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Resource Report 9 Filing Requirements

Information

Location in Resource
Report

Minimum Filing Requirements

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 9.1.2.2

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 Lan and include the
basis for the data or estimates.

o 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.

e 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.
(8 380.12(k)(2)(i-iv))

Section 9.2.3 and
Appendix A

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

e 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.

e 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.

(8 380.12(k)(2)(i-ii))

Section 9.1.5 and
Appendices C and D

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.

Section 9.2.4 and
Appendix A
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Resource Report 9 Filing Requirements

Information

Location in Resource
Report

e 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.

o If specific noise control equipment has not been chosen, include a schedule for

submitting the data prior to certification.

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

* 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 (Lan) 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.
(8 380.12 (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 9.24

equipment away from noise-sensitive areas. (§ 380.12 (k)(5))

Sections 9.1.7 and

FERC Environmental Information Request for Resource Report 9

Dated September 28, 2015

Information

Location in Resource
Report

Air Quality

Revise section 9.1.2.1 to include a general description of the
climate conditions in the areas of Pennsylvania and West
Virginia where the EEP would be located.

Section 9.1.2.1

Revise table 9.1-1 to include climate parameters for the other
Project-affected counties (Allegheny, PA; Washington, PA; and
Wetzel, WV).

Section 9.1.2.1

Revise section 9.1.2.2 to include the current State Ambient Air
Quality Standards for Pennsylvania and West Virginia.

Section 9.1.2.2

Revise section 9.1.2.3 to include a table for ambient air quality
monitoring data for the Project components located in
Allegheny County (PA), Washington County (PA), and Wetzel
County (WV).

Section 9.1.2.3

Revise table 9.1-4 to include the closest federal Class 1 areas
to all of the Project components.

Section 9.1.2.4

Include the following information in section 9.1.3:

a. include a discussion of the mitigation measures that
would be used to minimize air emission from burning,
applicable state and local regulations, and any required
state or local permits;

Section 9.1.4, Section 9.1.5,
and Appendix 9-D
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Dated September 28, 2015

FERC Environmental Information Request for Resource Report 9

Information

Location in Resource
Report

include a list of all project-related emission sources,
quantified emissions of criteria air pollutants (NOx, CO,
PMio, PMz2s, SO2, VOC, HAP, GHG), and fugitive
emissions in tons per year for both construction and
operation phases. 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;

Appendix 9-B and Appendix

include a discussion of all mitigation measures that
would be implemented to reduce air pollution from
Project-related activities; and

Section 9.1.7

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 9.1.7

7.

Include an air quality screening (AERSCREEN) or refined
analysis (AERMOD or EPA-approved alternative) of the
proposed Redhook Compressor Station 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:

Appendix 9-E

a.

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

Appendix 9-E

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

Appendix 9-D and Appendix

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-E

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

Appendix 9-C

9-iii
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FERC Environmental Information Request for Resource Report 9

Dated September 28, 2015

Information

Location in Resource
Report

Noise

Revise RR9 to include all noise-sensitive areas (NSAs) within
0.5-mile of the Redhook Compressor station and all proposed
meter stations. RR9 should be updated to include ambient
noise surveys and estimated noise levels during operations for
all NSAs.

Section 9.2.2 and 9.2.3

Revise all tables in section 9.2.2 to include the type of NSA.

Section 9.2.2

Include specific mitigation measures in section 9.2.4 to be
employed for each location of noise sources to minimize noise
impacts on the nearest sensitive areas during construction and
operations.

Sections 9.2.5, 9.2.6 and
9.2.7.

Include the following information in section 9.2.4:

a. include an inventory of all noise generating equipment
that would be operated and the corresponding noise
levels during construction and operations phases; and

Sections 9.2.4, 9.2.5 and
9.2.6

b. include the resulting noise levels due to the proposed
Project’s construction and operation and the predicted
noise levels at NSAs. The predicted noise level should
take into account the existing ambient noise levels at
the proposed Project and affected NSA locations.
Include any assumptions and the methodologies used
in estimating the predicted noise levels.

Section 9.2.5and 9.2.6

Include information regarding whether any blowdown facilities
would be constructed as part of the proposed Project and
indicate whether blowdown facilities would be installed with a
silencer or other noise mitigation measures. Additionally,
estimate the noise impact for all NSAs within 0.5-mile distance
to the blowdown facilities.

Sections 9.2.4 and 9.2.7

9-iv
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°F

BACT
BAT

bhp

CadnaA

CAT

CFR

CcO

COse

CSR

dB

dBA

dscfm
EPA
Equitrans
FERC or
Commission

GHG

GP-5

gr/dscf
HAP
HDD

hp

Hz

km

kWe
LAER
Ldn

Leg

m3
MACT
MMBtu/hr
MEG
MRR
MVP
NAAQS
NESHAP
NO;

NOx
NNSR

RESOURCE REPORT 9
AIR QUALITY AND NOISE

LIST OF ACRONYMS AND ABBREVIATIONS

degrees Fahrenheit

Best Available Control Technology
Best Available Technology

brake horsepower

Computer-Aided Noise Abatement
Caterpillar

Code of Federal Regulations

carbon monoxide

carbon dioxide equivalent

Code of State Rules

decibel

“A-weighted” decibel

dry standard cubic feet per minute
U.S. Environmental Protection Agency
Equitrans, L.P.

Federal Energy Regulatory Commission

greenhouse gas

General Permit No. 5

grains per dry standard cubic foot
hazardous air pollutant

horizontal directional drilling

horsepower

hertz

kilometer

kilowatts of electricity

Lowest Achievable Emission Rate
day-night average (or time-weighted) sound level
equivalent sound level

cubic meters

Maximum A chievable Control Technology
million British thermal unit per hour
ethylene glycol

Greenhouse Gas Mandatory Reporting Rule
Mountain Valley Pipeline

National Ambient Air Quality Standards
National Emissions Standards for Hazardous Air Pollutants
nitrogen dioxide

nitrogen oxides

Nonattainment New Source Review

9-viii
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NSA
NSPS
NSR
OTR
PADEP
Pa Code
PM2s
PM 1o
ppb
ppm
ppmvd
Project
PSD
psia
psig
RACT
RICE
SAAQS

SIP
SOz
TEG

tpy
VOC

Noise sengitive area

New Source Performance Standards

New Source Review

Ozone Transport Region

Pennsylvania Department of Environmenta Protection
Pennsylvania Code

Particul ate matter, less than or equal to 2.5 micrometer (Um)
Parti cul ate matter, less than or equal to 10 um
parts per billion

parts per million

parts per million volumetric dry

Equitrans Expansion Project

Prevention of Significant Deterioration
pounds per square inch atmosphere

pounds per square inch gage

Reasonably Available Control Technology
reciprocating internal combustion engines
State Ambient Air Quality Standards
Selective Catal ytic Reduction

State Implementation Plan(s)

sulfur dioxide

tri-ethylene glycol

tons per year

volatile organic compounds
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RESOURCE REPORT 9
AIR QUALITY AND NOISE

INTRODUCTION

Equitrans, L.P. (Equitrans) is seeking a Certificate of Public Convenience and Necessity from the Federa
Energy Regulatory Commission (FERC or Commission) pursuant to Section 7(c) of the Natural Gas Act
authorizing it to construct and operate the Equitrans Expansion Project (Project) located in three counties
in Pennsylvania and one county in West Virginia. Equitrans plans to construct approximately 7.87 miles
of pipeline (at multiple separate locations), a new compressor station, an interconnect with the proposed
Mountain Valley Pipeline (MVP), and ancillary facilities. In addition, Equitrans is seeking authorization
pursuant to Section 7(b) of the Natural Gas Act to abandon an existing compressor station following the
construction of the new compressor station.

