74 552.6 32.18 0.30 0.02
FGHEAT1 FUEL GAS HEATER 1 540107.3 4376044.7 448.7 4.57 727.6 0.60 0.51 0.02

MICTURB6 CAPSTONE MICROTURBINE 6 540154.9 4376129.1 448.7 3.74 552.6 32.18 0.30 0.02
MICTURB7 CAPSTONE MICROTURBINE 7 540153.8 4376127.8 448.7 3.74 552.6 32.18 0.30 0.02
MICTURB8 CAPSTONE MICROTURBINE 8 540152.9 4376126.4 448.7 3.74 552.6 32.18 0.30 0.02
MICTURB9 CAPSTONE MICROTURBINE 9 540152.0 4376125.1 448.7 3.74 552.6 32.18 0.30 0.02
MICTUR10 CAPSTONE MICROTURBINE 10 540150.9 4376123.9 448.7 3.74 552.6 32.18 0.30 0.02
MICTUR11 CAPSTONE MICROTURBINE 11 540155.8 4376130.4 448.7 3.74 552.6 32.18 0.30 0.02
MICTUR12 CAPSTONE MICROTURBINE 12 540158.6 4376134.3 448.7 3.74 552.6 32.18 0.30 0.02
MICTUR13 CAPSTONE MICROTURBINE 13 540156.7 4376131.7 448.7 3.74 552.6 32.18 0.30 0.02
MICTUR14 CAPSTONE MICROTURBINE 14 540157.7 4376133.0 448.7 3.74 552.6 32.18 0.30 0.02

T1_100N Turbine 1 Normal, 100% Load 540177.3 4376034.7 448.7 15.24 752.6 17.72 2.75 2.64
T2_100N Turbine 2 Normal, 100% Load 540188.7 4376050.4 448.7 15.24 752.6 17.72 2.75 2.64
T3_100N Turbine 3 Normal, 100% Load 540200.0 4376066.0 448.7 15.24 752.6 17.72 2.75 2.64
T4_100N Turbine 4 Normal, 100% Load 540211.4 4376081.7 448.7 15.24 752.6 17.72 2.75 2.64
T3_75L Turbine 3 Load, 75% Load 540200.0 4376066.0 448.7 15.24 741.9 14.70 2.75 2.22

FGHEAT2 FUEL GAS HEATER 2 540109.6 4376042.7 448.7 4.57 727.6 0.60 0.51 0.02
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Bradshaw Compressor Station - Modeled Source Inventory

1-Hour SO2 Modeling Analysis

Model ID Description X-Coordinate Y-Coordinate Elevation Stack Height
Stack 

Temperature Stack Velocity
Stack 

Diameter

SO2 Emission 

Rate
(m) (m) (m) (m) (K) (m/s) (m) (lb/hr)

MICTURB1 CAPSTONE MICROTURBINE 1 540159.6 4376135.5 448.7 3.74 552.6 32.18 0.30 0.01
MICTURB2 CAPSTONE MICROTURBINE 2 540160.5 4376136.8 448.7 3.74 552.6 32.18 0.30 0.01
MICTURB3 CAPSTONE MICROTURBINE 3 540161.3 4376138.1 448.7 3.74 552.6 32.18 0.30 0.01
MICTURB4 CAPSTONE MICROTURBINE 4 540162.3 4376139.5 448.7 3.74 552.6 32.18 0.30 0.01
MICTURB5 CAPSTONE MICROTURBINE 5 540163.2 4376140.8 448.7 3.74 552.6 32.18 0.30 0.01
FGHEAT1 FUEL GAS HEATER 1 540107.3 4376044.7 448.7 4.57 727.6 0.60 0.51 0.001

MICTURB6 CAPSTONE MICROTURBINE 6 540154.9 4376129.1 448.7 3.74 552.6 32.18 0.30 0.01
MICTURB7 CAPSTONE MICROTURBINE 7 540153.8 4376127.8 448.7 3.74 552.6 32.18 0.30 0.01
MICTURB8 CAPSTONE MICROTURBINE 8 540152.9 4376126.4 448.7 3.74 552.6 32.18 0.30 0.01
MICTURB9 CAPSTONE MICROTURBINE 9 540152.0 4376125.1 448.7 3.74 552.6 32.18 0.30 0.01
MICTUR10 CAPSTONE MICROTURBINE 10 540150.9 4376123.9 448.7 3.74 552.6 32.18 0.30 0.01
MICTUR11 CAPSTONE MICROTURBINE 11 540155.8 4376130.4 448.7 3.74 552.6 32.18 0.30 0.01
MICTUR12 CAPSTONE MICROTURBINE 12 540158.6 4376134.3 448.7 3.74 552.6 32.18 0.30 0.01
MICTUR13 CAPSTONE MICROTURBINE 13 540156.7 4376131.7 448.7 3.74 552.6 32.18 0.30 0.01
MICTUR14 CAPSTONE MICROTURBINE 14 540157.7 4376133.0 448.7 3.74 552.6 32.18 0.30 0.01

T1_100N Turbine 1 Normal, 100% Load 540177.3 4376034.7 448.7 15.24 752.6 17.72 2.75 0.60
T2_100N Turbine 2 Normal, 100% Load 540188.7 4376050.4 448.7 15.24 752.6 17.72 2.75 0.60
T3_100N Turbine 3 Normal, 100% Load 540200.0 4376066.0 448.7 15.24 752.6 17.72 2.75 0.60
T4_100N Turbine 4 Normal, 100% Load 540211.4 4376081.7 448.7 15.24 752.6 17.72 2.75 0.60

FGHEAT2 FUEL GAS HEATER 2 540109.6 4376042.7 448.7 4.57 727.6 0.60 0.51 0.001
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Bradshaw Compressor Station - Modeled Source Inventory
3-Hour SO2 Modeling Analysis

Model ID Description X-Coordinate Y-Coordinate Elevation Stack Height
Stack 

Temperature Stack Velocity
Stack 

Diameter

SO2 Emission 

Rate
(m) (m) (m) (m) (K) (m/s) (m) (lb/hr)

MICTURB1 CAPSTONE MICROTURBINE 1 540159.6 4376135.5 448.7 3.74 552.6 32.18 0.30 0.01
MICTURB2 CAPSTONE MICROTURBINE 2 540160.5 4376136.8 448.7 3.74 552.6 32.18 0.30 0.01
MICTURB3 CAPSTONE MICROTURBINE 3 540161.3 4376138.1 448.7 3.74 552.6 32.18 0.30 0.01
MICTURB4 CAPSTONE MICROTURBINE 4 540162.3 4376139.5 448.7 3.74 552.6 32.18 0.30 0.01
MICTURB5 CAPSTONE MICROTURBINE 5 540163.2 4376140.8 448.7 3.74 552.6 32.18 0.30 0.01
FGHEAT1 FUEL GAS HEATER 1 540107.3 4376044.7 448.7 4.57 727.6 0.60 0.51 0.001

MICTURB6 CAPSTONE MICROTURBINE 6 540154.9 4376129.1 448.7 3.74 552.6 32.18 0.30 0.01
MICTURB7 CAPSTONE MICROTURBINE 7 540153.8 4376127.8 448.7 3.74 552.6 32.18 0.30 0.01
MICTURB8 CAPSTONE MICROTURBINE 8 540152.9 4376126.4 448.7 3.74 552.6 32.18 0.30 0.01
MICTURB9 CAPSTONE MICROTURBINE 9 540152.0 4376125.1 448.7 3.74 552.6 32.18 0.30 0.01
MICTUR10 CAPSTONE MICROTURBINE 10 540150.9 4376123.9 448.7 3.74 552.6 32.18 0.30 0.01
MICTUR11 CAPSTONE MICROTURBINE 11 540155.8 4376130.4 448.7 3.74 552.6 32.18 0.30 0.01
MICTUR12 CAPSTONE MICROTURBINE 12 540158.6 4376134.3 448.7 3.74 552.6 32.18 0.30 0.01
MICTUR13 CAPSTONE MICROTURBINE 13 540156.7 4376131.7 448.7 3.74 552.6 32.18 0.30 0.01
MICTUR14 CAPSTONE MICROTURBINE 14 540157.7 4376133.0 448.7 3.74 552.6 32.18 0.30 0.01

T1_100N Turbine 1 Normal, 100% Load 540177.3 4376034.7 448.7 15.24 752.6 17.72 2.75 0.60
T2_100N Turbine 2 Normal, 100% Load 540188.7 4376050.4 448.7 15.24 752.6 17.72 2.75 0.60
T3_100N Turbine 3 Normal, 100% Load 540200.0 4376066.0 448.7 15.24 752.6 17.72 2.75 0.60
T4_100N Turbine 4 Normal, 100% Load 540211.4 4376081.7 448.7 15.24 752.6 17.72 2.75 0.60

FGHEAT2 FUEL GAS HEATER 2 540109.6 4376042.7 448.7 4.57 727.6 0.60 0.51 0.001
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Bradshaw Compressor Station - Modeled Source Inventory
24-Hour SO2 Modeling Analysis

Model ID Description X-Coordinate Y-Coordinate Elevation Stack Height
Stack 

Temperature Stack Velocity
Stack 

Diameter

SO2 Emission 

Rate
(m) (m) (m) (m) (K) (m/s) (m) (lb/hr)

MICTURB1 CAPSTONE MICROTURBINE 1 540159.6 4376135.5 448.7 3.74 552.6 32.18 0.30 0.01
MICTURB2 CAPSTONE MICROTURBINE 2 540160.5 4376136.8 448.7 3.74 552.6 32.18 0.30 0.01
MICTURB3 CAPSTONE MICROTURBINE 3 540161.3 4376138.1 448.7 3.74 552.6 32.18 0.30 0.01
MICTURB4 CAPSTONE MICROTURBINE 4 540162.3 4376139.5 448.7 3.74 552.6 32.18 0.30 0.01
MICTURB5 CAPSTONE MICROTURBINE 5 540163.2 4376140.8 448.7 3.74 552.6 32.18 0.30 0.01
FGHEAT1 FUEL GAS HEATER 1 540107.3 4376044.7 448.7 4.57 727.6 0.60 0.51 0.001

MICTURB6 CAPSTONE MICROTURBINE 6 540154.9 4376129.1 448.7 3.74 552.6 32.18 0.30 0.01
MICTURB7 CAPSTONE MICROTURBINE 7 540153.8 4376127.8 448.7 3.74 552.6 32.18 0.30 0.01
MICTURB8 CAPSTONE MICROTURBINE 8 540152.9 4376126.4 448.7 3.74 552.6 32.18 0.30 0.01
MICTURB9 CAPSTONE MICROTURBINE 9 540152.0 4376125.1 448.7 3.74 552.6 32.18 0.30 0.01
MICTUR10 CAPSTONE MICROTURBINE 10 540150.9 4376123.9 448.7 3.74 552.6 32.18 0.30 0.01
MICTUR11 CAPSTONE MICROTURBINE 11 540155.8 4376130.4 448.7 3.74 552.6 32.18 0.30 0.01
MICTUR12 CAPSTONE MICROTURBINE 12 540158.6 4376134.3 448.7 3.74 552.6 32.18 0.30 0.01
MICTUR13 CAPSTONE MICROTURBINE 13 540156.7 4376131.7 448.7 3.74 552.6 32.18 0.30 0.01
MICTUR14 CAPSTONE MICROTURBINE 14 540157.7 4376133.0 448.7 3.74 552.6 32.18 0.30 0.01

T1_100N Turbine 1 Normal, 100% Load 540177.3 4376034.7 448.7 15.24 752.6 17.72 2.75 0.60
T2_100N Turbine 2 Normal, 100% Load 540188.7 4376050.4 448.7 15.24 752.6 17.72 2.75 0.60
T3_100N Turbine 3 Normal, 100% Load 540200.0 4376066.0 448.7 15.24 752.6 17.72 2.75 0.60
T4_100N Turbine 4 Normal, 100% Load 540211.4 4376081.7 448.7 15.24 752.6 17.72 2.75 0.60
T3_75L Turbine 3 Load, 75% Load 540200.0 4376066.0 448.7 15.24 741.9 14.70 2.75 0.50

FGHEAT2 FUEL GAS HEATER 2 540109.6 4376042.7 448.7 4.57 727.6 0.60 0.51 0.001
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Bradshaw Compressor Station - Modeled Source Inventory
Annual SO2 Modeling Analysis

Model ID Description X-Coordinate Y-Coordinate Elevation Stack Height
Stack 

Temperature Stack Velocity
Stack 

Diameter

SO2 Emission 

Rate
(m) (m) (m) (m) (K) (m/s) (m) (lb/hr)

MICTURB1 CAPSTONE MICROTURBINE 1 540159.6 4376135.5 448.7 3.74 552.6 32.18 0.30 0.01
MICTURB2 CAPSTONE MICROTURBINE 2 540160.5 4376136.8 448.7 3.74 552.6 32.18 0.30 0.01
MICTURB3 CAPSTONE MICROTURBINE 3 540161.3 4376138.1 448.7 3.74 552.6 32.18 0.30 0.01
MICTURB4 CAPSTONE MICROTURBINE 4 540162.3 4376139.5 448.7 3.74 552.6 32.18 0.30 0.01
MICTURB5 CAPSTONE MICROTURBINE 5 540163.2 4376140.8 448.7 3.74 552.6 32.18 0.30 0.01
FGHEAT1 FUEL GAS HEATER 1 540107.3 4376044.7 448.7 4.57 727.6 0.60 0.51 0.001

MICTURB6 CAPSTONE MICROTURBINE 6 540154.9 4376129.1 448.7 3.74 552.6 32.18 0.30 0.01
MICTURB7 CAPSTONE MICROTURBINE 7 540153.8 4376127.8 448.7 3.74 552.6 32.18 0.30 0.01
MICTURB8 CAPSTONE MICROTURBINE 8 540152.9 4376126.4 448.7 3.74 552.6 32.18 0.30 0.01
MICTURB9 CAPSTONE MICROTURBINE 9 540152.0 4376125.1 448.7 3.74 552.6 32.18 0.30 0.01
MICTUR10 CAPSTONE MICROTURBINE 10 540150.9 4376123.9 448.7 3.74 552.6 32.18 0.30 0.01
MICTUR11 CAPSTONE MICROTURBINE 11 540155.8 4376130.4 448.7 3.74 552.6 32.18 0.30 0.01
MICTUR12 CAPSTONE MICROTURBINE 12 540158.6 4376134.3 448.7 3.74 552.6 32.18 0.30 0.01
MICTUR13 CAPSTONE MICROTURBINE 13 540156.7 4376131.7 448.7 3.74 552.6 32.18 0.30 0.01
MICTUR14 CAPSTONE MICROTURBINE 14 540157.7 4376133.0 448.7 3.74 552.6 32.18 0.30 0.01

T1_100N Turbine 1 Normal, 100% Load 540177.3 4376034.7 448.7 15.24 752.6 17.72 2.75 0.60
T2_100N Turbine 2 Normal, 100% Load 540188.7 4376050.4 448.7 15.24 752.6 17.72 2.75 0.60
T3_100N Turbine 3 Normal, 100% Load 540200.0 4376066.0 448.7 15.24 752.6 17.72 2.75 0.60
T4_100N Turbine 4 Normal, 100% Load 540211.4 4376081.7 448.7 15.24 752.6 17.72 2.75 0.60
T1_50L Turbine 1 Load, 50% Load 540177.3 4376034.7 448.7 15.24 761.2 11.68 2.75 0.39
T3_50L Turbine 3 Load, 50% Load 540200.0 4376066.0 448.7 15.24 761.2 11.68 2.75 0.39
T4_50L Turbine 4 Load, 50% Load 540211.4 4376081.7 448.7 15.24 761.2 11.68 2.75 0.39
T2_50L Turbine 2 Load, 50% Load 540188.7 4376050.4 448.7 15.24 761.2 11.68 2.75 0.39

FGHEAT2 FUEL GAS HEATER 2 540109.6 4376042.7 448.7 4.57 727.6 0.60 0.51 0.001
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Bradshaw Compressor Station - Modeled Source Inventory
Load Analysis for Turbines 1, 2, 3, and 4

Model ID Description
(m) (m) (m) (m) (K) (m/s) (m)

T1_50N TURBINE 1 AT 50% load 540177.3 4376034.7 448.7 15.24 761.23 11.68 2.75 5.20 5.20 5.10 5.10 1.72 1.72 1.72 0.39 0.39 0.39 0.39
T2_50N TURBINE 2 AT 50% load 540188.7 4376050.4 448.7 15.24 761.23 11.68 2.75 5.20 5.20 5.10 5.10 1.72 1.72 1.72 0.39 0.39 0.39 0.39
T3_50N TURBINE 3 AT 50% load 540200.0 4376066.0 448.7 15.24 761.23 11.68 2.75 5.20 5.20 5.10 5.10 1.72 1.72 1.72 0.39 0.39 0.39 0.39
T4_50N TURBINE 4 AT 50% load 540211.4 4376081.7 448.7 15.24 761.23 11.68 2.75 5.20 5.20 5.10 5.10 1.72 1.72 1.72 0.39 0.39 0.39 0.39
T1_75N TURBINE 1 AT 75% load 540177.3 4376034.7 448.7 15.24 741.89 14.7 2.75 7.90 7.90 7.80 7.80 2.22 2.22 2.22 0.50 0.50 0.50 0.50
T2_75N TURBINE 2 AT 75% load 540188.7 4376050.4 448.7 15.24 741.89 14.7 2.75 7.90 7.90 7.80 7.80 2.22 2.22 2.22 0.50 0.50 0.50 0.50
T3_75N TURBINE 3 AT 75% load 540200.0 4376066.0 448.7 15.24 741.89 14.7 2.75 7.90 7.90 7.80 7.80 2.22 2.22 2.22 0.50 0.50 0.50 0.50
T4_75N TURBINE 4 AT 75% load 540211.4 4376081.7 448.7 15.24 741.89 14.7 2.75 7.90 7.90 7.80 7.80 2.22 2.22 2.22 0.50 0.50 0.50 0.50

T1_100N TURBINE 1 AT 100% load 540177.3 4376034.7 448.7 15.24 752.63 17.72 2.75 9.90 9.90 9.80 9.80 2.64 2.64 2.64 0.60 0.60 0.60 0.60
T2_100N TURBINE 2 AT 100% load 540188.7 4376050.4 448.7 15.24 752.63 17.72 2.75 9.90 9.90 9.80 9.80 2.64 2.64 2.64 0.60 0.60 0.60 0.60
T3_100N TURBINE 3 AT 100% load 540200.0 4376066.0 448.7 15.24 752.63 17.72 2.75 9.90 9.90 9.80 9.80 2.64 2.64 2.64 0.60 0.60 0.60 0.60
T4_100N TURBINE 4 AT 100% load 540211.4 4376081.7 448.7 15.24 752.63 17.72 2.75 9.90 9.90 9.80 9.80 2.64 2.64 2.64 0.60 0.60 0.60 0.60
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Load	Analysis	Results	for	Bradshaw	Compressor	Station	‐	AERMOD	Concentrations	(ug/m3)	Resulting	from	1	lb/hr	Emission	Rate

Turbine	1

Emission	Unit Avg.	Period Metric 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N
1‐hr H1H 7.43416 5.99502 5.23781 9.25833 8.18255 7.35075 7.60241 6.63774 5.86026 9.05489 8.05762 7.13185 8.92277 8.01217 7.30678

3‐hr H1H 4.7402 3.86811 3.36028 8.74414 7.70856 6.81196 6.65163 5.83149 5.06074 8.26846 7.46162 6.70141 7.65318 6.09692 4.39215

8‐hr H1H 4.23667 2.49021 2.15032 7.48991 6.48249 5.55344 4.47213 3.89183 2.9798 7.89115 7.10938 6.42886 4.68654 4.17127 3.71908

24‐hr H1H 1.84456 1.16561 0.86789 3.25521 2.79374 2.38181 2.56264 2.06198 1.50501 3.71601 3.17774 2.8206 2.25733 1.89182 1.5523

Monthly H1H 0.1402 0.09824 0.06979 0.37082 0.29131 0.22762 0.23314 0.15848 0.10424 0.39973 0.29008 0.23608 0.19934 0.14597 0.11026
Annual 1H 0.07362 0.04393 0.02809 0.08375 0.05552 0.03558 0.07786 0.05048 0.03463 0.0805 0.05648 0.03928 0.09427 0.06324 0.04188

Avg.	Period Metric 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N
1‐hr H1H 38.6576 47.3607 51.8543 48.1433 64.6421 72.7724 39.5325 52.4381 58.0166 47.0854 63.6552 70.6053 46.3984 63.2961 72.3371 48.1433 64.6421 72.7724
8‐hr H1H 22.0307 19.6727 21.2882 38.9475 51.2117 54.9791 23.2551 30.7455 29.5000 41.0340 56.1641 63.6457 24.3700 32.9530 36.8189 41.0340 56.1641 63.6457

PM10 24‐hr H1H 3.1772 2.5850 2.2927 5.6069 6.1957 6.2921 4.4140 4.5728 3.9758 6.4006 7.0473 7.4513 3.8881 4.1955 4.1008 6.4006 7.0473 7.4513
24‐hr H1H 3.1772 2.5850 2.2927 5.6069 6.1957 6.2921 4.4140 4.5728 3.9758 6.4006 7.0473 7.4513 3.8881 4.1955 4.1008 6.4006 7.0473 7.4513
Annual 1H 0.1268 0.0974 0.0742 0.1443 0.1231 0.0940 0.1341 0.1119 0.0915 0.1387 0.1253 0.1038 0.1624 0.1402 0.1106 0.1624 0.1402 0.1106
1‐hr H1H 37.9142 46.7612 51.3305 47.2175 63.8239 72.0374 38.7723 51.7744 57.4305 46.1799 62.8494 69.8921 45.5061 62.4949 71.6064 47.2175 63.8239 72.0374
Annual 1H 0.3755 0.3427 0.2753 0.4271 0.4331 0.3487 0.3971 0.3937 0.3394 0.4106 0.4405 0.3849 0.4808 0.4933 0.4104 0.4808 0.4933 0.4104
1‐hr H1H 2.9025 3.0136 3.1364 3.6147 4.1132 4.4016 2.9682 3.3366 3.5091 3.5352 4.0504 4.2705 3.4836 4.0275 4.3752 3.6147 4.1132 4.4016
3‐hr H1H 1.8507 1.9444 2.0121 3.4139 3.8749 4.0790 2.5969 2.9314 3.0303 3.2282 3.7508 4.0128 2.9880 3.0648 2.6300 3.4139 3.8749 4.0790
24‐hr H1H 0.7202 0.5859 0.5197 1.2709 1.4043 1.4262 1.0005 1.0365 0.9012 1.4508 1.5974 1.6890 0.8813 0.9510 0.9295 1.4508 1.5974 1.6890
Annual 1H 0.0287 0.0221 0.0168 0.0327 0.0279 0.0213 0.0304 0.0254 0.0207 0.0314 0.0284 0.0235 0.0368 0.0318 0.0251 0.0368 0.0318 0.0251

Pb Monthly H1H 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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Load	Analysis	Results	for	Bradshaw	Compressor	Station	‐	AERMOD	Concentrations	(ug/m3)	Resulting	from	1	lb/hr	Emission	Rate
Turbine	2

Emission	Unit Avg.	Period Metric 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N
1‐hr H1H 7.83272 6.88841 6.1165 9.4096 8.45326 7.56075 7.54026 6.68806 6.01918 9.39097 8.24071 7.26175 8.62232 7.80218 7.08027

3‐hr H1H 5.62903 4.62902 3.88396 8.2022 7.32921 6.56262 5.56091 4.75256 4.03982 7.72271 6.84993 6.06137 6.91857 6.01274 5.19094

8‐hr H1H 4.08631 3.44151 2.89171 6.73173 5.88445 5.19842 3.45986 2.96392 2.20528 6.91215 6.19792 5.60757 6.03963 5.34696 4.43237

24‐hr H1H 2.69654 2.28766 1.82305 3.29383 2.84784 2.4807 2.23269 1.87605 1.63289 3.54993 3.02603 2.56352 3.12652 2.66457 2.24414

Monthly H1H 0.18629 0.14457 0.10893 0.35924 0.28808 0.23386 0.25561 0.18231 0.12613 0.52396 0.41258 0.31421 0.25323 0.18769 0.15472
Annual 1H 0.06077 0.03944 0.02665 0.09369 0.0666 0.04527 0.07864 0.05356 0.03701 0.11266 0.08476 0.06353 0.09937 0.07283 0.05255

Avg.	Period Metric 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N
1‐hr H1H 40.7301 54.4184 60.5534 48.9299 66.7808 74.8514 39.2094 52.8357 59.5899 48.8330 65.1016 71.8913 44.8361 61.6372 70.0947 48.9299 66.7808 74.8514
8‐hr H1H 21.2488 27.1879 28.6279 35.0050 46.4872 51.4644 17.9913 23.4150 21.8323 35.9432 48.9636 55.5149 31.4061 42.2410 43.8805 35.9432 48.9636 55.5149

PM10 24‐hr H1H 4.6447 5.0733 4.8160 5.6735 6.3156 6.5533 3.8457 4.1605 4.3137 6.1146 6.7108 6.7721 5.3853 5.9092 5.9284 6.1146 6.7108 6.7721
24‐hr H1H 4.6447 5.0733 4.8160 5.6735 6.3156 6.5533 3.8457 4.1605 4.3137 6.1146 6.7108 6.7721 5.3853 5.9092 5.9284 6.1146 6.7108 6.7721
Annual 1H 0.1047 0.0875 0.0704 0.1614 0.1477 0.1196 0.1355 0.1188 0.0978 0.1941 0.1880 0.1678 0.1712 0.1615 0.1388 0.1941 0.1880 0.1678
1‐hr H1H 39.9469 53.7296 59.9417 47.9890 65.9354 74.0954 38.4553 52.1669 58.9880 47.8939 64.2775 71.1652 43.9738 60.8570 69.3866 47.9890 65.9354 74.0954
Annual 1H 0.3099 0.3076 0.2612 0.4778 0.5195 0.4436 0.4011 0.4178 0.3627 0.5746 0.6611 0.6226 0.5068 0.5681 0.5150 0.5746 0.6611 0.6226
1‐hr H1H 3.0581 3.4626 3.6625 3.6737 4.2493 4.5273 2.9439 3.3619 3.6042 3.6664 4.1424 4.3483 3.3663 3.9220 4.2396 3.6737 4.2493 4.5273
3‐hr H1H 2.1977 2.3269 2.3257 3.2023 3.6842 3.9296 2.1711 0.0000 2.4190 3.0151 3.4433 3.6295 2.7012 3.0225 3.1083 3.2023 3.6842 3.9296
24‐hr H1H 1.0528 1.1500 1.0916 1.2860 1.4315 1.4854 0.8717 0.9430 0.9778 1.3860 1.5211 1.5350 1.2207 1.3394 1.3438 1.3860 1.5211 1.5350
Annual 1H 0.0237 0.0198 0.0160 0.0366 0.0335 0.0271 0.0307 0.0269 0.0222 0.0440 0.0426 0.0380 0.0388 0.0366 0.0315 0.0440 0.0426 0.0380

Pb Monthly H1H 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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Load	Analysis	Results	for	Bradshaw	Compressor	Station	‐	AERMOD	Concentrations	(ug/m3)	Resulting	from	1	lb/hr	Emission	Rate
Turbine	3

Emission	Unit Avg.	Period Metric 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N
1‐hr H1H 6.6048 5.75607 5.09603 5.82438 5.29306 4.74107 6.68067 5.78382 4.95286 7.11671 6.2829 5.50442 7.50699 6.73945 6.11058

3‐hr H1H 6.05358 5.12224 4.26197 4.97153 4.16854 3.58423 4.01519 3.43283 2.98585 5.8787 5.04739 4.16846 7.05142 6.29994 5.60938

8‐hr H1H 3.60816 2.95292 2.31969 3.89396 3.43783 3.06313 2.66863 2.03849 1.69421 4.18762 3.40894 2.66737 4.12593 3.57165 3.0098

24‐hr H1H 2.44922 1.95512 1.53006 1.65009 1.47021 1.31966 0.94229 0.69966 0.56644 2.64768 2.00627 1.41779 3.14366 2.52297 1.99383

Monthly H1H 0.12302 0.08908 0.06703 0.21726 0.17596 0.14286 0.11895 0.07968 0.05622 0.38069 0.27683 0.20608 0.32314 0.22876 0.15788
Annual 1H 0.04263 0.02945 0.02117 0.0434 0.03127 0.02142 0.04594 0.02786 0.01987 0.07023 0.0488 0.03416 0.06063 0.03989 0.02618

Avg.	Period Metric 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N
1‐hr H1H 34.3450 45.4730 50.4507 30.2868 41.8152 46.9366 34.7395 45.6922 49.0333 37.0069 49.6349 54.4938 39.0363 53.2417 60.4947 39.0363 53.2417 60.4947
8‐hr H1H 18.7624 23.3281 22.9649 20.2486 27.1589 30.3250 13.8769 16.1041 16.7727 21.7756 26.9306 26.4070 21.4548 28.2160 29.7970 21.7756 28.2160 30.3250

PM10 24‐hr H1H 4.2187 4.3359 4.0420 2.8422 3.2605 3.4862 1.6230 1.5516 1.4964 4.5605 4.4493 3.7454 5.4148 5.5952 5.2672 5.4148 5.5952 5.2672
24‐hr H1H 4.2187 4.3359 4.0420 2.8422 3.2605 3.4862 1.6230 1.5516 1.4964 4.5605 4.4493 3.7454 5.4148 5.5952 5.2672 5.4148 5.5952 5.2672
Annual 1H 0.0734 0.0653 0.0559 0.0748 0.0693 0.0566 0.0791 0.0618 0.0525 0.1210 0.1082 0.0902 0.1044 0.0885 0.0692 0.1210 0.1082 0.0902
1‐hr H1H 33.6845 44.8973 49.9411 29.7043 41.2859 46.4625 34.0714 45.1138 48.5380 36.2952 49.0066 53.9433 38.2856 52.5677 59.8837 38.2856 52.5677 59.8837
Annual 1H 0.2174 0.2297 0.2075 0.2213 0.2439 0.2099 0.2343 0.2173 0.1947 0.3582 0.3806 0.3348 0.3092 0.3111 0.2566 0.3582 0.3806 0.3348
1‐hr H1H 2.5787 2.8934 3.0515 2.2740 2.6607 2.8389 2.6083 2.9074 2.9657 2.7785 3.1583 3.2960 2.9309 3.3878 3.6590 2.9309 3.3878 3.6590
3‐hr H1H 2.3635 2.5748 2.5520 1.9410 2.0954 2.1462 1.5676 0.0000 1.7879 2.2952 2.5372 2.4960 2.7530 3.1668 3.3589 2.7530 3.1668 3.3589
24‐hr H1H 0.9562 0.9828 0.9162 0.6442 0.7390 0.7902 0.3679 0.3517 0.3392 1.0337 1.0085 0.8490 1.2274 1.2682 1.1939 1.2274 1.2682 1.1939
Annual 1H 0.0166 0.0148 0.0127 0.0169 0.0157 0.0128 0.0179 0.0140 0.0119 0.0274 0.0245 0.0205 0.0237 0.0201 0.0157 0.0274 0.0245 0.0205

Pb Monthly H1H 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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Load	Analysis	Results	for	Bradshaw	Compressor	Station	‐	AERMOD	Concentrations	(ug/m3)	Resulting	from	1	lb/hr	Emission	Rate
Turbine	4

Emission	Unit Avg.	Period Metric 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N
1‐hr H1H 9.78651 8.49519 7.29085 9.45811 7.6484 5.73183 8.37612 6.48591 4.29586 9.78071 8.55544 7.63051 9.90861 8.50606 6.84473

3‐hr H1H 8.91752 6.73472 5.14592 5.89992 4.72509 3.57276 5.21807 4.4259 2.09505 9.03905 8.06529 7.18958 7.47494 6.33034 5.1897

8‐hr H1H 4.85343 3.91974 3.35675 3.60274 3.04477 2.56407 3.77269 1.85142 1.1678 7.07274 6.20365 5.53967 6.7065 5.58991 3.96172

24‐hr H1H 2.5242 1.83202 1.28447 1.94796 1.56751 1.33703 1.70776 0.99235 0.46425 4.86922 4.07541 3.55033 3.7614 2.80609 2.00831

Monthly H1H 0.14155 0.10563 0.06942 0.16101 0.12682 0.10187 0.13048 0.08485 0.05541 0.5821 0.43335 0.27392 0.2792 0.16907 0.0984
Annual 1H 0.04121 0.02741 0.01892 0.03483 0.02283 0.01647 0.04033 0.02637 0.01728 0.0894 0.06347 0.03995 0.05994 0.0407 0.02755

Avg.	Period Metric 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N
1‐hr H1H 50.8899 67.1120 72.1794 49.1822 60.4224 56.7451 43.5558 51.2387 42.5290 50.8597 67.5880 75.5420 51.5248 67.1979 67.7628 51.5248 67.5880 75.5420
8‐hr H1H 25.2378 30.9659 33.2318 18.7342 24.0537 25.3843 19.6180 14.6262 11.5612 36.7782 49.0088 54.8427 34.8738 44.1603 39.2210 36.7782 49.0088 54.8427

PM10 24‐hr H1H 4.3478 4.0629 3.3932 3.3553 3.4763 3.5321 2.9415 2.2007 1.2264 8.3870 9.0380 9.3790 6.4788 6.2230 5.3054 8.3870 9.0380 9.3790
24‐hr H1H 4.3478 4.0629 3.3932 3.3553 3.4763 3.5321 2.9415 2.2007 1.2264 8.3870 9.0380 9.3790 6.4788 6.2230 5.3054 8.3870 9.0380 9.3790
Annual 1H 0.0710 0.0608 0.0500 0.0600 0.0506 0.0435 0.0695 0.0585 0.0456 0.1540 0.1408 0.1055 0.1032 0.0903 0.0728 0.1540 0.1408 0.1055
1‐hr H1H 49.9112 66.2625 71.4503 48.2364 59.6575 56.1719 42.7182 50.5901 42.0994 49.8816 66.7324 74.7790 50.5339 66.3473 67.0784 50.5339 66.7324 74.7790
Annual 1H 0.2102 0.2138 0.1854 0.1776 0.1781 0.1614 0.2057 0.2057 0.1693 0.4559 0.4951 0.3915 0.3057 0.3175 0.2700 0.4559 0.4951 0.3915
1‐hr H1H 3.8209 4.2703 4.3657 3.6927 3.8447 3.4322 3.2702 3.2603 2.5723 3.8186 4.3006 4.5691 3.8685 4.2758 4.0986 3.8685 4.3006 4.5691
3‐hr H1H 3.4816 3.3854 3.0813 2.3035 2.3752 2.1393 2.0373 0.0000 1.2545 3.5290 4.0542 4.3051 2.9184 3.1821 3.1076 3.5290 4.0542 4.3051
24‐hr H1H 0.9855 0.9209 0.7691 0.7605 0.7880 0.8006 0.6667 0.4988 0.2780 1.9011 2.0486 2.1259 1.4685 1.4106 1.2026 1.9011 2.0486 2.1259
Annual 1H 0.0161 0.0138 0.0113 0.0136 0.0115 0.0099 0.0157 0.0133 0.0103 0.0349 0.0319 0.0239 0.0234 0.0205 0.0165 0.0349 0.0319 0.0239

Pb Monthly H1H 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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1. INTRODUCTION 

Mountain	Valley	Pipeline,	LLC	(MVP),	a	subsidiary	of	EQT	Corporation	(EQT),	is	seeking	authorization	from	the	
Federal	Energy	Regulatory	Commission	(FERC)	pursuant	to	Section	7(c)	of	the	Natural	Gas	Act	(NGA)	to	
construct	and	operate	a	new	natural	gas	compressor	station	in	Braxton	County,	West	Virginia	(the	Harris	
Compressor	Station).		 
 
The	Project	will	include	the	installation	of	the	following	combustion	equipment	at	the	Harris	Compressor	
Station:	
	

 Two	(2)	Solar	Titan	130	natural	gas‐fired	turbines,	each	rated	at	20,455	horsepower	(hp)	at	site‐specific	
conditions	(20,500	hp	ISO);	

 	Nine	(9)	Capstone	C200	microturbines,	each	rated	at	200	kW;	and	
 Two	(2)	natural	gas‐fired	fuel	gas	heaters,	each	rated	at	2.31	million	British	thermal	units	per	hour	
(MMBtu/hr).	1	

	
The	proposed	WB	Interconnect	will	be	located	approximately	0.2	kilometers	(km)	from	the	Harris	Compressor	
Station.	The	only	combustion	equipment	at	the	Interconnect	is	a	line	heater	rated	at	9.0	MMBtu/hr.	This	heater	
was	included	in	the	modeling	analysis	due	to	its	proximity	to	the	Harris	station.		
	
This	modeling	report	outlines	the	methodologies	used	to	conduct	the	air	dispersion	modeling	analysis	required	
by	the	FERC	for	the	project.		Air	dispersion	modeling	is	utilized	as	a	tool	to	demonstrate	that	the	project	
complies	with	the	National	Ambient	Air	Quality	Standards	(NAAQS).	
	
The	remainder	of	this	modeling	report	is	organized	as	follows:			
	

 Section	2:	Modeling	Procedures;	
 Section	3:		Modeling	Methodology	;	and			
 Section	4:	Modeling	Results.		

	
MVP	has	included,	as	Attachment	B	to	this	modeling	report,	a	CD	containing	all	the	files	associated	with	the	FERC	
air	dispersion	modeling	analysis	of	the	Project.		This	CD	includes	those	files	associated	with	importing	terrain	
elevations,	analyzing	building	downwash,	meteorological	data,	and	AERMOD.	

1.1. FACILITY BACKGROUND 

The	Harris	Compressor	Station	will	be	located	in	Braxton	County,	West	Virginia	at	approximately	543.2	
kilometers	east	and	4,286.1	kilometers	north,	Universal	Transverse	Mercator	(UTM)	Zone	17.		Figure	1‐1	
provides	an	area	map	which	shows	the	location	of	the	facility	relative	to	surrounding	terrain	and	other	features,	
such	as	roads	and	rivers.			
	