The Project is designed to transport natural gas from the northern portion of the Equitrans system south to
the new interconnect with MV P, as well as to existing interconnects with Texas Eastern Transmission, LP
(Texas Eastern), Dominion Transmission, Inc., and Columbia Gas Transmission, LLC. The Project will
provide shippers with additional flexihility to transport natural gas produced in the centra Appalachian
Basin to meet the growing demand by local distribution companies, industrial users, and power generation
facilities located in local, northeastern, Mid-Atlantic, and southeastern regions of the United States. The
Project will also increase system reliability, efficiency, and operational flexibility for the benefit of all
Equitrans customers. The Project is designed to add up to 600,000 dekatherms per day of north-south firm
capacity on the Equitrans system.

Resource Report 1 provides a complete summary of the Project facilities (see Tables 1.2-1 and 1.2-2) and
agenera location map of the Project facilities (Figure 1.2-1).

ENVIRONMENTAL RESOURCE REPORT ORGANIZATION

Resource Report 9 includes a 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 (FERC 2002), issued August 2002. Air quality resources and potential
impacts from the Project are discussed in Section 9.1, while Section 9.2 addresses noise issues, including
both construction and operational noise impacts.

9-1 October 2015
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9.1 AIR QUALITY

9.1.1 Air Quality Overview
The proposed equipment at the Redhook Compressor Station is listed bel ow:

e Two (2) Caterpillar (CAT) G3616 natural gas compressor engines (rated at 5,350 horsepower [hp]
each at 0 degrees Fahrenheit [°F]) equipped with oxidation catalysts;

o Two (2) Solar Taurus-70 natural gas-fired turbines (rated at 11,311 hp each at 0°F);

e One(1) tri-ethylene glycol (TEG) dehydration unit (rated at 50 million standard cubic feet per day)
equipped with an associated reboiler (heat input rated at 0.77 MMBtu/hr) and an enclosed flare
(rated at 7.00 MMBtu/hr);

e Ten (10) natural gas-fired Capstone C-200 microturbines (each rated at 200 kilowatts of electricity
[kWe] for power generation);

e Two natura gas-fired fuel/start gas heaters (rated at 0.77 MMBtu/hr heat input each);
e One (1) 8,820 gallon produced fluid tank;

e Seven (7) miscellaneous storage tanks; and

e Associated piping and components.

The scope of the Project covered in this resource report will involve the removal of the Pratt Compressor
Station and the construction of the Redhook Compressor Station. 1n addition to the new compressor station,
Equitrans plans to construct approximately 7.87 miles of pipeline, an interconnect with the MVP, and
ancillary facilities.

9.1.2 Project Air Quality Impacts

Upon completion of the Project design, Equitrans will quantify the impact to ambient air quality due to the
Project. Project environmenta impacts are required to be addressed through avoidance, minimization, or
offset through mitigation measures. Upon identifying these impacts, measures will be proposed to avoid,
minimize, and/or mitigate any potential adverse impacts from noise and air emissions, or other potentia
environmenta impacts. The impacts of the construction and operation of the Project on air quality are
summarized in the following sections.

In addition to meeting requirements of FERC, Equitransis required to obtain a number of other clearances
and permitsaswill be set forth in Exhibit Jto the application. Equitranswill comply with applicable permit
requirements, so that the Redhook Compressor Station operatesin a manner that protects human heath and
the environment. Equitrans will submit a Plan Approval application to the Pennsylvania Department of
Environmental Protection (PADEP) for the Redhook Compressor Station. The PADEP will review this
application and will issue the necessary permits in accordance with its rules and regulations. Construction
will not commence on the Redhook Compressor Station until the Plan Approval has been issued.

9-2 October 2015
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9.1.2.1 Climate

The Redhook Compressor Station is located in Greene County, Pennsylvania, which has a temperate
climate. Other project activitiesin Allegheny and Washington Counties, Pennsylvania, and Wetzel County,
West Virginia, will be exposed to similar climate conditions. Table 9.1-1 summarizes a selection of climate
parameters for Greene County as a representative for the entire project.

Table 9.1-1
Climate Parameters for Greene County
Approximate Average Daily Average Daily Annual
Monitor COOP ID Distance and Minimum Maximum Precipitation
Direction from Temperature — Temperature — (inchss) b/ c/
Station/ Terminal January (°F) a/ July (°F) &/ ==
Waynesburg 1 E WYNP1 2.4 miles SW 17.1 83.4 34.6
Point Marion Lock 8 PMRP1 16.9 miles SE 19.0 84.2 41.8

Source: The Pennsylvania State Climatologist 2015

a/ Calculated from average of data from 2012, 2013, and 2014

b/ Daily precipitation calculated using: Daily Precipitation (in.) = Daily Rainfall (in.) + (Daily Snowfall (in.) /10)
c/ Data calculated from average annual precipitation of 2012, 2013, and 2014

9.1.2.2 Existing Air Quality

Table 9.1-2 summarizes the National Ambient Air Quality Standards (NAAQS) that are currently in effect.
Note that Pennsylvania aso has State Ambient Air Quality Standards (SAAQS) for Beryllium, Fluorides,
and Hydrogen Sulfide. The Redhook Compressor Station is not expected to be a source of these pollutants,
but they have been provided in Table 9.1-2 for general information. Any area that does not meet the
NAAQS for the corresponding pollutant is known as a non-attainment area. The Redhook Compressor
Station is located in Greene County, Pennsylvania, which is classified as in attainment with all NAAQS
except for ozone and fine particulate matter (PM25). The Commonwealth of Pennsylvaniaisin the Ozone
Transport Region (OTR), and therefore, the entire state i s classified as moderate nonattainment for ozone.
Monongahela Township in Greene County is designated as moderate nonattainment for the 1997 and 2006
PM2s NAAQS; al other portions of Greene County are designated as attainment with the annua and 24-
hour PM2s NAAQS. The Redhook Compressor Station is not located in Monongahela Township and is
therefore located in a PM 25 attainment area.

Table 9.1-2

National and State Ambient Air Quality Standards for Criteria and Select Other Pollutants a/
Pollutant

Primary Standards
9 ppm (10,000 pg/m3)
35 ppm (40,000 pg/m3)

0.15 ug/m?3
53 ppb (100 pg/m?3)

Averaging Times Secondary Standards

8-hour None

Carbon Monoxide (CO)

1-hour None

Lead Rolling 3-month Average Same as Primary

Annual (Arithmetic Mean) Same as Primary

Nitrogen Dioxide (NO2)

100 ppb (188 pg/m3) 1-hour None
Particulate Matter (PMuo) 150 pg/m3 24-hour Same as Primary
Particulate Matter (PM2.5) 12 pug/m? Annual (Arithmetic Mean) 15 pg/m?
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Table 9.1-2

National and State Ambient Air Quality Standards for Criteria and Select Other Pollutants a/

Pollutant Primary Standards Averaging Times Secondary Standards
35 ug/m?d 24-hour Same as Primary
Ozone 75 ppb 8-hour Same as Primary
0.03 ppm (80 pg/m?3) Annual (Arithmetic Mean) 0.02 ppm
0.14 ppm (365 pg/m?3 24-hour None
Sulfur Dioxide (SOz2) b/ PP ( hgfm)
None 3-hour 0.5 ppm (1,300 pg/m?3)
75 ppb (196 pg/m?3) 1-hour None
Beryllium ¢/ 0.01 pg/m?3 30-day None
Fluorides ¢/ 5 pg/m?3 24-hour None
. 0.005 ppm 24-hour None
Hydrogen Sulfide c/
0.1 ppm 1-hour None

Source: EPA (2015) and 25 Pa Code 131.3

al Greene County is in attainment for all criteria pollutants except ozone and PM25. However, the only township
that is not in attainment for PMzs is Pittsburgh-Beaver Valley.

b/ 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.

c/ SAAQS are provided for Pennsylvania. West Virginia does not have any additional SAAQS.

9.1.2.3 Monitoring Data

Ambient air quality monitoring data is collected by state and federal agencies to determine ambient air
quality for aregional area. Thisdataisthen used by the regulatory agenciesto comparean area sair quality
totheNAAQS. Table9.1-3 presentsrecent existing ambient air quality datafrom representative monitoring
stations surrounding the Redhook Compressor Station site. These stations were chosen due to their
proximity to the Redhook Compressor Station, similarity in land use and topography between the monitor
sites and the station, and quality and quantity of available data. The project activities in Allegheny and
Washington Counties, Pennsylvania, and Wetzel County, West Virginia, are each expected to have similar
ambient air quality conditions.

Table 9.1-3

Ambient Air Quality for the Project Sites

Distance Averaging Times
. . _ NAAQS
Pollutant Site Monitor ID from Year of Data| Averaging Value (ug/m3)
Station Period (Hg/m3)
Carbon Charleroi Waste 2012-2014 8-hour 1,718.4 | 10,000
Monoxide Treatment Plant 421250005 | 19.9 mi. NE
(CO) Charleroi, PA 2012-2014 1-hour 2,864.0 | 40,000
Wheeling Warwood . Rolling 3-month
Lead Water Plant, WV 540690010 | 32.7 mi. W | 2012-2014 Average 0.04 0.15
Nitrogen Charleroi Waste 2014 Annual 16.1 100
Itrog Treatment Plant 421250005 | 19.9 mi. NE
Dioxide (NO2) Charleroi, PA 2012-2014 1-hour 68.4 188
Particulate Charleroi Waste
Treatment Plant 421250005 | 19.9 mi. NE 2012 24-hour 34.0 150
Matter (PM:o) Charleroi, PA
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Table 9.1-3

Ambient Air Quality for the Project Sites

Distance Averaging Times
b i ) - NAAQS
ollutant Site Monitor ID from Year of Data| Averaging Value (ug/m?)
Station Period (ug/m3)
i i 2012-2014 Annual 8.8 12
Particulate US 119 & Airport Blvd. 540610003 | 21.4 mi. SE
Matter (PMz2s) | Morgantown, WV 2012-2014 24-hour 18.0 35
4.8 km SE of 2012-2014 8-hour 133.5 147
Ozone Holbrook, PA 420590002 [10.4 mi. SW
Not in a City 2012 1-hour 188.5 236
2013 Annual 8.5 80
ioxi Charleroi Waste 2013 24-hour 23.6 365
?S‘;’g‘;)r Dioxide | Treatment Plant | 421250005 | 19.9 mi. NE
Charleroi, PA 2014 3-hour 69.7 1,300
2012-2014 1-hour 67.2 196

9.1.2.4 Class 1 Areas

Federal Class| 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 | area, that area
cannot be redesignated to another (lower) classification. Class | areas are allowed the smallest degree of
air quaity deterioration through New Source Review (NSR) / Prevention of Significant Deterioration (PSD)
permitting, and special considerations must be made in the NSR permitting process when aClass | areais
located close to a proposed site. NSR applicability will be evaluated once al aspects of the Project are
finalized, and Class | modeling requirementswill be reviewed if the Project requires PSD review. However,
preliminary potential emission estimates presented in Table 9.1-5 indicate the Redhook Compressor Station
will be a minor source and therefore not be subject to PSD or Class | modeling. The Class | areas nearest
to the proposed location of the Redhook Compressor Station have been identified in Table 9.1-4.

Table 9.1-4
Federal Class | Areas Closest to the Project Sites
Class | Area Managing Agency Direction from Site - Distance to Slt_e

Kilometers Miles
Class | Areas near Redhook Compressor Station
Dolly Sods, WV National Forest Service Southeast of Redhook ~122 ~76
Otter Creek, WV National Forest Service Southeast of Redhook ~110 ~68
Shenandoah, VA National Forest Service Southeast of Redhook ~220 ~137
Class | Areas near Webster Interconnect
Dolly Sods, WV National Forest Service Southeast of Webster ~120 ~75
Otter Creek, WV National Forest Service Southeast of Webster ~100 ~62
Shenandoah, VA National Forest Service Southeast of Webster ~215 ~134
Class | Areas near Mobley Tap
Dolly Sods, WV National Forest Service Southeast of Mobley ~120 ~75
Otter Creek, WV National Forest Service Southeast of Mobley ~100 ~62
Shenandoah, VA National Forest Service Southeast of Mobley ~215 ~134
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9.1.3 Air Quality Impacts and Mitigation

Both the short-term/temporary and long-term air quality impacts associated with the Project will be
anayzed. Short-term and temporary air quality impacts will result from construction activities necessary
to install the pipeline, and the turbines, engines, heaters, and other equipment at the Redhook Compressor
Station. Long-term impacts will result from the operation of the turbines, engines, and other equipment at
the Redhook Compressor Station. From aregulatory standpoint, the emissions and associated air quality
impacts are addressed in two separate ways.

1. Pre-Construction Permitting — Pre-Construction (and operation) permitting addressesthe emissions
and associated impacts from the operational equipment and sources at the facilities. Depending on
the mgjor/minor source status of the Redhook Compressor Station and the location of the Project,
PSD, Nonattainment NSR (NNSR), and/or associated state permitting programs would ensure that
the installation of new air emissions sources (i.e., operational equipment) would meet required
emission levels through the installation of appropriate control technologies, and meet other
regulatory requirements, where appropriate. A pollutant that triggers a PSD and/or NNSR major
source threshold will be subject to additional review and requirements. The potential regulatory
applicability of permitting programs to the Project is discussed in Sections 9.1.4 and 9.1.5. Please
notethat while air dispersion modeling may not be aregulatory requirement, Equitrans has model ed
the emissions of al criteria pollutants resulting from the Redhook Compressor Station to ensure
that all NAAQS standards will be met upon startup of the sources at the Station. The modeling
approach and results are provided in Appendix 9-E.

2. Genera Conformity — General Conformity addresses the sources of emissions not covered by
permitting actions (e.g., construction activities) and ensures 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.

Sections 9.1.4 and 9.1.5 discuss air quality permitting requirements. Section 9.1.6 discusses the General
Conformity anaysis.

9.1.4 Air Permitting Requirements

Title 25, Chapter 127, Section 11 of the Pennsylvania Code (25 Pa Code 127.11) requires certain stationary
sources of air pollutant emissions to receive a permit before construction, modification, reactivation or
installation of such source. Emissions from construction of the pipeline are temporary and do not require
a Plan Approval. However, the air pollutant emission sources to be installed at the Redhook Compressor
Station will require a Plan Approval issued by the PADEP to authorize construction. The Plan Approval
requires demonstration that Best Available Technology (BAT) will be employed for the proposed new
source of air pollution, and includes a detailed regulatory applicability study. The construction permit
application for the Redhook Compressor Station has been prepared and is attached as part of Appendix 9-
D. The federal and state regulations that generally apply to the construction of the Redhook Compressor
Station and the pipeline are discussed in the following section.

The Pennsylvania Code contains regulations that fall under two main categories: those regulations that are
generaly 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
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(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.

9.1.5 Regulatory Applicability
This section lists air quality regulations that may be applicable to the Project based on the current design.

9.1.5.1 Federal Air Quality Regulations
Major New Source Review and Title V Operating Permit

TheTitle V Operating Permit program applies to stationary sources with the potential to emit over 100 tons
per year (tpy), or alower mgjor source threshold defined by nonattainment status, of any individua criteria
air pollutant, 10 tpy of any individual Hazardous Air Pollutant (HAP), or 25 tpy of combined HAPs. Since
thissiteisin Greene County, Pennsylvania, which isin the ozone transport region, amajor source threshold
of 50 tpy is applicable for VOC. Maximum potential emissions for NOx, VOC, and total HAP from the
Redhook Compressor Station will not exceed the major source thresholds for Title V. Therefore, the
Redhook Compressor Station will be a minor source with respect to the Title V Program after the
construction of the Project.