																																								 																							
1	The	station	will	also	include	one	(1)	natural	gas‐fired	office	building	heater	with	heat	input	of	0.12	MMBtu/hr,	one	
(1)	240	barrel	(bbl)	storage	tank	for	produced	fluids	and	one	(1)	100	bbl	storage	tank	for	used	oil.	The	heater	and	
tanks	are	insignificant	emissions	sources	and	were	not	included	in	the	model.	
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Figure	1‐1.	Area	Map	
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2. MODELING PROCEDURES 

2.1. NAAQS ANALYSIS 

Air	quality	dispersion	modeling	was	conducted	to	evaluate	the	cumulative	impact	with	regard	to	the	NAAQS	at	
the	Harris	Compressor	Station.		Modeling	was	conducted	for	particulate	matter	with	an	aerodynamic	diameter	
less	than	10	microns	(PM10),	particulate	matter	with	an	aerodynamic	diameter	less	than	2.5	microns	(PM2.5),	
sulfur	dioxide	(SO2),	nitrogen	dioxide	(NO2),	carbon	monoxide	(CO),	and	lead	(Pb).		The	NAAQS	evaluated	in	this	
modeling	analysis	are	presented	in	Table	2‐1.	

Table	2‐1.	Primary	and	Secondary	NAAQS	

Pollutant	 Averaging	
Period	

Primary	
NAAQS	
(μg/m3)	

Secondary	
NAAQS	
(μg/m3)	

Form	of	Standard	

PM10	 24‐hour	 150	 150	
Not	to	be	exceeded	more	than	once	per	year	
on	average	over	3	years	

PM2.5	
24‐hour	 35	 35	

3‐year	average	of	the	98th	percentile	24‐hour	
average	concentrations	

Annual	 12.0	 15.0	 3‐year	average	of	the	annual	arithmetic	mean	

SO2	

1‐hour	 196	(75	ppb)	 ‐‐	
3‐year	average	of	the	99th	percentile	of	daily	
maximum	1‐hour	concentrations	

3‐hour	 ‐‐	 1,300	(500	ppb)	 Not	to	be	exceeded	more	than	once	per	year	
24‐hour	 365	(140	ppb)A	 ‐‐	 Not	to	be	exceeded	more	than	once	per	year	
Annual	 80	(30	ppb)A	 ‐‐	 Annual	arithmetic	mean	

NO2	
1‐hour	 188	(100	ppb)	 ‐‐	

3‐year	average	of	the	98th	percentile	of	daily	
maximum	1‐hour	concentrations	

Annual	 100	(53	ppb)	 100	(53	ppb)	 Annual	arithmetic	mean	

CO	
1‐hour	

40,000	(35	
ppm)		

‐‐	
Not	to	be	exceeded	more	than	once	per	year	

8‐hour	 10,000	(9	ppm)	 ‐‐	 Not	to	be	exceeded	more	than	once	per	year	
Pb	 3‐monthB	 0.15	 0.15	 Maximum	arithmetic	mean	

A	The	annual	and	24‐hour	SO2	standards	will	be	revoked	one	year	after	the	effective	date	in	areas	with	a	designated	status	of	the	
revised	SO2	NAAQS,	per	40	CFR	§50.4(e).	

B	The	lead	NAAQS	is	evaluated	as	a	rolling	3‐month	average	concentration.		

2.2. BACKGROUND AIR QUALITY 

In	evaluating	cumulative	impacts	with	respect	to	the	NAAQS,	maximum	modeled	impacts	were	added	to	
representative	ambient	background	concentrations	and	compared	to	the	applicable	NAAQS.		Selection	of	the	
existing	monitoring	station	data	that	is	“representative”	of	the	ambient	air	quality	in	the	area	surrounding	the	
Harris	Compressor	Station	is	determined	based	on	the	following	three	criteria:		1)	monitor	location,	2)	data	
quality,	and	3)	data	currentness.		Key	considerations	based	on	the	monitor	location	criteria	include	proximity	to	
the	significant	impact	area	of	the	facility,	similarity	of	emission	sources	impacting	the	monitor	to	the	emission	
sources	impacting	the	airshed	surrounding	the	Harris	Compressor	Station,	and	the	similarity	of	the	land	use	and	
land	cover	(LULC)	surrounding	the	monitor	and	facility.		The	data	quality	criteria	refers	to	the	monitor	being	an	
approved	state	and	local	air	monitoring	station	(SLAM)	or	similar	monitor	type	subject	to	the	quality	assurance	
requirements	in	40	CFR	Part	58	Appendix	A.		Data	currentness	refers	to	the	fact	that	the	most	recent	three	
complete	years	of	quality	assured	data	are	generally	preferred.		
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Figure	2‐1	presents	the	location	of	the	closest,	most	representative	monitor	locations	which	are	proposed	for	
use	in	the	NAAQS	analysis.			

Figure	2‐1.	Background	Monitor	Locations	

	

As	is	discussed	in	more	detail,	MVP	selected	monitors	with	the	most	currently	available	data	(2012‐2014),	that	
are	within	the	region,	and	that	have	reasonably	similar	topographic	settings.		The	selected	monitors	are	
generally	in	more	populated	or	industrialized	areas	than	the	Harris	Compressor	Station	and	thus	represent	
conservative	estimates	of	ambient	background.	
	
With	regard	to	NO2	monitoring	data,	MVP	used	a	representative	ambient	monitor,	AQS#	51‐165‐0003,	located	at	
the	Rockingham	Virginia	Department	of	Transportation	(VDOT)	in	Rockingham	County,	Virginia.		The	
Rockingham	site	is	the	closest	monitoring	site	for	this	pollutant	[approximately	149	km	east	of	the	facility]	and	
has	high	data	counts	for	the	most	recent	three	years	(2012‐2014).		The	Rockingham	site	is	located	within	half	a	
kilometer	from	a	heavily	traveled	interstate	(Interstate	81).		Thus,	the	monitor	provides	conservative	estimates	
of	ambient	background	concentrations.			
	
For	CO,	MVP	used	a	representative	ambient	monitor,	AQS#	24‐023‐0002,	located	at	the	Piney	Run	monitoring	
station	in	Garrett	County,	Maryland.	The	Piney	Run	monitoring	station	is	located	approximately	167	km	
northeast	of	the	facility	and	is	the	closest	CO	monitoring	site	to	the	Harris	Compressor	Station.	Piney	Run	also	
has	similar	LULC	to	the	Harris	Compressor	Station	and	has	high	data	counts	for	the	most	recent	three	years	
(2012‐2014).	
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For	PM2.5,	MVP	used	a	representative	ambient	monitor,	AQS#	54‐033‐0003,	located	at	Washington	Irving	Junior	
High	School	in	Harrison	County,	West	Virginia.		The	Washington	Irving	site	is	the	closest	monitoring	site	for	
PM2.5	(approximately	64	km	northeast	of	the	facility).		In	addition,	PM2.5	is	a	regional	pollutant	and	due	to	the	
proximity	of	the	monitor,	the	background	concentration	is	expected	to	be	similar	to	that	of	the	Harris	
Compressor	Station.		The	Washington	Irving	site	is	also	located	in	a	much	more	populated	area	than	the	Harris	
Compressor	Station,	thus	the	monitor	provides	conservative	estimates	of	ambient	background	concentrations.						
	
For	SO2,	MVP	used	a	monitor	located	at	the	Morgantown	Airport	in	Monongalia	County,	West	Virginia	(AQS#	54‐
061‐0003).		This	monitor	is	located	approximately	114	km	northeast	of	the	station.	There	are	two	other	
monitoring	sites	located	nearly	equidistant	to	the	Morgantown	Airport.		However,	these	two	sites	are	directly	
situated	in	more	populated	areas,	Vienna/Parkersburg,	West	Virginia	and	Charleston,	West	Virginia	than	the	
Harris	Compressor	Station	or	the	Morgantown	monitor.		Notwithstanding	its	more	similar	LULC,	the	
Morgantown	site	is	located	in	a	more	populated	area	than	the	Harris	Compressor	Station	and	thus	provides	a	
conservative	estimate	of	background	concentrations.	
	
For	PM10,	MVP	used	a	monitor	located	at	Charleston	Baptist	Temple	in	Kanawha	County,	West	Virginia	(AQS#	
54‐039‐0010).		The	Charleston	Baptist	Temple	monitor	is	the	closest	PM10	monitor	to	the	Harris	Compressor	
Station,	and	it	located	approximately	107	km	southwest	of	the	facility.		This	monitoring	site	also	has	much	
higher	data	counts	in	the	most	recent	three	years	(2012‐2014)	than	the	two	next‐nearest	monitoring	sites.		
Given	its	location	in	Charleston,	West	Virginia,	this	monitor	provides	a	conservative	estimate	of	background	
concentration.	
	
For	lead,	MVP	used	a	monitor	located	at	the	Charleston	Baptist	Temple	in	Kanawha	County,	West	Virginia	(AQS#	
54‐039‐0010).		At	about	107	km	upwind	of	the	facility,	the	Charleston	site	is	the	closest	monitoring	site	for	lead	
and	is	located	in	a	much	more	populated	area	than	the	Compressor	Station.		Thus	the	monitor	provides	
conservative	estimates	of	ambient	background	concentrations.		
	
Table	2‐2	presents	a	list	of	the	selected	monitor	locations	and	measured	pollutants.	

Table	2‐2.	Selected	Background	Monitors	

Site	ID	 Address	 County	 State	 Pollutant	
Monitored	

51‐165‐
0003	

Rockingham	VDOT,	North	Valley	
Pike,	Harrisonburg,	VA	

Rockingham	 VA	 NO2	

24‐023‐
0002	

	Piney	Run,	Frostburg	Reservoir,	
Finzel,	MD	

Garrett	 MD	 CO	

54‐033‐
0003	

Washington	Irving	Junior	High	
School,	Clarksburg,	WV	

Harrison	 WV	 PM2.5	

54‐061‐
0003	

Morgantown	US	Airport,	
Morgantown,	WV	

Monongalia	 WV	 SO2	

54‐039‐
0010	

Charleston	Baptist	Temple,	
Charleston,	WV	

Kanawha	 WV	 PM10,	Pb	

	
Based	on	available,	validated	data,	MVP	proposes	to	utilize	the	ambient	background	concentrations	shown	in	
Table	2‐3	in	the	modeling	analyses.	
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Table	2‐3.	Selected	Background	Concentrations	

Pollutant	 Averaging	
Period	

2012‐2014	Monitor	
Background	
Concentration	

(μg/m3)	

Metric	 Monitor	Location	

PM10	 24‐hour	 30.0	
3‐year	maximum	

Highest‐second‐high	
(H2H)	

Charleston	Baptist	
Temple	

PM2.5	
24‐hour	 19.0	

3‐year	average	of	98th	
percentile	

Washing	Irving	Junior	
High	School	

Annual	 9.1	 3‐year	average	

SO2	

1‐hour	 39.3	
3‐year	average	of	99th	

percentile	
Morgantown	US	

Airport	
3‐hour	 41.9	 H2H	(2012)	
24‐hour	 16.8	 H2H	(2013)	

Annual	 5.2	
Annual	Average	

(2014)	

NO2	
1‐hour	 73.4	

3‐year	average	of	98th	
percentile	

Rockingham	VDOT	
Annual	 17.0	

Annual	Average	
(2012)	

CO	
1‐hour	 953.1	 H2H	(2012)	

Piney	Run	
8‐hour	 458.2	 H2H	(2012)	

Pb	 3‐month	 0.012	 Highest	Month	(2012)	
Charleston	Baptist	

Temple	
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3. MODELING METHODOLOGY 

This	section	of	the	modeling	report	describes	the	procedures	and	data	resources	utilized	in	the	air	dispersion	
modeling	analyses.			

3.1. DISPERSION MODEL SELECTION AND BUILDING DOWNWASH ANALYSIS 

Dispersion	models	predict	ambient	pollutant	concentrations	by	simulating	the	evolution	of	the	pollutant	plume	
over	time	and	space	given	data	inputs	including	the	quantity	of	emissions,	stack	exhaust	parameters	(e.g.,	
velocity,	flowrate,	and	temperature)	and	weather	data.		Building	structures	that	obstruct	wind	flow	near	
emission	points	may	cause	stack	discharges	to	become	caught	in	the	turbulent	wakes	of	these	structures	leading	
to	downwash	of	the	plumes.		Wind	blowing	around	a	building	creates	zones	of	turbulence	that	are	greater	than	if	
the	building	were	absent.		These	effects	generally	cause	higher	ground‐level	pollutant	concentrations	since	
building	downwash	inhibits	dispersion	from	elevated	stack	discharges.		For	this	reason,	building	downwash	
algorithms	are	considered	an	integral	component	of	the	selected	air	dispersion	model.	
	
Version	15181	of	the	AERMOD	model	was	used	to	estimate	maximum	ground‐level	concentrations	in	the	air	
pollutant	analyses	conducted.		AERMOD	is	a	refined,	steady‐state,	multiple	source	dispersion	model	that	was	
promulgated	in	December	2005	as	the	Environmental	Protection	Agency	(EPA)‐preferred	model	to	use	for	
industrial	sources	in	this	type	of	air	dispersion	modeling	analysis.2		The	AERMOD	modeling	was	performed	
using	regulatory	default	options	except	as	otherwise	noted	in	this	report.		The	AERMOD	model	has	the	Plume	
Rise	Modeling	Enhancements	(PRIME)	incorporated	in	the	regulatory	version,	so	the	direction‐specific	building	
downwash	dimensions	used	as	input	were	determined	by	the	Building	Profile	Input	Program,	PRIME	version	
(BPIP	PRIME),	version	04274.3		BPIP	PRIME	is	designed	to	incorporate	the	concepts	and	procedures	expressed	
in	the	Good	Engineering	Practice	(GEP)	Technical	Support	document,	the	Building	Downwash	Guidance	
document,	and	other	related	documents,4	while	incorporating	the	PRIME	enhancements	to	improve	prediction	
of	ambient	impacts	in	building	cavities	and	wake	regions.		Table	3‐1	summarizes	the	model	control	options	that	
were	utilized	in	this	analysis.	

																																								 																							
2 40 CFR 51, Appendix WGuideline on Air Quality Models, Appendix A.1 AMS/EPA Regulatory Model (AERMOD). 
3 Earth Tech, Inc., Addendum to the ISC3 User’s Guide, The PRIME Plume Rise and Building Downwash Model, Concord, MA. 
4 U.S. Environmental Protection Agency, Office of Air Quality Planning and Standards, Guidelines for Determination of Good 
Engineering Practice Stack Height (Technical Support Document for the Stack Height Regulations) (Revised), Research Triangle 
Park, North Carolina, EPA 450/4-80-023R, June 1985. 
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Table	3‐1.	Model	Selection	Options	

Control	Option	 Option	Selected	 Justification	
Pollutant	ID	 CO,	NO2,	PM10,	PM2.5,	SO2,	

Other	(for	lead)	
‐‐	

Terrain	 Elevated,	Meters	 The	receptor	grid	covers	varying	
terrain	elevations;	as	such,	the	
elevated	option	was	selected.	

Flagpole	Receptors	 N/A	 ‐‐	
Run	or	Not	 Run	 ‐‐	
Averaging	Times	 1‐hour,	3‐hour,	8‐hour,	24‐

hour,	month,	and	annual	
MVP	selected	the	appropriate	
averaging	periods	for	each	
pollutant.	

Model	 PRIME	 The	PRIME	algorithms	are	default.	
Dispersion	 Concentration,	Rural,	

Regulatory	Default	Option	
This	modeling	analysis	is	assessing	
compliance	with	concentration	
standards.		Harris	is	located	in	a	
predominantly	rural	area.		The	
regulatory	default	option	was	
selected.	

NO2	Model	Options	 N/A	 MVP	did	not	utilize	any	Tier	2	or	3	
model	options	for	NO2	modeling.	

Particulate	Model	Options	 N/A	 MVP	did	not	utilize	particle	
deposition	or	depletion	options	for	
particulate	modeling.	

Output	Files	 .aml	 Model	output	file	from	Breeze	User	
Interface	(contained	in	zip	files	
[.amz])	

3.2. METEOROLOGICAL DATA 

Site‐specific	dispersion	models	require	a	sequential	hourly	record	of	dispersion	meteorology	representative	of	
the	region	within	which	the	source	is	located.		In	the	absence	of	site‐specific	measurements,	readily	available	
data	from	the	closest	and	most	representative	National	Weather	Service	(NWS)	station	are	commonly	used.		
Regulatory	air	dispersion	modeling	using	AERMOD	requires	five	years	of	quality‐assured	meteorological	data	
that	includes	hourly	records	of	the	following	parameters:	

	
 Wind	speed;	
 Wind	direction;	
 Air	temperature;	
 Micrometeorological	parameters	(e.g.,	friction	velocity,	Monin‐Obukhov	length);	
 Mechanical	mixing	height;	and	
 Convective	mixing	height.	
	

The	first	three	of	these	parameters	are	directly	measured	by	monitoring	equipment	located	at	typical	surface	
observation	stations.		The	friction	velocity,	Monin‐Obukhov	length,	and	mixing	heights	are	derived	from	
characteristic	micrometeorological	parameters	and	from	observed	and	correlated	values	of	cloud	cover,	solar	
insulation,	time	of	day	and	year,	and	latitude	of	the	surface	observation	station.		Surface	observation	stations	
form	a	relatively	dense	network,	are	almost	always	found	at	airports,	and	are	typically	operated	by	the	NWS.		
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Upper	air	stations	are	fewer	in	number	than	surface	observing	points	since	the	upper	atmosphere	is	less	
vulnerable	to	local	effects	caused	by	terrain	or	other	land	influences	and	is	therefore	less	variable.		The	NWS	
operates	virtually	all	available	upper	air	measurement	stations	in	the	United	States.	

3.2.1. Site Location and Surface Characteristics 

MVP	utilized	2010	to	2014	meteorological	data	from	the	meteorological	tower	at	North	Central	West	Virginia	
Airport	(KCKB),	located	roughly	69	km	north	of	the	Harris	Compressor	Station.		Figure	3‐1	shows	the	relative	
location	of	North	Central	West	Virginia	airport	to	the	Harris	Compressor	Station.	

Figure	3‐1.	Location	of	North	Central	West	Virginia	Meteorological	Tower	

	

	
The	meteorological	tower	at	North	Central	West	Virginia	airport	is	not	the	closest	tower	to	the	Harris	
Compressor	Station.		Elkins‐Randolph	County	Airport	(KEKN)	is	located	approximately	60	km	from	the	station.		
However,	KEKN	is	situated	in	a	north‐south	valley	terrain	system,	which	is	not	true	of	the	Harris	Compressor	
Station,	and	sits	at	a	160	m	higher	elevation	than	the	Harris	site.		Given	these	considerations,	North	Central	West	
Virginia	airport	was	determined	to	be	the	most	representative	meteorological	station	based	on	site	location.		
	
AERSURFACE	(version	13016)	was	used	as	an	objective	method	for	evaluating	land	use	characteristics	and	their	
associated	micrometeorological	parameters	for	a	given	location.		The	AERSURFACE	program	was	used	in	the	
evaluation	of	potential	NWS	stations	in	the	area.		AERSURFACE	was	used	to	create	seasonal	values	of	albedo,	
Bowen	ratio	and	surface	roughness,	across	12	directional	sectors	(e.g.	0‐30	degrees).		The	seasonal	parameters	
correspond	to	the	calendar	months	in	which	they	occur	(i.e.	winter	values	for	December‐February).		The	albedo	
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and	Bowen	ratio	values	were	determined	from	taking	the	geometric	mean	over	a	10	kilometer	(km)	area	out	
from	the	location	of	interest.			The	surface	roughness	values	assigned	by	AERSURFACE	were	based	on	a	1	km	
radius	out	from	the	site.			
			
The	figures	in	Attachment	A	illustrate	the	magnitude	of	the	micrometeorological	differences	between	North	
Central	West	Virginia	airport	and	Harris	Compressor	Station	sites,	as	determined	by	AERSURFACE.	

 
The	albedo	and	Bowen	ratio	values	show	reasonable	agreement	across	the	directional	sectors.		However,	there	
are	variations	in	surface	roughness	across	a	couple	of	sectors.		Accordingly,	MVP	performed	a	sensitivity	
analysis	of	the	surface	characteristics	(most	notably	the	surface	roughness)	to	determine	the	impact	of	these	
differences.		For	this	assessment	a	constant	emission	rate	(1	lb/hr)	was	input	for	the	turbine	normal	operating	
scenario	(i.e.,	100	percent	load).		The	results	of	this	analysis	were	compared	for	all	receptors	in	the	domain	and	
for	each	metric	used	in	this	analysis	(e.g.,	1‐hour	H1H,	H2H,	H4H,	and	H8H,	3‐hour	H1H	and	H2H,	etc.).		AERMOD	
responded	to	the	surface	characteristics	differences	between	the	two	sites	with	moderately	varying	output	
concentrations	(33%	on	average).			

3.2.2. Topographic Setting 

The	complexity	of	the	terrain	is	another	important	consideration	in	determining	data	representativeness.		In	
addition	to	the	land	use	similarities	shown	above,	North	Central	West	Virginia	airport	and	the	Harris	
Compressor	Station	are	at	both	at	relatively	high	elevations	(~442	meters	for	the	station	and	~367	for	the	
tower)	without	significant	terrain	features	between	the	sites	or	similar	hills	around	the	individual	locations.			
	
Figure	3‐2	provides	a	wind	rose	for	North	Central	West	Virginia	airport	for	the	data	period	of	2010	to	2014.	
	

Figure	3‐2.	North	Central	West	Virginia	Airport	Wind	Rose	
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As	shown	in	Figure	3‐2,	wind	is	largely	from	the	southwest	at	North	Central	West	Virginia	airport.		This	is	the	
general	wind	pattern	in	this	area	and	is	also	expected	to	be	the	wind	pattern	at	the	Harris	Compressor	Station	
site.		To	demonstrate	this,	a	5‐year	wind	rose	(2010	–	2014)	for	the	Morgantown	Airport	which	is	located	115	
km	northeast	of	the	Harris	Compressor	Station	is	provided	as	Figure	3‐3.		All	wind	roses	show	the	same	
predominant	wind	directions	from	the	west	and	south.	

Figure	3‐3.	Morgantown	Airport	Wind	Rose	

	

3.2.3. Data Quality 

The	North	Central	West	Virginia	Airport	meteorological	data	was	processed	through	the	latest	version	of	
AERMET	(version	15181)	to	include	upper	air	measurements	from	the	Roanoke	Airport	site	(KRNK).		Per	EPA	
guidance,	1‐minute	Automated	Surface	Observing	System	(ASOS)	wind	data	was	also	incorporated	in	the	
processing,	using	the	latest	version	of	AERMINUTE	(version	14337).5		A	base	elevation	of	366.7	meters	was	used	
for	the	meteorological	tower	in	the	modeling	analysis.	

3.3. TREATMENT OF TERRAIN 

Through	the	use	of	the	AERMOD	terrain	preprocessor	(AERMAP),	AERMOD	incorporates	not	only	the	receptor	
heights,	but	also	an	effective	height	(hill	height	scale)	that	represents	the	significant	terrain	features	
surrounding	a	given	receptor	that	could	lead	to	plume	recirculation	and	other	terrain	interaction.6	
	
Receptor	terrain	elevations	input	to	the	model	were	those	interpolated	from	1/3	arc	second	National	Elevation	
Dataset	(NED)	data	obtained	from	the	U.S.	Geological	Survey	(USGS).		The	array	elevations	and	elevations	for	
emission	sources	and	buildings	at	the	Harris	Compressor	Station	were	based	on	site	grade	elevations.			
																																								 																							
5 Version 14237 of AERMINUTE was released after the modeling for this project was initiated.  The results of this modeling analysis 
are not expected to change based on the version of AERMINUTE. 

6  EPA, Users Guide for the AERMOD Terrain Preprocessor (AERMAP), Research Triangle Park, NC, EPA-454/B-03-003, October 2004. 
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3.4. RECEPTOR GRIDS 

For	this	air	dispersion	modeling	analysis,	ground‐level	concentrations	were	calculated	along	the	facility	
boundary	and	also	within	a	Cartesian	receptor	grid	outside	the	fenceline.		The	boundary	receptors	were	spaced	
50	meters	apart	starting	at	an	arbitrary	point	on	the	boundary.		The	Cartesian	grid	generally	consists	of	the	
following	receptor	spacing:	
	

 50	meter‐spaced	receptors	from	the	boundary	out	to	2	kilometers;	
 100	meter‐spaced	receptors	from	2	to	5	kilometers;	
 500	meter‐spaced	receptors	from	5	to	10	kilometers;	and	
 1,000	meter‐spaced	receptors	from	10	to	25	kilometers.	
	
In	general,	the	receptors	covered	a	region	extending	from	all	edges	of	the	Harris	Compressor	Station	boundary	
to	the	point	where	impacts	from	the	Project	are	no	longer	expected	to	be	significant.		For	this	modeling	analysis,	
MVP	considered	all	land	outside	of	the	facility’s	fenceline	to	be	ambient	air	although	MVP	owns	property	beyond	
the	fenceline.	
	
As	noted	previously,	receptor	elevations	required	by	AERMOD	were	determined	using	the	AERMAP	terrain	
preprocessor	(version	11103).		Figures	3‐5	and	3‐6	show	the	full	receptor	grid	and	a	closer	view	of	the	receptors	
are	the	facility,	respectively.	

Figure	3‐4.	Receptor	Grid	
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Figure	3‐5.	Receptor	Grid	(Zoomed	In)	

	

3.5. GEP STACK HEIGHT ANALYSIS 

Stack	height	regulations	restrict	the	use	of	stack	heights	in	excess	of	GEP	in	air	dispersion	modeling	analyses.		
Under	these	regulations,	that	portion	of	a	stack	in	excess	of	the	GEP	is	generally	not	creditable	when	modeling	to	
determine	source	impacts.		This	essentially	prevents	the	use	of	excessively	tall	stacks	to	reduce	ground‐level	
pollutant	concentrations.		The	minimum	stack	height	not	subject	to	the	effects	of	downwash,	called	the	GEP	
stack	height,	is	defined	by	the	following	formula:	
	

HGEP		 =	H	+	1.5L,	where:	
	
HGEP		 =	minimum	GEP	stack	height,	
H	 =	structure	height,	and	
L	 =	lesser	dimension	of	the	structure	(height	or	projected	width).	

	
The	wind	direction‐specific	downwash	dimensions	and	the	dominant	downwash	structures	used	in	this	analysis	
are	determined	using	BPIP	PRIME.		In	general,	the	lowest	GEP	stack	height	for	any	source	is	65	meters	by	
default.7		A	source	may	construct	a	stack	that	exceeds	GEP,	but	is	limited	to	the	GEP	stack	height	in	the	air	quality	
analysis	demonstration.		All	proposed	source	stacks	at	the	Harris	Compressor	Station	are	less	than	65	meters	
tall	and	therefore	meet	the	requirements	of	GEP.			

																																								 																							
7 40 CFR §51.100(ii). 



	

Mountain Valley Pipeline, LLC | FERC Air Quality Modeling Report 
Harris Compressor Station 

 3-8 

3.6. REPRESENTATION OF EMISSION SOURCES 

3.6.1. Coordinate System 

In	all	modeling	analysis	data	files,	the	location	of	emission	sources,	structures,	and	receptors,	are	represented	in	
the	UTM	coordinate	system.		The	UTM	grid	divides	the	world	into	coordinates	that	are	measured	in	north	
meters	(measured	from	the	equator)	and	east	meters	(measured	from	the	central	meridian	of	a	particular	zone,	
which	is	set	at	500	km).		The	datum	for	this	modeling	analysis	is	based	on	North	American	Datum	1983	(NAD	
83).		UTM	coordinates	for	this	analysis	all	reside	within	UTM	Zone	17.	

3.6.2. Source Types 

The	AERMOD	dispersion	model	allows	for	emission	units	to	be	represented	as	point,	area,	or	volume	sources.		In	
these	air	dispersions	modeling	analyses,	MVP	utilized	point	sources	for	all	emission	sources.		There	were	no	
area	or	volumes	sources	used	in	this	modeling	analysis.	
	
For	point	sources	with	unobstructed	vertical	releases,	it	is	appropriate	to	use	actual	stack	parameters	(i.e.,	
height,	diameter,	exhaust	gas	temperature,	and	gas	exit	velocity)	in	the	modeling	analyses.		The	proposed	
turbines	and	heaters	at	the	Harris	Compressor	Station	and	WB	Interconnect	have	an	unobstructed	vertical	
release	and	were	therefore	modeled	as	point	sources.		Stack	parameters	(i.e.,	height,	diameter,	exhaust	gas	
temperature,	and	gas	exit	velocity)	used	in	the	modeling	analyses	were	based	on	design	values	for	the	turbine	
for	each	operating	load	considered	in	the	analysis.			
	
The	proposed	microturbines	at	the	Harris	Compressor	Station	are	equipped	with	hinged	rain	caps.		These	rain	
caps	are	necessary	to	avoid	rainwater	build	up	when	the	units	are	not	operating.		However,	during	operation	the	
rain	caps	are	forced	open	by	the	exhaust	plume	and	remain	open	during	operation	thereby	not	obstructing	the	
plume.		As	such,	these	sources	were	also	modeled	as	point	sources	with	their	design	values	for	height,	diameter,	
exhaust	gas	temperature,	and	gas	exit	velocity.8	

3.6.3. Source Parameters and Emission Rates 

In	general,	a	dispersion	modeling	analysis	should	contain	sufficient	detail	to	determine	the	maximum	ambient	
concentration	of	the	pollutant	under	consideration,	and	in	many	cases	this	involves	modeling	several	operating	
loads	or	production	rates.		As	such,	this	modeling	analysis	considered	the	proposed	combustion	turbine	
operating	at	various	expected	load	scenarios	(100	percent,	75	percent,	and	50	percent	loads).		These	scenarios	
encompass	the	variations	in	flow	potentially	resulting	from	reduced	operational	loads,	thus	determining	the	
worst‐case	modeled	concentrations.		For	this	load	analysis,	a	unit	emission	rate	(one	lb/hr)	was	input	into	the	
model	and	results	were	scaled	based	on	the	actual	potential	to	emit	(lb/hr)	for	each	operating	load.		The	worst‐
case	load	determined	from	this	load	analysis	(as	shown	in	Attachment	D)	and	the	100	percent	load	scenario	
were	utilized	in	the	AERMOD	modeling	analyses.			
	
MVP	also	evaluated	the	effect	of	startup	and	shutdown	emissions	from	the	proposed	combustion	turbines	in	this	
analysis.		A	startup	or	shutdown	event	of	the	turbine	is	expected	to	last	10	minutes.		This	is	a	much	shorter	time	
than	the	shortest	NAAQS	averaging	period	(i.e.,	1‐hour)	and	as	such	was	not	included	in	modeling.		In	addition,	
the	only	modeled	pollutants	for	which	startup	and	shutdown	emissions	are	available	are	NO2	and	CO.		For	NO2,	
																																								 																							
8	The Vermont Department of Environmental Conservation and Northwest Clean Air Agency have both published guidance 
supporting the treatment of hinged rain caps as unobstructed, vertical releases 
(http://www.anr.state.vt.us/air/permitting/docs/Rain_Guard_Guidance.pdf and 
http://www.nwcleanair.org/pdf/forms/misc/Stack%20and%20Rain%20Guard%20Requirements1.pdf ).  The West Virginia 
Department of Environmental Protection does not have any state-specific air dispersion modeling guidance.	
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the	startup	and	shutdown	emissions,	in	lb/event,	are	much	less	than	the	normal	operation	hourly	emission	rate.		
For	CO,	emissions	per	event	are	higher	than	the	normal	operation	hourly	emission	rate,	however,	the	modeling	
results	for	the	1‐hour	CO	standard	are	well	below	the	NAAQS.	
	
The	source	parameters	and	emissions	utilized	in	this	analysis	are	included	in	Attachment	C.
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4. MODELING RESULTS 

Following	the	procedures	and	methods	discussed	in	this	report,	the	following	tables	summarize	the	results	from	
the	conducted	modeling	analyses.		As	shown	in	the	tables	below,	the	results	of	the	analyses	indicate	that	the	
predicted	ambient	impacts	resulting	from	the	operation	of	the	Harris	Compressor	Station	plus	the	
existing	ambient	background	concentration	are	lower	than	each	of	the	NAAQS.	
	
Electronic	input	and	output	files	for	all	AERMOD	model	runs	are	included	in	Attachment	B.			
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Table	4‐1.	Modeling	Results	‐	PM10	24‐Hour	NAAQS	

Scenario/	Load	 H6H	Modeled	
Concentration	

(μg/m3)	

Background	
Concentration	

(μg/m3)	

Total	
Concentration	

(μg/m3)	

NAAQS	
(μg/m3)	

Below	
NAAQS?	

100%	Load	 8.0	
30.0	

38.0	
150	

Yes	
Worst‐Case	Load	 8.5	 38.5	 Yes	

Table	4‐2.	Modeling	Results	–	PM2.5	24‐Hour	NAAQS	

Scenario/	Load	 5‐year	Average	H1H	
Modeled	Concentration	

(μg/m3)	

Background	
Concentration	

(μg/m3)	

Total	
Concentration	

(μg/m3)	

NAAQS	
(μg/m3)	

Below	
NAAQS?	

100%	Load	 4.2	
19.0	

23.2	
35	

Yes	
Worst‐Case	Load	 4.6	 23.6	 Yes	

Table	4‐3.	Modeling	Results	–	PM2.5	Annual	NAAQS	

Scenario/	Load	 5‐year	Average	
Modeled	Concentration	

(μg/m3)	

Background	
Concentration	

(μg/m3)	

Total	
Concentration	

(μg/m3)	

NAAQS	
(μg/m3)	

Below	
NAAQS?	

100%	Load	 0.9	
9.1	

10.0	
12	

Yes	
Worst‐Case	Load	 1.2	 10.3	 Yes	
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Table	4‐4.	Modeling	Results	–	SO2	1‐Hour	NAAQS	

Scenario/	Load	 5‐year	Average	H4H	
Modeled	Concentration	

(μg/m3)	

Background	
Concentration	

(μg/m3)	

Total	
Concentration	

(μg/m3)	

NAAQS	
(μg/m3)	

Below	
NAAQS?	

100%	Load	 3.8	
39.3	

43.1	
196	

Yes	
Worst‐Case	Load	 3.8	 43.1	 Yes	

Table	4‐5.	Modeling	Results	–	SO2	3‐Hour	NAAQS	

Scenario/	Load	 H2H	Modeled	Concentration	(μg/m3)	 Background	
Concentration	

(μg/m3)	

Total	
Concentration	

(μg/m3)	

NAAQS	
(μg/m3)	

Below	
NAAQS?	2010	 2011	 2012	 2013	 2014	 Maximum	

100%	Load/Worst‐Case	
Load	

3.1	 3.9	 3.6	 3.6	 3.8	 3.9	 41.9	 45.8	 1,300	 Yes	

Table	4‐6.	Modeling	Results	–	SO2	24‐Hour	NAAQS	

Scenario/	Load	 H2H	Modeled	Concentration	(μg/m3)	 Background	
Concentration	

(μg/m3)	

Total	
Concentration	

(μg/m3)	

NAAQS	
(μg/m3)	

Below	
NAAQS?	2010	 2011	 2012	 2013	 2014	 Maximum	

100%	Load	 1.3	 2.6	 1.6	 1.8	 1.9	 2.6	
16.8	

19.4	
365	

Yes	
Worst‐Case	Load	 1.6	 2.7	 1.8	 1.9	 1.9	 2.7	 19.4	 Yes	
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Table	4‐7.	Modeling	Results	–	SO2	Annual	NAAQS	

Scenario/	Load	 1st	High	Modeled	Concentration	(μg/m3)	 Background	
Concentration	

(μg/m3)	

Total	
Concentration	

(μg/m3)	

NAAQS	
(μg/m3)

Below	
NAAQS?	2010	 2011	 2012	 2013	 2014	 Maximum	

100%	Load	 0.1	 0.2	 0.1	 0.1	 0.2	 0.2	
5.2	

5.4	
80	

Yes	
Worst‐Case	Load	 0.2	 0.2	 0.2	 0.2	 0.2	 0.2	 5.4	 Yes	

Table	4‐8.	Modeling	Results	–	NO2	1‐Hour	NAAQS	

Scenario/	Load	 5‐year	Average	H8H	
Modeled	Concentration	

(μg/m3)	

Background	
Concentration	

(μg/m3)	

Total	
Concentration	

(μg/m3)	

NAAQS	
(μg/m3)	

Below	
NAAQS?	