With respect to greenhouse gases (GHGs), the U.S. Environmental Protection Agency (EPA) had
previoudy incorporated provisions into the existing Title V rules via the Greenhouse Gas Tailoring Rule.
These included the specification of a mgor source threshold and subject to regulation/significant emission
rate of 100,000 tpy and 75,000 tpy of carbon dioxide equivalent (CO.€), respectively*, for current projects.
On June 23, 2014, the U.S. Supreme Court decision in Utility Air Regulatory Group v. EPA effectively
changed the permitting procedures for GHGs under the PSD and Title V programs®. In essence, GHGs
remain “subject to regulation” but only for sources which otherwise trigger Title V requirements. Assuch,
the Redhook Compressor Station is not subject to the regulation of GHG emissions, as it does not trigger
Title V requirements.

The federal NSR program applies to magjor stationary sources. The NSR permitting regulations are
comprised of two programs. 1) PSD for projects located in areas where specified pollutant levels have met
the NAAQS; and 2) NNSR for projects located in areas where pollutant levels have not attained the
corresponding NAAQS. The NSR program regulates the installation of new major sources or major
modifications to existing major sources. The Redhook Compressor Station is located in Greene County
which is classified as attainment with all NAAQS except for ozone and PM 5 (certain areas, but not the
proposed location). The state of Pennsylvaniaisin the OTR and therefore the entire state is classified as
moderate nonattainment for ozone. The Redhook Compressor Station will be a minor source of al
regulated pollutants; therefore NSR will not be triggered by this Project.

L coseis carbon dioxide equivaents caculated as the sum of the six well-mixed GHGs (CO2z, CH4, N2O, HFCs, PFCs, and SFs)
with applicable globa warming potentials per 40 CFR 98 applied.
2 http://www.supremecourt.gov/opinions/13pdf/12- 1146_4gl8.pdf
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Table 9.1-5
NSR Major Source Thresholds
Major Source
Potential Site-Wide PTE Threshold NSR Subject to
Pollutant (tpy) &/ (tpy) Program Major NSR?
PM1o 18.58 250 PSD No
PM2.s 18.58 250 PSD No
SO2 3.24 250 PSD No
CO 76.69 250 PSD No
NOx 92.73 100 NNSR b/ No
vOC 30.59 50 NNSR No
COze 167,091 NAc/ PSD No
a/ PTE includes site-wide emissions from all sources, including storage tanks, fugitive leaks, and
blowdowns.
b/ NOz2 is also a regulated PSD pollutant with a major source threshold of 250 tpy.
c/ Only applicable if another pollutant exceeds major source threshold for PSD.
NSR = noise sensitive receptor; PTE = Potential to Emit; tpy = tons per year

The estimated emissions as a result of the Project, as shown in Table 9.1-5, are below major source
thresholds for NSR under 25 Pa Code Section 127, Subchapter E and PSD permitting under 25 Pa Code
Section 127, Subchapter D. As such, NSR is not applicable to the plan approval application.

National Emission Standards for Hazardous Air Pollutants (NESHAP or MACT)

Regulatory requirementsfor facilities subject to National Emissions Standards for Hazardous Air Pollutants
(NESHAP) standards, otherwise known as Maximum Available Control Technology (MACT) Standards
for source categories, are contained in 40 CFR Part 63. 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 magjor source. A mgjor 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. Part 63 NESHAPs apply to sources in specifically 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 industria source type.

Historically, NESHAPs have only been applicable to mgjor sources of HAP. However, recently the EPA
has been promulgating area source NESHAP standards to address area (or minor) source categories that
represent ninety percent of the emissions of a specific list of urban air toxics under Section 112(c) of the
Clean Air Act. Potential HAP emissions from the proposed Redhook Compressor Station will be below
the major source thresholds, and therefore, the facility will be an area source of HAP. The potentia
applicability of specific MACT standards to the Redhook Compressor Station is discussed below.

NESHAP Subpart HH — Oil and Natural Gas Production Facilities
Glycol dehydration units are potentially subject to Subpart HH. This standard applies to such units at

natural gas production facilitiesthat are major or areasources of HAP emissions. The Redhook Compressor
Station isatransmission facility; therefore, thisfacility will not be subject to Subpart HH.
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NESHAP Subpart HHH — Natural Gas Transmission and Storage Facilities
Glycol dehydration unitsare potentially subject to Subpart HHH, NESHAP from Natural Gas Transmission

and Storage Facilities. This standard applies to such units 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
Redhook Compressor Station is atransmission facility and is an area source of HAP emissions. Therefore,
this facility 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 YY Y'Y 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 Redhook Compressor Station is a
minor source of HAP and therefore is 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). Stationary RICE at facilities that are major sources of HAP are considered
new if they are ordered after June 12, 2006. Per 40 CFR §63.6590(c), new area source stationary RICE are
required to meet the requirements of this MACT standard by meeting the applicable requirements of the
applicable New Source Performance Standard in 40 CFR 60 (Subpart I111 for compression ignition engines
and Subpart JJJJfor spark ignition engines). No further requirements apply to such engines under NESHAP
Subpart ZZZZ.

The two (2) proposed CAT G3616 compressor engines at the Redhook Compressor Station will comply
with Subpart ZZZZ by complying with 40 CFR 63, Subpart JJJJ as described in the following section.

NESHAP Subpart DDDDD - Industrial, Commercial, and Institutional Boilers (Major
Source Boiler MACT)
This MACT standard applies to industrial, commercial, and institutional boilers of various sizes and fuel

types at mgjor sources of HAP. The proposed facility isan area source 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 units are natural gas-fired and are therefore exempt from this subpart. Therefore, the
requirements of this subpart will not apply.

New Source Performance Standards (NSPS)

Pennsylvania has received delegation from EPA to regulate facilities subject to NSPS. Regulatory
requirements for facilities subject to NSPS are contained in Pennsylvania SIP in 25 Pa Code 8122 and
40 CFR Part 60. The potential applicability of NSPS standards to the proposed operations at the Redhook
Compressor Station are;

e 40 CFR Part 60 Subpart Dc — Steam Generating Units
e 40 CFR Part 60 Subpart GG — Stationary Gas Turbines
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e 40 CFR Part 60 Subpart K/KalKb — Storage Vessels for Petroleum Liquids/Volatile Organic
Liquids

e 40 CFR Part 60 Subpart J11J— Stationary Spark Ignition Internal Combustion Engine

e 40 CFR Part 60 Subpart KKKK — Stationary Combustion Turbines

e 40 CFR Part 60 Subpart OOOO — Crude Oil and Natural Gas Production, Transmission, and
Distribution

NSPS Subpart Dc

Subpart Dc, Standards of Performance for Small Industrial-Commercial-Institutional Steam Generating
Units, appliesto al steam generating units with a heat input greater than or equal to 10 MMBtuw/hr and less
than 100 MMBtu/hr. No units at the proposed facility meet the definition of a steam generating unit and
have a heat input greater than 10 MM Btu/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, appliesto 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 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. As such, this subpart does not apply to the proposed Solar turbines at the Redhook
Compressor station. The proposed microturbines are not subject to the requirements of Subpart GG based
on having a heat input less than or equal to 10 MMBtu/hr.

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

Tf?&ee 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 Kato those constructed, reconstructed, or modified prior to 1984. All storage tanks to be located
at the Redhook Compressor Station will be constructed after these dates; therefore, the requirements of
Subparts K and Ka do not apply. Subpart Kb applies to volatile organic liquid storage tanks constructed,
reconstructed, or modified after July 23, 1984 with a capacity equal to or greater than 75 cubic meters (m°)
(~19,813 gallons). All storage tanks at the Redhook Compressor Station were constructed after this date
and do not have a capacity greater than 75 m®. Therefore, Subpart Kb does not apply to the storage tanks
at the Redhook Compressor Station.