100%	Load	 90.8	
73.4	

164.2	
188	

Yes	
Worst‐Case	Load	 90.8	 164.2	 Yes	

Table	4‐9.	Modeling	Results	–	NO2	Annual	NAAQS	

Scenario/	Load	 1st	High	Modeled	Concentration	(μg/m3)	 Background	
Concentration	

(μg/m3)	

Total	
Concentration	

(μg/m3)	

NAAQS	
(μg/m3)	

Below	
NAAQS?	2010	 2011	 2012	 2013	 2014	 Maximum	

100%	Load	 9.9	 8.6	 8.3	 7.8	 9.8	 9.9	
17.0	

26.9	
100	

Yes	
Worst‐Case	Load	 10.8	 9.6	 9.4	 8.8	 11.0	 11.0	 28.1	 Yes	

Table	4‐10.	Modeling	Results	–	CO	1‐Hour	NAAQS	

Scenario/	Load	 H2H	Modeled	Concentration	(μg/m3)	 Background	
Concentration	

(μg/m3)	

Total	
Concentration	

(μg/m3)	

NAAQS	
(μg/m3)	

Below	
NAAQS?	2010	 2011	 2012	 2013	 2014	 Maximum	

100%	Load	 97.8	 92.4	 90.3	 91.7	 100.4	 100.4	
953.1	

1053.5	
40,000	

Yes	
Worst‐Case	Load	 97.8	 93.1	 90.8	 96.4	 100.8	 100.8	 1053.9	 Yes	
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Table	4‐11.	Modeling	Results	–	CO	8‐Hour	NAAQS	

Scenario/	Load	 H2H	Modeled	Concentration	(μg/m3)	 Background	
Concentration	

(μg/m3)	

Total	
Concentration	

(μg/m3)	

NAAQS	
(μg/m3)	

Below	
NAAQS?	2010	 2011	 2012	 2013	 2014	 Maximum	

100%	Load/Worst‐Case	
Load	

57.6	 65.3	 62.8	 55.1	 61.6	 65.3	 458.2	 523.6	 10,000	 Yes	

Table	4‐12.	Modeling	Results	–	Lead	3‐Month	NAAQS	

Scenario/	Load	 H1H	Modeled	Concentration	(μg/m3)A	 Background	
Concentration	

(μg/m3)	

Total	
Concentration	

(μg/m3)	

NAAQS	
(μg/m3)	

Below	
NAAQS?	2010	 2011	 2012	 2013	 2014	 Maximum	

100%	Load	 0.00006	 0.00005	 0.00005	 0.00006	 0.00008	 0.00008	 0.012	 0.01	 0.15	 Yes	
A		Results	shown	are	maximum	monthly	average	concentration.		This	is	a	conservative	assumption	as	the	NAAQS	is	based	on	a	rolling	3‐month	average.	
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Harris Compressor Station - Modeled Source Inventory
1-Hour CO Modeling Analysis

Model ID Description X-Coordinate Y-Coordinate Elevation Stack Height
Stack 

Temperature Stack Velocity
Stack 

Diameter
CO Emission 

Rate
(m) (m) (m) (m) (K) (m/s) (m) (lb/hr)

FGHEAT1 FUEL GAS HEATER 1 543234.6 4286117.1 441.7 4.57 727.6 0.60 0.51 0.18
MICTURB1 CAPSTONE MICROTURBINE 1 543294.6 4286035.2 441.7 3.74 552.6 32.18 0.30 0.22
MICTURB2 CAPSTONE MICROTURBINE 2 543295.5 4286033.9 441.7 3.74 552.6 32.18 0.30 0.22
MICTURB3 CAPSTONE MICROTURBINE 3 543296.3 4286032.5 441.7 3.74 552.6 32.18 0.30 0.22
MICTURB4 CAPSTONE MICROTURBINE 4 543297.3 4286031.1 441.7 3.74 552.6 32.18 0.30 0.22
MICTURB5 CAPSTONE MICROTURBINE 5 543298.1 4286029.7 441.7 3.74 552.6 32.18 0.30 0.22
MICTURB6 CAPSTONE MICROTURBINE 6 543290.1 4286042.2 441.7 3.74 552.6 32.18 0.30 0.22
MICTURB7 CAPSTONE MICROTURBINE 7 543289.3 4286043.6 441.7 3.74 552.6 32.18 0.30 0.22
MICTURB8 CAPSTONE MICROTURBINE 8 543288.5 4286045 441.7 3.74 552.6 32.18 0.30 0.22
MICTURB9 CAPSTONE MICROTURBINE 9 543287.5 4286046.4 441.7 3.74 552.6 32.18 0.30 0.22

T1_100N TURBINE 1 Normal, 100% Load 543194.1 4286062.4 441.7 15.24 756.5 13.88 2.92 9.03
T2_100N TURBINE 2 Normal, 100% Load 543203.1 4286044.8 441.7 15.24 756.5 13.88 2.92 9.03
T1_50L TURBINE 1 Load, 50% Load 543194.1 4286062.4 441.7 15.24 648.2 6.91 2.92 5.20
T2_50L TURBINE 2 Load, 50% Load 543203.1 4286044.8 441.7 15.24 648.2 6.91 2.92 5.20
WBHTR WB INTERCONNECT LINE HEATER 543037.5 4286212.2 475.5 4.27 727.6 31.24 0.46 0.70

FGHEAT2 FUEL GAS HEATER 2 543237.5 4286118.4 441.7 4.57 727.6 0.60 0.51 0.18

Harris Compressor Station
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Harris Compressor Station - Modeled Source Inventory
8-hour CO Modeling Analysis

Model ID Description X-Coordinate Y-Coordinate Elevation Stack Height
Stack 

Temperature Stack Velocity
Stack 

Diameter
CO Emission 

Rate
(m) (m) (m) (m) (K) (m/s) (m) (lb/hr)

FGHEAT1 FUEL GAS HEATER 1 543234.6 4286117.1 441.7 4.57 727.6 0.60 0.51 0.18
MICTURB1 CAPSTONE MICROTURBINE 1 543294.6 4286035.2 441.7 3.74 552.6 32.18 0.30 0.22
MICTURB2 CAPSTONE MICROTURBINE 2 543295.5 4286033.9 441.7 3.74 552.6 32.18 0.30 0.22
MICTURB3 CAPSTONE MICROTURBINE 3 543296.3 4286032.5 441.7 3.74 552.6 32.18 0.30 0.22
MICTURB4 CAPSTONE MICROTURBINE 4 543297.3 4286031.1 441.7 3.74 552.6 32.18 0.30 0.22
MICTURB5 CAPSTONE MICROTURBINE 5 543298.1 4286029.7 441.7 3.74 552.6 32.18 0.30 0.22
MICTURB6 CAPSTONE MICROTURBINE 6 543290.1 4286042.2 441.7 3.74 552.6 32.18 0.30 0.22
MICTURB7 CAPSTONE MICROTURBINE 7 543289.3 4286043.6 441.7 3.74 552.6 32.18 0.30 0.22
MICTURB8 CAPSTONE MICROTURBINE 8 543288.5 4286045 441.7 3.74 552.6 32.18 0.30 0.22
MICTURB9 CAPSTONE MICROTURBINE 9 543287.5 4286046.4 441.7 3.74 552.6 32.18 0.30 0.22

T1_100N TURBINE 1 Normal, 100% Load 543194.1 4286062.4 441.7 15.24 756.5 13.88 2.92 9.03
T2_100N TURBINE 2 Normal, 100% Load 543203.1 4286044.8 441.7 15.24 756.5 13.88 2.92 9.03
WBHTR WB INTERCONNECT LINE HEATER 543037.5 4286212.2 475.5 4.27 727.6 31.24 0.46 0.70

FGHEAT2 FUEL GAS HEATER 2 543237.5 4286118.4 441.7 4.57 727.6 0.60 0.51 0.18

Harris Compressor Station
Air Quality Modeling Report 2 Attachment C



Harris Compressor Station - Modeled Source Inventory
Pb Modeling Analysis

Model ID Description X-Coordinate Y-Coordinate Elevation Stack Height
Stack 

Temperature Stack Velocity
Stack 

Diameter
Pb Emission 

Rate
(m) (m) (m) (m) (K) (m/s) (m) (lb/hr)

FGHEAT1 FUEL GAS HEATER 1 543234.6 4286117.1 441.7 4.57 727.6 0.60 0.51 1.07E-06
MICTURB1 CAPSTONE MICROTURBINE 1 543294.6 4286035.2 441.7 3.74 552.6 32.18 0.30 0.0E+00
MICTURB2 CAPSTONE MICROTURBINE 2 543295.5 4286033.9 441.7 3.74 552.6 32.18 0.30 0.0E+00
MICTURB3 CAPSTONE MICROTURBINE 3 543296.3 4286032.5 441.7 3.74 552.6 32.18 0.30 0.0E+00
MICTURB4 CAPSTONE MICROTURBINE 4 543297.3 4286031.1 441.7 3.74 552.6 32.18 0.30 0.0E+00
MICTURB5 CAPSTONE MICROTURBINE 5 543298.1 4286029.7 441.7 3.74 552.6 32.18 0.30 0.0E+00
MICTURB6 CAPSTONE MICROTURBINE 6 543290.1 4286042.2 441.7 3.74 552.6 32.18 0.30 0.0E+00
MICTURB7 CAPSTONE MICROTURBINE 7 543289.3 4286043.6 441.7 3.74 552.6 32.18 0.30 0.0E+00
MICTURB8 CAPSTONE MICROTURBINE 8 543288.5 4286045 441.7 3.74 552.6 32.18 0.30 0.0E+00
MICTURB9 CAPSTONE MICROTURBINE 9 543287.5 4286046.4 441.7 3.74 552.6 32.18 0.30 0.0E+00

T1_100N TURBINE 1 Normal and worst case load 543194.1 4286062.4 441.7 15.24 756.5 13.88 2.92 0.0E+00
T2_100N TURBINE 2 Normal and worst case load 543203.1 4286044.8 441.7 15.24 756.5 13.88 2.92 0.0E+00
WBHTR WB INTERCONNECT LINE HEATER 543037.5 4286212.2 475.5 4.27 727.6 31.24 0.46 4.2E-06

FGHEAT2 FUEL GAS HEATER 2 543237.5 4286118.4 441.7 4.57 727.6 0.60 0.51 1.07E-06

* No load scenario was run for the turbines as there are no lead emissions from the turbines with which to determine worst-case load.

Harris Compressor Station
Air Quality Modeling Report 3 Attachment C



Harris Compressor Station - Modeled Source Inventory
1-Hour NO2 Modeling Analysis

Model ID Description X-Coordinate Y-Coordinate Elevation Stack Height
Stack 

Temperature Stack Velocity
Stack 

Diameter

NO2 Emission 

Rate
(m) (m) (m) (m) (K) (m/s) (m) (lb/hr)

FGHEAT1 FUEL GAS HEATER 1 543234.6 4286117.1 441.7 4.57 727.6 0.60 0.51 0.21
MICTURB1 CAPSTONE MICROTURBINE 1 543294.6 4286035.2 441.7 3.74 552.6 32.18 0.30 0.08
MICTURB2 CAPSTONE MICROTURBINE 2 543295.5 4286033.9 441.7 3.74 552.6 32.18 0.30 0.08
MICTURB3 CAPSTONE MICROTURBINE 3 543296.3 4286032.5 441.7 3.74 552.6 32.18 0.30 0.08
MICTURB4 CAPSTONE MICROTURBINE 4 543297.3 4286031.1 441.7 3.74 552.6 32.18 0.30 0.08
MICTURB5 CAPSTONE MICROTURBINE 5 543298.1 4286029.7 441.7 3.74 552.6 32.18 0.30 0.08
MICTURB6 CAPSTONE MICROTURBINE 6 543290.1 4286042.2 441.7 3.74 552.6 32.18 0.30 0.08
MICTURB7 CAPSTONE MICROTURBINE 7 543289.3 4286043.6 441.7 3.74 552.6 32.18 0.30 0.08
MICTURB8 CAPSTONE MICROTURBINE 8 543288.5 4286045 441.7 3.74 552.6 32.18 0.30 0.08
MICTURB9 CAPSTONE MICROTURBINE 9 543287.5 4286046.4 441.7 3.74 552.6 32.18 0.30 0.08

T1_100N TURBINE 1 Normal, 100% Load 543194.1 4286062.4 441.7 15.24 756.5 13.88 2.92 8.90
T2_100N TURBINE 2 Normal, 100% Load 543203.1 4286044.8 441.7 15.24 756.5 13.88 2.92 8.90
T1_50L TURBINE 1 Load, 50% Load 543194.1 4286062.4 441.7 15.24 648.2 6.91 2.92 5.13
T2_50L TURBINE 2 Load, 50% Load 543203.1 4286044.8 441.7 15.24 648.2 6.91 2.92 5.13
WBHTR WB INTERCONNECT LINE HEATER 543037.5 4286212.2 475.5 4.27 727.6 31.24 0.46 0.83

FGHEAT2 FUEL GAS HEATER 2 543237.5 4286118.4 441.7 4.57 727.6 0.60 0.51 0.21

Harris Compressor Station
Air Quality Modeling Report 4 Attachment C



Harris Compressor Station - Modeled Source Inventory
Annual NO2 Modeling Analysis

Model ID Description X-Coordinate Y-Coordinate Elevation Stack Height
Stack 

Temperature Stack Velocity
Stack 

Diameter

NO2 Emission 

Rate
(m) (m) (m) (m) (K) (m/s) (m) (lb/hr)

FGHEAT1 FUEL GAS HEATER 1 543234.6 4286117.1 441.7 4.57 727.6 0.60 0.51 0.21
MICTURB1 CAPSTONE MICROTURBINE 1 543294.6 4286035.2 441.7 3.74 552.6 32.18 0.30 0.08
MICTURB2 CAPSTONE MICROTURBINE 2 543295.5 4286033.9 441.7 3.74 552.6 32.18 0.30 0.08
MICTURB3 CAPSTONE MICROTURBINE 3 543296.3 4286032.5 441.7 3.74 552.6 32.18 0.30 0.08
MICTURB4 CAPSTONE MICROTURBINE 4 543297.3 4286031.1 441.7 3.74 552.6 32.18 0.30 0.08
MICTURB5 CAPSTONE MICROTURBINE 5 543298.1 4286029.7 441.7 3.74 552.6 32.18 0.30 0.08
MICTURB6 CAPSTONE MICROTURBINE 6 543290.1 4286042.2 441.7 3.74 552.6 32.18 0.30 0.08
MICTURB7 CAPSTONE MICROTURBINE 7 543289.3 4286043.6 441.7 3.74 552.6 32.18 0.30 0.08
MICTURB8 CAPSTONE MICROTURBINE 8 543288.5 4286045 441.7 3.74 552.6 32.18 0.30 0.08
MICTURB9 CAPSTONE MICROTURBINE 9 543287.5 4286046.4 441.7 3.74 552.6 32.18 0.30 0.08

T1_100N TURBINE 1 Normal, 100% Load 543194.1 4286062.4 441.7 15.24 756.5 13.88 2.92 8.90
T2_100N TURBINE 2 Normal, 100% Load 543203.1 4286044.8 441.7 15.24 756.5 13.88 2.92 8.90
T1_50L TURBINE 1 Load, 50% Load 543194.1 4286062.4 441.7 15.24 648.2 6.91 2.92 5.13
T2_50L TURBINE 2 Load, 50% Load 543203.1 4286044.8 441.7 15.24 648.2 6.91 2.92 5.13
WBHTR WB INTERCONNECT LINE HEATER 543037.5 4286212.2 475.5 4.27 727.6 31.24 0.46 0.83

FGHEAT2 FUEL GAS HEATER 2 543237.5 4286118.4 441.7 4.57 727.6 0.60 0.51 0.21

Harris Compressor Station
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Harris Compressor Station - Modeled Source Inventory
24-Hour PM2.5 Modeling Analysis

Model ID Description X-Coordinate Y-Coordinate Elevation Stack Height
Stack 

Temperature Stack Velocity
Stack 

Diameter

PM2.5 Emission 

Rate
(m) (m) (m) (m) (K) (m/s) (m) (lb/hr)

FGHEAT1 FUEL GAS HEATER 1 543234.6 4286117.1 441.7 4.57 727.6 0.60 0.51 0.02
MICTURB1 CAPSTONE MICROTURBINE 1 543294.6 4286035.2 441.7 3.74 552.6 32.18 0.30 0.02
MICTURB2 CAPSTONE MICROTURBINE 2 543295.5 4286033.9 441.7 3.74 552.6 32.18 0.30 0.02
MICTURB3 CAPSTONE MICROTURBINE 3 543296.3 4286032.5 441.7 3.74 552.6 32.18 0.30 0.02
MICTURB4 CAPSTONE MICROTURBINE 4 543297.3 4286031.1 441.7 3.74 552.6 32.18 0.30 0.02
MICTURB5 CAPSTONE MICROTURBINE 5 543298.1 4286029.7 441.7 3.74 552.6 32.18 0.30 0.02
MICTURB6 CAPSTONE MICROTURBINE 6 543290.1 4286042.2 441.7 3.74 552.6 32.18 0.30 0.02
MICTURB7 CAPSTONE MICROTURBINE 7 543289.3 4286043.6 441.7 3.74 552.6 32.18 0.30 0.02
MICTURB8 CAPSTONE MICROTURBINE 8 543288.5 4286045 441.7 3.74 552.6 32.18 0.30 0.02
MICTURB9 CAPSTONE MICROTURBINE 9 543287.5 4286046.4 441.7 3.74 552.6 32.18 0.30 0.02

T1_100N TURBINE 1 Normal, 100% Load 543194.1 4286062.4 441.7 15.24 756.5 13.88 2.92 2.32
T1_50L TURBINE 1 Load, 50% Load 543194.1 4286062.4 441.7 15.24 648.2 6.91 2.92 1.34

T2_100N TURBINE 2 Normal, 100% Load 543203.1 4286044.8 441.7 15.24 756.5 13.88 2.92 2.32
WBHTR WB INTERCONNECT LINE HEATER 543037.5 4286212.2 475.5 4.27 727.6 31.24 0.46 0.06

FGHEAT2 FUEL GAS HEATER 2 543237.5 4286118.4 441.7 4.57 727.6 0.60 0.51 0.02

Harris Compressor Station
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Harris Compressor Station - Modeled Source Inventory
Annual PM2.5 Modeling Analysis

Model ID Description X-Coordinate Y-Coordinate Elevation Stack Height
Stack 

Temperature Stack Velocity
Stack 

Diameter

PM2.5 Emission 

Rate
(m) (m) (m) (m) (K) (m/s) (m) (lb/hr)

FGHEAT1 FUEL GAS HEATER 1 543234.6 4286117.1 441.7 4.57 727.6 0.60 0.51 0.02
MICTURB1 CAPSTONE MICROTURBINE 1 543294.6 4286035.2 441.7 3.74 552.6 32.18 0.30 0.02
MICTURB2 CAPSTONE MICROTURBINE 2 543295.5 4286033.9 441.7 3.74 552.6 32.18 0.30 0.02
MICTURB3 CAPSTONE MICROTURBINE 3 543296.3 4286032.5 441.7 3.74 552.6 32.18 0.30 0.02
MICTURB4 CAPSTONE MICROTURBINE 4 543297.3 4286031.1 441.7 3.74 552.6 32.18 0.30 0.02
MICTURB5 CAPSTONE MICROTURBINE 5 543298.1 4286029.7 441.7 3.74 552.6 32.18 0.30 0.02
MICTURB6 CAPSTONE MICROTURBINE 6 543290.1 4286042.2 441.7 3.74 552.6 32.18 0.30 0.02
MICTURB7 CAPSTONE MICROTURBINE 7 543289.3 4286043.6 441.7 3.74 552.6 32.18 0.30 0.02
MICTURB8 CAPSTONE MICROTURBINE 8 543288.5 4286045 441.7 3.74 552.6 32.18 0.30 0.02
MICTURB9 CAPSTONE MICROTURBINE 9 543287.5 4286046.4 441.7 3.74 552.6 32.18 0.30 0.02

T1_100N TURBINE 1 Normal, 100% Load 543194.1 4286062.4 441.7 15.24 756.5 13.88 2.92 2.32
T2_100N TURBINE 2 Normal, 100% Load 543203.1 4286044.8 441.7 15.24 756.5 13.88 2.92 2.32
T1_50L TURBINE 1 Load, 50% Load 543194.1 4286062.4 441.7 15.24 648.2 6.91 2.92 1.34
T2_50L TURBINE 2 Load, 50% Load 543203.1 4286044.8 441.7 15.24 648.2 6.91 2.92 1.34
WBHTR WB INTERCONNECT LINE HEATER 543037.5 4286212.2 475.5 4.27 727.6 31.24 0.46 0.06

FGHEAT2 FUEL GAS HEATER 2 543237.5 4286118.4 441.7 4.57 727.6 0.60 0.51 0.02

Harris Compressor Station
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Harris Compressor Station - Modeled Source Inventory
24-Hour PM10 Modeling Analysis

Model ID Description X-Coordinate Y-Coordinate Elevation Stack Height
Stack 

Temperature Stack Velocity
Stack 

Diameter

PM10 Emission 

Rate
(m) (m) (m) (m) (K) (m/s) (m) (lb/hr)

FGHEAT1 FUEL GAS HEATER 1 543234.6 4286117.1 441.7 4.57 727.6 0.60 0.51 0.02
MICTURB1 CAPSTONE MICROTURBINE 1 543294.6 4286035.2 441.7 3.74 552.6 32.18 0.30 0.02
MICTURB2 CAPSTONE MICROTURBINE 2 543295.5 4286033.9 441.7 3.74 552.6 32.18 0.30 0.02
MICTURB3 CAPSTONE MICROTURBINE 3 543296.3 4286032.5 441.7 3.74 552.6 32.18 0.30 0.02
MICTURB4 CAPSTONE MICROTURBINE 4 543297.3 4286031.1 441.7 3.74 552.6 32.18 0.30 0.02
MICTURB5 CAPSTONE MICROTURBINE 5 543298.1 4286029.7 441.7 3.74 552.6 32.18 0.30 0.02
MICTURB6 CAPSTONE MICROTURBINE 6 543290.1 4286042.2 441.7 3.74 552.6 32.18 0.30 0.02
MICTURB7 CAPSTONE MICROTURBINE 7 543289.3 4286043.6 441.7 3.74 552.6 32.18 0.30 0.02
MICTURB8 CAPSTONE MICROTURBINE 8 543288.5 4286045 441.7 3.74 552.6 32.18 0.30 0.02
MICTURB9 CAPSTONE MICROTURBINE 9 543287.5 4286046.4 441.7 3.74 552.6 32.18 0.30 0.02

T1_100N TURBINE 1 Normal, 100% Load 543194.1 4286062.4 441.7 15.24 756.5 13.88 2.92 2.32
T2_100N TURBINE 2 Normal, 100% Load 543203.1 4286044.8 441.7 15.24 756.5 13.88 2.92 2.32
T1_50L TURBINE 1 Load, 50% Load 543194.1 4286062.4 441.7 15.24 648.2 6.91 2.92 1.34
WBHTR WB INTERCONNECT LINE HEATER 543037.5 4286212.2 475.5 4.27 727.6 31.24 0.46 0.06

FGHEAT2 FUEL GAS HEATER 2 543237.5 4286118.4 441.7 4.57 727.6 0.60 0.51 0.02

Harris Compressor Station
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Harris Compressor Station - Modeled Source Inventory
1-Hour SO2 Modeling Analysis

Model ID Description X-Coordinate Y-Coordinate Elevation Stack Height
Stack 

Temperature Stack Velocity
Stack 

Diameter

SO2 Emission 

Rate
(m) (m) (m) (m) (K) (m/s) (m) (lb/hr)

FGHEAT1 FUEL GAS HEATER 1 543234.6 4286117.1 441.7 4.57 727.6 0.60 0.51 1.3E-03
MICTURB1 CAPSTONE MICROTURBINE 1 543294.6 4286035.2 441.7 3.74 552.6 32.18 0.30 7.8E-03
MICTURB2 CAPSTONE MICROTURBINE 2 543295.5 4286033.9 441.7 3.74 552.6 32.18 0.30 7.8E-03
MICTURB3 CAPSTONE MICROTURBINE 3 543296.3 4286032.5 441.7 3.74 552.6 32.18 0.30 7.8E-03
MICTURB4 CAPSTONE MICROTURBINE 4 543297.3 4286031.1 441.7 3.74 552.6 32.18 0.30 7.8E-03
MICTURB5 CAPSTONE MICROTURBINE 5 543298.1 4286029.7 441.7 3.74 552.6 32.18 0.30 7.8E-03
MICTURB6 CAPSTONE MICROTURBINE 6 543290.1 4286042.2 441.7 3.74 552.6 32.18 0.30 7.8E-03
MICTURB7 CAPSTONE MICROTURBINE 7 543289.3 4286043.6 441.7 3.74 552.6 32.18 0.30 7.8E-03
MICTURB8 CAPSTONE MICROTURBINE 8 543288.5 4286045 441.7 3.74 552.6 32.18 0.30 7.8E-03
MICTURB9 CAPSTONE MICROTURBINE 9 543287.5 4286046.4 441.7 3.74 552.6 32.18 0.30 7.8E-03

T1_100N TURBINE 1 Normal, 100% Load 543194.1 4286062.4 441.7 15.24 756.5 13.88 2.92 5.3E-01
T2_100N TURBINE 2 Normal, 100% Load 543203.1 4286044.8 441.7 15.24 756.5 13.88 2.92 5.3E-01
T1_50L TURBINE 1 Load, 50% Load 543194.1 4286062.4 441.7 15.24 648.2 6.91 2.92 3.0E-01
T2_50L TURBINE 2 Load, 50% Load 543203.1 4286044.8 441.7 15.24 648.2 6.91 2.92 3.0E-01
WBHTR WB INTERCONNECT LINE HEATER 543037.5 4286212.2 475.5 4.27 727.6 31.24 0.46 5.0E-03

FGHEAT2 FUEL GAS HEATER 2 543237.5 4286118.4 441.7 4.57 727.6 0.60 0.51 1.3E-03

Harris Compressor Station
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Harris Compressor Station - Modeled Source Inventory
3-Hour SO2 Modeling Analysis

Model ID Description X-Coordinate Y-Coordinate Elevation Stack Height
Stack 

Temperature Stack Velocity
Stack 

Diameter

SO2 Emission 

Rate
(m) (m) (m) (m) (K) (m/s) (m) (lb/hr)

FGHEAT1 FUEL GAS HEATER 1 543234.6 4286117.1 441.7 4.57 727.6 0.60 0.51 1.3E-03
MICTURB1 CAPSTONE MICROTURBINE 1 543294.6 4286035.2 441.7 3.74 552.6 32.18 0.30 7.8E-03
MICTURB2 CAPSTONE MICROTURBINE 2 543295.5 4286033.9 441.7 3.74 552.6 32.18 0.30 7.8E-03
MICTURB3 CAPSTONE MICROTURBINE 3 543296.3 4286032.5 441.7 3.74 552.6 32.18 0.30 7.8E-03
MICTURB4 CAPSTONE MICROTURBINE 4 543297.3 4286031.1 441.7 3.74 552.6 32.18 0.30 7.8E-03
MICTURB5 CAPSTONE MICROTURBINE 5 543298.1 4286029.7 441.7 3.74 552.6 32.18 0.30 7.8E-03
MICTURB6 CAPSTONE MICROTURBINE 6 543290.1 4286042.2 441.7 3.74 552.6 32.18 0.30 7.8E-03
MICTURB7 CAPSTONE MICROTURBINE 7 543289.3 4286043.6 441.7 3.74 552.6 32.18 0.30 7.8E-03
MICTURB8 CAPSTONE MICROTURBINE 8 543288.5 4286045 441.7 3.74 552.6 32.18 0.30 7.8E-03
MICTURB9 CAPSTONE MICROTURBINE 9 543287.5 4286046.4 441.7 3.74 552.6 32.18 0.30 7.8E-03

T1_100N TURBINE 1 Normal, 100% Load 543194.1 4286062.4 441.7 15.24 756.5 13.88 2.92 5.3E-01
T2_100N TURBINE 2 Normal, 100% Load 543203.1 4286044.8 441.7 15.24 756.5 13.88 2.92 5.3E-01
WBHTR WB INTERCONNECT LINE HEATER 543037.5 4286212.2 475.5 4.27 727.6 31.24 0.46 5.0E-03

FGHEAT2 FUEL GAS HEATER 2 543237.5 4286118.4 441.7 4.57 727.6 0.60 0.51 1.3E-03
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Harris Compressor Station - Modeled Source Inventory
24-Hour SO2 Modeling Analysis

Model ID Description X-Coordinate Y-Coordinate Elevation Stack Height
Stack 

Temperature Stack Velocity
Stack 

Diameter

SO2 Emission 

Rate
(m) (m) (m) (m) (K) (m/s) (m) (lb/hr)

FGHEAT1 FUEL GAS HEATER 1 543234.6 4286117.1 441.7 4.57 727.6 0.60 0.51 1.3E-03
MICTURB1 CAPSTONE MICROTURBINE 1 543294.6 4286035.2 441.7 3.74 552.6 32.18 0.30 7.8E-03
MICTURB2 CAPSTONE MICROTURBINE 2 543295.5 4286033.9 441.7 3.74 552.6 32.18 0.30 7.8E-03
MICTURB3 CAPSTONE MICROTURBINE 3 543296.3 4286032.5 441.7 3.74 552.6 32.18 0.30 7.8E-03
MICTURB4 CAPSTONE MICROTURBINE 4 543297.3 4286031.1 441.7 3.74 552.6 32.18 0.30 7.8E-03
MICTURB5 CAPSTONE MICROTURBINE 5 543298.1 4286029.7 441.7 3.74 552.6 32.18 0.30 7.8E-03
MICTURB6 CAPSTONE MICROTURBINE 6 543290.1 4286042.2 441.7 3.74 552.6 32.18 0.30 7.8E-03
MICTURB7 CAPSTONE MICROTURBINE 7 543289.3 4286043.6 441.7 3.74 552.6 32.18 0.30 7.8E-03
MICTURB8 CAPSTONE MICROTURBINE 8 543288.5 4286045 441.7 3.74 552.6 32.18 0.30 7.8E-03
MICTURB9 CAPSTONE MICROTURBINE 9 543287.5 4286046.4 441.7 3.74 552.6 32.18 0.30 7.8E-03

T1_100N TURBINE 1 Normal, 100% Load 543194.1 4286062.4 441.7 15.24 756.5 13.88 2.92 5.3E-01
T2_100N TURBINE 2 Normal, 100% Load 543203.1 4286044.8 441.7 15.24 756.5 13.88 2.92 5.3E-01
T1_50L TURBINE 1 Load, 50% Load 543194.1 4286062.4 441.7 15.24 648.2 6.91 2.92 3.0E-01
WBHTR WB INTERCONNECT LINE HEATER 543037.5 4286212.2 475.5 4.27 727.6 31.24 0.46 5.0E-03

FGHEAT2 FUEL GAS HEATER 2 543237.5 4286118.4 441.7 4.57 727.6 0.60 0.51 1.3E-03
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Harris Compressor Station - Modeled Source Inventory
Annual SO2 Modeling Analysis

Model ID Description X-Coordinate Y-Coordinate Elevation Stack Height
Stack 

Temperature Stack Velocity
Stack 

Diameter

SO2 Emission 

Rate
(m) (m) (m) (m) (K) (m/s) (m) (lb/hr)

FGHEAT1 FUEL GAS HEATER 1 543234.6 4286117.1 441.7 4.57 727.6 0.60 0.51 1.3E-03
MICTURB1 CAPSTONE MICROTURBINE 1 543294.6 4286035.2 441.7 3.74 552.6 32.18 0.30 7.8E-03
MICTURB2 CAPSTONE MICROTURBINE 2 543295.5 4286033.9 441.7 3.74 552.6 32.18 0.30 7.8E-03
MICTURB3 CAPSTONE MICROTURBINE 3 543296.3 4286032.5 441.7 3.74 552.6 32.18 0.30 7.8E-03
MICTURB4 CAPSTONE MICROTURBINE 4 543297.3 4286031.1 441.7 3.74 552.6 32.18 0.30 7.8E-03
MICTURB5 CAPSTONE MICROTURBINE 5 543298.1 4286029.7 441.7 3.74 552.6 32.18 0.30 7.8E-03
MICTURB6 CAPSTONE MICROTURBINE 6 543290.1 4286042.2 441.7 3.74 552.6 32.18 0.30 7.8E-03
MICTURB7 CAPSTONE MICROTURBINE 7 543289.3 4286043.6 441.7 3.74 552.6 32.18 0.30 7.8E-03
MICTURB8 CAPSTONE MICROTURBINE 8 543288.5 4286045 441.7 3.74 552.6 32.18 0.30 7.8E-03
MICTURB9 CAPSTONE MICROTURBINE 9 543287.5 4286046.4 441.7 3.74 552.6 32.18 0.30 7.8E-03

T1_100N TURBINE 1 Normal, 100% Load 543194.1 4286062.4 441.7 15.24 756.5 13.88 2.92 5.3E-01
T2_100N TURBINE 2 Normal, 100% Load 543203.1 4286044.8 441.7 15.24 756.5 13.88 2.92 5.3E-01
T1_50L TURBINE 1 Load, 50% Load 543194.1 4286062.4 441.7 15.24 648.2 6.91 2.92 3.0E-01
T2_50L TURBINE 2 Load, 50% Load 543203.1 4286044.8 441.7 15.24 648.2 6.91 2.92 3.0E-01
WBHTR WB INTERCONNECT LINE HEATER 543037.5 4286212.2 475.5 4.27 727.6 31.24 0.46 5.0E-03

FGHEAT2 FUEL GAS HEATER 2 543237.5 4286118.4 441.7 4.57 727.6 0.60 0.51 1.3E-03
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Harris Compressor Station - Modeled Source Inventory
Load Analysis for Turbine 1 and Turbine 2

Model ID Description
(m) (m) (m) (m) (K) (m/s) (m)

T1_50N TURBINE 1 at 50% load 543194.1 4286062.4 441.7 15.24 648.15 6.91 2.92 5.20 5.20 5.13 5.13 1.34 1.34 1.34 0.304 0.304 0.304 0.304
T1_75N TURBINE 1 at 75% load 543194.1 4286062.4 441.7 15.24 755.93 12.19 2.92 7.91 7.91 7.79 7.79 2.03 2.03 2.03 0.461 0.461 0.461 0.461

T1_100N TURBINE 1 at 100% load 543194.1 4286062.4 441.7 15.24 756.48 13.88 2.92 9.03 9.03 8.90 8.90 2.32 2.32 2.32 0.526 0.526 0.526 0.526
T2_50N TURBINE 2 at 50% load 543203.1 4286044.8 441.7 15.24 648.15 6.91 2.92 5.20 5.20 5.13 5.13 1.34 1.34 1.34 0.304 0.304 0.304 0.304
T2_75N TURBINE 2 at 75% load 543203.1 4286044.8 441.7 15.24 755.93 12.19 2.92 7.91 7.91 7.79 7.79 2.03 2.03 2.03 0.461 0.461 0.461 0.461

T2_100N TURBINE 2 at 100% load 543203.1 4286044.8 441.7 15.24 756.48 13.88 2.92 9.03 9.03 8.90 8.90 2.32 2.32 2.32 0.526 0.526 0.526 0.526

24-hr
SO2

Annual
SO2

Emission Rate Used for Scaling Results from 1 lb/hr Modeling Analysis (lb/hr)
1-hr
CO

8-hr
CO

1-hr
NO2

Annual
NO2

24-hr
PM2.5

Annual
PM2.5

24-hr
PM10

1-hr
SO2

Elevation
Stack 
Height

Stack 
TemperatureX-Coordinate 3-hr

SO2

Stack 
Diameter

Stack 
VelocityY-Coordinate
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Load	Analysis	Results	for	Harris	Compressor	Station	‐	AERMOD	Concentrations	(ug/m3)	Resulting	from	1	lb/hr	Emission	Rate

Turbine	1

Emission	Unit Avg.	Period Metric 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N
1‐hr H1H 5.93214 4.75158 4.75482 8.49658 5.12591 4.59739 8.55443 4.85562 4.76319 9.36941 4.83291 4.41672 8.66907 4.61134 4.55211

3‐hr H1H 5.03676 3.77424 3.43238 6.11817 4.48978 4.18809 5.62534 3.98293 3.59819 5.97563 4.38574 4.02545 5.90818 4.30131 3.96202

8‐hr H1H 4.4754 2.96526 2.64784 5.31686 3.7346 3.44073 5.22081 3.9229 3.56703 4.78975 3.41925 3.05299 4.98962 3.31709 3.00303

24‐hr H1H 3.52136 1.98542 1.60077 4.09386 2.50106 2.21045 3.3267 1.78117 1.57241 2.90626 1.70973 1.45728 3.41747 2.15822 1.90812

Monthly H1H 0.33589 0.13266 0.10719 0.56795 0.29235 0.24832 0.4692 0.20774 0.17393 0.38133 0.14129 0.11735 0.45489 0.19887 0.16635
Annual 1H 0.15821 0.04863 0.03848 0.22503 0.10138 0.08539 0.18388 0.07087 0.05786 0.168 0.06059 0.04786 0.23973 0.0981 0.0808

MAX
Avg.	Period Metric 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N

1‐hr H1H 30.8471 37.5850 42.9360 44.1822 40.5459 41.5144 44.4830 38.4080 43.0116 48.7209 38.2283 39.8830 45.0792 36.4757 41.1056 48.7209 40.5459 43.0116
8‐hr H1H 23.2721 23.4552 23.9100 27.6477 29.5407 31.0698 27.1482 31.0301 32.2103 24.9067 27.0463 27.5685 25.9460 26.2382 27.1174 27.6477 31.0301 32.2103

PM10 24‐hr H1H 4.7212 4.0367 3.7160 5.4887 5.0851 5.1314 4.4602 3.6215 3.6502 3.8965 3.4762 3.3829 4.5819 4.3881 4.4295 5.4887 5.0851 5.1314
24‐hr H1H 4.7212 4.0367 3.7160 5.4887 5.0851 5.1314 4.4602 3.6215 3.6502 3.8965 3.4762 3.3829 4.5819 4.3881 4.4295 5.4887 5.0851 5.1314
Annual 1H 0.2121 0.0989 0.0893 0.3017 0.2061 0.1982 0.2465 0.1441 0.1343 0.2252 0.1232 0.1111 0.3214 0.1995 0.1876 0.3214 0.2061 0.1982
1‐hr H1H 30.4319 37.0148 42.3179 43.5875 39.9308 40.9168 43.8842 37.8253 42.3924 48.0651 37.6484 39.3088 44.4723 35.9223 40.5138 48.0651 39.9308 42.3924
Annual 1H 0.8116 0.3788 0.3425 1.1544 0.7898 0.7600 0.9433 0.5521 0.5150 0.8618 0.4720 0.4260 1.2298 0.7642 0.7191 1.2298 0.7898 0.7600
1‐hr H1H 1.8028 2.1898 2.5019 2.5821 2.3623 2.4191 2.5997 2.2377 2.5063 2.8473 2.2273 2.3240 2.6345 2.1252 2.3953 2.8473 2.3623 2.5063
3‐hr H1H 1.5307 1.7394 1.8061 1.8593 2.0691 2.2037 1.7095 1.8356 1.8933 1.8160 2.0212 2.1181 1.7955 1.9823 2.0848 1.8593 2.0691 2.2037
24‐hr H1H 1.0701 0.9150 0.8423 1.2441 1.1526 1.1631 1.0110 0.8209 0.8274 0.8832 0.7879 0.7668 1.0386 0.9946 1.0040 1.2441 1.1526 1.1631
Annual 1H 0.0481 0.0224 0.0202 0.0684 0.0467 0.0449 0.0559 0.0327 0.0304 0.0511 0.0279 0.0252 0.0729 0.0452 0.0425 0.0729 0.0467 0.0449

Pb Monthly H1H 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

2010 2011
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Load	Analysis	Results	for	Harris	Compressor	Station	‐	AERMOD	Concentrations	(ug/m3)	Resulting	from	1	lb/hr	Emission	Rate
Turbine	2

Emission	Unit Avg.	Period Metric 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N
1‐hr H1H 6.53383 4.92331 4.95465 9.93243 5.18427 4.92203 9.80793 4.78908 4.4597 10.04276 4.85831 4.55966 9.2836 5.33126 4.87552

3‐hr H1H 6.24394 4.52418 4.18095 6.16983 4.69293 4.38378 6.20076 4.48469 4.13179 6.21674 4.83417 4.46534 6.30947 4.76968 4.48673

8‐hr H1H 5.05857 3.41312 3.16013 6.08212 4.56336 4.25528 5.1628 3.77018 3.54732 5.11543 3.46101 3.14185 5.28739 3.48382 3.1955

24‐hr H1H 3.61312 2.32416 2.11503 5.18208 3.50927 3.2214 4.4741 2.32655 2.06099 3.43581 2.2888 2.05 4.77166 3.10372 2.74082

Monthly H1H 0.56795 0.19099 0.15464 0.63192 0.33107 0.29042 0.69523 0.29776 0.24742 0.55888 0.22 0.18274 0.62612 0.28399 0.23544
Annual 1H 0.25989 0.08804 0.06718 0.27991 0.12091 0.09954 0.25536 0.10031 0.07966 0.22523 0.08986 0.07328 0.34057 0.1388 0.11214

MAX
Avg.	Period Metric 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N

1‐hr H1H 33.9759 38.9434 44.7405 51.6486 41.0076 44.4459 51.0012 37.8816 40.2711 52.2224 38.4292 41.1737 48.2747 42.1703 44.0259 52.2224 42.1703 44.7405
8‐hr H1H 26.3046 26.9978 28.5360 31.6270 36.0962 38.4252 26.8466 29.8221 32.0323 26.6002 27.3766 28.3709 27.4944 27.5570 28.8554 31.6270 36.0962 38.4252

PM10 24‐hr H1H 4.8442 4.7255 4.9098 6.9477 7.1350 7.4782 5.9985 4.7303 4.7844 4.6065 4.6536 4.7589 6.3975 6.3105 6.3626 6.9477 7.1350 7.4782
24‐hr H1H 4.8442 4.7255 4.9098 6.9477 7.1350 7.4782 5.9985 4.7303 4.7844 4.6065 4.6536 4.7589 6.3975 6.3105 6.3626 6.9477 7.1350 7.4782
Annual 1H 0.3484 0.1790 0.1560 0.3753 0.2458 0.2311 0.3424 0.2039 0.1849 0.3020 0.1827 0.1701 0.4566 0.2822 0.2603 0.4566 0.2822 0.2603
1‐hr H1H 33.5185 38.3526 44.0964 50.9534 40.3855 43.8061 50.3147 37.3069 39.6913 51.5194 37.8462 40.5810 47.6249 41.5305 43.3921 51.5194 41.5305 44.0964
Annual 1H 1.3332 0.6858 0.5979 1.4359 0.9419 0.8859 1.3100 0.7814 0.7090 1.1554 0.7000 0.6522 1.7471 1.0813 0.9980 1.7471 1.0813 0.9980
1‐hr H1H 1.9856 2.2689 2.6071 3.0184 2.3892 2.5899 2.9806 2.2071 2.3466 3.0520 2.2390 2.3992 2.8213 2.4570 2.5654 3.0520 2.4570 2.6071
3‐hr H1H 1.8975 2.0850 2.2000 1.8750 2.1628 2.3067 1.8844 0.0000 2.1741 1.8892 2.2279 2.3496 1.9174 2.1981 2.3609 1.9174 2.2279 2.3609
24‐hr H1H 1.0980 1.0711 1.1129 1.5748 1.6173 1.6951 1.3597 1.0722 1.0845 1.0441 1.0548 1.0787 1.4501 1.4304 1.4422 1.5748 1.6173 1.6951
Annual 1H 0.0790 0.0406 0.0353 0.0851 0.0557 0.0524 0.0776 0.0462 0.0419 0.0684 0.0414 0.0386 0.1035 0.0640 0.0590 0.1035 0.0640 0.0590

Pb Monthly H1H 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

2014
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1. INTRODUCTION 

Mountain	Valley	Pipeline,	LLC	(MVP),	a	subsidiary	of	EQT	Corporation	(EQT),	is	seeking	authorization	from	the	
Federal	Energy	Regulatory	Commission	(FERC)	pursuant	to	Section	7(c)	of	the	Natural	Gas	Act	(NGA)	to	
construct	and	operate	a	new	natural	gas	compressor	station	in	Fayette	County,	West	Virginia	(Stallworth	
Compressor	Station).		 
 
The	Project	will	include	the	installation	of	the	following	combustion	equipment	at	the	Stallworth	Compressor	
Station:	
	

 Two	(2)	Solar	Titan	130	natural	gas‐fired	turbines	each	rated	at	19,483	horsepower	(hp)	at	site‐specific	
conditions	(20,500	hp	ISO);	

 Ten	(10)	Capstone	C200	natural	gas‐fired	microturbines	each	rated	at	200	kW;	and	
 Two	(2)	natural	gas‐fired,	fuel	gas	heaters,	each	rated	at	2.31	million	British	thermal	units	per	hour	
(MMBtu/hr,	heat	input).1	

	
This	modeling	report	outlines	the	methodologies	used	to	conduct	the	air	dispersion	modeling	analysis	required	
by	the	FERC	for	the	Project.		Air	dispersion	modeling	is	utilized	as	a	tool	to	demonstrate	that	the	Project	
complies	with	the	National	Ambient	Air	Quality	Standards	(NAAQS).	
	
The	remainder	of	this	modeling	report	is	organized	as	follows:			
	

 Section	2:	Modeling	Procedures;	
 Section	3:	Modeling	Methodology;	and			
 Section	4:	Modeling	Results.		

	
MVP	has	included,	as	Attachment	B	to	this	modeling	report,	a	CD	containing	all	the	files	associated	with	the	FERC	
air	dispersion	modeling	analysis	of	the	Project.		This	CD	includes	those	files	associated	with	importing	terrain	
elevations,	analyzing	building	downwash,	meteorological	data,	and	AERMOD.	

1.1. FACILITY BACKGROUND 

The	Stallworth	Compressor	Station	will	be	located	in	Fayette	County,	West	Virginia	at	approximately	521.3	
kilometers	east	and	4,191.2	kilometers	north,	Universal	Transverse	Mercator	(UTM)	Zone	17.		Figure	1‐1	
provides	an	area	map	which	shows	the	location	of	the	facility	relative	to	surrounding	terrain	and	other	features,	
such	as	roads	and	rivers.			
	

																																								 																							
1	The	station	will	also	include	one	(1)	natural	gas‐fired	office	building	heater	with	heat	input	of	0.12	MMBtu/hr,	one	
(1)	240	barrel	(bbl)	storage	tank	for	produced	fluids	and	one	(1)	100	bbl	storage	tank	for	used	oil.	The	heater	and	
tanks	are	insignificant	emissions	sources	and	were	not	included	in	the	model.	
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Figure	1‐1.	Area	Map	
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2. MODELING PROCEDURES 

2.1. NAAQS ANALYSIS 

Air	quality	dispersion	modeling	was	conducted	to	evaluate	the	cumulative	impact	with	regard	to	the	NAAQS	at	
the	Stallworth	Compressor	Station.		Modeling	was	conducted	for	particulate	matter	with	an	aerodynamic	
diameter	less	than	10	microns	(PM10),	particulate	matter	with	an	aerodynamic	diameter	less	than	2.5	microns	
(PM2.5),	sulfur	dioxide	(SO2),	nitrogen	dioxide	(NO2),	carbon	monoxide	(CO),	and	lead	(Pb).		The	NAAQS	
evaluated	in	this	modeling	analysis	are	presented	in	Table	2‐1.	

Table	2‐1.	Primary	and	Secondary	NAAQS	

Pollutant	 Averaging	
Period	

Primary	
NAAQS	
(μg/m3)	

Secondary	
NAAQS	
(μg/m3)	

Form	of	Standard	

PM10	 24‐hour	 150	 150	
Not	to	be	exceeded	more	than	once	per	year	
on	average	over	3	years	

PM2.5	
24‐hour	 35	 35	

3‐year	average	of	the	98th	percentile	24‐hour	
average	concentrations	

Annual	 12.0	 15.0	 3‐year	average	of	the	annual	arithmetic	mean	

SO2	

1‐hour	 196	(75	ppb)	 ‐‐	
3‐year	average	of	the	99th	percentile	of	daily	
maximum	1‐hour	concentrations	

3‐hour	 ‐‐	 1,300	(500	ppb)	 Not	to	be	exceeded	more	than	once	per	year	
24‐hour	 365	(140	ppb)A	 ‐‐	 Not	to	be	exceeded	more	than	once	per	year	
Annual	 80	(30	ppb)A	 ‐‐	 Annual	arithmetic	mean	

NO2	
1‐hour	 188	(100	ppb)	 ‐‐	

3‐year	average	of	the	98th	percentile	of	daily	
maximum	1‐hour	concentrations	

Annual	 100	(53	ppb)	 100	(53	ppb)	 Annual	arithmetic	mean	

CO	
1‐hour	

40,000	(35	
ppm)		

‐‐	
Not	to	be	exceeded	more	than	once	per	year	

8‐hour	 10,000	(9	ppm)	 ‐‐	 Not	to	be	exceeded	more	than	once	per	year	
Pb	 3‐monthB	 0.15	 0.15	 Maximum	arithmetic	mean	

A	The	annual	and	24‐hour	SO2	standards	will	be	revoked	one	year	after	the	effective	date	in	areas	with	a	designated	status	of	the	
revised	SO2	NAAQS,	per	40	CFR	§50.4(e).	

B	The	lead	NAAQS	is	evaluated	as	a	rolling	3‐month	average	concentration.		

2.2. BACKGROUND AIR QUALITY 

In	evaluating	cumulative	impacts	with	respect	to	the	NAAQS,	maximum	modeled	impacts	were	added	to	
representative	ambient	background	concentrations	and	compared	to	the	applicable	NAAQS.		Selection	of	the	
existing	monitoring	station	data	that	is	“representative”	of	the	ambient	air	quality	in	the	area	surrounding	the	
Stallworth	Compressor	Station	is	determined	based	on	the	following	three	criteria:		1)	monitor	location,	2)	data	
quality,	and	3)	data	currentness.		Key	considerations	based	on	the	monitor	location	criteria	include	proximity	to	
the	significant	impact	area	of	the	facility,	similarity	of	emission	sources	impacting	the	monitor	to	the	emission	
sources	impacting	the	airshed	surrounding	the	Stallworth	Compressor	Station,	and	the	similarity	of	the	land	use	
and	land	cover	(LULC)	surrounding	the	monitor	and	facility.		The	data	quality	criteria	refers	to	the	monitor	
being	an	approved	state	and	local	air	monitoring	station	(SLAM)	or	similar	monitor	type	subject	to	the	quality	
assurance	requirements	in	40	CFR	Part	58	Appendix	A.		Data	currentness	refers	to	the	fact	that	the	most	recent	
three	complete	years	of	quality	assured	data	are	generally	preferred.		
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Figure	2‐1	presents	the	location	of	the	closest,	most	representative	monitor	locations	which	are	proposed	for	
use	in	the	NAAQS	analysis.			

Figure	2‐1.	Background	Monitor	Locations	

	 	
	
As	is	discussed	in	more	detail,	MVP	selected	monitors	with	the	most	currently	available	data	(2012‐2014),	that	
are	within	the	region,	and	that	have	reasonably	similar	topographic	settings.		The	selected	monitors	are	
generally	in	more	populated	or	industrialized	areas	than	the	Stallworth	Compressor	Station	and	thus	represent	
conservative	estimates	of	ambient	background.	
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For	NO2	monitoring	data,	MVP	used	a	representative	ambient	monitor,	AQS#	511611004,	located	at	the	East	
Vinton	Elementary	School	in	Roanoke	County,	Virginia.		At	approximately	101	kilometers	(km)	southeast	of	the	
facility,	the	East	Vinton	site	is	the	closest	monitoring	site	for	NO2.		Furthermore,	the	East	Vinton	site	has	high	
data	counts	and	is	located	in	a	much	more	populated	area	than	the	Stallworth	Compressor	Station.		Thus	the	
monitor	provides	conservative	estimates	of	ambient	background	concentrations.			
	
For	PM2.5,	MVP	used	a	representative	ambient	monitor,	AQS#	517750011,	located	at	Salem	High	School	in	Salem	
City,	Virginia.		At	approximately	87	km	southeast	of	the	facility,	the	Salem	site	is	the	second	closest	monitoring	
site	for	PM2.5.		The	Maxwell	Hill	Elementary	School	is	closer,	but	this	site	had	very	few	data	counts	in	2014,	
therefore	the	Salem	High	School	site	gives	a	more	accurate	representation	of	background.		Also,	the	Salem	High	
School	site	is	located	in	a	much	more	populated	area	than	the	Stallworth	Compressor	Station	thus	the	monitor	
provides	conservative	estimates	of	ambient	background	concentrations.		
	
For	CO	monitoring	data,	MVP	used	a	representative	ambient	monitor,	AQS#	370670023,	located	at	Winston‐
Salem	in	Forsyth	County,	North	Carolina.		At	approximately	204	km	southeast	of	the	facility,	the	Winston‐Salem	
site	is	the	second	closest	monitoring	site	for	CO.		East	Vinton	Elementary	School	is	the	closest	CO	monitor,	but	
the	site	does	not	have	any	CO	data	for	2012,	therefore	it	was	not	used.		The	Winston‐Salem	site	has	high	data	
counts	and	is	located	in	a	much	more	populated	area	than	the	Stallworth	Compressor	Station	thus	the	monitor	
provides	conservative	estimates	of	ambient	background	concentrations.			
	
For	lead	(Pb),	SO2	and	PM10	monitoring	data,	MVP	used	a	representative	ambient	monitor,	AQS#	540390010,	
located	at	the	Charleston	Baptist	Temple	in	Kanawha	County,	West	Virginia.		At	approximately	93	km	northwest	
of	the	facility,	the	Charleston	site	is	the	closest	monitoring	site	for	these	pollutants.		Furthermore,	for	all	
pollutants	the	Charleston	site	has	relatively	high	data	counts,	is	located	in	a	much	more	populated	area	than	the	
Stallworth	Compressor	Station,	and	has	the	highest	background	values	in	the	area.		Thus,	the	monitor	provides	
conservative	estimates	of	ambient	background	concentrations.			
	
Table	2‐2	presents	a	list	of	the	selected	monitor	locations	and	measured	pollutants.	

Table	2‐2.	Selected	Background	Monitors	

Site	ID	 Address	 County	 State	 Pollutant	
Monitored	

511611004	 East	Vinton	Elementary	School,	Vinton,	
VA	

Roanoke	 VA	 NO2	

517750011	 Salem	High	School,	Salem,	VA	 Salem	City	 VA	 PM2.5	

370670023	 Winston‐Salem,	NC	 Forsyth	 NC	 CO	
540390010	 Charleston	Baptist	Temple,	Charleston,	

WV	
Kanawha	 WV	 SO2,	PM10,	&	Pb		

	
Based	on	available,	validated	data,	MVP	proposes	to	utilize	the	ambient	background	concentrations	shown	in	
Table	2‐3	in	the	modeling	analyses.	
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Table	2‐3.	Selected	Background	Concentrations	

Pollutant	 Averaging	
Period	

2012‐2014	Monitor	
Background	
Concentration	

(μg/m3)	

Metric	 Monitor	Location	

PM10	 24‐hour	 30.0	
3‐year	average	

Highest‐second‐high	
(H2H)	

Charleston	Baptist	
Temple	

PM2.5	
24‐hour	 17.3	

3‐year	average	of	98th	
percentile	 Salem	High	School	

Annual	 8.7	 3‐year	average	

SO2	

1‐hour	 110.9	
3‐year	average	of	99th	

percentile	
Charleston	Baptist	

Temple	
3‐hour	 120.5	 H2H	(2014)	
24‐hour	 46.9	 H2H	(2013)	

Annual	 10.8	
Annual	Average	

(2012)	

NO2	
1‐hour	 69.2	

3‐year	average	of	98th	
percentile	 East	Vinton	

Elementary	School	
Annual	 12.6	

Annual	Average	
(2012)	

CO	
1‐hour	 2,750	 H2H	(2013)	

Winston‐Salem	
8‐hour	 1,948	 H2H	(2013)	

Pb	 3‐month	 0.012	 Highest	Month	(2012)	
	Charleston	Baptist	

Temple	
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3. MODELING METHODOLOGY 

This	section	of	the	modeling	report	describes	the	procedures	and	data	resources	utilized	in	the	air	dispersion	
modeling	analyses.			

3.1. DISPERSION MODEL SELECTION AND BUILDING DOWNWASH ANALYSIS 

Dispersion	models	predict	ambient	pollutant	concentrations	by	simulating	the	evolution	of	the	pollutant	plume	
over	time	and	space	given	data	inputs	including	the	quantity	of	emissions,	stack	exhaust	parameters	(e.g.,	
velocity,	flowrate,	and	temperature)	and	weather	data.		Building	structures	that	obstruct	wind	flow	near	
emission	points	may	cause	stack	discharges	to	become	caught	in	the	turbulent	wakes	of	these	structures	leading	
to	downwash	of	the	plumes.		Wind	blowing	around	a	building	creates	zones	of	turbulence	that	are	greater	than	if	
the	building	were	absent.		These	effects	generally	cause	higher	ground‐level	pollutant	concentrations	since	
building	downwash	inhibits	dispersion	from	elevated	stack	discharges.		For	this	reason,	building	downwash	
algorithms	are	considered	an	integral	component	of	the	selected	air	dispersion	model.	
	
Version	15181	of	the	AERMOD	model	was	used	to	estimate	maximum	ground‐level	concentrations	in	the	air	
pollutant	analyses	conducted.		AERMOD	is	a	refined,	steady‐state,	multiple	source	dispersion	model	that	was	
promulgated	in	December	2005	as	the	Environmental	Protection	Agency	(EPA)‐preferred	model	to	use	for	
industrial	sources	in	this	type	of	air	dispersion	modeling	analysis.2		The	AERMOD	modeling	was	performed	
using	regulatory	default	options	except	as	otherwise	noted	in	this	report.		The	AERMOD	model	has	the	Plume	
Rise	Modeling	Enhancements	(PRIME)	incorporated	in	the	regulatory	version,	so	the	direction‐specific	building	
downwash	dimensions	used	as	input	were	determined	by	the	Building	Profile	Input	Program,	PRIME	version	
(BPIP	PRIME),	version	04274.3		BPIP	PRIME	is	designed	to	incorporate	the	concepts	and	procedures	expressed	
in	the	Good	Engineering	Practice	(GEP)	Technical	Support	document,	the	Building	Downwash	Guidance	
document,	and	other	related	documents,4	while	incorporating	the	PRIME	enhancements	to	improve	prediction	
of	ambient	impacts	in	building	cavities	and	wake	regions.		Table	3‐1	summarizes	the	model	control	options	that	
were	utilized	in	this	analysis.	

																																								 																							
2 40 CFR 51, Appendix WGuideline on Air Quality Models, Appendix A.1 AMS/EPA Regulatory Model (AERMOD). 
3 Earth Tech, Inc., Addendum to the ISC3 User’s Guide, The PRIME Plume Rise and Building Downwash Model, Concord, MA. 
4 U.S. Environmental Protection Agency, Office of Air Quality Planning and Standards, Guidelines for Determination of Good 
Engineering Practice Stack Height (Technical Support Document for the Stack Height Regulations) (Revised), Research Triangle 
Park, North Carolina, EPA 450/4-80-023R, June 1985. 



	

Mountain Valley Pipeline, LLC | FERC Air Quality Modeling Report 
Stallworth Compressor Station 

 3-2 

Table	3‐1.	Model	Selection	Options	

Control	Option	 Option	Selected	 Justification	
Pollutant	ID	 CO,	NO2,	PM10,	PM2.5,	SO2,	

Other	(for	lead)	
‐‐	

Terrain	 Elevated,	Meters	 The	receptor	grid	covers	varying	
terrain	elevations;	as	such,	the	
elevated	option	was	selected.	

Flagpole	Receptors	 N/A	 ‐‐	
Run	or	Not	 Run	 ‐‐	
Averaging	Times	 1‐hour,	3‐hour,	8‐hour,	24‐

hour,	month,	and	annual	
MVP	selected	the	appropriate	
averaging	periods	for	each	
pollutant.	

Model	 PRIME	 The	PRIME	algorithms	are	default.	
Dispersion	 Concentration,	Rural,	

Regulatory	Default	Option	
This	modeling	analysis	is	assessing	
compliance	with	concentration	
standards.		MVP	is	located	in	a	
predominantly	rural	area.		The	
regulatory	default	option	was	
selected.	

NO2	Model	Options	 N/A	 MVP	did	not	utilize	any	Tier	2	or	3	
model	options	for	NO2	modeling.	

Particulate	Model	Options	 N/A	 MVP	did	not	utilize	particle	
deposition	or	depletion	options	for	
particulate	modeling.	

Output	Files	 .aml	 Model	output	file	from	Breeze	User	
Interface	(contained	in	zip	files	
[.amz])	

3.2. METEOROLOGICAL DATA 

Site‐specific	dispersion	models	require	a	sequential	hourly	record	of	dispersion	meteorology	representative	of	
the	region	within	which	the	source	is	located.		In	the	absence	of	site‐specific	measurements,	readily	available	
data	from	the	closest	and	most	representative	National	Weather	Service	(NWS)	station	are	commonly	used.		
Regulatory	air	dispersion	modeling	using	AERMOD	requires	five	years	of	quality‐assured	meteorological	data	
that	includes	hourly	records	of	the	following	parameters:	

	
 Wind	speed;	
 Wind	direction;	
 Air	temperature;	
 Micrometeorological	parameters	(e.g.,	friction	velocity,	Monin‐Obukhov	length);	
 Mechanical	mixing	height;	and	
 Convective	mixing	height.	
	

The	first	three	of	these	parameters	are	directly	measured	by	monitoring	equipment	located	at	typical	surface	
observation	stations.		The	friction	velocity,	Monin‐Obukhov	length,	and	mixing	heights	are	derived	from	
characteristic	micrometeorological	parameters	and	from	observed	and	correlated	values	of	cloud	cover,	solar	
insulation,	time	of	day	and	year,	and	latitude	of	the	surface	observation	station.		Surface	observation	stations	
form	a	relatively	dense	network,	are	almost	always	found	at	airports,	and	are	typically	operated	by	the	NWS.		
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Upper	air	stations	are	fewer	in	number	than	surface	observing	points	since	the	upper	atmosphere	is	less	
vulnerable	to	local	effects	caused	by	terrain	or	other	land	influences	and	is	therefore	less	variable.		The	NWS	
operates	virtually	all	available	upper	air	measurement	stations	in	the	United	States.	

3.2.1. Site Location and Surface Characteristics 

MVP	utilized	2010	to	2014	meteorological	data	from	the	meteorological	tower	at	Raleigh	County	Memorial	
Airport	(KBKW),	located	roughly	33	km	east	of	the	Stallworth	Compressor	Station.		Figure	3‐1	shows	the	relative	
location	of	Raleigh	County	Memorial	airport	to	the	Stallworth	Compressor	Station.	

Figure	3‐1.	Location	of	Raleigh	County	Memorial	Airport	Meteorological	Tower	

	

	
The	meteorological	tower	at	Raleigh	County	Memorial	airport	is	the	closest	tower	to	the	Stallworth	Compressor	
Station	with	the	next	closest	being	nearly	75	km	distant.		Given	its	close	proximity	to	the	station,	the	Raleigh	
County	Memorial	airport	is	ideally	situated	for	use	in	this	analysis.	
	
AERSURFACE	(version	13016)	was	used	as	an	objective	method	for	evaluating	landuse	characteristics	and	their	
associated	micrometeorological	parameters	for	a	given	location.		The	AERSURFACE	program	was	used	in	the	
evaluation	of	potential	NWS	stations	in	the	area.		AERSURFACE	was	used	to	create	seasonal	values	of	albedo,	
Bowen	ratio	and	surface	roughness,	across	12	directional	sectors	(e.g.	0‐30	degrees).		The	seasonal	parameters	
correspond	to	the	calendar	months	in	which	they	occur	(i.e.	winter	values	for	December‐February).		The	albedo	
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and	Bowen	ratio	values	were	determined	from	taking	the	geometric	mean	over	a	10	kilometer	(km)	area	out	
from	the	location	of	interest.			The	surface	roughness	values	assigned	by	AERSURFACE	were	based	on	a	1	km	
radius	out	from	the	site.			
			
The	figures	in	Attachment	A	illustrate	the	magnitude	of	the	micrometeorological	differences	between	Raleigh	
County	Memorial	airport	and	Stallworth	Compressor	Station	sites,	as	determined	by	AERSURFACE.	

 
The	albedo	and	Bowen	ratio	values	show	reasonable	agreement	across	the	directional	sectors.		However,	there	
are	variations	in	surface	roughness	across	a	couple	of	sectors.		Accordingly,	MVP	performed	a	sensitivity	
analysis	of	the	surface	characteristics	(most	notably	the	surface	roughness)	to	determine	the	impact	of	these	
differences.		For	this	assessment	a	constant	emission	rate	(1	lb/hr)	was	input	for	the	turbine	normal	operating	
scenario	(i.e.,	100	percent	load).		The	results	of	this	analysis	were	compared	for	all	receptors	in	the	domain	and	
for	each	metric	used	in	this	analysis	(e.g.,	1‐hour	H1H,	H2H,	H4H,	and	H8H,	3‐hour	H1H	and	H2H,	etc.).		AERMOD	
responded	to	the	surface	characteristics	differences	between	the	two	sites	with	moderately	varying	output	
concentrations	(19%	on	average).			

3.2.2. Topographic Setting 

The	complexity	of	the	terrain	is	another	important	consideration	in	determining	data	representativeness.		In	
addition	to	the	land	use	similarities	shown	above,	Raleigh	County	Memorial	airport	and	the	Stallworth	
Compressor	Station	are	at	both	at	relatively	high	elevations	(~845	for	the	station	and	~762	for	the	tower)	in	the	
southern	portion	of	West	Virginia.		While	there	are	some	terrain	features	surrounding	the	Raleigh	County	
Memorial	airport	(as	evident	in	the	wind	from	the	southeast	shown	in	Figure	3‐2),	the	wind	is	largely	from	the	
west	at	Raleigh	County	Memorial	airport,	which	is	indicative	of	the	regional	wind	patterns.			
	
Figure	3‐2	provides	a	wind	rose	for	Raleigh	County	Memorial	airport	for	the	data	period	of	2010	to	2014.	
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Figure	3‐2.	Raleigh	County	Memorial	Airport	Wind	Rose	

		

3.2.3. Data Quality 

The	Raleigh	County	Memorial	airport	meteorological	data	was	processed	through	the	latest	version	of	AERMET	
(version	15181)	to	include	upper	air	measurements	from	the	Roanoke	Airport	site	(KRNK).		Per	EPA	guidance,	
1‐minute	Automated	Surface	Observing	System	(ASOS)	wind	data	was	also	incorporated	in	the	processing,	using	
the	latest	version	of	AERMINUTE	(version	14337).5				A	base	elevation	of	762	meters	was	used	for	the	
meteorological	tower	in	the	modeling	analysis.	
	

3.3. TREATMENT OF TERRAIN 

Through	the	use	of	the	AERMOD	terrain	preprocessor	(AERMAP),	AERMOD	incorporates	not	only	the	receptor	
heights,	but	also	an	effective	height	(hill	height	scale)	that	represents	the	significant	terrain	features	
surrounding	a	given	receptor	that	could	lead	to	plume	recirculation	and	other	terrain	interaction.6	
	
Receptor	terrain	elevations	input	to	the	model	were	those	interpolated	from	1/3	arc	second	National	Elevation	
Dataset	(NED)	data	obtained	from	the	U.S.	Geological	Survey	(USGS).		The	array	elevations	and	elevations	for	
emission	sources	and	buildings	at	the	Stallworth	Compressor	Station	were	based	on	site	grade	elevations.			

																																								 																							
5 Version 14237 of AERMINUTE was released after the modeling for this project was initiated.  The results of this modeling analysis 
are not expected to change based on the version of AERMINUTE. 

6  EPA, Users Guide for the AERMOD Terrain Preprocessor (AERMAP), Research Triangle Park, NC, EPA-454/B-03-003, October 2004. 
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3.4. RECEPTOR GRIDS 

For	this	air	dispersion	modeling	analysis,	ground‐level	concentrations	were	calculated	along	the	facility	
boundary	and	also	within	a	Cartesian	receptor	grid	outside	the	fenceline.		The	boundary	receptors	were	spaced	
50	meters	apart	starting	at	an	arbitrary	point	on	the	boundary.		The	Cartesian	grid	generally	consists	of	the	
following	receptor	spacing:	
	

 50	meter‐spaced	receptors	from	the	boundary	out	to	2	kilometers;	
 100	meter‐spaced	receptors	from	2	to	5	kilometers;	
 500	meter‐spaced	receptors	from	5	to	10	kilometers;	and	
 1,000	meter‐spaced	receptors	from	10	to	25	kilometers.	
	
In	general,	the	receptors	covered	a	region	extending	from	all	edges	of	the	Stallworth	Compressor	Station	
boundary	to	the	point	where	impacts	from	the	Project	are	no	longer	expected	to	be	significant.		For	this	
modeling	analysis,	MVP	considered	all	land	outside	of	the	facility’s	fenceline	to	be	ambient	air	although	MVP	
owns	property	beyond	the	fenceline.	
	
Receptor	elevations	required	by	AERMOD	were	determined	using	the	AERMAP	terrain	preprocessor	(version	
11103).		Figures	3‐5	and	3‐6	show	the	full	receptor	grid	and	a	closer	view	of	the	receptors	at	the	facility,	
respectively.	

Figure	3‐3.	Receptor	Grid	
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Figure	3‐4.	Receptor	Grid	(Zoomed	In)	

	

3.5. GEP STACK HEIGHT ANALYSIS 

Stack	height	regulations	restrict	the	use	of	stack	heights	in	excess	of	GEP	in	air	dispersion	modeling	analyses.		
Under	these	regulations,	that	portion	of	a	stack	in	excess	of	the	GEP	is	generally	not	creditable	when	modeling	to	
determine	source	impacts.		This	essentially	prevents	the	use	of	excessively	tall	stacks	to	reduce	ground‐level	
pollutant	concentrations.		The	minimum	stack	height	not	subject	to	the	effects	of	downwash,	called	the	GEP	
stack	height,	is	defined	by	the	following	formula:	
	

HGEP		 =	H	+	1.5L,	where:	
	
HGEP		 =	minimum	GEP	stack	height,	
H	 =	structure	height,	and	
L	 =	lesser	dimension	of	the	structure	(height	or	projected	width).	

	
The	wind	direction‐specific	downwash	dimensions	and	the	dominant	downwash	structures	used	in	this	analysis	
are	determined	using	BPIP	PRIME.		In	general,	the	lowest	GEP	stack	height	for	any	source	is	65	meters	by	
default.7		A	source	may	construct	a	stack	that	exceeds	GEP,	but	is	limited	to	the	GEP	stack	height	in	the	air	quality	
analysis	demonstration.		All	proposed	source	stacks	at	the	Stallworth	Compressor	Station	are	less	than	65	
meters	tall	and	therefore	meet	the	requirements	of	GEP.			

																																								 																							
7 40 CFR §51.100(ii). 
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3.6. REPRESENTATION OF EMISSION SOURCES 

3.6.1. Coordinate System 

In	all	modeling	analysis	data	files,	the	location	of	emission	sources,	structures,	and	receptors,	are	represented	in	
the	UTM	coordinate	system.		The	UTM	grid	divides	the	world	into	coordinates	that	are	measured	in	north	
meters	(measured	from	the	equator)	and	east	meters	(measured	from	the	central	meridian	of	a	particular	zone,	
which	is	set	at	500	km).		The	datum	for	this	modeling	analysis	is	based	on	North	American	Datum	1983	(NAD	
83).		UTM	coordinates	for	this	analysis	all	reside	within	UTM	Zone	17.	

3.6.2. Source Types 

The	AERMOD	dispersion	model	allows	for	emission	units	to	be	represented	as	point,	area,	or	volume	sources.		In	
these	air	dispersions	modeling	analyses,	MVP	utilized	point	sources	for	all	emission	sources.		There	were	no	
area	or	volumes	sources	used	in	this	modeling	analysis.	
	
For	point	sources	with	unobstructed	vertical	releases,	it	is	appropriate	to	use	actual	stack	parameters	(i.e.,	
height,	diameter,	exhaust	gas	temperature,	and	gas	exit	velocity)	in	the	modeling	analyses.		The	proposed	
turbines	and	heaters	at	the	Stallworth	Compressor	Station	have	an	unobstructed	vertical	release	and	were	
therefore	modeled	as	point	sources.		Stack	parameters	(i.e.,	height,	diameter,	exhaust	gas	temperature,	and	gas	
exit	velocity)	used	in	the	modeling	analyses	were	based	on	design	values	for	the	turbine	for	each	operating	load	
considered	in	the	analysis.			
	
The	proposed	microturbines	at	the	Stallworth	Compressor	Station	are	equipped	with	hinged	rain	caps.		These	
rain	caps	are	necessary	to	avoid	rainwater	build	up	when	the	units	are	not	operating.		However,	during	
operation	the	rain	caps	are	forced	open	by	the	exhaust	plume	and	remain	open	during	operation	thereby	not	
obstructing	the	plume.		As	such,	these	sources	were	also	modeled	as	point	sources	with	their	design	values	for	
height,	diameter,	exhaust	gas	temperature,	and	gas	exit	velocity.8	

3.6.3. Source Parameters and Emission Rates 

In	general,	a	dispersion	modeling	analysis	should	contain	sufficient	detail	to	determine	the	maximum	ambient	
concentration	of	the	pollutant	under	consideration,	and	in	many	cases	this	involves	modeling	several	operating	
loads	or	production	rates.		As	such,	this	modeling	analysis	considered	the	proposed	combustion	turbine	
operating	at	various	expected	load	scenarios	(100	percent,	75	percent,	and	50	percent	loads).		These	scenarios	
encompass	the	variations	in	flow	potentially	resulting	from	reduced	operational	loads,	thus	determining	the	
worst‐case	modeled	concentrations.		For	this	load	analysis,	a	unit	emission	rate	(one	lb/hr)	was	input	into	the	
model	and	results	were	scaled	based	on	the	actual	potential	to	emit	(lb/hr)	for	each	operating	load.		The	worst‐
case	load	determined	from	this	load	analysis	(as	shown	in	Attachment	D)	and	the	100	percent	load	scenario	
were	utilized	in	the	AERMOD	modeling	analyses.			
	
MVP	also	evaluated	the	effect	of	startup	and	shutdown	emissions	from	the	proposed	combustion	turbines	in	this	
analysis.		A	startup	or	shutdown	event	of	the	turbine	is	expected	to	last	10	minutes.		This	is	a	much	shorter	time	
than	the	shortest	NAAQS	averaging	period	(i.e.,	1‐hour)	and	as	such	was	not	included	in	modeling.		In	addition,	
the	only	modeled	pollutants	for	which	startup	and	shutdown	emissions	are	available	are	NO2	and	CO.		For	NO2,	
																																								 																							
8	The Vermont Department of Environmental Conservation and Northwest Clean Air Agency have both published guidance 
supporting the treatment of hinged rain caps as unobstructed, vertical releases 
(http://www.anr.state.vt.us/air/permitting/docs/Rain_Guard_Guidance.pdf and 
http://www.nwcleanair.org/pdf/forms/misc/Stack%20and%20Rain%20Guard%20Requirements1.pdf ).  The West Virginia 
Department of Environmental Protection does not have any state-specific air dispersion modeling guidance.	
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the	startup	and	shutdown	emissions,	in	lb/event,	are	much	less	than	the	normal	operation	hourly	emission	rate.		
For	CO,	emissions	per	event	are	higher	than	the	normal	operation	hourly	emission	rate,	however,	the	modeling	
results	for	the	1‐hour	CO	standard	are	well	below	the	NAAQS.	
	
The	source	parameters	and	emissions	utilized	in	this	analysis	are	included	in	Attachment	C.
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4. MODELING RESULTS 

Following	the	procedures	and	methods	discussed	in	this	report,	the	following	tables	summarize	the	results	from	
the	conducted	modeling	analyses.		As	shown	in	the	tables	below,	the	results	of	the	analyses	indicate	that	the	
predicted	ambient	impacts	resulting	from	the	operation	of	the	Stallworth	Compressor	Station	plus	the	
existing	ambient	background	concentration	are	lower	than	each	of	the	NAAQS.	
	
Electronic	input	and	output	files	for	all	AERMOD	model	runs	are	included	in	Attachment	B.			
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Table	4‐1.	Modeling	Results	‐	PM10	24‐Hour	NAAQS	

Scenario/	Load	 H6H	Modeled	
Concentration	

(μg/m3)	

Background	
Concentration	

(μg/m3)	

Total	
Concentration	

(μg/m3)	

NAAQS	
(μg/m3)	

Below	
NAAQS?	

100%	Load	 7.4	
30.0	

37.4	
150	

Yes	
Worst‐Case	Load	 7.9	 37.9	 Yes	

Table	4‐2.	Modeling	Results	–	PM2.5	24‐Hour	NAAQS	

Scenario/	Load	 5‐year	Average	H1H	
Modeled	Concentration	

(μg/m3)	

Background	
Concentration	

(μg/m3)	

Total	
Concentration	

(μg/m3)	

NAAQS	
(μg/m3)	

Below	
NAAQS?	

100%	Load	 3.7	
17.3	

21.0	
35	

Yes	
Worst‐Case	Load	 4.8	 22.1	 Yes	

Table	4‐3.	Modeling	Results	–	PM2.5	Annual	NAAQS	

Scenario/	Load	 5‐year	Average	
Modeled	Concentration	

(μg/m3)	

Background	
Concentration	

(μg/m3)	

Total	
Concentration	

(μg/m3)	

NAAQS	
(μg/m3)	

Below	
NAAQS?	