NSPS Subpart JJJJ — Stationary Spark Ignition Internal Combustion Engines
Subpart J11J, Standards of Performance for Stationary Spark Ignition Internal Combustion Engines, applies

to manufacturers, owners, and operators of stationary spark (SI) engines. The requirements for Sl engines
with a maximum power rating greater than or equal to 500 hp (except lean burn engines 500 hp < hp <
1,350) apply to owner/operators of such engines ordered on or after July 1, 2007. The proposed two (2)
CAT G3616 compressor engines will be new 4-stroke, lean burn spark ignition RICE rated at 5,350 hp
each. As such, the compressor engines will be subject to the following emissions standards per Table 1 to
NSPS Subpart JJJJ applicable to non-emergency use engines. The compressor engines will be equipped
with oxidation catdysts. All catalysts are guaranteed by the manufacturer to have emissionslessthan those
cited in Table 9.1-6 below.
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Table 9.1-6

NSPS Subpart JJJJ Emission Standards for Non-Emergency Natural Gas
Engines 2 500 HP Manufactured On or After 7/1/2010

CAT G3616 Specifications - with
Emission Standards Oxidation Catalyst
Pollutant (9/hp-hr) (g/hp-hr)
NOx 1.0 0.4
CcO 2.0 0.17
VOC a/ 0.7 0.13

a/ VOC as defined in NSPS JJJJ does not include formaldehyde.

The proposed compressor engines at the Redhook Compressor Station will be in compliance with NSPS
JJ3J emissions standards as indicated in Table 9.1-6.

It should be noted that 40 CFR 860.4243(b)(1) alows for compliance with this subpart to be demonstrated
by purchasing an engine certified by the manufacturer according to specified procedures and then operating
the engine in accordance with the manufacturer’s emission-related written instructions. However, while
the proposed engines at Redhook Compressor Station will be equipped with control technology to achieve
the emissions limits shown in Table 9.1-6, certification is not available from the engine manufacturer.
Therefore, Equitrans will demonstrate compliance with this subpart for all non-certified engines a the
Redhook Compressor Station in accordance with 40 CFR 60.4243(b)(2)(ii), which requires Equitrans to
keep a maintenance plan and records of conducted maintenance and to maintain and operate the engines, to
the extent practicable, in a manner consistent with good air pollution control practices for minimizing
emissions. Additionally, Equitrans will be required to conduct an initial performance test and subsequent
compliance testing every 8,760 hours of operation or three (3) years, whichever comesfirst, to demonstrate
continued compliance. Testing will be conducted in accordance with 40 CFR 860.4244.

Records of al notifications submitted to comply with this subpart, maintenance conducted on the engines,
and performance testing will be maintained in accordance with 40 CFR 860.4245(a). Initia notification of
construction commencement will be submitted as required in 40 CFR 860.7(a)(1) and 860.4245(c), and
performance testing results will be reported as required in 40 CFR 860.4245(d).

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 MM Btu/hr, based on the higher
heating value of the fuel, commencing construction after February 18, 2005. The microturbines at the
Redhook Compressor Station will each have a heat input less than 10 MMBtu/hr. Therefore, they are not
subject to this standard.

The proposed Solar Taurus 70 turbines for the Redhook Compressor Station will be subject to the NOx
emissions limitations in 40 CFR 60.4320(a). Turbines with a rated capacity of 50 < MMBtw/hr < 850
MMBtu/hr at peak load are limited to NOx emissions of 25 ppm at 15% O, when firing natural gas. The
Solar turbines that will be installed at the Redhook Compressor Station are equipped with lean pre-mix
combustion technology and are guaranteed by the manufacturer to emit a maximum of 15 ppm of NOx at
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15% O, under variable turbineload conditions when firing natural gas. Thisvendor guaranteeiswell below
the NSPS KKKK standard.

Equitrans will perform annual performance tests in accordance with 40 CFR 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 the turbine is operating in low-NOx mode in accordance
with 860.4340(b)(2)(ii) and 860.4355(a). The Solar turbines must also comply with the SO, emission limits
in 40 CFR 60.4330. Equitrans will comply with the SO, requirements by the exclusive use of natural gas
which contains total potential sulfur emissions less than 0.060 pound. SO./MMBtu heat input will bein
accordance with 40 CFR 60.4330(a)(2).

NSPS Subpart OO0O - Oil & Natural Gas Sector
Subpart OO0O0, 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 Federa Register on August 16, 2012 and
subsequently amended. The list of potentialy affected facilities includes:

o Gaswellheads;

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

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

e Continuous bleed natural gas-driven pneumatic controllers with a bleed rate of > 6 standard cubic
feet per hour located between the wellhead and the point of custody transfer to the natural gas
transmission and storage segment (excluding natural gas processing plants);

e Continuous bleed natural gas-driven pneumatic controllerslocated at natural gas processing plants,

e Storage vesselsin the production, processing, or transmission and storage segments; and

e Sweetening unitslocated onshorethat process natural gas produced from either onshore or offshore
wells.

Since the proposed Redhook Compressor Station will be a transmission facility 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 standards applicable to storage vessels are detailed in 40 CFR 60.5395. The only tank that falls under
the Subpart’ s definition of a‘ storage vessel’ isthe produced fluid storage tank, however, thistank will have
potential VOC emissions below 6 tpy. As such, per 60.5365(€), the tank is not a storage vessel affected
facility under therule.

It isimportant 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.

Greenhouse Gas Reporting Rule

Asset forthin 40 CFR 98.2(a)(2), facilities which contain a source category listed in Table A-4 of the code
and emit 25,000 metric tons per year of CO.e in combined emissions from stationary fuel combustion units,
miscellaneous uses of carbonate, and al applicable source categoriesin Tables A-3 and A-4 of the code are
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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 the Redhook compressor
station will be calculated and compared with the 25,000 metric tons per year of CO.e when the design is
final to address the applicability of the rule. Equitrans currently reports GHG emissions under Subpart W
for similar facilities, and will meet al requirements of the MRR for the new compressor station, if
applicable. No other subparts under the MRR are applicable to the facilities.

9.1.5.2 Pennsylvania Air Quality Regulations

The Pennsylvania Code contains regul ationsthat fall under two (2) main categories. the regulationsthat are
generaly applicable (e.g., permitting requirements), and those that have specific applicability (e.g., sulfur
compound emissions from combustion units). The generaly 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 Redhook Compressor Station are discussed in the following section.

25 Pa Code 88123.1 and 123.2: Prohibition of Certain Fugitive Emissions and Fugitive
Particulate Matter

25 Pa Code 88123.1 and 123.2 state exceptions to fugitive emissions sources and methods for controlling
fugitive emissions. Dueto the nature of the activities at the Redhook Compressor Station, it isunlikely that
fugitive particulate matter emissions will be emitted under normal operating conditions. However,
Equitrans will take measures to ensure any fugitive particulate matter emissions will not cross the property
boundary should any such emissions occur. Particulate emissions from the pipeline will result from its
construction, but will be temporary in nature. Equitrans will take al measures necessary to ensure
compliance with this requirement and will follow its fugitive dust control plan.

25 Pa Code 8§8123.11 and 123.13: Particulate Emissions: Combustion Units

25 Pa Code 8123.11 Particulate Emissions: Combustion Units defines particulate matter emissions for
combustion units. Combustion units are defined in §121.1 as stationary equipment used to burn fuel
primarily for the purpose of producing power or heat by indirect heat transfer such as boilers. This
definition does not apply to the proposed engines, fuel gas heaters, Solar turbines, and microturbines at the
Redhook Compressor Station. As such, the particulate matter emissions limitations for processesin 25 Pa
Code §123.13 Particulate Emissions: Processes apply to these units instead.

25 Pa Code §8123.13 defines particul ate matter emissions limitations for processes. For processes excluded
from Table 1 of §123.13(b), particulate emissions are limited to 0.04 grains per dry standard cubic foot
(gr/dscf) and 0.02 gr/dscf for exhaust flowrates|essthan 150,000 dry standard cubic feet per minute (dscfm)
and greater than 300,000 dscfm, respectively. Particulates from equi pment with exhaust flowrates between
150,000 dscfm and 300,000 dscfm are limited to the allowable emission rate calculated using the formula
in 8123.13(c)(1)(ii). Asal proposed combustion sources at the facility will be fueled exclusively with
pipeline quality natura gas, potential particulate emissions from all sources are expected to comply with
these requirements.