100%	Load	 0.8	
8.7	

9.4	
12	

Yes	
Worst‐Case	Load	 1.0	 9.7	 Yes	
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Table	4‐4.	Modeling	Results	–	SO2	1‐Hour	NAAQS	

Scenario/	Load	 5‐year	Average	H4H	
Modeled	Concentration	

(μg/m3)	

Background	
Concentration	

(μg/m3)	

Total	
Concentration	

(μg/m3)	

NAAQS	
(μg/m3)	

Below	
NAAQS?	

100%	Load/Worst‐Case	
Load	

3.7	 110.9	 114.6	 196	 Yes	

Table	4‐5.	Modeling	Results	–	SO2	3‐Hour	NAAQS	

Scenario/	Load	 H2H	Modeled	Concentration	(μg/m3)	 Background	
Concentration	

(μg/m3)	

Total	
Concentration	

(μg/m3)	

NAAQS	
(μg/m3)	

Below	
NAAQS?	2010	 2011	 2012	 2013	 2014	 Maximum	

100%	Load/Worst‐Case	
Load	

3.5	 3.4	 3.5	 3.4	 3.6	 3.6	 120.5	 124.1	 1,300	 Yes	

Table	4‐6.	Modeling	Results	–	SO2	24‐Hour	NAAQS	

Scenario/	Load	 H2H	Modeled	Concentration	(μg/m3)	 Background	
Concentration	

(μg/m3)	

Total	
Concentration	

(μg/m3)	

NAAQS	
(μg/m3)	

Below	
NAAQS?	2010	 2011	 2012	 2013	 2014	 Maximum	

100%	Load	 2.0	 1.7	 1.7	 1.3	 1.5	 2.0	
46.9	

48.9	
365	

Yes	
Worst‐Case	Load	 2.0	 1.8	 1.8	 1.4	 1.7	 2.0	 48.9	 Yes	
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Table	4‐7.	Modeling	Results	–	SO2	Annual	NAAQS	

Scenario/	Load	 1st	High	Modeled	Concentration	(μg/m3)	 Background	
Concentration	

(μg/m3)	

Total	
Concentration	

(μg/m3)	

NAAQS	
(μg/m3)

Below	
NAAQS?	2010	 2011	 2012	 2013	 2014	 Maximum	

100%	Load	 0.1	 0.1	 0.1	 0.1	 0.1	 0.1	
10.8	

11.0	
80	

Yes	
Worst‐Case	Load	 0.2	 0.2	 0.1	 0.2	 0.2	 0.2	 11.1	 Yes	

Table	4‐8.	Modeling	Results	–	NO2	1‐Hour	NAAQS	

Scenario/	Load	 5‐year	Average	H8H	
Modeled	Concentration		

(μg/m3)	

Background	
Concentration	

(μg/m3)	

Total	
Concentration	

(μg/m3)	

NAAQS	
(μg/m3)	

Below	
NAAQS?	

100%	Load/Worst‐Case	
Load	

91.0	 69.2	 160.3	 188	 Yes	

Table	4‐9.	Modeling	Results	–	NO2	Annual	NAAQS	

Scenario/	Load	 1st	High	Modeled	Concentration	(μg/m3)	 Background	
Concentration	

(μg/m3)	

Total	
Concentration	

(μg/m3)	

NAAQS	
(μg/m3)	

Below	
NAAQS?	2010	 2011	 2012	 2013	 2014	 Maximum	

100%	Load	 7.2	 8.8	 7.1	 8.2	 8.8	 8.8	
12.6	

21.5	
100	

Yes	
Worst‐Case	Load	 7.8	 9.7	 7.8	 9.0	 9.9	 9.9	 22.6	 Yes	

Table	4‐10.	Modeling	Results	–	CO	1‐Hour	NAAQS	

Scenario/	Load	 H2H	Modeled	Concentration	(μg/m3)	 Background	
Concentration	

(μg/m3)	

Total	
Concentration	

(μg/m3)	

NAAQS	
(μg/m3)	

Below	
NAAQS?	2010	 2011	 2012	 2013	 2014	 Maximum	

100%	Load/Worst‐Case	
Load	

92.6	 89.8	 93.3	 90.1	 86.9	 93.3	 2749.5	 2842.7	 40,000	 Yes	
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Table	4‐11.	Modeling	Results	–	CO	8‐Hour	NAAQS	

Scenario/	Load	 H2H	Modeled	Concentration	(μg/m3)	 Background	
Concentration	

(μg/m3)	

Total	
Concentration	

(μg/m3)	

NAAQS	
(μg/m3)	

Below	
NAAQS?	2010	 2011	 2012	 2013	 2014	 Maximum	

100%	Load/Worst‐Case	
Load	

68.4	 58.5	 55.2	 50.6	 58.1	 68.4	 1947.5	 2015.9	 10,000	 Yes	

Table	4‐12.	Modeling	Results	–	Lead	3‐Month	NAAQS	

Scenario/	Load	 H1H	Modeled	Concentration	(μg/m3)A	 Background	
Concentration	

(μg/m3)	

Total	
Concentration	

(μg/m3)	

NAAQS	
(μg/m3)	

Below	
NAAQS?	2010	 2011	 2012	 2013	 2014	 Maximum	

100%	Load	 0.00005	 0.00005	 0.00005	 0.00006	 0.00005	 0.00006	 0.01	 0.01	 0.15	 Yes	
A		Results	shown	are	maximum	monthly	average	concentration.		This	is	a	conservative	assumption	as	the	NAAQS	is	based	on	a	rolling	3‐month	average.	
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ATTACHMENT C. MODELED SOURCE INVENTORY 



Stallworth Compressor Station - Modeled Source Inventory
1-Hour & 8-Hour CO Modeling Analysis

Model ID Description X-Coordinate Y-Coordinate Elevation Stack Height
Stack 

Temperature Stack Velocity
Stack 

Diameter
CO Emission 

Rate
(m) (m) (m) (m) (K) (m/s) (m) (lb/hr)

T1_100N Turbine 1 Normal, 100% Load 521287.3 4191164.6 844.6 15.24 757.0 14.94 2.75 8.61
T2_100N Turbine 2 Normal, 100% Load 521287 4191144.9 844.6 15.24 757.0 14.94 2.75 8.61

MICTURB1 CAPSTONE MICROTURBINE 1 521362.4 4191094.4 844.6 3.74 552.6 32.18 0.30 0.22
MICTURB2 CAPSTONE MICROTURBINE 2 521362.5 4191092.8 844.6 3.74 552.6 32.18 0.30 0.22
MICTURB3 CAPSTONE MICROTURBINE 3 521362.4 4191091.1 844.6 3.74 552.6 32.18 0.30 0.22
MICTURB4 CAPSTONE MICROTURBINE 4 521362.4 4191089.4 844.6 3.74 552.6 32.18 0.30 0.22
MICTURB5 CAPSTONE MICROTURBINE 5 521362.4 4191087.8 844.6 3.74 552.6 32.18 0.30 0.22
MICTURB6 CAPSTONE MICROTURBINE 6 521362.5 4191101.9 844.6 3.74 552.6 32.18 0.30 0.22
FGHEAT1 FUEL GAS HEATER 1 521348.3 4191194.7 844.6 4.57 727.6 0.60 0.51 0.18

MICTURB7 CAPSTONE MICROTURBINE 7 521362.5 4191103.6 844.6 3.74 552.6 32.18 0.30 0.22
MICTURB8 CAPSTONE MICROTURBINE 8 521362.5 4191105.1 844.6 3.74 552.6 32.18 0.30 0.22
MICTURB9 CAPSTONE MICROTURBINE 9 521362.5 4191106.8 844.6 3.74 552.6 32.18 0.30 0.22
MICTRB10 CAPSTONE MICROTURBINE 10 521362.5 4191108.40 844.6 3.74 552.6 32.18 0.30 0.22
FGHEAT2 FUEL GAS HEATER 2 521351.2 4191194.80 844.6 4.57 727.6 0.60 0.51 0.18
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Stallworth Compressor Station - Modeled Source Inventory
Pb Modeling Analysis

Model ID Description X-Coordinate Y-Coordinate Elevation Stack Height
Stack 

Temperature Stack Velocity
Stack 

Diameter
Pb Emission 

Rate
(m) (m) (m) (m) (K) (m/s) (m) (lb/hr)

T1_100N Turbine 1 Normal, 100% Load 521287.3 4191164.6 844.6 15.24 757.0 14.94 2.75 0.0E+00
T2_100N Turbine 2 Normal, 100% Load 521287 4191144.9 844.6 15.24 757.0 14.94 2.75 0.0E+00

MICTURB1 CAPSTONE MICROTURBINE 1 521362.4 4191094.4 844.6 3.74 552.6 32.18 0.30 0.0E+00
MICTURB2 CAPSTONE MICROTURBINE 2 521362.5 4191092.8 844.6 3.74 552.6 32.18 0.30 0.0E+00
MICTURB3 CAPSTONE MICROTURBINE 3 521362.4 4191091.1 844.6 3.74 552.6 32.18 0.30 0.0E+00
MICTURB4 CAPSTONE MICROTURBINE 4 521362.4 4191089.4 844.6 3.74 552.6 32.18 0.30 0.0E+00
MICTURB5 CAPSTONE MICROTURBINE 5 521362.4 4191087.8 844.6 3.74 552.6 32.18 0.30 0.0E+00
MICTURB6 CAPSTONE MICROTURBINE 6 521362.5 4191101.9 844.6 3.74 552.6 32.18 0.30 0.0E+00
FGHEAT1 FUEL GAS HEATER 1 521348.3 4191194.7 844.6 4.57 727.6 0.60 0.51 1.07E-06

MICTURB7 CAPSTONE MICROTURBINE 7 521362.5 4191103.6 844.6 3.74 552.6 32.18 0.30 0.0E+00
MICTURB8 CAPSTONE MICROTURBINE 8 521362.5 4191105.1 844.6 3.74 552.6 32.18 0.30 0.0E+00
MICTURB9 CAPSTONE MICROTURBINE 9 521362.5 4191106.8 844.6 3.74 552.6 32.18 0.30 0.0E+00
MICTRB10 CAPSTONE MICROTURBINE 10 521362.5 4191108.40 844.6 3.74 552.6 32.18 0.30 0.0E+00
FGHEAT2 FUEL GAS HEATER 2 521351.2 4191194.80 844.6 4.57 727.6 0.60 0.51 1.07E-06

* No load scenario was run for the turbines as there are no lead emissions from the turbines with which to determine worst-case load.
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Stallworth Compressor Station - Modeled Source Inventory
1-Hour NO2 Modeling Analysis

Model ID Description X-Coordinate Y-Coordinate Elevation Stack Height
Stack 

Temperature Stack Velocity
Stack 

Diameter

NO2 Emission 

Rate
(m) (m) (m) (m) (K) (m/s) (m) (lb/hr)

T1_100N Turbine 1 Normal, 100% Load 521287.3 4191164.6 844.6 15.24 757.0 14.94 2.75 8.49
T2_100N Turbine 2 Normal, 100% Load 521287 4191144.9 844.6 15.24 757.0 14.94 2.75 8.49

MICTURB1 CAPSTONE MICROTURBINE 1 521362.4 4191094.4 844.6 3.74 552.6 32.18 0.30 0.08
MICTURB2 CAPSTONE MICROTURBINE 2 521362.5 4191092.8 844.6 3.74 552.6 32.18 0.30 0.08
MICTURB3 CAPSTONE MICROTURBINE 3 521362.4 4191091.1 844.6 3.74 552.6 32.18 0.30 0.08
MICTURB4 CAPSTONE MICROTURBINE 4 521362.4 4191089.4 844.6 3.74 552.6 32.18 0.30 0.08
MICTURB5 CAPSTONE MICROTURBINE 5 521362.4 4191087.8 844.6 3.74 552.6 32.18 0.30 0.08
MICTURB6 CAPSTONE MICROTURBINE 6 521362.5 4191101.9 844.6 3.74 552.6 32.18 0.30 0.08
FGHEAT1 FUEL GAS HEATER 1 521348.3 4191194.7 844.6 4.57 727.6 0.60 0.51 0.21

MICTURB7 CAPSTONE MICROTURBINE 7 521362.5 4191103.6 844.6 3.74 552.6 32.18 0.30 0.08
MICTURB8 CAPSTONE MICROTURBINE 8 521362.5 4191105.1 844.6 3.74 552.6 32.18 0.30 0.08
MICTURB9 CAPSTONE MICROTURBINE 9 521362.5 4191106.8 844.6 3.74 552.6 32.18 0.30 0.08
MICTRB10 CAPSTONE MICROTURBINE 10 521362.5 4191108.40 844.6 3.74 552.6 32.18 0.30 0.08
FGHEAT2 FUEL GAS HEATER 2 521351.2 4191194.80 844.6 4.57 727.6 0.60 0.51 0.21
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Stallworth Compressor Station - Modeled Source Inventory
Annual NO2 Modeling Analysis

Model ID Description X-Coordinate Y-Coordinate Elevation Stack Height
Stack 

Temperature Stack Velocity
Stack 

Diameter

NO2 Emission 

Rate
(m) (m) (m) (m) (K) (m/s) (m) (lb/hr)

T1_100N Turbine 1 Normal, 100% Load 521287.3 4191164.6 844.6 15.24 757.0 14.94 2.75 8.49
T2_100N Turbine 2 Normal, 100% Load 521287 4191144.9 844.6 15.24 757.0 14.94 2.75 8.49
T1_50L Turbine 1 Load, 50% Load 521287.3 4191164.6 844.6 15.24 648.7 7.39 2.75 4.89
T2_50L Turbine 2 Load, 50% Load 521287 4191144.9 844.6 15.24 648.7 7.39 2.75 4.89

MICTURB1 CAPSTONE MICROTURBINE 1 521362.4 4191094.4 844.6 3.74 552.6 32.18 0.30 0.08
MICTURB2 CAPSTONE MICROTURBINE 2 521362.5 4191092.8 844.6 3.74 552.6 32.18 0.30 0.08
MICTURB3 CAPSTONE MICROTURBINE 3 521362.4 4191091.1 844.6 3.74 552.6 32.18 0.30 0.08
MICTURB4 CAPSTONE MICROTURBINE 4 521362.4 4191089.4 844.6 3.74 552.6 32.18 0.30 0.08
MICTURB5 CAPSTONE MICROTURBINE 5 521362.4 4191087.8 844.6 3.74 552.6 32.18 0.30 0.08
MICTURB6 CAPSTONE MICROTURBINE 6 521362.5 4191101.9 844.6 3.74 552.6 32.18 0.30 0.08
FGHEAT1 FUEL GAS HEATER 1 521348.3 4191194.7 844.6 4.57 727.6 0.60 0.51 0.21

MICTURB7 CAPSTONE MICROTURBINE 7 521362.5 4191103.6 844.6 3.74 552.6 32.18 0.30 0.08
MICTURB8 CAPSTONE MICROTURBINE 8 521362.5 4191105.1 844.6 3.74 552.6 32.18 0.30 0.08
MICTURB9 CAPSTONE MICROTURBINE 9 521362.5 4191106.8 844.6 3.74 552.6 32.18 0.30 0.08
MICTRB10 CAPSTONE MICROTURBINE 10 521362.5 4191108.40 844.6 3.74 552.6 32.18 0.30 0.08
FGHEAT2 FUEL GAS HEATER 2 521351.2 4191194.80 844.6 4.57 727.6 0.60 0.51 0.21
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Stallworth Compressor Station - Modeled Source Inventory
24-Hour PM2.5 Modeling Analysis

Model ID Description X-Coordinate Y-Coordinate Elevation Stack Height
Stack 

Temperature Stack Velocity
Stack 

Diameter

PM2.5 Emission 

Rate
(m) (m) (m) (m) (K) (m/s) (m) (lb/hr)

T1_100N Turbine 1 Normal, 100% Load 521287.3 4191164.6 844.6 15.24 757.0 14.94 2.75 2.21
T2_100N Turbine 2 Normal, 100% Load 521287 4191144.9 844.6 15.24 757.0 14.94 2.75 2.21
T1_50L Turbine 1 Load, 50% Load 521287.3 4191164.6 844.6 15.24 648.7 7.39 2.75 1.28

MICTURB1 CAPSTONE MICROTURBINE 1 521362.4 4191094.4 844.6 3.74 552.6 32.18 0.30 0.02
MICTURB2 CAPSTONE MICROTURBINE 2 521362.5 4191092.8 844.6 3.74 552.6 32.18 0.30 0.02
MICTURB3 CAPSTONE MICROTURBINE 3 521362.4 4191091.1 844.6 3.74 552.6 32.18 0.30 0.02
MICTURB4 CAPSTONE MICROTURBINE 4 521362.4 4191089.4 844.6 3.74 552.6 32.18 0.30 0.02
MICTURB5 CAPSTONE MICROTURBINE 5 521362.4 4191087.8 844.6 3.74 552.6 32.18 0.30 0.02
MICTURB6 CAPSTONE MICROTURBINE 6 521362.5 4191101.9 844.6 3.74 552.6 32.18 0.30 0.02
FGHEAT1 FUEL GAS HEATER 1 521348.3 4191194.7 844.6 4.57 727.6 0.60 0.51 0.02

MICTURB7 CAPSTONE MICROTURBINE 7 521362.5 4191103.6 844.6 3.74 552.6 32.18 0.30 0.02
MICTURB8 CAPSTONE MICROTURBINE 8 521362.5 4191105.1 844.6 3.74 552.6 32.18 0.30 0.02
MICTURB9 CAPSTONE MICROTURBINE 9 521362.5 4191106.8 844.6 3.74 552.6 32.18 0.30 0.02
MICTRB10 CAPSTONE MICROTURBINE 10 521362.5 4191108.40 844.6 3.74 552.6 32.18 0.30 0.02
FGHEAT2 FUEL GAS HEATER 2 521351.2 4191194.80 844.6 4.57 727.6 0.60 0.51 0.02
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Stallworth Compressor Station - Modeled Source Inventory
Annual PM2.5 Modeling Analysis

Model ID Description X-Coordinate Y-Coordinate Elevation Stack Height
Stack 

Temperature Stack Velocity
Stack 

Diameter

PM2.5 Emission 

Rate
(m) (m) (m) (m) (K) (m/s) (m) (lb/hr)

T1_100N Turbine 1 Normal, 100% Load 521287.3 4191164.6 844.6 15.24 757.0 14.94 2.75 2.21
T2_100N Turbine 2 Normal, 100% Load 521287 4191144.9 844.6 15.24 757.0 14.94 2.75 2.21
T1_50L Turbine 1 Load, 50% Load 521287.3 4191164.6 844.6 15.24 648.7 7.39 2.75 1.28
T2_50L Turbine 2 Load, 50% Load 521287 4191144.9 844.6 15.24 648.7 7.39 2.75 1.28

MICTURB1 CAPSTONE MICROTURBINE 1 521362.4 4191094.4 844.6 3.74 552.6 32.18 0.30 0.02
MICTURB2 CAPSTONE MICROTURBINE 2 521362.5 4191092.8 844.6 3.74 552.6 32.18 0.30 0.02
MICTURB3 CAPSTONE MICROTURBINE 3 521362.4 4191091.1 844.6 3.74 552.6 32.18 0.30 0.02
MICTURB4 CAPSTONE MICROTURBINE 4 521362.4 4191089.4 844.6 3.74 552.6 32.18 0.30 0.02
MICTURB5 CAPSTONE MICROTURBINE 5 521362.4 4191087.8 844.6 3.74 552.6 32.18 0.30 0.02
MICTURB6 CAPSTONE MICROTURBINE 6 521362.5 4191101.9 844.6 3.74 552.6 32.18 0.30 0.02
FGHEAT1 FUEL GAS HEATER 1 521348.3 4191194.7 844.6 4.57 727.6 0.60 0.51 0.02

MICTURB7 CAPSTONE MICROTURBINE 7 521362.5 4191103.6 844.6 3.74 552.6 32.18 0.30 0.02
MICTURB8 CAPSTONE MICROTURBINE 8 521362.5 4191105.1 844.6 3.74 552.6 32.18 0.30 0.02
MICTURB9 CAPSTONE MICROTURBINE 9 521362.5 4191106.8 844.6 3.74 552.6 32.18 0.30 0.02
MICTRB10 CAPSTONE MICROTURBINE 10 521362.5 4191108.40 844.6 3.74 552.6 32.18 0.30 0.02
FGHEAT2 FUEL GAS HEATER 2 521351.2 4191194.80 844.6 4.57 727.6 0.60 0.51 0.02
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Stallworth Compressor Station - Modeled Source Inventory
24-Hour PM10 Modeling Analysis

Model ID Description X-Coordinate Y-Coordinate Elevation Stack Height
Stack 

Temperature Stack Velocity
Stack 

Diameter

PM10 Emission 

Rate
(m) (m) (m) (m) (K) (m/s) (m) (lb/hr)

T1_100N Turbine 1 Normal, 100% Load 521287.3 4191164.6 844.6 15.24 757.0 14.94 2.75 2.21
T2_100N Turbine 2 Normal, 100% Load 521287 4191144.9 844.6 15.24 757.0 14.94 2.75 2.21
T1_50L Turbine 1 Load, 50% Load 521287.3 4191164.6 844.6 15.24 648.7 7.39 2.75 1.28

MICTURB1 CAPSTONE MICROTURBINE 1 521362.4 4191094.4 844.6 3.74 552.6 32.18 0.30 0.02
MICTURB2 CAPSTONE MICROTURBINE 2 521362.5 4191092.8 844.6 3.74 552.6 32.18 0.30 0.02
MICTURB3 CAPSTONE MICROTURBINE 3 521362.4 4191091.1 844.6 3.74 552.6 32.18 0.30 0.02
MICTURB4 CAPSTONE MICROTURBINE 4 521362.4 4191089.4 844.6 3.74 552.6 32.18 0.30 0.02
MICTURB5 CAPSTONE MICROTURBINE 5 521362.4 4191087.8 844.6 3.74 552.6 32.18 0.30 0.02
MICTURB6 CAPSTONE MICROTURBINE 6 521362.5 4191101.9 844.6 3.74 552.6 32.18 0.30 0.02
FGHEAT1 FUEL GAS HEATER 1 521348.3 4191194.7 844.6 4.57 727.6 0.60 0.51 0.02

MICTURB7 CAPSTONE MICROTURBINE 7 521362.5 4191103.6 844.6 3.74 552.6 32.18 0.30 0.02
MICTURB8 CAPSTONE MICROTURBINE 8 521362.5 4191105.1 844.6 3.74 552.6 32.18 0.30 0.02
MICTURB9 CAPSTONE MICROTURBINE 9 521362.5 4191106.8 844.6 3.74 552.6 32.18 0.30 0.02
MICTRB10 CAPSTONE MICROTURBINE 10 521362.5 4191108.40 844.6 3.74 552.6 32.18 0.30 0.02
FGHEAT2 FUEL GAS HEATER 2 521351.2 4191194.80 844.6 4.57 727.6 0.60 0.51 0.02
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Stallworth Compressor Station - Modeled Source Inventory
1-Hour SO2 Modeling Analysis

Model ID Description X-Coordinate Y-Coordinate Elevation Stack Height
Stack 

Temperature Stack Velocity
Stack 

Diameter

SO2 Emission 

Rate
(m) (m) (m) (m) (K) (m/s) (m) (lb/hr)

T1_100N Turbine 1 Normal, 100% Load 521287.3 4191164.6 844.6 15.24 757.0 14.94 2.75 0.50
T2_100N Turbine 2 Normal, 100% Load 521287 4191144.9 844.6 15.24 757.0 14.94 2.75 0.50

MICTURB1 CAPSTONE MICROTURBINE 1 521362.4 4191094.4 844.6 3.74 552.6 32.18 0.30 0.01
MICTURB2 CAPSTONE MICROTURBINE 2 521362.5 4191092.8 844.6 3.74 552.6 32.18 0.30 0.01
MICTURB3 CAPSTONE MICROTURBINE 3 521362.4 4191091.1 844.6 3.74 552.6 32.18 0.30 0.01
MICTURB4 CAPSTONE MICROTURBINE 4 521362.4 4191089.4 844.6 3.74 552.6 32.18 0.30 0.01
MICTURB5 CAPSTONE MICROTURBINE 5 521362.4 4191087.8 844.6 3.74 552.6 32.18 0.30 0.01
MICTURB6 CAPSTONE MICROTURBINE 6 521362.5 4191101.9 844.6 3.74 552.6 32.18 0.30 0.01
FGHEAT1 FUEL GAS HEATER 1 521348.3 4191194.7 844.6 4.57 727.6 0.60 0.51 0.001

MICTURB7 CAPSTONE MICROTURBINE 7 521362.5 4191103.6 844.6 3.74 552.6 32.18 0.30 0.01
MICTURB8 CAPSTONE MICROTURBINE 8 521362.5 4191105.1 844.6 3.74 552.6 32.18 0.30 0.01
MICTURB9 CAPSTONE MICROTURBINE 9 521362.5 4191106.8 844.6 3.74 552.6 32.18 0.30 0.01
MICTRB10 CAPSTONE MICROTURBINE 10 521362.5 4191108.40 844.6 3.74 552.6 32.18 0.30 0.01
FGHEAT2 FUEL GAS HEATER 2 521351.2 4191194.80 844.6 4.57 727.6 0.60 0.51 0.001
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Stallworth Compressor Station - Modeled Source Inventory
3-Hour SO2 Modeling Analysis

Model ID Description X-Coordinate Y-Coordinate Elevation Stack Height
Stack 

Temperature Stack Velocity
Stack 

Diameter

SO2 Emission 

Rate
(m) (m) (m) (m) (K) (m/s) (m) (lb/hr)

T1_100N Turbine 1 Normal, 100% Load 521287.3 4191164.6 844.6 15.24 757.0 14.94 2.75 0.50
T2_100N Turbine 2 Normal, 100% Load 521287 4191144.9 844.6 15.24 757.0 14.94 2.75 0.50

MICTURB1 CAPSTONE MICROTURBINE 1 521362.4 4191094.4 844.6 3.74 552.6 32.18 0.30 0.01
MICTURB2 CAPSTONE MICROTURBINE 2 521362.5 4191092.8 844.6 3.74 552.6 32.18 0.30 0.01
MICTURB3 CAPSTONE MICROTURBINE 3 521362.4 4191091.1 844.6 3.74 552.6 32.18 0.30 0.01
MICTURB4 CAPSTONE MICROTURBINE 4 521362.4 4191089.4 844.6 3.74 552.6 32.18 0.30 0.01
MICTURB5 CAPSTONE MICROTURBINE 5 521362.4 4191087.8 844.6 3.74 552.6 32.18 0.30 0.01
MICTURB6 CAPSTONE MICROTURBINE 6 521362.5 4191101.9 844.6 3.74 552.6 32.18 0.30 0.01
FGHEAT1 FUEL GAS HEATER 1 521348.3 4191194.7 844.6 4.57 727.6 0.60 0.51 0.001

MICTURB7 CAPSTONE MICROTURBINE 7 521362.5 4191103.6 844.6 3.74 552.6 32.18 0.30 0.01
MICTURB8 CAPSTONE MICROTURBINE 8 521362.5 4191105.1 844.6 3.74 552.6 32.18 0.30 0.01
MICTURB9 CAPSTONE MICROTURBINE 9 521362.5 4191106.8 844.6 3.74 552.6 32.18 0.30 0.01
MICTRB10 CAPSTONE MICROTURBINE 10 521362.5 4191108.40 844.6 3.74 552.6 32.18 0.30 0.01
FGHEAT2 FUEL GAS HEATER 2 521351.2 4191194.80 844.6 4.57 727.6 0.60 0.51 0.001
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Stallworth Compressor Station - Modeled Source Inventory
24-Hour SO2 Modeling Analysis

Model ID Description X-Coordinate Y-Coordinate Elevation Stack Height
Stack 

Temperature Stack Velocity
Stack 

Diameter

SO2 Emission 

Rate
(m) (m) (m) (m) (K) (m/s) (m) (lb/hr)

T1_100N Turbine 1 Normal, 100% Load 521287.3 4191164.6 844.6 15.24 757.0 14.94 2.75 0.50
T2_100N Turbine 2 Normal, 100% Load 521287 4191144.9 844.6 15.24 757.0 14.94 2.75 0.50
T1_50L Turbine 1 Load, 50% Load 521287.3 4191164.6 844.6 15.24 648.7 7.39 2.75 0.29

MICTURB1 CAPSTONE MICROTURBINE 1 521362.4 4191094.4 844.6 3.74 552.6 32.18 0.30 0.01
MICTURB2 CAPSTONE MICROTURBINE 2 521362.5 4191092.8 844.6 3.74 552.6 32.18 0.30 0.01
MICTURB3 CAPSTONE MICROTURBINE 3 521362.4 4191091.1 844.6 3.74 552.6 32.18 0.30 0.01
MICTURB4 CAPSTONE MICROTURBINE 4 521362.4 4191089.4 844.6 3.74 552.6 32.18 0.30 0.01
MICTURB5 CAPSTONE MICROTURBINE 5 521362.4 4191087.8 844.6 3.74 552.6 32.18 0.30 0.01
MICTURB6 CAPSTONE MICROTURBINE 6 521362.5 4191101.9 844.6 3.74 552.6 32.18 0.30 0.01
FGHEAT1 FUEL GAS HEATER 1 521348.3 4191194.7 844.6 4.57 727.6 0.60 0.51 0.001

MICTURB7 CAPSTONE MICROTURBINE 7 521362.5 4191103.6 844.6 3.74 552.6 32.18 0.30 0.01
MICTURB8 CAPSTONE MICROTURBINE 8 521362.5 4191105.1 844.6 3.74 552.6 32.18 0.30 0.01
MICTURB9 CAPSTONE MICROTURBINE 9 521362.5 4191106.8 844.6 3.74 552.6 32.18 0.30 0.01
MICTRB10 CAPSTONE MICROTURBINE 10 521362.5 4191108.40 844.6 3.74 552.6 32.18 0.30 0.01
FGHEAT2 FUEL GAS HEATER 2 521351.2 4191194.80 844.6 4.57 727.6 0.60 0.51 0.001
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Stallworth Compressor Station - Modeled Source Inventory
Annual SO2 Modeling Analysis

Model ID Description X-Coordinate Y-Coordinate Elevation Stack Height
Stack 

Temperature Stack Velocity
Stack 

Diameter

SO2 Emission 

Rate
(m) (m) (m) (m) (K) (m/s) (m) (lb/hr)

T1_100N Turbine 1 Normal, 100% Load 521287.3 4191164.6 844.6 15.24 757.0 14.94 2.75 0.50
T2_100N Turbine 2 Normal, 100% Load 521287 4191144.9 844.6 15.24 757.0 14.94 2.75 0.50
T1_50L Turbine 1 Load, 50% Load 521287.3 4191164.6 844.6 15.24 648.7 7.39 2.75 0.29
T2_50L Turbine 2 Load, 50% Load 521287 4191144.9 844.6 15.24 648.7 7.39 2.75 0.29

MICTURB1 CAPSTONE MICROTURBINE 1 521362.4 4191094.4 844.6 3.74 552.6 32.18 0.30 0.01
MICTURB2 CAPSTONE MICROTURBINE 2 521362.5 4191092.8 844.6 3.74 552.6 32.18 0.30 0.01
MICTURB3 CAPSTONE MICROTURBINE 3 521362.4 4191091.1 844.6 3.74 552.6 32.18 0.30 0.01
MICTURB4 CAPSTONE MICROTURBINE 4 521362.4 4191089.4 844.6 3.74 552.6 32.18 0.30 0.01
MICTURB5 CAPSTONE MICROTURBINE 5 521362.4 4191087.8 844.6 3.74 552.6 32.18 0.30 0.01
MICTURB6 CAPSTONE MICROTURBINE 6 521362.5 4191101.9 844.6 3.74 552.6 32.18 0.30 0.01
FGHEAT1 FUEL GAS HEATER 1 521348.3 4191194.7 844.6 4.57 727.6 0.60 0.51 0.001

MICTURB7 CAPSTONE MICROTURBINE 7 521362.5 4191103.6 844.6 3.74 552.6 32.18 0.30 0.01
MICTURB8 CAPSTONE MICROTURBINE 8 521362.5 4191105.1 844.6 3.74 552.6 32.18 0.30 0.01
MICTURB9 CAPSTONE MICROTURBINE 9 521362.5 4191106.8 844.6 3.74 552.6 32.18 0.30 0.01
MICTRB10 CAPSTONE MICROTURBINE 10 521362.5 4191108.40 844.6 3.74 552.6 32.18 0.30 0.01
FGHEAT2 FUEL GAS HEATER 2 521351.2 4191194.80 844.6 4.57 727.6 0.60 0.51 0.001
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Stallworth Compressor Station - Modeled Source Inventory
Load Analysis for Turbine 1 and Turbine 2

Model ID Description
(m) (m) (m) (m) (K) (m/s) (m)

T1_50N TURBINE 1 AT 50% load 521287.3 4191164.6 844.6 15.24 648.71 7.39 2.75 4.96 4.96 4.89 4.89 1.28 1.28 1.28 0.29 0.29 0.29 0.29
T2_50N TURBINE 2 at 50% load 521287 4191144.9 844.6 15.24 648.71 7.39 2.75 4.96 4.96 4.89 4.89 1.28 1.28 1.28 0.29 0.29 0.29 0.29
T1_75N TURBINE 1 AT 75% load 521287.3 4191164.6 844.6 15.24 756.48 13.11 2.75 7.54 7.54 7.43 7.43 1.94 1.94 1.94 0.44 0.44 0.44 0.44
T2_75N TURBINE 2 at 75% load 521287 4191144.9 844.6 15.24 756.48 13.11 2.75 7.54 7.54 7.43 7.43 1.94 1.94 1.94 0.44 0.44 0.44 0.44

T1_100N TURBINE 1 AT 100% load 521287.3 4191164.6 844.6 15.24 757.04 14.94 2.75 8.61 8.61 8.49 8.49 2.21 2.21 2.21 0.50 0.50 0.50 0.50
T2_100N TURBINE 2 at 100% load 521287 4191144.9 844.6 15.24 757.04 14.94 2.75 8.61 8.61 8.49 8.49 2.21 2.21 2.21 0.50 0.50 0.50 0.50

24-hr
SO2

Annual
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Emission Rate Used for Scaling Results from 1 lb/hr Modeling Analysis (lb/hr)
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CO
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Load	Analysis	Results	for	Stallworth	Compressor	Station	‐	AERMOD	Concentrations	(ug/m3)	Resulting	from	1	lb/hr	Emission	Rate

Turbine	1

Emission	Unit Avg.	Period Metric 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N
1‐hr H1H 6.0366 4.37114 4.07663 6.2027 4.35112 4.11397 6.33035 4.26122 4.01486 6.1496 4.62428 4.43845 5.98693 4.39397 4.1556

3‐hr H1H 5.48752 3.76141 3.42625 5.55666 4.10208 3.83673 5.64603 4.17992 3.88628 5.33559 3.73372 3.44109 5.7217 4.23552 3.97122

8‐hr H1H 5.04242 3.41284 3.03156 5.05652 2.96399 2.37829 4.81299 3.23471 2.88647 5.18508 3.29875 2.95524 5.60609 3.73027 3.31933

24‐hr H1H 3.97635 2.42463 2.07737 3.6289 1.44293 1.22236 4.09876 2.12172 1.84453 3.29035 1.60585 1.444 3.85712 2.11724 1.71939

Monthly H1H 0.66694 0.22138 0.16384 0.47659 0.18469 0.14311 0.41947 0.14872 0.11859 0.54504 0.2374 0.18641 0.57096 0.26705 0.21241
Annual 1H 0.25521 0.07559 0.0539 0.17489 0.05168 0.04146 0.17823 0.06031 0.0455 0.22129 0.06159 0.04465 0.231 0.07545 0.05577

Avg.	Period Metric 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N
1‐hr H1H 29.9415 32.9584 35.0998 30.7654 32.8074 35.4213 31.3985 32.1296 34.5679 30.5020 34.8671 38.2151 29.6952 33.1305 35.7797 31.3985 34.8671 38.2151
8‐hr H1H 25.0104 25.7328 26.1017 25.0803 22.3485 20.4771 23.8724 24.3897 24.8525 25.7180 24.8726 25.4446 27.8062 28.1262 28.5794 27.8062 28.1262 28.5794

PM10 24‐hr H1H 5.0838 4.6997 4.5964 4.6396 2.7968 2.7046 5.2403 4.1125 4.0812 4.2067 3.1126 3.1950 4.9314 4.1039 3.8044 5.2403 4.6997 4.5964
24‐hr H1H 5.0838 4.6997 4.5964 4.6396 2.7968 2.7046 5.2403 4.1125 4.0812 4.2067 3.1126 3.1950 4.9314 4.1039 3.8044 5.2403 4.6997 4.5964
Annual 1H 0.3263 0.1465 0.1193 0.2236 0.1002 0.0917 0.2279 0.1169 0.1007 0.2829 0.1194 0.0988 0.2953 0.1462 0.1234 0.3263 0.1465 0.1234
1‐hr H1H 29.5190 32.4776 34.6106 30.3312 32.3288 34.9276 30.9554 31.6609 34.0862 30.0715 34.3584 37.6824 29.2761 32.6472 35.2810 30.9554 34.3584 37.6824
Annual 1H 1.2480 0.5616 0.4576 0.8552 0.3840 0.3520 0.8715 0.4481 0.3863 1.0821 0.4576 0.3791 1.1296 0.5606 0.4735 1.2480 0.5616 0.4735
1‐hr H1H 1.7494 1.9205 2.0445 1.7975 1.9117 2.0633 1.8345 1.8722 2.0136 1.7821 2.0317 2.2260 1.7350 1.9305 2.0841 1.8345 2.0317 2.2260
3‐hr H1H 1.5903 1.6526 1.7184 1.6103 1.8022 1.9242 1.6362 1.8364 1.9491 1.5462 1.6404 1.7258 1.6581 1.8609 1.9917 1.6581 1.8609 1.9917
24‐hr H1H 1.1523 1.0653 1.0419 1.0516 0.6340 0.6130 1.1878 0.9322 0.9251 0.9535 0.7055 0.7242 1.1178 0.9302 0.8623 1.1878 1.0653 1.0419
Annual 1H 0.0740 0.0332 0.0270 0.0507 0.0227 0.0208 0.0517 0.0265 0.0228 0.0641 0.0271 0.0224 0.0669 0.0331 0.0280 0.0740 0.0332 0.0280

Pb Monthly H1H 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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Load	Analysis	Results	for	Stallworth	Compressor	Station	‐	AERMOD	Concentrations	(ug/m3)	Resulting	from	1	lb/hr	Emission	Rate
Turbine	2

Emission	Unit Avg.	Period Metric 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N
1‐hr H1H 6.40318 4.96888 4.61821 6.58739 5.10743 4.81917 6.27506 4.81114 4.49761 6.38715 4.85362 4.55216 6.57455 4.97306 4.72596

3‐hr H1H 6.09283 4.41391 4.13841 6.36695 4.89435 4.60472 6.03093 4.53837 4.29755 6.03644 4.22906 3.91175 6.37939 4.727 4.45012

8‐hr H1H 5.41621 3.72496 3.40911 6.18215 4.5735 4.25055 5.83803 4.4161 4.12751 4.76514 3.11837 2.80205 5.29571 3.74483 3.48885

24‐hr H1H 3.84876 2.54363 2.3013 4.42618 3.18831 2.98315 4.15786 2.57703 2.40689 3.11145 1.63544 1.4689 3.79851 2.09884 1.85733

Monthly H1H 0.83659 0.36629 0.29728 0.83823 0.4553 0.39062 0.62747 0.28345 0.23458 0.77865 0.279 0.22544 0.6131 0.31802 0.27808
Annual 1H 0.34668 0.14283 0.11589 0.29593 0.12762 0.10351 0.24255 0.11486 0.09743 0.30992 0.12424 0.09984 0.30015 0.12783 0.10537

Avg.	Period Metric 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N 50N 75N 100N
1‐hr H1H 31.7598 37.4654 39.7628 32.6735 38.5100 41.4931 31.1243 36.2760 38.7244 31.6803 36.5963 39.1941 32.6098 37.4969 40.6905 32.6735 38.5100 41.4931
8‐hr H1H 26.8644 28.0862 29.3524 30.6635 34.4842 36.5972 28.9566 33.2974 35.5379 23.6351 23.5125 24.1257 26.2667 28.2360 30.0390 30.6635 34.4842 36.5972

PM10 24‐hr H1H 4.9207 4.9303 5.0919 5.6589 6.1799 6.6006 5.3159 4.9951 5.3255 3.9780 3.1700 3.2501 4.8564 4.0682 4.1096 5.6589 6.1799 6.6006
24‐hr H1H 4.9207 4.9303 5.0919 5.6589 6.1799 6.6006 5.3159 4.9951 5.3255 3.9780 3.1700 3.2501 4.8564 4.0682 4.1096 5.6589 6.1799 6.6006
Annual 1H 0.4432 0.2768 0.2564 0.3783 0.2474 0.2290 0.3101 0.2226 0.2156 0.3962 0.2408 0.2209 0.3837 0.2478 0.2331 0.4432 0.2768 0.2564
1‐hr H1H 31.3116 36.9188 39.2086 32.2123 37.9482 40.9148 30.6850 35.7468 38.1847 31.2332 36.0624 38.6478 32.1495 36.9498 40.1234 32.2123 37.9482 40.9148
Annual 1H 1.6953 1.0612 0.9839 1.4471 0.9482 0.8788 1.1861 0.8534 0.8272 1.5155 0.9231 0.8476 1.4677 0.9498 0.8946 1.6953 1.0612 0.9839
1‐hr H1H 1.8556 2.1831 2.3162 1.9090 2.2439 2.4169 1.8185 2.1138 2.2557 1.8510 2.1324 2.2830 1.9053 2.1849 2.3702 1.9090 2.2439 2.4169
3‐hr H1H 1.7657 1.9393 2.0755 1.8451 2.1503 2.3094 1.7477 0.0000 2.1553 1.7493 1.8580 1.9618 1.8487 2.0768 2.2319 1.8487 2.1503 2.3094
24‐hr H1H 1.1154 1.1175 1.1542 1.2827 1.4008 1.4961 1.2049 1.1322 1.2071 0.9017 0.7185 0.7367 1.1008 0.9221 0.9315 1.2827 1.4008 1.4961
Annual 1H 0.1005 0.0628 0.0581 0.0858 0.0561 0.0519 0.0703 0.0505 0.0489 0.0898 0.0546 0.0501 0.0870 0.0562 0.0528 0.1005 0.0628 0.0581

Pb Monthly H1H 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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ACRONYMS 

dB Decibel 

dBA A-weighted Decibel 

EDT Eastern Daylight Time 

FERC Federal Energy Regulatory Commission 

Hz Hertz 

IL Insertion loss 

ISO International Organization for Standardization 

lb/cf Pounds per cubic foot 

lb/sf Pounds per square foot 

Ldn 24-hour average day-night sound level 

Leq Equivalent continuous sound level 

Lw Sound power level 

Lp Sound pressure level 

SLM Sound level meter 

TL Transmission loss 
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SUMMARY 

SLR International Corporation (SLR) has prepared a pre-construction noise study at the request 
of Mountain Valley Pipeline, LLC (MVP) for the proposed Bradshaw Compressor Station 
(Station) near Smithfield in Wetzel County, West Virginia. The project is a greenfield 
compressor station. This report presents the results from SLR’s sound level survey of the 
existing ambient conditions, the noise model development, the recommendations for equipment 
sound power levels, and the recommended noise control treatments for the planned station 
equipment. The three main goals of this report are as follows: 

• Document the existing ambient acoustic environment around the proposed site, and to 
locate the nearest noise-sensitive areas (NSAs) surrounding the proposed Station. 