25 Pa Code 8123.21: Sulfur Compound Emissions: General

25 Pa Code §123.21 Sulfur Compound Emissions: General states that the concentration of sulfur oxidesin
the effluent gas may not exceed 500 parts per million (ppmvd). The proposed combustion equipment at the
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Redhook Compressor Station will combust pipeline quality natural gas exclusively, and the sulfur oxide
emissions are expected to be well below this concentration level in the combustion exhaust.

25 Pa Code 8§123.31: Odor Emissions

25 Pa Code 8123.31 Odor Emissions prohibits the emission of malodorous air contaminants from any
source that are detectable outside the facility fence line. This regulation applies to the facility in general.
Equitrans will take measures to minimize odor from the Redhook Compressor Station operations by
combusting pipeline quality natural gasfuel only, by installing a flare on the TEG dehydration unit, and by
using pressure/vacuum reliefs on the produced fluid storage tank to minimize atmospheric venting under
normal operations.

25 Pa Code §123.41 and 8§123.43: Visible Emissions: Limitations

25 Pa Code §123.41 Visible Emissions; Limitations states that a facility may not emit visible emissions
egual to or greater than 20 percent for a period or periods aggregating more than 3 minutesin any 1 hour,
or equal to or greater than 60 percent at any time. This standard applies to the proposed combustion units
at the Redhook Compressor Station. The use of pipeline quality natural gas as fuel will ensure compliance
with this requirement.

25 Pa Code 8127.11

25 Pa Code 8127.11 outlines requirements for Plan Approvals required to authorize construction or
modification of air contamination sources. Construction, installation, modification, or reactivation of air
contaminant sources or air pollution control devices is prohibited unless otherwise approved by the
Department. The construction of new equipment at the proposed Redhook Compressor Station is subject
to Plan Approval permitting requirements under this requirement.

25 Pa Code §129.57

25 Pa Code 8§129.57 contains requirements for storage vessels less than 40,000 gallons in capacity that
contain VOCs. Under this section, above-ground storage tanks with a capacity greater than or equa to
2,000 gallons which contain VOCs with a vapor pressure greater than 1.5 pounds per square inch
atmosphere (psia) must be equipped with pressure relief valves which are maintained in good operating
condition and which are set to release at no less than 0.7 pounds per square inch gage (psig) of pressure or
0.3 psig of vacuum (or the highest possible pressure and vacuum in accordance with state or local fire codes
or the National Fire Prevention Association guidelines). The proposed produced fluid storage tank, oil
storage tanks, and TEG and ethylene glycol (MEG) tanks for the Redhook Compressor Station are greater
than 2,000 gallons in capacity, but will not contain VOCs with a vapor pressure greater than 1.5 psia (see
EPA TANKS output for vapor pressure data). As such, these tanks are not subject to these requirements.
Note that the pressure settings of the produced fluids tank meet the pressure and vacuum settings of this
rule.

25 Pa Code §129.91

25 Pa Code 8129.91 establishes control standards for major stationary sources of NOx and VOC under the
Reasonably Available Control Technology (RACT) program. Magjor stationary sources of NOx and VOC
are defined in 25 Pa Code §121.1. The Redhook Compressor Station is located in the OTR, and therefore
the applicable major source thresholds are 100 tons per year of NOx and 50 tons per year of VOC.
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This regulation will not apply because the Redhook Compressor Station will not have estimated potential
emissions of NOx in excess of 100 tpy or VOC in excess of 50 tpy.

25 Pa Code 8131

25 Pa Code 8131 references NAAQS for criteria pollutants and establishes State Ambient Air Quality
Standards (SAAQS) for settled particulate, beryllium, fluorides, and hydrogen sulfide. As discussed in
Section 9.1.5.1.1, the Project will not trigger NSR and the associated emissions of criteria pollutants would
not reasonably be anticipated to exceed the corresponding NAAQS. The Project will not emit any
guantifiable amount of beryllium, fluorides, or hydrogen sulfide, and as such the corresponding SAAQS
would not apply.

25 Pa Code §135

25 PaCode §135 includes requirements for submittal of emissions datato the Department for the purposes
of evaluating the effectiveness of regulations, identifying available or potential emission offsets, and
maintaining an accurate inventory of air contaminant emissions for air quality assessment and planning
activities. Asthe proposed Redhook Compressor Station is considered part of an oil and natural gas system,
emissions from the sources at the site will be subject to reporting and recordkeeping requirements under
this section. As such, Equitrans will submit annual emissions inventory data by March 1 each year per the
Department’ s requirements.

25 Pa Code §137

25 Pa Code 8137 contains requirements intended to prevent the excessive buildup of air pollutants during
air pollution episodes, thereby preventing the occurrence of an emergency dueto the effects of the pollutants
on the health of persons. This chapter specifically addresses air pollution episodes and the Department’s
response to such episodes. §137.4 specifies certain industrial sources that must have standby plans, which
includes coal- and oil-fired electric and steam generating facilities and other specific manufacturing
industries (e.g., metals, refining, paper, etc.). The proposed Redhook Compressor Station will be a natural
gas transmission facility, which is not an industry impacted by these regul ations.

25 Pa Code 8139

25 Pa Code 8139 establishes requirements for source operators to provide adequate sampling ports, safe
sampling platforms and adequate utilities, and establishes testing procedures to be followed, for
performance testing when required by the Department. The proposed Redhook Compressor Station will be
designed and constructed to accommaodate performance testing as required by applicable federal regulations
(e.g., NSPS Subpart J11J) and any permit conditions set forth by the Department in the ensuing Plan
Approvd.

9.1.5.3 West Virginia Air Quality Regulations

Certain segments of the proposed pipeline are potentially subject to regulations contained in the West
Virginia Code of State Rules, Chapter 45 (Code of State Rules, or CSR). The specific requirements
associated with this Project are discussed in the following sections. Since the design is in preliminary
phases, the requirements that generally apply to the Project are discussed in this section.
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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 pipeline will be generally subject to this requirement. However, emissions from the pipeline which
may result from its construction will be temporary in nature, and the production of objectionable odor from
these operationsis unlikely.

45 CSR 17: To Prevent and Control Particulate Matter Air Pollution from Materials
Handling, Preparation, Storage and Other Sources of Fugitive Particulate Matter
Accordingto 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 contributesto statutory air pollution.

Particulate emissions from the pipeline may result from its construction, but any such emissions will be
temporary in nature. Equitranswill take all measures necessary to ensure compliance with this requirement
and will follow its fugitive dust control plan.

9.1.6 General Conformity

General conformity regulations implement the Section 176(c) of the Clean Air Act, which prohibits federd
agencies from taking actions that may cause or contribute to violations of the NAAQS in an area working
to attain or maintain the standards. In order to meet this Clean Air Act requirement, a federal agency must
demonstrate that every action that it undertakes, approves, permits or supports will conform to the
appropriate state, tribal, or federal implementation plan.

Because the FERC is afedera agency, and is the authority from which Equitrans must obtain a certificate
authorizing the construction and operation of the pipeline and compressor station, aswell asthe demalition
of the existing compressor station, it is necessary to undertake a conformity evaluation for the various
aspects of the project.

The first step of the conformity evaluation is an analysis of applicability of the general conformity rule to
the project. The applicability analysis starts with the determination of whether or not each of the areasin
which the project will be conducted in is currently designated as nonattainment or maintenance for one or
more pollutants for which a NAAQS exists® West Virginia is currently classified as
attainment/unclassifiable for all NAAQS. Hence the general conformity rule does not apply to work on
components of the current project that will be located in that state. However, review of the attainment
status of Greene, Allegheny, and Washington Countiesin Pennsylvaniaindicatesthat each of those counties
are currently classified as nonattainment and/or maintenance for one or more pollutants. Hence, the
applicability of the general conformity rule must be analyzed for project emissions occurring in those
counties. The current attainment status of the three countiesin Pennsylvaniawith NAAQSislistedin Table

3 40 CFR 93.102(b)
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9.1-7 for pollutants for which one or more counties is currently classified as other than
attainment/unclassifiable.