• Calculate the sound level contribution of the Station at the NSAs surrounding the 
proposed Station after construction. 

• Determine noise control treatments and noise specifications for the Station equipment to 
ensure that the facility meets the Federal Energy Regulatory Commission (FERC) sound 
level limit of 55 dBA Ldn. 

A pre-construction sound survey of the Station was conducted by SLR on May 20 and 21, 2015. 
Sound levels were measured continuously for more than 20 hours at three locations 
surrounding the proposed Station site.  The measured existing sound levels at the closest NSAs 
ranged from 42.6 to 45.8 dBA Ldn. 

A noise model was developed for the station using manufacturer noise data along with sound 
level data from other similar compressor stations.  The noise model was used to predict the 
Station sound level contribution at the closest NSAs and to develop recommended noise control 
treatments for the Station equipment. 

Table A, below, summarizes the predicted sound levels and noise impact analyses for the 
proposed Station at the closest NSAs. Computer noise modeling predicts that the Station 
contributions at the NSAs will be in compliance with the FERC limit of 55 dBA Ldn after the 
construction of the proposed compressor station equipment with the noise control treatments 
described in this report. 

Table A: Compressor Station Sound Level Predictions 

N
S

A
 Distance 

from 
Compressor 

Building D
ir

ec
ti

o
n

 

Measured 
Existing 

Background 

Estimated  
Contribution of 

Station 
Equipment 

Combined, 
All Sources 
Including 
Ambient 

Increase Above 
Existing 

Condition 

 
(feet) 

 
Ldn  dBA Ldn  dBA Ldn  dBA dB 

1 1,335 NW 42.6 40.2 44.6 2.0 

2 2,135 WNW 42.6 29.2 42.8 0.2 

3 3,105 WSW 42.6 24.3 42.7 0.1 

4 3,030 SE 44.1 43.5 46.8 2.7 

5 2,380 NE 45.8 44.1 48.0 2.3 
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1. INTRODUCTION AND PURPOSE 

SLR International Corporation (SLR) has constructed a computer noise model and noise control 
treatment design study at the request of Mountain Valley Pipeline, LLC (MVP) for the proposed 
Bradshaw Compressor Station (Station) near Smithfield in Wetzel County, West Virginia. The 
proposed Station will have four new Titan 130E turbine/compressor units, each rated at 22,400 
horsepower (hp). Also presented are the results of a pre-construction noise survey conducted 
by SLR and the requirements for equipment sound power levels and noise control treatments 
that are necessary for the planned equipment to meet the FERC sound level limit of 
55 dBA day-night average (Ldn). 

2. ENVIRONMENTAL SOUND LEVEL CRITERIA 

The environmental sound level contributions from the proposed equipment at this compressor 
station are subject to the FERC noise regulation governing interstate gas transmission 
compressor stations. The FERC noise regulation is receptor based, and limits compressor 
station noise contributions to no more than 55 dBA Ldn or, equivalently, no more than a 
continuous 48.6 dBA at the surrounding noise sensitive areas (NSAs). NSAs are typically 
residences, schools, churches, or hospitals. There are no other known state, county, or local 
regulations that would apply to this compressor station site.   

3. DESCRIPTION OF SITE AND PROPOSED COMPRESSOR 
STATION 

3.1 DESCRIPTION OF SITE 

The Station site is located off of Bear Run Road approximately 2.8 miles northeast of Smithfield, 
West Virginia. The area surrounding the proposed Station is rural and sparsely populated, 
consisting primarily of cleared fields and forest.  

3.2 DESCRIPTION OF THE STATION EQUIPMENT 

The proposed Station will have four new Solar Titan 130E 22,400 hp gas powered turbines 
driving centrifugal compressors in a new acoustically-insulated compressor building. Associated 
equipment is as follows: 

• Gas aftercoolers 

• Turbine lube oil coolers 

• Turbine intake and exhaust openings 

• Station suction and discharge piping and suction separators 

  10/14/2015 
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4. SOUND LEVEL SURVEY 

Roy Judy of SLR conducted the sound level survey between 12:00 PM May 20, 2015 and 11:30 
AM May 21, 2015 Eastern Daylight Time (EDT). Three measurement locations were selected 
that were determined to be representative of the closest NSAs. 

4.1 MEASUREMENT EQUIPMENT 

Sound level equipment used during the site survey: 

• Larson Davis Model 824 Type 1 Sound Level Meters: s/n A0335, A0424, A0975 

• Larson Davis Cal200 s/n 7078 

4.2 WEATHER CONDITIONS 

Weather conditions were appropriate for an environmental sound level survey as summarized in 
Table 4-1. There was a period of rain during the survey that lasted from about 1:00 AM to 9:00 
AM on May 21. Sound level data collected during that time period were excluded from the 
analysis. 

Table 4-1: Weather Conditions During Sound Level Survey 

Dates May 20 – 21, 2015 

Temperature Range 49°F – 58ºF 

Relative Humidity Range 55% – 59% 

Wind Speed 0 – 5 mph 

Wind From WSW 

Precipitation Intermittent rain at night 

4.3 MONITORING LOCATIONS 

Five NSAs were identified by SLR using aerial imagery. They consisted of the five closest 
residential areas to the compressor building. These are shown in Figure 1 along with the 
monitoring locations selected by SLR. The monitoring locations selected are summarized in 
Table 4-2. The distance and direction from the site to the monitoring locations and ambient 
noise sources present during data collection are described therein. The distances reference the 
nearest compressor building perimeter. 
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Table 4-2: Summary of Monitoring Locations 

Monitoring 
Location 

Distance from 
Compressor Building 

(feet) 

Direction to 
Monitoring 
Location 

Noise Sources Present 

NSA 1 - 3 2,335 WNW Birds, occasional traffic 

NSA 4 3,290 SE Birds, nearby stream 

NSA 5 2,575 NE Birds, ATV trails nearby 

4.4 MEASURED SOUND LEVEL DATA 

The sound level measurement results are summarized in Table 4-3, below. The measured 
sound levels for daytime (Leq (d), dBA), nighttime (Leq (n), dBA), and the equivalent day-night 
sound level (Ldn, dBA) are shown.  

Data were collected at locations near NSA 2, NSA 4, and NSA 5 over a period of about 23 
hours. The ambient sound levels at NSA 2 were assumed to be representative of the levels at 
NSA 1 and NSA 3, which are both located nearby. The NSA and measurement locations are 
shown in Figure 1. 

Sound levels were measured using the slow meter response and A-weighting and were 
measured in 1/3- and 1/1-octave bands. Sound levels were recorded in 10-second sampling 
periods averaged over 15-minute intervals. 

Table 4-3: Existing Sound Level Measurement Results at Monitoring Locations 

Monitoring 
Location 

Measurement 
Duration1 

Measured Day 
Average 

Measured Night 
Average 

Measured Day-
Night Average   

 HH:MM Leq dBA Leq dBA Ldn dBA 

NSA 1 

23:00 43.6 30.2 42.6 NSA 2 

NSA 3 

NSA 4 22:15 44.0 34.2 44.1 

NSA 5 22:45 46.4 34.6 45.8 
1Total measurement duration is shown. Data collected between 1:00 am and 9:00 am were excluded due 
to rain noise. 

5. PROPOSED EQUIPMENT NOISE IMPACT EVALUATION 

5.1 SIGNIFICANT SOUND SOURCES 

The following sound sources are considered significant: 
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• Noise from the turbine exhaust, including the exhaust outlet and noise radiated from the 
exhaust ductwork, expansion joints, and silencer shell. 

• Noise from the turbine intake air system, including the inlet opening and noise radiated 
from the silencer/ductwork shell and any duct joints.  

• Turbine/Compressor casing noise that penetrates the building and building ventilation 
openings. 

• Noise from the lube oil and gas aftercoolers. 

• Noise radiated by aboveground station piping. 

5.2 NOISE MODEL DEVELOPMENT 

A three-dimensional computer noise model was constructed to analyze the noise contributions 
expected from the proposed compressor station configuration. The model was developed using 
CadnaA, version 4.5.151, a commercial noise modeling package developed by DataKustik 
GmbH. The software takes into account spreading losses, ground and atmospheric effects, 
shielding from barriers and buildings, reflections from surfaces and other sound propagation 
properties. The software is based on published engineering standards. The ISO 9613 standard 
was used for air absorption and other noise propagation calculations. 

5.2.1 DATA AND ASSUMPTIONS 

The proposed compressor building dimensions were used in the computer model. The 
equipment was arranged as per the latest available plot plan, with the unit suction and 
discharge piping on the northwest side of the compressor building, and the turbine intakes, 
exhausts, and lube oil coolers on the southeast side. The turbine exhaust was modeled at a 
height of 50 feet above grade, as specified in the most recent plot plan. 

The turbine and valve building layout and ventilation design have not been finalized, so the 
ventilation opening size and distribution has been based on the latest compressor building plans 
provided by MVP. The compressor building includes ten wall intakes, each sized at 48 inches 
square, and a throat ridge ventilator.  

Table 5-1 shows the interior sound levels and the sound power levels used in the model for the 
Station equipment. Manufacturer data (as available) and measurements of similar units in 
operation at other compressor stations were used to determine sound pressure and sound 
power levels for the equipment.  

The sound pressure level in the compressor/valve building was taken from measurements at a 
comparable station with similar turbine-driven compressors. Those levels were then adjusted 
based on the horsepower of the Titan 130E turbine. The noise generated by the intake ductwork 
and exhaust system ductwork were included in the exhaust and intake levels warranted by 
Solar. The sound levels due to suction and discharge piping were based on sound level 
measurements of a Mars 100 turbine-driven compressor at a similar station with 1.5 dB added 
to account for the Titan 130E turbine’s greater horsepower. The lube oil cooler sound power 
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levels were taken from sound level specifications provided by Solar to MVP for a 90 dBA lube oil 
cooler. The turbine intake levels were based on data provided by Solar for Titan 130 turbines. 
The turbine exhaust levels were based on data provided by Solar for a Titan 130E with a 
Universal silencer. 

Table 5-1: Sound Pressure Levels (Lp) and Sound Power Levels (Lw) for Station 
Equipment 

Source 
Linear Lp or Lw at Octave Center Frequency Total 

31.5 63 125 250 500 1k 2k 4k 8k dBA 

Solar Titan 130E Exhaust and Ductwork, Sound 
Pressure Level with Silencer at 50 ft., Lp

1 
90 87 70 63 62 54 53 44 46 65 

Solar Titan 130 Intake and Ductwork, Sound 
Pressure Level at 50 ft., Lp

1 
82 86 76 68 42 9 8 35 26 65 

Solar 90 dBA Lube Oil Cooler, Sound Pressure 
Level at 50 ft., Lp

1 
64 71 68 61 56 53 49 45 39 60 

Total Sound Power Level of Gas Aftercooler, Lw
2 103 103 102 99 94 92 86 80 74 97 

Sound Level in Compressor Building at Inner Wall 
Surface, Lp 

3 84 84 95 99 97 96 98 106 97 109 

Suction Piping, Total Lw
 3 94 96 95 90 91 96 111 100 90 113 

Discharge Piping, Total Lw
3 96 92 92 98 103 96 108 100 89 110 

42” Building Wall Panel Fan, Lw 97 97 101 97 96 96 93 88 81 100 

Throat Ridge Ventilator, Lw 111 106 103 98 97 94 93 96 92 102 
1 From Solar. 
2 From Moore Fan Datasheet for MVP, adjusted to a total sound power level of 97 dBA. 
3 Based on measurements of similar installed equipment, adjusted for horsepower increase. 

Foliage in the area of the Station ranges from grass and crops to areas of dense woods. To be 
conservative, no foliage was included in the noise model.  The model presents a worst-case 
prediction without any influence of trees or vegetation. 

The terrain was modeled based on the latest available USGS topographical data at a resolution 
of 10 by 10 meters. A temperature of 20 degrees Celcius and 70 percent relative humidity were 
used for the atmospheric absorption calculations. The ground absorption coefficient for the 
station site was set as 0.1 and at 0.5 for the mixed ground for all other areas. 

5.2.2 NOISE MODEL RESULTS – TYPICAL OPERATION SCENARIO 

Table 5-2 shows a summary of the predicted sound level contribution of the station equipment 
at each NSA, along with a prediction of the overall NSA sound levels including the Station and 
ambient environmental sources. This table indicates that with the proposed noise control 
treatments discussed below, the compressor station noise contributions at all of the nearest 
NSAs will be below the FERC criterion of 55 dBA Ldn. 
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Table 5-2: Compressor Station Sound Level Predictions 
N

S
A

 Distance from 
Compressor 
Building to 

NSA D
ir

ec
ti

o
n

 

Measured 
Existing 

Background 

Estimated Contribution 
of Station Equipment 

Combined, 
All Sources 
Including 
Ambient 

Increase 
Above 

Existing 
Condition 

 
(feet) 

 
Ldn  dBA Leq  dBA Ldn  dBA Ldn  dBA dB 

1 1,335 NW 42.6 33.8 40.2 44.6 2.0 

2 2,135 WNW 42.6 22.8 29.2 42.8 0.2 

3 3,105 WSW 42.6 17.9 24.3 42.7 0.1 

4 3,030 SE 44.1 37.1 43.5 46.8 2.7 

5 2,380 NE 45.8 37.7 44.1 48.0 2.3 

5.2.3 NOISE MODEL RESULTS – UNIT BLOWDOWN SCENARIO 

Under certain circumstances, the pressure in the compressor casing and unit piping must be 
released in a controlled manner. These events are commonly called “blowdowns” and occur 
when the unit is shut down for an extended period. During the blowdown, the high pressure gas 
in the system is released in a controlled fashion through a blowdown silencer. Blowdown events 
may cause a temporary increase in sound level that usually lasts for about five minutes.  

A compressor blowdown scenario was modeled using a blowdown silencer specified to limit the 
blowdown sound levels to a maximum of 75 dBA at 50 feet. Two silencers will be employed at 
the Station, each with the specified sound level contribution. Table 5-3 shows the predicted 
short-term sound pressure levels at the NSAs during a blowdown event. The unit blowdown 
event sound levels are compared to the nighttime average levels at each NSA to show the 
potential short-term sound level impact of the Station. The predicted blowdown sound levels are 
quite low, with the highest predicted sound level of 42.7 dBA Leq at NSA 5.   

Table 5-3: Compressor Unit Blowdown Sound Level Predictions 

N
S

A
 Distance from 

Compressor 
Building to NSA 

D
ir

ec
ti

o
n

 

Measured 
Existing 

Background, 
Night Average 

Estimated 
Contribution 

of 
Blowdown  

Combined 
Blowdown 

and Ambient 

Short-Term 
Sound Level 

Increase 
During 

Blowdown 

 
(feet) 

 
Leq  dBA Leq  dBA Leq  dBA dB 

1 1,335 NW 30.2 31.9 34.1 3.9 

2 2,135 WNW 30.2 24.8 31.3 1.1 

3 3,105 WSW 30.2 20.5 30.6 0.4 

4 3,030 SE 34.2 31.7 36.1 1.9 

5 2,380 NE 34.6 42.7 43.3 8.7 
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5.2.4 NOISE MODEL RESULTS – EMERGENCY SHUTDOWN SCENARIO  

The station has an emergency shutdown (ESD) system that automatically halts operation of the 
station in the event of an irregularity. This results in a full station blowdown during which the gas 
from all station piping is released in a controlled manner. These events are extremely rare and 
take place only in the event of an emergency or when the system is tested once every few 
years. The station ESD system will include a series of silencers that are designed to limit the 
maximum sound level due to each silencer to 85 dBA at 50 feet.  Three silencers are planned 
for the Station, each individually meeting the sound level target. 

Table 5-4 shows the predicted short-term sound levels at the NSAs due to an ESD blowdown.  
The station ESD blowdown event sound levels are compared to the nighttime average levels at 
each NSA to show the potential short-term nighttime sound level impact of the Station. The 
predicted sound levels are all below 55 dBA, with the highest predicted sound level of 54.7 dBA 
at NSA 5. This is a reasonable sound level for an event that will only occur in emergency 
situations or during testing periods that are scheduled ahead of time and with limited frequency 
and duration. 

Table 5-4: Station ESD Blowdown Sound Level Predictions 

N
S

A
 Distance from 

Compressor 
Building to NSA 

D
ir

ec
ti

o
n

 

Measured 
Existing 

Background, 
Night Average 

Estimated 
Contribution 

of 
Blowdown  

Combined 
Blowdown 

and Ambient 

Short-Term 
Sound Level 

Increase 
During 

Blowdown 

 
(feet) 

 
Leq  dBA Leq  dBA Leq  dBA dB 

1 1,335 NW 30.2 44.9 45.0 14.8 

2 2,135 WNW 30.2 37.1 37.9 7.7 

3 3,105 WSW 30.2 32.9 34.8 4.6 

4 3,030 SE 34.2 43.7 44.2 10.0 

5 2,380 NE 34.6 54.7 54.7 20.1 

5.2.5 NOISE MODEL RESULTS – CONSTRUCTION 

Only standard construction equipment will be used in the construction of the station, with no 
dynamic compaction or pile driving expected.  Most construction will take place during daytime 
working hours of 7:00 a.m. until 7:00 p.m. Emergencies or other unusual circumstances may 
necessitate nighttime work, but the bulk of activity will take place during daylight hours.  

The highest sound levels during construction are expected during the early earthmoving phase. 
Equipment that may be operating during this phase would include bulldozers, front end loaders, 
dump trucks, generators, etc. Based on the equipment usage predictions from MVP, a sound 
level calculation was performed using the Federal Highway Administration’s Roadway 
Construction Noise Model (RCNM) version 1.0. Two bulldozers, two dump trucks, one 
generator, one front end loader, two excavators, one light plant, and a drill rig were included in 
the calculation. NSA 5 has the least shielding from the Station site, and the predicted sound 
levels at this NSA are the highest, even though it is not the closest NSA. Based on this 
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collection of equipment, the predicted maximum short-term sound level during construction is 
50.1 dBA Leq at NSA 5. The RCNM calculation is included in Appendix B. 

6. NOISE CONTROL TREATMENTS 

A summary of the modeled performance of one possible set of noise control treatments is 
shown in Table 6-1, below. The following subsections describe the treatments. 

The noise mitigation measures shown are based on the most current station design, and 
represent one potential set of possible mitigation measures. There are many different 
combinations of noise control mitigation measures that will provide similar noise control. As the 
station design, including noise mitigation treatments, is finalized, the mitigation design will be 
modified to account for these design changes while maintaining compliance with the FERC 
sound level requirements. 

Table 6-1: Recommended Noise Mitigation Treatments 

Recommended Insertion Loss (IL) or Transmission Loss (TL) 

Source Treatment Description 
Recommended Treatment Performance 

31.5 63 125 250 500 1k 2k 4k 8k 

Compressor/Valve 
Building 

STC-39 Wall and Roof System, TL 10 16 17 24 44 49 55 55 58 

Equipment Door STC-21 Insulated Roll-up Door, TL 2 7 12 17 18 19 22 30 35 

Building Ventilation 
Three foot silencers and lined hoods, IL 

66 dBA at 12 feet 1 5 10 18 22 26 30 35 25 

Comp. Suction and 
Discharge Piping 

Lagging (ISO Type B2), IL 0 0 0 0 6 15 24 33 42 

6.1 COMPRESSOR BUILDING WALLS AND ROOF 

The compressor building should have an STC-39 wall and roof system with the transmission 
loss performance shown in Table 6-1. The compressor building should have no windows, 
skylights, or translucent panels. 

The interior surface of the compressor building walls should be acoustically absorptive, having a 
noise reduction coefficient of at least 0.8. The inside of the compressor building can be lined 
with perforated metal of at least 23% open area for insulation protection, if so desired. The 
building should be well sealed with no cracks or gaps. All piping penetrations through the 
building walls should be well insulated, flashed, and caulked. 

6.2 COMPRESSOR BUILDING DOORS 

The compressor building will have three 14 foot by 14 foot steel roll-up equipment doors. 
Standard insulated overhead doors will be sufficient for the equipment doors. The performance 
shown in Table 6-1 is the recommended transmission loss performance of the STC-21 roll-up 
door.  
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The personnel doors should be STC-32 or better industrial metal doors with good perimeter 
seals. Small glass windows in the man doors are acceptable as long as the door STC rating is 
achieved.   

6.3 COMPRESSOR BUILDING VENTILATION 

All building ventilation openings should include standard acoustical louvers or silencers such 
that the total sound pressure level contribution of each opening does not exceed 66 dBA at 12 
feet from the opening. The sound pressure level calculated for the interior of the building due to 
the turbine and compressor equipment is shown in Table 5-1. The sound level target for each 
ventilation opening includes the sound level contribution of both the mechanical equipment 
inside the building along with the sound levels due to the ventilation fans. The ventilation system 
supplier should submit the sound power level of the proposed building ventilation fans during 
the bidding process for review.  

The approximate ventilation silencer performance is shown in Table 6-1. The final performance 
requirements of these silencers will depend on the size, number, and type of ventilation fans 
used in the design. The sound pressure level target should be the primary design criterion, as it 
can be field-tested after installation. 

The throat ridge ventilator should have acoustic insulation applied to the damper and an 
acoustic baffle suspended beneath it along the center of the building. 

6.4 TURBINE EXHAUSTS 

6.4.1 SILENCER PERFORMANCE 

The turbine will include an exhaust silencer system that results in the sound pressure level 
spectrum shown in Table 5-1 at a distance of 50 feet. Because of the complexities involved with 
the field verification of silencer insertion loss, the vendor should bid to meet a sound pressure 
level target of 65 dBA at 50 feet from the exhaust opening, measured horizontally from the 
edge of the stack top with turbine in any steady-state operational condition, including partial load 
and full load. Solar Turbines has provided a warranty to meet this sound level requirement. 

6.4.2 EXHAUST DUCT AND SHELL NOISE 

In large turbine-powered installations it is common for a significant amount of sound energy to 
radiate from the exhaust system ductwork, expansion joints, and exhaust silencer shell. This 
sound energy is often termed “shell-radiated” noise. Shell-radiated noise is not necessarily 
calculated by exhaust system manufacturers but can be a dominant noise source for NSAs 
close to the Station. Solar Turbines included shell-radiated noise in the acoustical warranty 
provided for the turbine exhaust. The warranted level of 65 dBA at 50 feet quoted above for the 
turbine exhaust silencer includes shell-radiated noise.    
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6.5 TURBINE INTAKE 

6.5.1 SILENCER PERFORMANCE 

The modeled turbine inlet silencing is shown in Table 6-1. This is the performance of the entire 
intake system, including any filter insertion loss. This data was provided by Solar as the silencer 
design criterion. Solar has warranted a sound pressure level no more than 65 dBA at 50 feet 
from the turbine air intake face. 

6.5.2 INTAKE BREAKOUT 

Sound radiating from the intake ductwork on the turbine side of the inlet silencer can be a 
significant noise source. If possible, the inlet silencer should be located inside of the compressor 
building. If the inlet silencer is not located inside a compressor building, then the inlet ductwork 
between the silencer and the building wall should be acoustically lagged with the ISO Type B2 
lagging listed in Table 6-1. Solar has warranted a sound pressure level no more than 65 dBA at 
50 feet from the turbine air intake including any breakout noise. 

6.6 LUBE OIL / AUXILIARY COOLERS 

The sound power level of the lube oil cooler should not exceed the sound power levels given in 
Table 5-1. This is the total sound power level for the entire cooler (i.e. not just a single fan).  
The sound power level in Table 5-1 is equivalent to the Solar 90 dBA lube oil cooler. 

6.7 GAS COOLER FANS 

Table 5-1 shows the total radiated sound power level for the gas aftercooler fans at the Station. 
This is the total sound power, and is the sum of the sound power of each fan, along with any 
radiated sound due to the motors and drive assemblies. This was modeled using the sound 
power level spectrum supplied by the equipment manufacturer adjusted to a total sound power 
level of 97 dBA. The predicted sound pressure level is approximately 57 dBA at 100 feet from 
the cooler. 

6.8 STATION PIPING 

Noise from centrifugal compressors will cause significant noise radiation from connected piping. 
To the extent practical, all suction and discharge piping should be run underground. All outdoor 
aboveground piping between the compressor and the separators on the suction side, and the 
compressor and the gas cooler on the discharge side, will need to be acoustically lagged. 

6.8.1 ACOUSTICAL PIPE LAGGING MATERIALS 

All aboveground unit piping from the compressor side of the separators / gas aftercooler to the 
point at which the piping enters the building should be treated with acoustical lagging or 
blankets with the performance shown in Table 6-1 for Type B2 lagging. This is generally 
equivalent to (listed from pipe surface outwards):  

• 3 inches of 6 to 8 lb/cf mineral wool or fiberglass pipe insulation,  
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• a layer of 1 lb/sf mass-loaded vinyl,  

• and a layer of 0.016″ aluminum jacketing or silicon-coated fiberglass cloth.   

Other lagging systems are available that will offer similar acoustical performance, and the 
lagging system performance shown in Table 6-1 should be used as the performance goal rather 
than the listed material requirements.   

6.8.2 PIPING ISOLATION 

To limit noise radiation from structural supports, the compressor piping should be isolated from 
pipe supports and other structural contacts using at least 1/4 inch neoprene bearing pads. The 
stiffness of the neoprene should be chosen so that the static deflection of the pads under the 
piping loads is about 1/16 inch. Secondary steel elements such as cable trays, pipe racks, 
walkways, and conduit supports should not be connected to the pipe supports and/or piping. 

6.9 COMPRESSOR BLOWDOWN 

The compressor blowdown silencer has been designed to meet a sound limit of no more than 
75 dBA at 50 feet from the base of the silencer. Any silencer that can meet this performance or 
better would be expected to produce sound pressure levels no greater than those shown in 
Table 5-3 at the NSAs. 

7. SUMMARY 

MVP is proposing to construct the Bradshaw Compressor Station, a new greenfield compressor 
station, near Smithfield in Wetzel County, West Virginia. Measurements at the closest NSAs to 
the proposed station site show that the current ambient sound levels in the area range from 42.6 
to 45.8 dBA Ldn. A noise model has been developed of the proposed station equipment. The 
model predicts that the Station sound level contribution at the NSAs will range from 24.3 to 44.1 
dBA Ldn. The Station is expected to be in compliance with the FERC sound level limit of 55 dBA 
Ldn after installation of the proposed compressor station equipment with the noise control 
treatments outlined in this report. 
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LIMITATIONS 

The services described in this work product were performed in accordance with generally 
accepted professional consulting principles and practices. No other representations or 
warranties, expressed or implied, are made. These services were performed consistent with our 
agreement with our client. This work product is intended solely for the use and information of 
our client unless otherwise noted. Any reliance on this work product by a third party is at such 
party's sole risk. 

Opinions and recommendations contained in this work product are based on conditions that 
existed at the time the services were performed and are intended only for the client, purposes, 
positions, time frames, and project parameters indicated. The data reported and the findings, 
observations, and conclusions expressed are limited by the scope of work. We are not 
responsible for the impacts of any changes in environmental standards, practices, or regulations 
subsequent to performance of services. We do not warrant the accuracy of information supplied 
by others, or the use of segregated portions of this work product. 

This work product presents professional opinions and findings of a scientific and technical 
nature. The work product shall not be construed to offer legal opinion or representations as to 
the requirements of, nor the compliance with, environmental laws rules, regulations, or policies 
of federal, state or local governmental agencies. 
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A-weighting:  a weighting scale in which sound pressure levels in individual frequency bands 
are adjusted to match the response of the human ear.  The reference adjustment is 0 dB at 
1000 Hz.  The human ear is much less responsive at low frequencies.  An A-weighted sound 
level is the total contribution from all sound frequencies, with the appropriate weighting factors 
applied and is designated as dBA.   

C-weighting:  a weighting scale that is relatively flat from 31.5 Hz to 8000 Hz with a roll-off 
higher and lower than those frequencies.  The adjustment is 0 dB from 200 Hz to 1250 Hz.  A 
C-weighted sound level is the total contribution from all sound frequencies, with the appropriate 
weighting factors applied and is designated as dBC.   

Insertion Loss (IL): the decrease (in decibels, dB) in sound power level measured at the 
location of the receiver when a sound attenuator (e.g., muffler), barrier, or other sound reduction 
element is inserted in the transmission path between the source and the receiver. 

Ld: the daytime average sound level.  The Leq averaged over daytime hours.  Daytime hours 
may be defined differently by various ordinances and regulations.  The hours between 7:00 a.m. 
and 10:00 p.m. is the interval used by the U.S. Federal Energy Regulatory Commission (FERC) 
and the U.S. Department of Housing and Urban Development (HUD).   

Ldn (also DNL): the day-night average sound level, a metric used by many regulatory bodies 
(including FERC and HUD) as an overall representation of the sound at a measurement 
location.  The Ldn is calculated by averaging the sound measured over a 24-hour period, with 10 
decibels added to sound levels measured during nighttime hours.  

Leq: the equivalent-continuous sound level is a time-average sound level for a specified time 
period.  It is the most commonly used form of sound level averaging.  Specifically, the Leq is the 
level of a steady sound that has the same sound energy as a time-varying sound during a 
stated time period and at a stated location.   

Ln: the nightime average sound level.  The Leq averaged over nighttime hours.  Nighttime hours 
may be defined differently by various ordinances and regulations.  The hours between 
10:00 p.m. and 7:00 a.m. is the interval used by the U.S. Federal Energy Regulatory 
Commission (FERC) and the U.S. Department of Housing and Urban Development (HUD). 

L90:  a statistical parameter (percentile) that describes the sound level that is exceeded 90% of 
the time during a stated time period.  For example, for a stated hourly L90 of 45 dBA, the sound 
level at the measurement location has a 90% chance of being greater than 45 dBA and a 10% 
chance of being less than or equal to 45 dBA.  The L90 is often used as the “background” or 
“ambient” sound level for a given measurement period.  Other percentile values are defined 
similarly, (e.g., L50, L10, etc.). 
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Sound Power Level (PWL or Lw): a logarithmic parameter that describes the power 
characteristics of a noise source, relative to a reference power value, expressed in decibels, dB 
or dBA.  The sound power level should not be confused with the sound pressure level.  The 
sound power level is a characteristic of a noise source analogous to the wattage rating of a light 
bulb, and it is independent of the surroundings.  It is calculated from measurements of the 
sound pressure level.  A 75 watt light bulb will look much brighter in a white, reflective room than 
in a black, absorptive one.  A noise source rated with a sound power level of 95 dBA will 
produce a much higher sound pressure level (will be much louder) in a small hard box than 
outside in a soft grassy meadow. 

Sound Pressure Level (SPL or Lp):  a logarithmic parameter that describes the quantity of 
sound relative to a reference pressure value, expressed in decibels, dB or dBA.  The SPL is the 
quantity that is measured with a sound level meter, and it is dependent upon the surroundings 
of a noise source.   

Transmission Loss (TL): The difference (in decibels) between sound power incident upon a 
sound reduction element (wall or muffler) to that transmitted.  The less sound energy is 
transmitted, the higher the TL value.   
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Appendix B: Construction Noise Calculation Output

Mountain Valley Pipeline

Roadway Construction Noise Model (RCNM),Version 1.0

Report date: 9/16/2015
Case Description: Bradshaw - Earthmoving Phase

Description Land Use
NSA 5 Residential

Spec Actual Receptor Estimated
Impact Lmax Lmax Distance Shielding

Description Device Usage(%) (dBA) (dBA) (feet) (dBA)
Dozer No 40 81.7 2380 2
Dozer No 40 81.7 2380 2

Dump Truck No 40 76.5 2380 2
Dump Truck No 40 76.5 2380 2

Front End Loader No 40 79.1 2380 2
Generator No 50 80.6 2380 2
Excavator No 40 80.7 2380 2
Excavator No 40 80.7 2380 2

Generator (<25KVA, VMS signs) No 50 72.8 2380 2
Drill Rig Truck No 20 79.1 2380 2

Equipment *Lmax Leq
Dozer 46.1 42.1
Dozer 46.1 42.1
Dump Truck 40.9 36.9
Dump Truck 40.9 36.9
Front End Loader 43.6 39.6
Generator 45.1 42.1
Excavator 45.2 41.2
Excavator 45.2 41.2
Generator (<25KVA, VMS signs) 37.3 34.2
Drill Rig Truck 43.6 36.6

Total 46.1 50.1
*Calculated Lmax is the loudest single equipment contribution.

Equipment

Calculated (dBA)



 Resource Report 9 
 Air and Noise Quality 
 Docket No. CP16-__-000 
 
 

  October 2015 

Mountain Valley Pipeline Project 
 

Docket No.  CP16-__-000 
 
 

Resource Report 9 
 
 

Appendix 9-H 
Harris Compressor Station Pre-Construction Noise Study 

  



 

Mountain Valley Pipeline, LLC  

Harris Compressor Station 

Pre-Construction Noise Study 

SLR Ref: 119.01204.00010, 0002, Revision 1 

 

October 14, 2015 

 

 

 

 

 



 

Pre-Construction Noise Study 

Prepared for: 

Mountain Valley Pipeline, LLC 
675 Liberty Ave., Suite 1700  

Pittsburgh, PA 15222 
 

This document has been prepared by SLR International Corp. The material and data in this 
report were prepared under the supervision and direction of the undersigned. 