The assessment of conformity must include emissions of air pollutants associated with the project that will
be released during construction, demolition, and operation. Emissions that will occur during operation of
the compressor station and pipeline will be subject to the air permitting programs and air quality rules and
standards administered by the State of Pennsylvania. Equitrans has applied for and will obtain avalid air
quality construction permit for the Redhook Compressor Station, and will operate the station pursuant to
an air quality operating permit issued by Pennsylvania. Because the air quality programs under which the
Redhook Compressor Station will be constructed and operated will have been administered in accordance
with Pennsylvania' s approved SIP, the emissionsfrom operation of the station may be presumed to conform
to Pennsylvania s SIP and are therefore exempted from the general conformity rule.*

Emissions from construction of the pipeline in Pennsylvania, decommissioning and demolition of the Pratt
Compressor Station, and construction of the Redhook Compressor Station are not subject to state air quality
permitting, and must therefore be assessed against the applicability criteriain the general conformity rule
to determine what, if any, requirements of the rule may be applicable. An exception to the applicability of
the general conformity ruleisfor actions that result in emissions below “de minimis’ thresholds prescribed
intherule.® The de minimisthresholds for pollutants which Greene, Allegheny, and Washington Counties,
Pennsylvania, are currently classified as nonattainment or maintenance are listed in Table 9.1-7. Listed
underneath the de minimis thresholds for each pollutant for which any one of the three counties has been
classified as nonattainment or maintenance are the estimated total annual emissions of that pollutant from
construction of the section of the project occurring in that county. Detailed calculations of emissions from
construction of the pipeline, interconnect and Redhook Compressor Station, and demoalition of the Pratt
Compressor Station are provided in Appendix 9-B. The total annual emissions are listed in Table 9.1-7
according to the calendar year in which they are expected to occur. It can be seen in the table that the
estimated emissions are under the de minimis thresholds for each of the years in which the project is
constructed. Therefore, the construction of the pipeline, the demolition of the Pratt Compressor Station,
and the construction of the Redhook Compressor Station are exempt from the requirements of the generd
conformity rule.

4 40 CFR 93.153(d)(1)
® 40 CFR 93.153(b)
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Table 9.1-5
Summary of General Conformity Applicability Analysis
NO;Standards 0Ozone 8-hr Standards PM ;s Standards PM;, Standards SO, Standards CO Standards
Project Element 2010 1971 2008 NOx 2008VOC 1997NOx 1997VOC 2012 2006 1997 1987 1971 1971
Greene County, PA
Redhook Compressor Station
Estimated 2017 emissions (tpy) 10.30 10.30 10.30 1.60 10.30 1.60 1.51 1.51 1.51 2.63 0.50 18.64
Estimated 2018 emissions (tpy) 2.01 2.01 2.01 0.39 2.01 0.39 0.38 0.38 0.38 1.14 0.11 438
Pratt Decomission
Estimated 2018 emissions (tpy) 6.90 6.90 6.90 1.18 6.90 1.18 1.14 1.14 1.14 1.98 0.41 14.76
H-316 Pipeline Construction
Estimated 2017 emissions (tpy) 7.90 7.90 7.90 0.89 7.90 0.89 1.54 1.54 1.54 4.62 0.34 7.01
Estimated 2018 emissions (tpy) 0.38 0.38 0.38 0.051 0.38 0.051 0.12 0.12 0.12 0.74 0.0057 0.14
Attainment Status’ Attain/Unclass Attain/Unclass| Attain/Unclass. Maintenance Attain/Unclass Nonattainment (P) *Nonattainment P) 3 Attain/Unclass Attain/Unclass Attain/Unclass
Conformity De Minimis (tpy) N/A N/A N/A N/A 100 50 N/A N/A N/A N/A N/A N/A
Max. Annual County-Wide Emissions (tpy) 18.20 18.20 18.20 249 18.20 2.49 3.05 3.05 3.05 7.25 0.84 25.65
Exceeds De Minimis? (Yes/No) No No No No No No No No No No No No
Allegheny County, PA
H-318 Pipeline Construction
Estimated 2017 emissions (tpy) 5.63 5.63 5.63 0.65 5.63 0.65 111 1.11 1.11 3.38 0.24 5.08
Estimated 2018 emissions (tpy) 0.27 0.27 0.27 0.037 0.27 0.037 0.087 0.087 0.087 0.53 0.0041 0.10
Attainment Status® Attain/Unclass Attain/Unclass| Marginal Moderate Nonattai Nonattai Nonattai Mai e [P)Z Mai e (P)Z Mai e (P) z
Conformity De Minimis (tpy) N/A N/A 100 50 100 50 100 100 100 N/A N/A N/A
Max. Annual County-Wide Emissions (tpy) 5.73 5.73 5.73 0.65 5.73 0.65 111 111 111 3.38 0.24 5.08
Exceeds De Minimis? (Yes/No) No No No No No No No No No No No No
Washington County, PA
H-318 Pipeline Construction
Estimated 2017 emissions (tpy) 2.31 231 2.31 0.26 231 0.26 0.45 0.45 0.45 1.36 0.10 2.05
Estimated 2018 emissions (tpy) 0.11 0.11 0.11 0.000 0.11 0.015 0.035 0.035 0.035 0.21 0.0016 0.041
Attainment Status’ Attain/Unclass Attain/Unclass| Marginal Moderate Attain/Unclass  Nonattai Nonattai Attain/Unclass Attain/Unclass Attain/Unclass
Conformity De Minimis (tpy) N/A N/A 100 50 100 50 N/A 100 100 N/A N/A N/A
Max. Annual County-Wide Emissions (tpy) 2.31 231 2.31 0.26 231 0.26 0.45 0.45 0.45 1.36 0.10 2.05
Exceeds De Minimis? (Yes/No) No No No No No No No No No No No No
Construc_tion Pro.ject Triggers General No No No No No No No No No No No No
Conformity Requirements? (Yes/No)
1. County is inside the Ozone Transport Region (OTR).
2.County is designated as nonattainment for portions of the county. This project will not be in the nonattainment portion(s) of this county.
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9.1.7 Mitigation Measures

Under PADEP air permitting regulationsin 25 Pa Code §127.1, new sources of air emissions must implement BAT.
The Redhook Compressor Station will be installing new equipment, thus this section addresses the proposed BAT
for the various emission sources proposed as part of this project. Thisinformation is outlined in detail in the Plan
Approval application, and excerpts from the application are included in the following sections.

9.1.7.1 BAT for Natural Gas-Fired Engines

The proposed natural gas-fired compressor engines are 5,350 brake horsepower (bhp) four stroke-lean burn CAT
G3616 engines. The engines are equipped with air/fuel ratio control to reduce NOx emissions. Caterpillar’'s
specifications for this engine indicate an emission rate of 0.5 g/bhp-hr, which is much lower than the current
applicablelimit of 1.0 g/bhp-hr required by NSPS Subpart J1JJ for engines of thissize, type, and use. Furthermore,
this emission rate is compliant with PADEP' s BAT limit for compressor engines in the production/gathering
segment of the industry authorized under General Permit No. 5 (GP-5) as finalized in February 2013. As such,
Equitrans believes that the potential NOx emissions rate of 0.5 g/bhp-hr complies with the BAT requirement in 25
PaCode § 127.1. Equitransisproposing alimit of 0.4 g/bhp-hr. Thislower limit reflects a major source avoidance
limit and is based on expected, but not guaranteed, performance. As such, Equitrans considers 0.4 g/bhp-hr an
NSR-avoidance limit, not BAT.