 

 

   

 David M. Jones, P.E., INCE Bd. Cert. 
 Principal Acoustical Engineer 

 

 

   

 Laurie Morrill 
 Project Scientist 

 

 

  10/14/2015 



Mountain Valley Pipeline, LLC  Pre-construction Noise Study, Rev. 1 
Harris Compressor Station  
 

CONTENTS 

Acronyms ................................................................................................................................. iii 

Summary ................................................................................................................................... 1 

1. Introduction and Purpose ................................................................................................ 2 

2. Environmental Sound Level Criteria ............................................................................... 2 

3. Description of Site and Proposed Station ...................................................................... 2 

3.1 Description of Site ................................................................................................... 2 
3.2 Description of the Station Equipment ...................................................................... 2 

4. Sound Level Survey ......................................................................................................... 3 

4.1 Measurement Equipment ........................................................................................ 3 
4.2 Weather Conditions ................................................................................................ 3 
4.3 Monitoring Locations ............................................................................................... 3 
4.4 Measured Sound Level Data ................................................................................... 4 

5. Proposed Equipment Noise Impact Evaluation .............................................................. 4 

5.1 Significant Sound Sources ...................................................................................... 4 
5.2 Noise Model Development ...................................................................................... 5 

5.2.1 Data and Assumptions ............................................................................. 5 
5.2.2 Noise Model Results – Typical Operation Scenario .................................. 6 
5.2.3 Noise Model Results – Unit Blowdown Scenario ...................................... 7 
5.2.4 Noise Model Results – Emergency Shutdown Scenario ........................... 7 
5.2.5 Noise Model Results – Construction ......................................................... 8 

6. Noise Control Treatments ................................................................................................ 8 

6.1 Compressor Building Walls and Roof ...................................................................... 9 
6.2 Compressor Building Doors .................................................................................... 9 
6.3 Compressor Ventilation ........................................................................................... 9 
6.4 Turbine Exhausts .................................................................................................. 10 

6.4.1 Silencer Performance ............................................................................. 10 
6.4.2 Exhaust Duct and Shell Noise ................................................................ 10 

6.5 Turbine Intake ....................................................................................................... 10 
6.5.1 Silencer Performance ............................................................................. 10 
6.5.2 Intake Breakout ...................................................................................... 10 

6.6 Lube Oil / Auxiliary Coolers ................................................................................... 11 
6.7 Gas Cooler Fans ................................................................................................... 11 
6.8 Station Piping ....................................................................................................... 11 

6.8.1 Acoustical Pipe Lagging Materials .......................................................... 11 
6.8.2 Piping Isolation ....................................................................................... 11 
6.8.3 Compressor Blowdown ........................................................................... 12 

7. Summary ......................................................................................................................... 12 

  10/14/2015 
 i 



Mountain Valley Pipeline, LLC  Pre-construction Noise Study, Rev. 1 
Harris Compressor Station  

CONTENTS (CONTINUED) 

 

FIGURES 
Figure 1: NSA and Sound Level Measurement Locations 
Figure 2: Predicted Station Sound Levels dBA Ldn 

TABLES 
Table 4-1: Weather Conditions During Sound Level Survey 
Table 4-2: Summary of Monitoring Location 
Table 4-3: Existing Sound Level Measurement Results at Monitoring Locations 
Table 5-1: Sound Pressure Levels (Lp) and Sound Power Levels (Lw) for Station Equipment 
Table 5-2: Compressor Station Sound Level Predictions 
Table 5-3: Compressor Unit Blowdown Sound Level Predictions 
Table 5-4: Station ESD Blowdown Sound Level Predictions 
Table 6-1: Recommended Noise Control Treatments 

APPENDICES 
Appendix A  Glossary of Common Acoustical Terminology 
Appendix B  Detailed Calculation Table For Construction Noise Model 

 

  10/14/2015 
 ii 



Mountain Valley Pipeline, LLC  Pre-construction Noise Study, Rev. 1 
Harris Compressor Station  
 

ACRONYMS 

dB Decibel 

dBA A-weighted Decibel 

EDT Eastern Daylight Time 

FERC Federal Energy Regulatory Commission 

Hz Hertz 

IL Insertion loss 

ISO International Organization for Standardization 

lb/cf Pounds per cubic foot 

lb/sf Pounds per square foot 

Ldn 24-hour average day-night sound level 

Leq Equivalent continuous sound level 

Lw Sound power level 

Lp Sound pressure level 
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SUMMARY 

SLR International Corporation (SLR) has prepared a pre-construction noise study at the request 
of Mountain Valley Pipeline, LLC (MVP) for the proposed Harris Compressor Station (Station) 
near Flatwoods in Braxton County, West Virginia. The project is a greenfield compressor 
station. This report presents the results from SLR’s sound level survey of the existing ambient 
conditions, the noise model development, the recommendations for equipment sound power 
levels, and the recommended noise control treatments for the planned Station equipment. The 
three main goals of this report are as follows: 

• Document the existing ambient acoustic environment around the proposed site, and to 
locate the nearest noise-sensitive areas (NSAs) surrounding the proposed Station. 

• Calculate the sound level contribution of the Station at the NSAs surrounding the 
proposed Station after construction. 

• Determine noise control treatments and noise specifications for the Station equipment to 
ensure that the facility meets the Federal Energy Regulatory Commission (FERC) sound 
level limit of 55 dBA Ldn. 

A pre-construction sound survey of the Station was conducted by SLR on May 18 through 23, 
2015. Sound levels were measured continuously for more than 27 hours at three locations 
surrounding the proposed Station site. The measured existing sound levels at the closest NSAs 
ranged from 45.1 to 55.3 dBA Ldn. 

A noise model was developed for the station using manufacturer noise data along with sound 
level data from other similar compressor stations.  The noise model was used to predict the 
Station sound level contribution at the closest NSAs and to develop recommended noise control 
treatments for the Station equipment. 

Table A, below, summarizes the predicted sound levels and noise impact analyses for the 
proposed Station at the closest NSAs. Computer noise modeling predicts that the Station 
contributions at the NSAs will be in compliance with the FERC limit of 55 dBA Ldn after the 
construction of the proposed compressor station equipment with the noise control treatments 
described in this report. 

Table A: Compressor Station Sound Level Predictions 

N
S

A
 Distance 

from 
Compressor 

Building D
ir

ec
ti

o
n

 

Measured 
Existing 

Background 

Estimated  
Contribution of 

Station 
Equipment 

Combined, 
All Sources 
Including 
Ambient 

Increase Above 
Existing 

Condition 

 
(feet) 

 
Ldn  dBA Ldn  dBA Ldn  dBA dB 

1 1,445 N 47.9 39.9 48.5 0.6 

2 1,825 SW 48.5 46.9 50.8 2.3 

3 1,965 SSE 48.5 48.5 51.5 3.0 

4 3,340 WSW 55.3 43.0 55.5 0.2 

  10/14/2015 
 1 



Mountain Valley Pipeline, LLC  Pre-construction Noise Study, Rev. 1 
Harris Compressor Station   
  

1. INTRODUCTION AND PURPOSE 

SLR International Corporation (SLR) has prepared a pre-construction noise study at the request 
of Mountain Valley Pipeline, LLC (MVP) for the proposed Harris Compressor Station (Station) 
near Flatwoods in Braxton County, West Virginia. The proposed Station will have two new Solar 
Titan 130 turbine/compressor units, each rated at 20,500 horsepower (hp). This report presents 
the results of a pre-construction noise survey conducted by SLR and the requirements for 
equipment sound power levels and noise control treatments that are necessary in order for the 
planned equipment to meet the FERC sound level limit of 55 dBA day-night average (Ldn). 

2. ENVIRONMENTAL SOUND LEVEL CRITERIA 

The environmental sound level contributions from the proposed equipment at this compressor 
station are subject to the FERC noise regulation governing interstate gas transmission 
compressor stations. The FERC noise regulation is receptor based, and limits compressor 
station noise contributions to no more than 55 dBA Ldn or, equivalently, no more than a 
continuous 48.6 dBA at the surrounding noise sensitive areas (NSAs). NSAs are typically 
residences, schools, churches, or hospitals. There are no other known state, county, or local 
regulations that would apply to this compressor station site.   

3. DESCRIPTION OF SITE AND PROPOSED STATION 

3.1 DESCRIPTION OF SITE 

The Station site is located off of Milroy Road approximately eight miles east of Flatwoods, West 
Virginia. The area surrounding the proposed Station is rural and sparsely populated, consisting 
primarily of deciduous forests.  

3.2 DESCRIPTION OF THE STATION EQUIPMENT 

The proposed Station will have two new Solar Titan 130 20,500 hp turbines driving centrifugal 
compressors in a new acoustically-insulated compressor building. Associated equipment is as 
follows: 

• Gas aftercoolers 

• Turbine lube oil coolers 

• Turbine intake and exhaust openings 

• Station suction and discharge piping and suction separators 
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4. SOUND LEVEL SURVEY 

Roy Judy of SLR conducted the sound level survey between 1:15 PM May 18, 2015 and 3:30 
PM May 23, 2015 Eastern Daylight Time (EDT). Day and night data were collected at three 
locations near the NSAs. The NSA and measurement locations are shown in Figure 1. 

4.1 MEASUREMENT EQUIPMENT 

Sound level equipment used during the site survey: 

• Larson Davis Model 824 Type 1 Sound Level Meters: s/n A0424, A0975 

• Larson Davis Cal200 s/n 7078 

4.2 WEATHER CONDITIONS 

Weather conditions were appropriate for an environmental sound level survey as summarized in 
Table 4-1. 

Table 4-1: Weather Conditions During Sound Level Survey 

Dates May 18 – 23, 2015 

Temperature Range 54°F – 78ºF 

Relative Humidity Range 46% – 60% 

Wind Speed 5 mph 

Wind From West and South 

Precipitation Intermittent rain at night 

4.3 MONITORING LOCATIONS 

Four NSAs were identified by SLR using aerial imagery. They consisted of the four closest 
residential areas to the compressor building. These are shown in Figure 1 along with the 
monitoring locations selected by SLR. The monitoring locations selected are summarized in 
Table 4-2. The distance and direction from the site to the monitoring locations and ambient 
noise sources present during data collection are described therein. The distances reference the 
nearest compressor building perimeter. 

Table 4-2: Summary of Monitoring Location 

Monitoring 
Location 

Distance from 
Compressor Building 

(feet) 

Direction to Monitoring 
Location 

Noise Sources Present 

NSA 1 1,755 N Birds 

NSA 2 & 3 2,050 SSE Distant aircraft 

NSA 4 3,490 WSW Light traffic 
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4.4 MEASURED SOUND LEVEL DATA 

The sound level measurement results are summarized in Table 4-3, below.  The measured 
sound levels for daytime (Leq (d), dBA), nighttime (Leq (n), dBA), and the equivalent day-night 
sound level (Ldn, dBA) are shown.  

Data were collected at locations near NSA 1, NSA 3, and NSA 4 over a period of more than 27 
hours. The ambient sound levels at NSA 3 were assumed to be representative of the levels at 
NSA 2, which is located nearby. The NSA and measurement locations are shown in Figure 1. 

Sound levels were measured using the slow meter response and A-weighting and were 
measured in 1/3- and 1/1-octave bands. Sound levels were recorded in 10-second sampling 
periods averaged over 15-minute intervals. 

Table 4-3: Existing Sound Level Measurement Results at Monitoring Locations 

Monitoring 
Location 

Measurement 
Duration 

Measured 
Day Average 

Measured 
Night Average 

Measured 24-Hour 
Day-Night Average   

 HH:MM Leq dBA Leq dBA Ldn dBA 

NSA 1 30:30 47.9 38.0 47.9 

NSA 2 
27:45 48.7 38.2 48.5 

NSA 3 

NSA 4 30:00 53.1 47.4 55.3 

5. PROPOSED EQUIPMENT NOISE IMPACT EVALUATION 

5.1 SIGNIFICANT SOUND SOURCES 

The following sound sources are considered significant: 

• Noise from the turbine exhaust, including the exhaust outlet and noise radiated from the 
exhaust ductwork, expansion joints, and silencer shell. 

• Noise from the turbine intake air system, including the inlet opening and noise radiated 
from the silencer/ductwork shell and any duct joints.  

• Turbine/Compressor casing noise that penetrates the building and building ventilation 
openings. 

• Noise from the lube oil / auxiliary cooler and gas aftercooler, 

• Noise radiated by aboveground station piping. 
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5.2 NOISE MODEL DEVELOPMENT 

A three-dimensional computer noise model was constructed to analyze the noise contributions 
expected from the proposed compressor station configuration. The model was developed using 
CadnaA, version 4.5.151, a commercial noise modeling package developed by DataKustik 
GmbH. The software takes into account spreading losses, ground and atmospheric effects, 
shielding from barriers and buildings, reflections from surfaces and other sound propagation 
properties. The software is based on published engineering standards. The ISO 9613 standard 
was used for air absorption and other noise propagation calculations. 

5.2.1 DATA AND ASSUMPTIONS 

The proposed compressor building dimensions were used in the computer model. The 
equipment was arranged as per the latest available plot plan, with the unit suction and 
discharge piping on the northeast side, the turbine intakes, exhausts, and lube oil coolers on the 
southwest side of the compressor building. The turbine exhaust was modeled at a height of 50 
feet above grade, as specified in the most recent plot plan. 

The turbine and valve building layout and ventilation design have not been finalized, so the 
ventilation opening size and distribution has been based on the latest compressor building plans 
provided by MVP. The compressor building includes six wall intakes, each sized at about 48 
inches square, and a throat ridge ventilator.  

Table 5-1 shows the interior sound levels and the sound power levels used in the model for the 
Station equipment. Manufacturer data (as available) and measurements of similar units in 
operation at other compressor stations were used to determine sound pressure and sound 
power levels for the equipment.  

Table 5-1: Sound Pressure Levels (Lp) and Sound Power Levels (Lw) for Station 
Equipment 

Source 
Linear Lp or Lw at Octave Center Frequency Total 

31.5 63 125 250 500 1k 2k 4k 8k dBA 

Solar Titan 130 Exhaust and Ductwork, Sound 
Pressure Level with Silencer at 50 ft., Lp

1 
84 86 72 63 63 54 46 32 21 65 

Solar Titan 130 Intake and Ductwork, Sound 
Pressure Level at 50 ft., Lp

1 
82 86 76 68 42 9 8 35 26 65 

Solar 90 dBA Lube Oil Cooler, Sound Pressure 
Level at 50 ft., Lp

1 
64 71 68 61 56 53 49 45 39 60 

Total Sound Power Level of Gas Aftercooler, Lw
2 103 103 102 99 94 92 86 80 74 97 

Sound Level in Compressor Building at Inner Wall 
Surface, Lp

3 84 84 95 98 97 96 98 106 97 108 

Suction Piping, Total Lw
 3 94 96 95 90 91 96 111 100 90 112 

Discharge Piping, Total Lw
3 95 91 91 97 102 95 107 99 88 110 

42” Building Wall Panel Fan, Lw 97 97 101 97 96 96 93 88 81 100 

Throat Ridge Ventilator, Total Lw 111 106 103 98 97 94 93 96 92 102 
1 From Solar. 
2 From Moore Fan Datasheet for MVP, adjusted to a total sound power level of 97 dBA. 
3 Based on measurements of similar installed equipment, adjusted for horsepower increase. 
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The sound pressure level in the compressor/valve building was taken from measurements at a 
comparable station with similar turbine-driven compressors. Those levels were then adjusted 
based on the horsepower of the Titan 130 turbine. The noise generated by the intake ductwork 
and exhaust system ductwork were included in the exhaust and intake levels warranted by 
Solar. The sound levels due to suction and discharge piping were based on sound level 
measurements of a Mars 100 turbine-driven compressor at a similar station with 1.1 dB added 
to account for the Titan 130 turbine’s greater horsepower. The lube oil cooler sound power 
levels were taken from sound level specifications provided by Solar to MVP for a 90 dBA lube oil 
cooler. The turbine intake and exhaust levels were also based on data provided Solar for this 
project. 

Foliage in the area of the Station ranges from grass and crops to areas of dense woods. To be 
conservative, no foliage was included in the noise model.  The model presents a worst-case 
prediction without any influence of trees or vegetation. 

The terrain was modeled based on the latest available USGS topographical data at a resolution 
of 10 by 10 meters. A temperature of 20 degrees Celsius and 70 percent relative humidity were 
used for the atmospheric absorption calculations. The ground absorption coefficient for the 
station site was set as 0.1 and at 0.5 for the mixed ground for all other areas. 

5.2.2 NOISE MODEL RESULTS – TYPICAL OPERATION SCENARIO 

Table 5-2 shows a summary of the predicted sound level contribution of the Station equipment 
at each NSA along with a prediction of the overall NSA sound levels including the Station and 
ambient environmental sources. This table indicates that with the proposed noise control 
treatments discussed below, the compressor station noise contributions at all of the nearest 
NSAs will be below the FERC criterion of 55 dBA Ldn.  The FERC sound level limits apply only 
to the sound level contribution of the compressor station equipment, and do not include the 
influence of the existing ambient sound levels.  For instance, at NSA 4, the combined Station 
equipment and ambient sound levels are greater than 55 dBA Ldn due to the 55.3 dBA Ldn 
existing background.  However, the 43.0 dBA Ldn sound level contribution of the Station 
equipment at this NSA is well below the FERC sound level limit of 55 dBA Ldn. 

Table 5-2: Compressor Station Sound Level Predictions 

N
S

A
 

Distance 
from 

Compressor 
Building to 

NSA D
ir

ec
ti

o
n

 

Measured 
Existing 

Background 

Estimated 
Contribution of 

Station Equipment 

Combined, All 
Sources 
Including 
Ambient 

Increase 
Above 

Existing 
Condition 

 
(feet) 

 
Ldn  dBA Leq  dBA Ldn  dBA Ldn  dBA (dB) 

1 1,445 N 47.9 33.5 39.9 48.5 0.6 

2 1,825 SW 48.5 40.5 46.9 50.8 2.3 

3 1,965 SSE 48.5 42.1 48.5 51.5 3.0 

4 3,340 WSW 55.3 36.6 43.0 55.5 0.2 
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5.2.3 NOISE MODEL RESULTS – UNIT BLOWDOWN SCENARIO 

Under certain circumstances, the pressure in the compressor casing and unit piping must be 
released in a controlled manner. These events are commonly called “blowdowns” and occur 
when the unit is shut-down for an extended period. During the blowdown, the high pressure gas 
in the system is released in a controlled fashion through a blowdown silencer. Blowdown events 
cause a temporary increase in sound level that usually lasts for about five minutes.  

A compressor blowdown scenario was modeled using a single blowdown silencer specified to 
limit the blowdown sound levels to a maximum of 75 dBA at 50 feet. Table 5-3 shows the 
predicted short-term sound pressure levels at the NSAs during a blowdown event. The unit 
blowdown event sound levels are compared to the nighttime average levels at each NSA to 
show the potential short-term sound level impact of the Station. The predicted blowdown sound 
levels are quite low, with the highest predicted sound level of 42.1 dBA Leq at NSA 3.    

Table 5-3: Compressor Unit Blowdown Sound Level Predictions 

N
S

A
 Distance from 

Compressor 
Building to 

NSA D
ir

ec
ti

o
n

 

Measured 
Existing 

Background, 
Night Average 

Estimated 
Contribution 
of Blowdown  

Combined 
Blowdown 

and Ambient 

Short-Term 
Sound Level 

Increase 
During 

Blowdown 

 
(feet) 

 
Leq  dBA Leq  dBA Leq  dBA (dB) 

1 1,445 N 38.0 33.4 39.3 1.3 

2 1,825 SW 38.2 41.6 43.2 5.0 

3 1,965 SSE 38.2 42.1 43.6 5.4 

4 3,340 WSW 47.4 36.1 47.7 0.3 

5.2.4 NOISE MODEL RESULTS – EMERGENCY SHUTDOWN SCENARIO 

The station has an emergency shutdown (ESD) system that automatically halts operation of the 
station in the event of an irregularity. This results in a full station blowdown during which the gas 
from all station piping is released in a controlled manner. These events are extremely rare and 
take place only in the event of an emergency or when the system is tested every few years. The 
station ESD system will include two silencers that are each designed to limit the maximum 
sound level due to the blowdown to 85 dBA at 50 feet per silencer.   

Table 5-4 shows the predicted short-term sound levels at the NSAs due to an ESD blowdown.  
The station ESD blowdown event sound levels are compared to the nighttime average levels at 
each NSA to show the potential short-term nighttime sound level impact of the Station. The 
predicted sound levels are all below 56 dBA, with the highest predicted sound level of 55.3 dBA 
at NSA 3. This is a reasonable sound level for an event that will only occur in emergency 
situations or during testing periods that are scheduled ahead of time and with limited frequency 
and duration. 

  10/14/2015 
 7 



Mountain Valley Pipeline, LLC  Pre-construction Noise Study, Rev. 1 
Harris Compressor Station   
  

Table 5-4: Station ESD Blowdown Sound Level Predictions 
N

S
A

 Distance from 
Compressor 
Building to 

NSA D
ir

ec
ti

o
n

 

Measured 
Existing 

Background, 
Night Average 

Estimated 
Contribution 
of Blowdown  

Combined 
Blowdown 

and Ambient 

Short-Term 
Sound Level 

Increase 
During 

Blowdown 

 
(feet) 

 
Leq  dBA Leq  dBA Leq  dBA (dB) 

1 1,445 N 38.0 46.7 47.2 9.2 

2 1,825 SW 38.2 54.8 54.9 16.7 

3 1,965 SSE 38.2 55.3 55.4 17.2 

4 3,340 WSW 47.4 49.3 51.5 4.1 

5.2.5 NOISE MODEL RESULTS – CONSTRUCTION 

Only standard construction equipment will be used in the construction of the station, with no 
dynamic compaction or pile driving expected. Most construction will take place during daytime 
working hours of 7:00 a.m. until 7:00 p.m. Emergencies or other unusual circumstances may 
necessitate nighttime work, but the bulk of activity will take place during daylight hours.  

The highest sound levels during construction are expected during the early earthmoving phase. 
Equipment that may be operating during this phase would include bulldozers, front end loaders, 
dump trucks, generators, etc. Based on the equipment usage predictions from MVP, a sound 
level calculation was performed using the Federal Highway Administration’s Roadway 
Construction Noise Model (RCNM) version 1.0. Two bulldozers, two dump trucks, one 
generator, one front end loader, two excavators, one light plant, and a drill rig were included in 
the calculation. Based on this collection of equipment, the predicted maximum short-term sound 
level during construction is 53.7 dBA Leq at NSA 3. NSA 3 has the least shielding from the 
Station site, and the predicted sound levels at this NSA are the highest, even though it is not the 
closest NSA. The RCNM calculation is included in Appendix B. 

6. NOISE CONTROL TREATMENTS 

A summary of the modeled performance of one possible set of noise control treatments is 
shown in Table 6-1, below. The following subsections describe the treatments. 

The noise mitigation measures shown are based on the most current station design, and 
represent one potential set of possible mitigation measures. There are many different 
combinations of noise control mitigation measures that will provide similar noise control. As the 
station design, including noise mitigation treatments, is finalized, the mitigation design will be 
modified to account for these design changes while maintaining compliance with the FERC 
sound level requirements. 
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Table 6-1: Recommended Noise Control Treatments 

Recommended Insertion Loss (IL) or Transmission Loss (TL) 

Source Treatment Description 
Recommended Treatment Performance 
31.5 63 125 250 500 1k 2k 4k 8k 

Compressor/Valve 
Building 

STC-39 Wall and Roof System, TL 10 16 17 24 44 49 55 55 58 

Equipment Door STC-21 Insulated Roll-up Door, TL 2 7 12 17 18 19 22 30 35 

Building Ventilation 
Three foot silencers and lined hoods, IL 

66 dBA at 12 feet 1 5 10 18 22 26 30 35 25 

Comp. Suction and 
Discharge Piping 

Lagging (ISO Type B2), IL 0 0 0 0 6 15 24 33 42 

6.1 COMPRESSOR BUILDING WALLS AND ROOF 

The compressor building should have an STC-39 wall and roof system with the transmission 
loss performance shown in Table 6-1. The compressor building should have no windows, 
skylights, or translucent panels.   

The interior surface of the compressor building walls should be acoustically absorptive, having a 
noise reduction coefficient of at least 0.8. The inside of the compressor building can be lined 
with perforated metal of at least 23% open area for insulation protection, if so desired. The 
building should be well sealed with no cracks or gaps. All piping penetrations through the 
building walls should be well insulated, flashed, and caulked. 

6.2 COMPRESSOR BUILDING DOORS 

The compressor building will have a 14 foot by 14 foot steel roll-up equipment door. Standard 
insulated over-head door will be sufficient for the equipment doors. The performance shown in 
Table 6-1 is the recommended transmission loss performance of the STC-21 roll-up door.  

The personnel doors should be STC-32 or better industrial metal doors with good perimeter 
seals. Small glass windows in the man doors are acceptable as long as the door STC rating is 
achieved.   

6.3 COMPRESSOR VENTILATION 

All building ventilation openings should include standard acoustical louvers or silencers such 
that the total sound pressure level contribution of each opening does not exceed 66 dBA at 12 
feet from the opening. The sound pressure level calculated for the interior of the building due to 
the turbine and compressor equipment is shown in Table 5-1. The sound level target for each 
ventilation opening includes the sound level contribution of both the mechanical equipment 
inside the building along with the sound levels due to the ventilation fans. The ventilation system 
supplier should submit the sound power level of the proposed building ventilation fans during 
the bidding process for review.  
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The approximate ventilation silencer performance is shown in Table 6-1. The final performance 
requirements of these silencers will depend on the size, number, and type of ventilation fans 
used in the design. The sound pressure level target should be the primary design criterion, as it 
can be field-tested after installation. 

The throat ridge ventilator should have acoustic insulation applied to the damper and an 
acoustic baffle suspended beneath it along the center of the building. 

6.4 TURBINE EXHAUSTS 

6.4.1 SILENCER PERFORMANCE 

The turbine will include an exhaust silencer system that results in the sound pressure level 
spectrum shown in Table 5-1 at a distance of 50 feet. Because of the complexities involved with 
the field verification of silencer insertion loss, the vendor should bid to meet a sound pressure 
level target of 65 dBA at 50 feet from the exhaust opening, measured horizontally from the 
edge of the stack top with the turbine in any steady-state operational condition, including partial 
load and full load. Solar Turbines has provided a warranty to meet this sound level requirement.   

6.4.2 EXHAUST DUCT AND SHELL NOISE 

In large turbine-powered installations it is common for a significant amount of sound energy to 
radiate from the exhaust system ductwork, expansion joints, and exhaust silencer shell. This 
sound energy is often termed “shell-radiated” noise. Shell-radiated noise is not necessarily 
calculated by exhaust system manufacturers but can be a dominant noise source for NSAs 
close to the Station. Solar Turbines included shell-radiated noise in the acoustical warranty 
provided for the turbine exhaust. The warranted level of 65 dBA at 50 feet quoted above for the 
turbine exhaust silencer includes shell-radiated noise.  

6.5 TURBINE INTAKE 

6.5.1 SILENCER PERFORMANCE 

The modeled turbine inlet silencing is shown in Table 6-1. This is the performance of the entire 
intake system, including any filter insertion loss. This data was provided by Solar as the silencer 
design criterion. Solar has warranted a sound pressure level no more than 65 dBA at 50 feet 
from the turbine air intake face. 

6.5.2 INTAKE BREAKOUT 

Sound radiating from the intake ductwork on the turbine side of the inlet silencer can be a 
significant noise source. If possible, the inlet silencer should be located inside of the compressor 
building. If the inlet silencer is not located inside a compressor building, then the inlet ductwork 
between the silencer and the building wall should be acoustically lagged with the ISO Type B2 
lagging listed in Table 6-1. Solar has warranted a sound pressure level no more than 65 dBA at 
50 feet from the turbine air intake including any breakout noise. 
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6.6 LUBE OIL / AUXILIARY COOLERS 

The sound power level of the lube oil cooler should not exceed the sound power levels given in 
Table 5-1. This is the total sound power level for the entire cooler (i.e. not just a single fan).  
The sound power level in Table 5-1 is equivalent to the Solar 90 dBA lube oil cooler. 

6.7 GAS COOLER FANS 

Table 5-1 shows the total radiated sound power level for the gas aftercooler fans at the Station. 
This is the total sound power, and is the sum of the sound power of each fan, along with any 
radiated sound due to the motors and drive assemblies. This was modeled using the sound 
power level spectrum supplied by the equipment manufacturer adjusted to a total sound power 
level of 97 dBA. The predicted sound pressure level is approximately 57 dBA at 100 feet from 
the cooler. 

6.8 STATION PIPING 

Noise from centrifugal compressors will cause significant noise radiation from connected piping. 
To the extent practical, all suction and discharge piping should be run underground. All outdoor 
aboveground piping between the compressor and the separators on the suction side, and the 
compressor and the gas cooler on the discharge side, will need to be acoustically lagged. 

6.8.1 ACOUSTICAL PIPE LAGGING MATERIALS 

All aboveground unit piping from the compressor side of the separators / gas aftercooler to the 
point at which the piping enters the building should be treated with acoustical lagging or 
blankets with the performance shown in Table 6-1 for Type B2 lagging. This is generally 
equivalent to (listed from pipe surface outwards):  

• 3 inches of 6 to 8 lb/cf mineral wool or fiberglass pipe insulation,  

• a layer of 1 lb/sf mass-loaded vinyl,  

• and a layer of 0.016″ aluminum jacketing or silicon-coated fiberglass cloth.   

Other lagging systems are available that will offer similar acoustical performance, and the 
lagging system performance shown in Table 6-1 should be used as the performance goal rather 
than the listed material requirements.   

6.8.2 PIPING ISOLATION 

To limit noise radiation from structural supports, the compressor piping should be isolated from 
pipe supports and other structural contacts using at least 1/4 inch neoprene bearing pads. The 
stiffness of the neoprene should be chosen so that the static deflection of the pads under the 
piping loads is about 1/16 inch. Secondary steel elements such as cable trays, pipe racks, 
walkways, and conduit supports should not be connected to the pipe supports and/or piping. 
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6.8.3 COMPRESSOR BLOWDOWN 

The compressor blowdown silencer has been designed to meet a sound limit of no more than 
75 dBA at 50 feet from the base of the silencer. Any silencer that can meet this performance or 
better would be expected to produce sound pressure levels no greater than those shown in 
Table 5-3 at the NSAs. 

7. SUMMARY 

MVP is proposing to construct the Harris Compressor Station, a new greenfield compressor 
station, near Flatwoods in Braxton County, West Virginia. Measurements at the closest NSAs to 
the proposed station site show that the current ambient sound levels in the area range from 45.1 
to 55.3 dBA Ldn. A noise model has been developed of the proposed station equipment. The 
model predicts that the station sound level contribution at the NSAs will range from 39.9 to 48.5 
dBA Ldn.  The sound level contributions from the Station are expected to be in compliance with 
the FERC sound level limit of 55 dBA Ldn after installation of the proposed compressor station 
equipment with the noise control treatments outlined in this report. 
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LIMITATIONS 

The services described in this work product were performed in accordance with generally 
accepted professional consulting principles and practices. No other representations or 
warranties, expressed or implied, are made. These services were performed consistent with our 
agreement with our client. This work product is intended solely for the use and information of 
our client unless otherwise noted. Any reliance on this work product by a third party is at such 
party's sole risk. 

Opinions and recommendations contained in this work product are based on conditions that 
existed at the time the services were performed and are intended only for the client, purposes, 
positions, time frames, and project parameters indicated. The data reported and the findings, 
observations, and conclusions expressed are limited by the scope of work. We are not 
responsible for the impacts of any changes in environmental standards, practices, or regulations 
subsequent to performance of services. We do not warrant the accuracy of information supplied 
by others, or the use of segregated portions of this work product. 

This work product presents professional opinions and findings of a scientific and technical 
nature. The work product shall not be construed to offer legal opinion or representations as to 
the requirements of, nor the compliance with, environmental laws rules, regulations, or policies 
of federal, state or local governmental agencies. 
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A-weighting:  a weighting scale in which sound pressure levels in individual frequency bands 
are adjusted to match the response of the human ear.  The reference adjustment is 0 dB at 
1000 Hz.  The human ear is much less responsive at low frequencies.  An A-weighted sound 
level is the total contribution from all sound frequencies, with the appropriate weighting factors 
applied and is designated as dBA.   

C-weighting:  a weighting scale that is relatively flat from 31.5 Hz to 8000 Hz with a roll-off 
higher and lower than those frequencies.  The adjustment is 0 dB from 200 Hz to 1250 Hz.  A 
C-weighted sound level is the total contribution from all sound frequencies, with the appropriate 
weighting factors applied and is designated as dBC.   

Insertion Loss (IL): the decrease (in decibels, dB) in sound power level measured at the 
location of the receiver when a sound attenuator (e.g., muffler), barrier, or other sound reduction 
element is inserted in the transmission path between the source and the receiver. 

Ld: the daytime average sound level.  The Leq averaged over daytime hours.  Daytime hours 
may be defined differently by various ordinances and regulations.  The hours between 7:00 a.m. 
and 10:00 p.m. is the interval used by the U.S. Federal Energy Regulatory Commission (FERC) 
and the U.S. Department of Housing and Urban Development (HUD).   

Ldn (also DNL): the day-night average sound level, a metric used by many regulatory bodies 
(including FERC and HUD) as an overall representation of the sound at a measurement 
location.  The Ldn is calculated by averaging the sound measured over a 24-hour period, with 10 
decibels added to sound levels measured during nighttime hours.  

Leq: the equivalent-continuous sound level is a time-average sound level for a specified time 
period.  It is the most commonly used form of sound level averaging.  Specifically, the Leq is the 
level of a steady sound that has the same sound energy as a time-varying sound during a 
stated time period and at a stated location.   

Ln: the nightime average sound level.  The Leq averaged over nighttime hours.  Nighttime hours 
may be defined differently by various ordinances and regulations.  The hours between 
10:00 p.m. and 7:00 a.m. is the interval used by the U.S. Federal Energy Regulatory 
Commission (FERC) and the U.S. Department of Housing and Urban Development (HUD). 

L90:  a statistical parameter (percentile) that describes the sound level that is exceeded 90% of 
the time during a stated time period.  For example, for a stated hourly L90 of 45 dBA, the sound 
level at the measurement location has a 90% chance of being greater than 45 dBA and a 10% 
chance of being less than or equal to 45 dBA.  The L90 is often used as the “background” or 
“ambient” sound level for a given measurement period.  Other percentile values are defined 
similarly, (e.g., L50, L10, etc.). 
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Sound Power Level (PWL or Lw): a logarithmic parameter that describes the power 
characteristics of a noise source, relative to a reference power value, expressed in decibels, dB 
or dBA.  The sound power level should not be confused with the sound pressure level.  The 
sound power level is a characteristic of a noise source analogous to the wattage rating of a light 
bulb, and it is independent of the surroundings.  It is calculated from measurements of the 
sound pressure level.  A 75 watt light bulb will look much brighter in a white, reflective room than 
in a black, absorptive one.  A noise source rated with a sound power level of 95 dBA will 
produce a much higher sound pressure level (will be much louder) in a small hard box than 
outside in a soft grassy meadow. 

Sound Pressure Level (SPL or Lp):  a logarithmic parameter that describes the quantity of 
sound relative to a reference pressure value, expressed in decibels, dB or dBA.  The SPL is the 
quantity that is measured with a sound level meter, and it is dependent upon the surroundings 
of a noise source.   

Transmission Loss (TL): The difference (in decibels) between sound power incident upon a 
sound reduction element (wall or muffler) to that transmitted.  The less sound energy is 
transmitted, the higher the TL value.   
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Appendix B: Construction Noise Calculation Output

Mountain Valley Pipeline

Roadway Construction Noise Model (RCNM),Version 1.0

Report date: 9/16/2015
Case Description: Harris- Earthmoving Phase

Description Land Use
NSA 3 Residential

Spec Actual Receptor Estimated
Impact Lmax Lmax Distance Shielding

Description Device Usage(%) (dBA) (dBA) (feet) (dBA)
Dozer No 40 81.7 1965 0
Dozer No 40 81.7 1965 0

Dump Truck No 40 76.5 1965 0
Dump Truck No 40 76.5 1965 0

Front End Loader No 40 79.1 1965 0
Generator No 50 80.6 1965 0
Excavator No 40 80.7 1965 0
Excavator No 40 80.7 1965 0

Generator (<25KVA, VMS signs) No 50 72.8 1965 0
Drill Rig Truck No 20 79.1 1965 0

Equipment *Lmax Leq
Dozer 49.8 45.8
Dozer 49.8 45.8
Dump Truck 44.6 40.6
Dump Truck 44.6 40.6
Front End Loader 47.2 43.2
Generator 48.7 45.7
Excavator 48.8 44.8
Excavator 48.8 44.8
Generator (<25KVA, VMS signs) 40.9 37.9
Drill Rig Truck 47.3 40.3

Total 49.8 53.7
*Calculated Lmax is the loudest single equipment contribution.

Equipment

Calculated (dBA)



 Resource Report 9 
 Air and Noise Quality 
 Docket No. CP16-__-000 
 
 

  October 2015 

Mountain Valley Pipeline Project 
 

Docket No.  CP16-__-000 
 
 

Resource Report 9 
 
 

Appendix 9-I 
Stallworth Compressor Station Pre-Construction Noise Study 

 



 

Mountain Valley Pipeline, LLC  

Stallworth Compressor Station 

Pre-Construction Noise Study 

SLR Ref: 119.01204.00010, 0003, Revision 0 

 

October 14, 2015 

 

 

 

 

 



 

Pre-Construction Noise Study 

Prepared for: 

Mountain Valley Pipeline, LLC 
675 Liberty Ave., Suite 1700  

Pittsburgh, PA 15222 
 

This document has been prepared by SLR International Corp. The material and data in this 
report were prepared under the supervision and direction of the undersigned. 

 

 

   

 David M. Jones, P.E., INCE Bd. Cert. 
 Principal Acoustical Engineer 

 

 

   

 Laurie Morrill 
 Project Scientist 

 

 

  10/14/2015 



Mountain Valley Pipeline, LLC  Pre-construction Noise Study, Rev. 0 
Stallworth Compressor Station  
 

CONTENTS 

Acronyms ................................................................................................................................. iii 

Summary ................................................................................................................................... 1 

1. Introduction and Purpose ................................................................................................ 2 

2. Environmental Sound Level Criteria ............................................................................... 2 

3. Description of Site and Proposed Station ...................................................................... 2 

3.1 Description of Site ................................................................................................... 2 
3.2 Description of the Station Equipment ...................................................................... 2 

4. Sound Level Survey ......................................................................................................... 3 

4.1 Measurement Equipment ........................................................................................ 3 
4.2 Weather Conditions ................................................................................................ 3 
4.3 Monitoring Locations ............................................................................................... 3 
4.4 Measured Sound Level Data ................................................................................... 4 

5. Proposed Equipment Noise Impact Evaluation .............................................................. 5 

5.1 Significant Sound Sources ...................................................................................... 5 
5.2 Noise Model Development ...................................................................................... 5 

5.2.1 Data and Assumptions ............................................................................. 5 
5.2.2 Noise Model Results – Typical Operation Scenario .................................. 6 
5.2.3 Noise Model Results – Unit Blowdown Scenario ...................................... 7 
5.2.4 Noise Model Results – Emergency Shutdown Scenario ........................... 8 
5.2.5 Noise Model Results – Construction ......................................................... 9 

6. Noise Control Treatments ................................................................................................ 9 

6.1 Compressor Building Walls and Roof .................................................................... 10 
6.2 Compressor Building Doors .................................................................................. 10 
6.3 Compressor Ventilation ......................................................................................... 10 
6.4 Turbine Exhausts .................................................................................................. 10 

6.4.1 Silencer Performance ............................................................................. 10 
6.4.2 Exhaust Duct and Shell Noise ................................................................ 11 

6.5 Turbine Intake ....................................................................................................... 11 
6.5.1 Silencer Performance ............................................................................. 11 
6.5.2 Intake Breakout ...................................................................................... 11 

6.6 Lube Oil / Auxiliary Coolers ................................................................................... 11 
6.7 Gas Cooler Fans ................................................................................................... 11 
6.8 Station Piping ....................................................................................................... 12 

6.8.1 Acoustical Pipe Lagging Materials .......................................................... 12 
6.8.2 Piping Isolation ....................................................................................... 12 
6.8.3 Compressor Blowdown ........................................................................... 12 

7. Summary ......................................................................................................................... 13 

  10/14/2015 
 i 



Mountain Valley Pipeline, LLC  Pre-construction Noise Study, Rev. 0 
Stallworth Compressor Station  

CONTENTS (CONTINUED) 

 

FIGURES 
Figure 1: NSA and Sound Level Measurement Locations 
Figure 2: Predicted Station Sound Levels dBA Ldn 

TABLES 
Table 4-1: Weather Conditions During Sound Level Survey 
Table 4-2: Summary of Monitoring Location 
Table 4-3: Existing Sound Level Measurement Results at Monitoring Locations 
Table 5-1: Sound Pressure Levels (Lp) and Sound Power Levels (Lw) for Station Equipment 
Table 5-2: Compressor Station Sound Level Predictions 
Table 5-3: Compressor Blowdown Sound Level Predictions 
Table 5-4: Station ESD Blowdown Sound Level Predictions 
Table 6-1: Recommended Noise Control Treatments 

APPENDICES 
Appendix A  Glossary of Common Acoustical Terminology 
Appendix B  Detailed Calculation Table For Construction Noise Model 

 

  10/14/2015 
 ii 



Mountain Valley Pipeline, LLC  Pre-construction Noise Study, Rev. 0 
Stallworth Compressor Station  
 

ACRONYMS 

dB Decibel 

dBA A-weighted Decibel 

EDT Eastern Daylight Time 

FERC Federal Energy Regulatory Commission 

Hz Hertz 

IL Insertion loss 

ISO International Organization for Standardization 

lb/cf Pounds per cubic foot 

lb/sf Pounds per square foot 

Ldn 24-hour average day-night sound level 

Leq Equivalent continuous sound level 

Lw Sound power level 

Lp Sound pressure level 

SLM Sound level meter 

TL Transmission loss 
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SUMMARY 

SLR International Corporation (SLR) has prepared a pre-construction noise study at the request 
of Mountain Valley Pipeline, LLC (MVP) for the proposed Stallworth Compressor Station 
(Station) near Meadow Bridge in Fayette County, West Virginia. The project is a greenfield 
compressor station. This report presents the results from SLR’s sound level survey of the 
existing ambient conditions, the noise model development, the recommendations for equipment 
sound power levels, and the recommended noise control treatments for the planned Station 
equipment. The three main goals of this report are as follows: 

• Document the existing ambient acoustic environment around the proposed site, and to 
locate the nearest noise-sensitive areas (NSAs) surrounding the proposed Station. 

• Calculate the sound level contribution of the Station at the NSAs surrounding the 
proposed Station after construction. 

• Determine noise control treatments and noise specifications for the Station equipment to 
ensure that the facility meets the Federal Energy Regulatory Commission (FERC) sound 
level limit of 55 dBA Ldn. 

A pre-construction sound survey of the Station was conducted by SLR on April 28 through May 
4, 2015. Sound levels were measured continuously for approximately 70 hours at three 
locations surrounding the proposed Station site.  The measured existing sound levels at the 
closest NSAs ranged from 35.8 to 54.9 dBA Ldn. 

A noise model was developed for the station using manufacturer noise data along with sound 
level data from other similar compressor stations.  The noise model was used to predict the 
Station sound level contribution at the closest NSAs and to develop recommended noise control 
treatments for the Station equipment. 

Table A, below, summarizes the predicted sound levels and noise impact analyses for the 
proposed Station at the closest NSAs. Computer noise modeling predicts that the Station 
contributions at the NSAs will be in compliance with the FERC limit of 55 dBA Ldn after the 
construction of the proposed compressor station equipment with the noise control treatments 
described in this report. 

Table A: Compressor Station Sound Level Predictions 

N
S

A
 Distance to 

Compressor 
Building 

Direction 
Measured 
Existing 

Background 

Estimated  
Contribution of 

Station 
Equipment 

Combined, 
All Sources 
Including 
Ambient 

Increase Above 
Existing 

Condition 

 
(feet) 

 
Ldn  dBA Ldn  dBA Ldn  dBA dB 

1 2,835 WNW 54.9 36.8 55.0 0.1 

2 1,985 West 39.6 40.4 43.0 3.4 

3 2,085 SW 44.9 40.4 46.2 1.3 

4 1,465 SSW 35.8 33.6 37.8 2.0 

5 1,340 SE 54.1 39.4 54.2 0.1 

6 2,755 ESE 54.1 36.1 54.2 0.1 
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1. INTRODUCTION AND PURPOSE 

SLR International Corporation (SLR) has constructed a computer noise model and noise control 
treatment design study at the request of Mountain Valley Pipeline, LLC (MVP) for the proposed 
Stallworth Compressor Station (Station) near Meadow Bridge in Fayette County, West Virginia. 
The proposed Station will have two new Solar Titan 130 turbine/compressor units, each rated at 
20,500 horsepower (hp). This report presents the results of a pre-construction noise survey 
conducted by SLR and the requirements for equipment sound power levels and noise control 
treatments that are necessary in order for the planned equipment to meet the FERC sound level 
limit of 55 dBA day-night average (Ldn). 

2. ENVIRONMENTAL SOUND LEVEL CRITERIA 

The environmental sound level contributions from the proposed equipment at this compressor 
station are subject to the FERC noise regulation governing interstate gas transmission 
compressor stations. The FERC noise regulation is receptor based, and limits compressor 
station noise contributions to no more than 55 dBA Ldn or, equivalently, no more than a 
continuous 48.6 dBA at the surrounding noise sensitive areas (NSAs). NSAs are typically 
residences, schools, churches, or hospitals.  

The Station is also subject to the Fayette County noise ordinance, which limits noise at the 
receiving residential property lines to 65 dBA between 7 a.m. and 6 p.m. and 55 dBA between 6 
p.m. and 7 a.m.  

There are no other known state, county, or local regulations that would apply to this compressor 
station site.   

3. DESCRIPTION OF SITE AND PROPOSED STATION 

3.1 DESCRIPTION OF SITE 

The Station site is located off of County Route 29 approximately 5 miles east of Meadow Bridge, 
West Virginia. The area surrounding the proposed Station is rural and sparsely populated, 
consisting primarily of cleared fields and deciduous hardwood forest.  

3.2 DESCRIPTION OF THE STATION EQUIPMENT 

The proposed Station will have two new Solar Titan 130 20,500 hp turbines driving centrifugal 
compressors in a new acoustically-insulated compressor building. Associated equipment is as 
follows: 

• Gas aftercoolers 

• Turbine lube oil coolers 

• Turbine intake and exhaust openings 
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• Station suction and discharge piping and suction separators 

4. SOUND LEVEL SURVEY 

Roy Judy of SLR conducted the sound level survey between 4:00 PM April 28, 2015 and 2:00 
PM May 4, 2015 Eastern Daylight Time (EDT). Day and night data were collected at three 
locations near the NSAs. The NSA and measurement locations are shown in Figure 1. 

4.1 MEASUREMENT EQUIPMENT 

Sound level equipment used during the site survey: 

• Larson Davis Model 824 Type 1 Sound Level Meters: s/n A0335, A0424, A0975 

• Larson Davis Cal200 s/n 7078 

4.2 WEATHER CONDITIONS 

Weather conditions were appropriate for an environmental sound level survey as summarized in 
Table 4-1. 

Table 4-1: Weather Conditions During Sound Level Survey 

Dates April 28 – May 4, 2015 

Temperature Range 47 – 61 °F 

Relative Humidity Range 45 – 64% 

Wind Speed 0 – 5 mph, gusting to 10 mph 

Wind From NE, NW 

Precipitation None 

4.3 MONITORING LOCATIONS 

Six NSAs were identified by SLR using aerial imagery. They consisted of the six closest 
residential areas to the compressor building. These are shown in Figure 1 along with the 
monitoring locations selected by SLR. The monitoring locations selected are summarized in 
Table 4-2. The distance and direction from the site to the monitoring locations and ambient 
noise sources present during data collection are described therein. The distances reference the 
nearest compressor building perimeter. 
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Table 4-2: Summary of Monitoring Location 

Monitoring 
Location 

Distance from Compressor 
Building (feet) 

Direction to 
Monitoring Location 

Noise Sources Present 

NSA 1 2,835 WNW Constant distant aircraft 

NSA 2 1,985 West Birds, distant aircraft 

NSA 3 2,085 SW Road work at about 1000 ft. away 

NSA 4 1,465 SSW Birds, distant traffic 

NSA 5 & 6 1,340 SE Constant distant aircraft 

4.4 MEASURED SOUND LEVEL DATA 

The sound level measurement results are summarized in Table 4-3, below.  The measured 
sound levels for daytime (Leq (d), dBA), nighttime (Leq (n), dBA), and the equivalent day-night 
sound level (Ldn, dBA) are shown.  

Data were collected at locations near NSA 1, NSA 3, and NSA 5 over a period of 63 to 71 
hours. The ambient sound levels at NSA 5 were assumed to be representative of the levels at 
NSA 6, which is located nearby. Shorter duration handheld measurements were taken during 
the day near NSA 2 and NSA 4. The average nighttime level for these locations was estimated 
by subtracting the average day-night difference measured at the other NSAs from the measured 
daytime level. The NSA and measurement locations are shown in Figure 1. 

Sound levels were measured using the slow meter response and A-weighting and were 
measured in 1/3- and 1/1-octave bands. Long duration sound levels were recorded in 1-minute 
sampling periods averaged over 1-hour intervals. Short duration sound levels were recorded in 
1-second sampling periods averaged over 5-minute intervals. 

Table 4-3: Existing Sound Level Measurement Results at Monitoring Locations 

Monitoring 
Location 

Measurement 
Duration 

Measured 
Day Average 

Measured 
Night Average1 

Measured 24-Hour 
Day-Night Average   

 HH:MM Leq dBA Leq dBA Ldn dBA 

NSA 1  71:00 54.2 45.9 54.9 

NSA 2 00:15 37.8 31.6 39.6 

NSA 3 63:00 42.2 37.3 44.9 

NSA 4 00:17 34.7 27.8 35.8 

NSA 5 
65:00 51.9 46.3 54.1 

NSA 6 
1 Night averages for short duration measurements were estimated by subtracting 6.2 dB from the measured day 
average. This is the average difference between day and night levels at the other three NSAs. 
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5. PROPOSED EQUIPMENT NOISE IMPACT EVALUATION 

5.1 SIGNIFICANT SOUND SOURCES 

The following sound sources are considered significant: 

• Noise from the turbine exhaust, including the exhaust outlet and noise radiated from the 
exhaust ductwork, expansion joints, and silencer shell. 

• Noise from the turbine intake air system, including the inlet opening and noise radiated 
from the silencer/ductwork shell and any duct joints.  

• Turbine/Compressor casing noise that penetrates the building and building ventilation 
openings. 

• Noise from the lube oil / auxiliary cooler and gas aftercoolers. 

• Noise radiated by aboveground station piping. 

5.2 NOISE MODEL DEVELOPMENT 

A three-dimensional computer noise model was constructed to analyze the noise contributions 
expected from the proposed compressor station configuration. The model was developed using 
CadnaA, version 4.5.151, a commercial noise modeling package developed by DataKustik 
GmbH. The software takes into account spreading losses, ground and atmospheric effects, 
shielding from barriers and buildings, reflections from surfaces and other sound propagation 
properties. The software is based on published engineering standards. The ISO 9613 standard 
was used for air absorption and other noise propagation calculations. 

5.2.1 DATA AND ASSUMPTIONS 

The proposed compressor building dimensions were used in the computer model. The 
equipment was arranged as per the latest available plot plan, with the unit suction and 
discharge piping on the east side, and the turbine intakes, exhausts, and lube oil coolers on the 
west side of the compressor building. The turbine exhaust was modeled at a height of 50 feet 
above grade, as specified in the most recent plot plan. 

The turbine and valve building layout and ventilation design have not been finalized, so the 
ventilation opening size and distribution has been based on the latest compressor building plans 
provided by MVP. The compressor building includes six wall intakes, each sized at 48 inches 
square, and a throat ridge ventilator.  

Table 5-1 shows the interior sound levels and the sound power levels used in the model for the 
Station equipment. Manufacturer data (as available) and measurements of similar units in 
operation at other compressor stations were used to determine sound pressure and sound 
power levels for the equipment.  
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The sound pressure level in the compressor/valve building was taken from measurements at a 
comparable station with similar turbine-driven compressors. Those levels were then adjusted 
based on the horsepower of the Titan 130 turbine. The noise generated by the intake ductwork 
and exhaust system ductwork were included in the exhaust and intake levels warranted by 
Solar. The sound levels due to suction and discharge piping were based on sound level 
measurements of a Mars 100 turbine-driven compressor at a similar station with 1.1 dB added 
to account for the Titan 130 turbine’s greater horsepower. The lube oil cooler sound power 
levels were taken from sound level specifications provided by Solar to MVP for a 90 dBA lube oil 
cooler. The turbine intake and exhaust levels were also based on data provided Solar for this 
project. 

Table 5-1: Sound Pressure Levels (Lp) and Sound Power Levels (Lw) for Station 
Equipment 

Source 
Linear Lp or Lw at Octave Center Frequency Total 

31.5 63 125 250 500 1k 2k 4k 8k dBA 

Solar Titan 130 Exhaust and Ductwork, Sound 
Pressure Level with Silencer at 50 ft., Lp

1 
84 86 72 63 63 54 46 32 21 65 

Solar Titan 130 Intake and Ductwork, Sound 
Pressure Level at 50 ft., Lp

1 
82 86 76 68 42 9 8 35 26 65 

Solar 90 dBA Lube Oil Cooler, Sound Pressure 
Level at 50 ft., Lp

1 
64 71 68 61 56 53 49 45 39 60 

Total Sound Power Level of Gas Aftercooler, Lw
2 103 103 102 99 94 92 86 80 74 97 

Sound Level in Compressor Building at Inner Wall 
Surface, Lp

3 84 84 95 98 97 96 98 106 97 108 

Suction Piping, Total Lw
 3 94 96 95 90 91 96 111 100 90 112 

Discharge Piping, Total Lw
3 95 91 91 97 102 95 107 99 88 110 

42” Building Wall Panel Fan, Lw 97 97 101 97 96 96 93 88 81 100 

Throat Ridge Ventilator, Total Lw 111 106 103 98 97 94 93 96 92 102 
1 From Solar.  
2 From Moore Fan Datasheet for MVP, adjusted to a total sound power level of 97 dBA. 
3 Based on measurements of similar installed equipment, adjusted for horsepower increase. 

Foliage in the area of the Station ranges from grass and crops to areas of dense woods. To be 
conservative, no foliage was included in the noise model.  The model presents a worst-case 
prediction without any influence of trees or vegetation. 

The terrain was modeled based on the latest available USGS topographical data at a resolution 
of 10 by 10 meters. A temperature of 20 degrees Celcius and 70 percent relative humidity were 
used for the atmospheric absorption calculations. The ground absorption coefficient for the 
station site was set as 0.1 and at 0.5 for the mixed ground for all other areas. 

5.2.2 NOISE MODEL RESULTS – TYPICAL OPERATION SCENARIO 

Table 5-2 shows a summary of the predicted sound level contribution of the Station equipment 
at each NSA along with a prediction of the overall NSA sound levels including the Station and 
ambient environmental sources. This table indicates that with the proposed noise control 
treatments discussed below, the compressor station noise contributions at all of the nearest 
NSAs will be below the FERC criterion of 55 dBA Ldn. 
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Table 5-2: Compressor Station Sound Level Predictions 
N

S
A

 Distance 
from NSA to 
Compressor 

Building D
ir

ec
ti

o
n

 

Measured 
Existing 

Background 

Estimated 
Contribution of 

Station Equipment 

Combined, 
All Sources 
Including 
Ambient 

Increase 
Above 

Existing 
Condition 

 
(feet) 

 
Ldn  dBA Leq  dBA Ldn  dBA Ldn  dBA (dB) 

1 2,835 WNW 54.9 30.4 36.8 55.0 0.1 

2 1,985 West 39.9 34.0 40.4 43.0 3.4 

3 2,085 SW 44.9 34.0 40.4 46.2 1.3 

4 1,465 SSW 36.8 27.2 33.6 37.8 2.0 

5 1,340 SE 54.1 33.0 39.4 54.2 0.1 

6 2,755 ESE 54.1 29.7 36.1 54.2 0.1 

 
The worst-case facility property line location is northeast of the compressor building.  This 
locations is shown in Figure 1.  As shown in Figure 1, the maximum predicted sound level due 
to the station at the station property line is 50.2 dBA Leq. This is well below Fayette County’s 
nighttime limit of 55 dBA. Therefore, the station is expected to operate in compliance with the 
county ordinance. 

5.2.3 NOISE MODEL RESULTS – UNIT BLOWDOWN SCENARIO 

Under certain circumstances, the pressure in the compressor casing and unit piping must be 
released in a controlled manner. These events are commonly called “blowdowns” and occur 
when the unit is shut-down for an extended period. During the blowdown, the high pressure gas 
in the system is released in a controlled fashion through a blowdown silencer. Blowdown events 
cause a temporary increase in sound level that usually lasts for about five minutes.  

A compressor blowdown scenario was modeled using a blowdown silencer specified to limit the 
blowdown sound levels to a maximum of 75 dBA at 50 feet. Table 5-3 shows the predicted 
short-term sound pressure levels at the NSAs during a blowdown event. The unit blowdown 
event sound levels are compared to the nighttime average levels at each NSA to show the 
potential short-term sound level impact at each Station. The predicted blowdown sound levels 
are quite low, with the highest predicted sound level of 37.0 dBA Leq at NSA 5. 
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Table 5-3: Compressor Blowdown Sound Level Predictions 
N

S
A

 Distance from 
Compressor 
Building to 

NSA D
ir

ec
ti

o
n

 

Measured 
Existing 

Background, 
Night Average 

Estimated 
Contribution 
of Blowdown  

Combined 
Blowdown 

and Ambient 

Short-Term 
Sound Level 

Increase 
During 

Blowdown 

 
(feet) 

 
Leq  dBA Leq  dBA Leq  dBA (dB) 

1 2,835 WNW 45.9 28.7 46 0.1 

2 1,985 West 31.6 32.3 35 3.4 

3 2,085 SW 37.3 32.6 38.6 1.3 

4 1,465 SSW 27.8 30.8 32.6 4.8 

5 1,340 SE 46.3 37.0 46.8 0.5 

6 2,755 ESE 46.3 29.9 46.4 0.1 

5.2.4 NOISE MODEL RESULTS – EMERGENCY SHUTDOWN SCENARIO 

The station has an emergency shutdown (ESD) system that automatically halts operation of the 
station in the event of an irregularity. This results in a full station blowdown during which the gas 
from all station piping is released in a controlled manner. These events are extremely rare and 
take place only in the event of an emergency or when the system is tested every few years. The 
station ESD system will include two silencers that are each designed to limit the maximum 
sound level due to the blowdown to 85 dBA at 50 feet per silencer.   

Table 5-4 shows the predicted short-term sound levels at the NSAs due to an ESD blowdown.  
The station ESD blowdown event sound levels are compared to the nighttime average levels at 
each NSA to show the potential short-term nighttime sound level impact of the Station. The 
predicted sound levels are all below 50 dBA, with the highest predicted sound level of 49.4 dBA 
at NSA 5. This is a reasonable sound level for an event that will only occur in emergency 
situations or during testing periods that are scheduled ahead of time and with limited frequency 
and duration. 

Table 5-4: Station ESD Blowdown Sound Level Predictions 

N
S

A
 Distance from 

Compressor 
Building to 

NSA D
ir

ec
ti

o
n

 

Measured 
Existing 

Background, 
Night Average 

Estimated 
Contribution 
of Blowdown  

Combined 
Blowdown 

and Ambient 

Short-Term 
Sound Level 

Increase 
During 

Blowdown 

 
(feet) 

 
Leq  dBA Leq  dBA Leq  dBA (dB) 

1 2,835 WNW 45.9 42.0 47.4 1.5 

2 1,985 West 31.6 45.6 45.8 14.2 

3 2,085 SW 37.3 46.0 46.5 9.2 

4 1,465 SSW 27.8 44.1 44.2 16.4 

5 1,340 SE 46.3 49.4 51.1 4.8 

6 2,755 ESE 46.3 43.1 48.0 1.7 
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5.2.5 NOISE MODEL RESULTS – CONSTRUCTION 

Only standard construction equipment will be used in the construction of the station, with no 
dynamic compaction or pile driving expected. Most construction will take place during daytime 
working hours of 7:00 a.m. until 7:00 p.m. Emergencies or other unusual circumstances may 
necessitate nighttime work, but the bulk of activity will take place during daylight hours.  

The highest sound levels during construction are expected during the early earthmoving phase. 
Equipment that may be operating during this phase would include bulldozers, front end loaders, 
dump trucks, generators, etc. Based on the equipment usage predictions from MVP, a sound 
level calculation was performed using the Federal Highway Administration’s Roadway 
Construction Noise Model (RCNM) version 1.0. Two bulldozers, two dump trucks, one 
generator, one front end loader, two excavators, one light plant, and a drill rig were included in 
the calculation. Based on this collection of equipment, the predicted maximum short-term sound 
level during construction is 42.0 dBA Leq at NSA 5, the NSA closest to the Station. The RCNM 
calculation is included in Appendix B. 

6. NOISE CONTROL TREATMENTS 

A summary of the modeled performance of one possible set of noise control treatments is 
shown in Table 6-1, below. The following subsections describe the treatments. 

The noise mitigation measures shown are based on the most current station design, and 
represent one potential set of possible mitigation measures. There are many different 
combinations of noise control mitigation measures that will provide similar noise control. As the 
station design, including noise mitigation treatments, is finalized, the mitigation design will be 
modified to account for these design changes while maintaining compliance with the FERC 
sound level requirements. 

Table 6-1: Recommended Noise Control Treatments 

Recommended Insertion Loss (IL) or Transmission Loss (TL) 

Source Treatment Description 
Recommended Treatment Performance 
31.5 63 125 250 500 1k 2k 4k 8k 

Compressor/Valve 
Building 

STC-39 Wall and Roof System, TL 10 16 17 24 44 49 55 55 58 

Equipment Door STC-21 Insulated Roll-up Door, TL 2 7 12 17 18 19 22 30 35 

Building Ventilation 
Three foot silencers and lined hoods, IL 

66 dBA at 12 feet 1 5 10 18 22 26 30 35 25 

Comp. Suction and 
Discharge Piping 

Lagging (ISO Type B2), IL 0 0 0 0 6 15 24 33 42 
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6.1 COMPRESSOR BUILDING WALLS AND ROOF 

The compressor building should have an STC-39 wall and roof system with the transmission 
loss performance shown in Table 6-1. The compressor building should have no windows, 
skylights, or translucent panels.   

The interior surface of the compressor building walls should be acoustically absorptive, having a 
noise reduction coefficient of at least 0.8. The inside of the compressor building can be lined 
with perforated metal of at least 23% open area for insulation protection, if so desired. The 
building should be well sealed with no cracks or gaps. All piping penetrations through the 
building walls should be well insulated, flashed, and caulked. 

6.2 COMPRESSOR BUILDING DOORS 

The compressor building will have a 14 foot by 14 foot steel roll-up equipment door. A standard 
insulated over-head door will be sufficient for the equipment door. The performance shown in 
Table 6-1 is the recommended transmission loss performance of the STC-21 roll-up door.  

The personnel doors should be STC-32 or better industrial metal doors with good perimeter 
seals. Small glass windows in the man doors are acceptable as long as the door STC rating is 
achieved.   

6.3 COMPRESSOR VENTILATION 

All building ventilation openings should include standard acoustical louvers or silencers such 
that the total sound pressure level contribution of each opening does not exceed 66 dBA at 12 
feet from the opening. The sound pressure level calculated for the interior of the building due to 
the turbine and compressor equipment is shown in Table 5-1. The sound level target for each 
ventilation opening includes the sound level contribution of both the mechanical equipment 
inside the building along with the sound levels due to the ventilation fans. The ventilation system 
supplier should submit the sound power level of the proposed building ventilation fans during 
the bidding process for review.  

The approximate ventilation silencer performance is shown in Table 6-1. The final performance 
requirements of these silencers will depend on the size, number, and type of ventilation fans 
used in the design. The sound pressure level target should be the primary design criterion, as it 
can be field-tested after installation. 

The throat ridge ventilator should have acoustic insulation applied to the damper and an 
acoustic baffle suspended beneath it along the center of the building. 

6.4 TURBINE EXHAUSTS 

6.4.1 SILENCER PERFORMANCE 

The turbine will include an exhaust silencer system that results in the sound pressure level 
spectrum shown in Table 5-1 at a distance of 50 feet. Because of the complexities involved with 
the field verification of silencer insertion loss, the vendor should bid to meet a sound pressure 
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level target of 65 dBA at 50 feet from the exhaust opening, measured horizontally from the 
edge of the stack top with the turbine in any steady-state operational condition, including partial 
load and full load. Solar Turbines has provided a warranty to meet this sound level requirement.   

6.4.2 EXHAUST DUCT AND SHELL NOISE 

In large turbine-powered installations it is common for a significant amount of sound energy to 
radiate from the exhaust system ductwork, expansion joints, and exhaust silencer shell. This 
sound energy is often termed “shell-radiated” noise. Shell-radiated noise is not necessarily 
calculated by exhaust system manufacturers but can be a dominant noise source for NSAs 
close to the Station. Solar Turbines included shell-radiated noise in the acoustical warranty 
provided for the turbine exhaust. The warranted level of 65 dBA at 50 feet quoted above for the 
turbine exhaust silencer includes shell-radiated noise.  

6.5 TURBINE INTAKE 

6.5.1 SILENCER PERFORMANCE 

The modeled turbine inlet silencing is shown in Table 6-1. This is the performance of the entire 
intake system, including any filter insertion loss. This data was provided by Solar as the silencer 
design criterion. Solar has warranted a sound pressure level no more than 65 dBA at 50 feet 
from the turbine air intake face. 

6.5.2 INTAKE BREAKOUT 

Sound radiating from the intake ductwork on the turbine side of the inlet silencer can be a 
significant noise source. If possible, the inlet silencer should be located inside of the compressor 
building. If the inlet silencer is not located inside a compressor building, then the inlet ductwork 
between the silencer and the building wall should be acoustically lagged with the ISO Type B2 
lagging listed in Table 6-1. Solar has warranted a sound pressure level no more than 65 dBA at 
50 feet from the turbine air intake including any breakout noise. 

6.6 LUBE OIL / AUXILIARY COOLERS 

The sound power level of each lube oil cooler should not exceed the sound power levels given 
in Table 5-1. This is the total sound power level for the entire cooler (i.e. not just a single fan).  
The sound power level in Table 5-1 is equivalent to the Solar 90 dBA lube oil cooler. 

6.7 GAS COOLER FANS 

Table 5-1 shows the total radiated sound power level for the gas aftercooler fans at the Station. 
This is the total sound power, and is the sum of the sound power of each fan, along with any 
radiated sound due to the motors and drive assemblies. This was modeled using the sound 
power level spectrum supplied by the equipment manufacturer adjusted to a total sound power 
level of 97 dBA. The predicted sound pressure level is approximately 57 dBA at 100 feet from 
the cooler. 
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6.8 STATION PIPING 

Noise from centrifugal compressors will cause significant noise radiation from connected piping. 
To the extent practical, all suction and discharge piping should be run underground. All outdoor 
aboveground piping between the compressor and the separators on the suction side, and the 
compressor and the gas cooler on the discharge side, will need to be acoustically lagged. 

6.8.1 ACOUSTICAL PIPE LAGGING MATERIALS 

All aboveground unit piping from the compressor side of the separators / gas aftercooler to the 
point at which the piping enters the building should be treated with acoustical lagging or 
blankets with the performance shown in Table 6-1 for Type B2 lagging. This is generally 
equivalent to (listed from pipe surface outwards):  

• 3 inches of 6 to 8 lb/cf mineral wool or fiberglass pipe insulation,  

• a layer of 1 lb/sf mass-loaded vinyl,  

• and a layer of 0.016″ aluminum jacketing or silicon-coated fiberglass cloth.   

Other lagging systems are available that will offer similar acoustical performance, and the 
lagging system performance shown in Table 6-1 should be used as the performance goal rather 
than the listed material requirements.   

6.8.2 PIPING ISOLATION 

To limit noise radiation from structural supports, the compressor piping should be isolated from 
pipe supports and other structural contacts using at least 1/4 inch neoprene bearing pads. The 
stiffness of the neoprene should be chosen so that the static deflection of the pads under the 
piping loads is about 1/16 inch. Secondary steel elements such as cable trays, pipe racks, 
walkways, and conduit supports should not be connected to the pipe supports and/or piping. 

6.8.3 COMPRESSOR BLOWDOWN 

The compressor blowdown silencer has been designed to meet a sound limit of no more than 
75 dBA at 50 feet from the base of the silencer. Any silencer that can meet this performance or 
better would be expected to produce sound pressure levels no greater than those shown in 
Table 5-3 at the NSAs. 
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7. SUMMARY 

MVP is proposing to construct the Stallworth Compressor Station, a new greenfield compressor 
station, near Meadow Bridge in Fayette County, West Virginia. Measurements at the closest 
NSAs to the proposed station site show that the current ambient sound levels in the area range 
from 36.8 to 54.9 dBA Ldn. A noise model has been developed of the proposed station 
equipment. The model predicts that the station sound level contribution at the NSAs will range 
from 33.6 to 40.4 dBA Ldn. The Station is expected to be in compliance with the FERC sound 
level limit of 55 dBA Ldn after installation of the proposed compressor station equipment with the 
noise control treatments outlined in this report. 
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LIMITATIONS 

The services described in this work product were performed in accordance with generally 
accepted professional consulting principles and practices. No other representations or 
warranties, expressed or implied, are made. These services were performed consistent with our 
agreement with our client. This work product is intended solely for the use and information of 
our client unless otherwise noted. Any reliance on this work product by a third party is at such 
party's sole risk. 

Opinions and recommendations contained in this work product are based on conditions that 
existed at the time the services were performed and are intended only for the client, purposes, 
positions, time frames, and project parameters indicated. The data reported and the findings, 
observations, and conclusions expressed are limited by the scope of work. We are not 
responsible for the impacts of any changes in environmental standards, practices, or regulations 
subsequent to performance of services. We do not warrant the accuracy of information supplied 
by others, or the use of segregated portions of this work product. 

This work product presents professional opinions and findings of a scientific and technical 
nature. The work product shall not be construed to offer legal opinion or representations as to 
the requirements of, nor the compliance with, environmental laws rules, regulations, or policies 
of federal, state or local governmental agencies. 
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A-weighting:  a weighting scale in which sound pressure levels in individual frequency bands 
are adjusted to match the response of the human ear.  The reference adjustment is 0 dB at 
1000 Hz.  The human ear is much less responsive at low frequencies.  An A-weighted sound 
level is the total contribution from all sound frequencies, with the appropriate weighting factors 
applied and is designated as dBA.   

C-weighting:  a weighting scale that is relatively flat from 31.5 Hz to 8000 Hz with a roll-off 
higher and lower than those frequencies.  The adjustment is 0 dB from 200 Hz to 1250 Hz.  A 
C-weighted sound level is the total contribution from all sound frequencies, with the appropriate 
weighting factors applied and is designated as dBC.   

Insertion Loss (IL): the decrease (in decibels, dB) in sound power level measured at the 
location of the receiver when a sound attenuator (e.g., muffler), barrier, or other sound reduction 
element is inserted in the transmission path between the source and the receiver. 

Ld: the daytime average sound level.  The Leq averaged over daytime hours.  Daytime hours 
may be defined differently by various ordinances and regulations.  The hours between 7:00 a.m. 
and 10:00 p.m. is the interval used by the U.S. Federal Energy Regulatory Commission (FERC) 
and the U.S. Department of Housing and Urban Development (HUD).   

Ldn (also DNL): the day-night average sound level, a metric used by many regulatory bodies 
(including FERC and HUD) as an overall representation of the sound at a measurement 
location.  The Ldn is calculated by averaging the sound measured over a 24-hour period, with 10 
decibels added to sound levels measured during nighttime hours.  

Leq: the equivalent-continuous sound level is a time-average sound level for a specified time 
period.  It is the most commonly used form of sound level averaging.  Specifically, the Leq is the 
level of a steady sound that has the same sound energy as a time-varying sound during a 
stated time period and at a stated location.   

Ln: the nightime average sound level.  The Leq averaged over nighttime hours.  Nighttime hours 
may be defined differently by various ordinances and regulations.  The hours between 
10:00 p.m. and 7:00 a.m. is the interval used by the U.S. Federal Energy Regulatory 
Commission (FERC) and the U.S. Department of Housing and Urban Development (HUD). 

L90:  a statistical parameter (percentile) that describes the sound level that is exceeded 90% of 
the time during a stated time period.  For example, for a stated hourly L90 of 45 dBA, the sound 
level at the measurement location has a 90% chance of being greater than 45 dBA and a 10% 
chance of being less than or equal to 45 dBA.  The L90 is often used as the “background” or 
“ambient” sound level for a given measurement period.  Other percentile values are defined 
similarly, (e.g., L50, L10, etc.). 
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Sound Power Level (PWL or Lw): a logarithmic parameter that describes the power 
characteristics of a noise source, relative to a reference power value, expressed in decibels, dB 
or dBA.  The sound power level should not be confused with the sound pressure level.  The 
sound power level is a characteristic of a noise source analogous to the wattage rating of a light 
bulb, and it is independent of the surroundings.  It is calculated from measurements of the 
sound pressure level.  A 75 watt light bulb will look much brighter in a white, reflective room than 
in a black, absorptive one.  A noise source rated with a sound power level of 95 dBA will 
produce a much higher sound pressure level (will be much louder) in a small hard box than 
outside in a soft grassy meadow. 

Sound Pressure Level (SPL or Lp):  a logarithmic parameter that describes the quantity of 
sound relative to a reference pressure value, expressed in decibels, dB or dBA.  The SPL is the 
quantity that is measured with a sound level meter, and it is dependent upon the surroundings 
of a noise source.   

Transmission Loss (TL): The difference (in decibels) between sound power incident upon a 
sound reduction element (wall or muffler) to that transmitted.  The less sound energy is 
transmitted, the higher the TL value.   
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Appendix B: Construction Noise Calculation Output

Mountain Valley Pipeline

Roadway Construction Noise Model (RCNM),Version 1.0

Report date: 9/16/2015
Case Description: Stallworth - Earthmoving Phase

Description Land Use
NSA 1 Residential

Spec Actual Receptor Estimated
Impact Lmax Lmax Distance Shielding

Description Device Usage(%) (dBA) (dBA) (feet) (dBA)
Dozer No 40 81.7 1340 15
Dozer No 40 81.7 1340 15

Dump Truck No 40 76.5 1340 15
Dump Truck No 40 76.5 1340 15

Front End Loader No 40 79.1 1340 15
Generator No 50 80.6 1340 15
Excavator No 40 80.7 1340 15
Excavator No 40 80.7 1340 15

Generator (<25KVA, VMS signs) No 50 72.8 1340 15
Drill Rig Truck No 20 79.1 1340 15

Equipment *Lmax Leq
Dozer 38.1 34.1
Dozer 38.1 34.1
Dump Truck 32.9 28.9
Dump Truck 32.9 28.9
Front End Loader 35.5 31.6
Generator 37.1 34.1
Excavator 37.1 33.2
Excavator 37.1 33.2
Generator (<25KVA, VMS signs) 29.2 26.2
Drill Rig Truck 35.6 28.6

Total 38.1 42.0
*Calculated Lmax is the loudest single equipment contribution.

Equipment

Calculated (dBA)
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