A potential option to further reduce NOx emissions is through the use of Selective Catalytic Reduction (SCR)
control technology. SCR is not a widely used technology for natural gas-fired combustion engines like those
proposed for this project. Although potentially technically feasible, SCR is very costly. Capital costs are
significantly higher than other types of NOx controls due to the volume of catalyst that isrequired. At an estimated
NOx control efficiency of 90 percent, the cost effectiveness of SCR on the engines at the proposed Redhook
Compressor Station is estimated to be greater than $15,000 per ton. Therefore, SCR is determined to be
economically infeasible for this application. As such, Equitrans believes that the proposed NOx emission rate of
0.5 g/bhp-hr complies with the BAT requirement in 25 Pa Code § 127.1 and the major source avoidance limit of
0.4 g/bhp-hr exceeds BAT.

Equitrans is proposing the use of an oxidation catalyst as BAT for controlling emissions of CO and VOC from the
compressor engines. The oxidation catalyst vendor has guaranteed a CO removal efficiency of 93% at this
temperature, resulting in an emission rate of 0.17 g/bhp-hr. Thisemission rateiswell below the current limit of 2.0
g/bhp-hr required by NSPS Subpart JJJJ for non-emergency lean burn natural gas engines > 1,350 hp manufactured
after July 1, 2010 and isequivalent to PADEP sBAT level for compressor enginesunder GP-5. As such, Equitrans
believes that the potential CO emissions rate complies with the BAT requirement in 25 Pa Code § 127.1.

Potential BAT options for both PM/PM 10 and SO, emissions, based on asearch in the EPA’sRACT/Best Available
Control Technology (BACT)/Lowest Achievable Emission Rate (LAER) Clearinghouse (RBLC) database, indicate
that the only technologies used to reduce these pollutants from natural gas—burning engines are good combustion
practices and low-sulfur fuels. The sulfur content of the pipeline quality natural gas, which will be used in the
engines, isvery low. Equitrans will also operate the engines in accordance with the manufacturer’ s recommended
practice to minimize emissions of particulate matter and SO.. Both technologies are considered base-case and are
equally effective. Equitrans proposes that the combination of good combustion practices and the firing of pipeline
quality natural gas be considered BAT for the proposed compressor engines.
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9.1.7.2 BAT for Solar Turbines

The operation of the proposed combustion turbines for the Redhook Compressor Station will generate emissions of
NOx, CO, VOC, and HAPs. Small amounts of PM, and SO, will also be generated, but are insignificant and add-
on emission controls have therefore not been evaluated for the purposes of determining BAT. Table 9.1-8Error!
Reference sour ce not found. summarizes the proposed control strategy and emission limits for the turbines at the
Redhook Compressor Station as compared to PADEP s GP-5 BAT levels for turbines and RACT/BACT/LAER
emission limits for similar simple-cycle gas-fired turbines.

Table 9.1-8
Summary of BAT for Turbines
PADEP GP-5 Proposed BAT for Turbines
BAT Levels RBLC and Similar Sources (Case-Specific)
Pollutant* Turbines
5000 < HP < Maximum Minimum Controls Emission Rate a/
15,000
CO 25 ppm 25 ppm 2 ppm SoLoNOx 25 ppm
NOx 15 ppm 120 ppm 15 ppm SoLoNOx 15 ppm
VOC 9 ppm 25 ppm 2 ppm SoLoNOx 5 ppm
al All emissions shown are in ppmvd and are corrected to 15% O2

The proposed BAT for CO, NOx, and VOC emissions from the combustion turbines is the lean pre-mix technol ogy
(i.e., SOLONOx system). The CO emissionslevel of 25 ppmvd at 15% O will be demonstrated through performance
testing. The NOx emissionslevel of 15 ppmvd at 15% O will be demonstrated in accordance with the requirements
of NSPS KKKK. The VOC emissions level of 5 ppmvd at 15% O, will be demonstrated through performance
testing. All concentration limits are proposed for the maximum operating capacity of the unit. Compliance with
the proposed CO and VOC limitations should also assure compliance with BAT for HAPs and therefore a separate
HAP compliance demonstration is unnecessary.

9.1.7.3 BAT for TEG Dehydration Unit

The pollutants of interest emitted from TEG dehydration unit are VOC and HAP. Equitrans is proposing an
enclosed flare with a minimum control efficiency of 98 percent to control emissions of these pollutants from the
dehydration unit, which is more stringent as the established BAT levels for dehydration units (95% VOC control)
in PADEP s recently finalized new GP-5.

9.1.7.4 Construction and Operational Emissions

The construction emissions associated with the compressor station and pipeline are expected to have minimal impact
on the air quality in the surrounding area. However, Equitrans will implement various mitigation measures to
minimize construction emissions. These include:

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

e Equitrans 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;

e Equitrans will require contractors to follow all local, state, and federal emission standards and air quality
regulations applicableto their fleet and equipment; and
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e Equitranswill implement afugitive dust control plan and will utilize certain dust control measures such as
water suppression, enclosures, or other techniques.

Emissions from operating the equipment at the new Redhook Compressor Station result from combustion of natural
gasin the turbines and other combustion equipment at the station. While the design is not yet final, similar to other
Equitrans compressor stations, Equitrans will purchase turbines and other equipment that meet the emission
limitations found in the applicable NSPS sections. Further, Equitrans will perform a BAT anaysis in the Plan
Approval application and will install units compatible withthe BAT emission limitsagreed to by PADEP. Equitrans
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 and other equipment will be
minimized and continue to meet the emission standards. Refer to the operational emissions calculations provided
in Appendix 9-C.

Fugitive GHG (and to alesser extent, VOC) leaks will be minimized by adhering to good operating and mai ntenance
practices. Despite the lack of federal or PADEP guidance on conducting control technology reviews for GHGs,
Equitrans believes the Project is designed to reduce GHG emissions where technically and economically feasible.

Equitrans has also performed a complete air dispersion modeling analysis as presented in Appendix 9-E 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, Equitrans dso reviewed information to determine a list of reasonable
foreseeable air emissions sources. Table 9.1-9 providesalist of these projects. Given the margin between existing
ambient background concentrations and the NAAQS, the maximum expected project-related model output
concentrations are predicted to occur at the fenceline (per Appendix 9-E), and the nearest source (proposed or
existing) is being decommissioned as part of this project, no adverse cumulative impacts are expected from other
€mi SSioNs SoUrces.
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Table 9.1-9
rojects in the Vicinity of the Equitrans Expansion Projec
Projects in the Vicinity of the Equit Exp Project
. _ Shared Watershed |Shared Air Quality | Distance from | . .
Project Description County/State (Fifth Level) Control Region the Project Direction Status
Energy Projects
Wetzel County, WV
Harrison County, WV
Doddridge County, WV
Lewis County, WV
The Mountain Valley Pipeline Project \ilvrat))(t(t)n %ountty, \\/,Vv\\//
consists of the installation of /ebster -ounty, Southwest
approximately 301 miles of 42-inch- Nicholas County, WV Pennsylvania
Mountain Valle diameter pipeline in 17 counties in Greenbrier County, WV Intrastate,
- Y |wV and VA. Installation of Fayette County, WV Fishing Creek Connects to EEP S In the pre-filing stage.
Pipeline (MVP) . Parkersburg (West
approximately 171,600 horsepower of | Summers County, WV Virginia)-Marietta
compression at three compressor Monroe County, WV 9 (Ohio)
station s_ites along the route will also Giles County, VA
be required. Craig County, VA
Montgomery County, VA
Roanoke County, VA
Franklin County, VA
Pittsylvania County, VA
The Leach Xpress project, proposed
by Columbia Pipeline Group, would
involve construction of about 160 Steubenville-Weirton- ) The application has
Leach Xpress miles of natural gas pipeline and Marshall County, WV N/A Wheeling Interstate 23 Miles w been filed with FERC.
compression facilities in West
Virginia's northern panhandle.
Natural gas pipeline system of
approximately 36 miles of pipeline Steubenville-Weirton-
. and two compressor stations to Wheeling Interstate, Construction expected
Ohio Valley transport natural gas from Marshall and Wetzel N/A Southwest Less than 1 mile W to be complete third
Connector Project | northwestern West Virginia to Counties, WV . P
" Pennsylvania quarter 2016.
southeastern Ohio for subsequent Intrastate

delivery to mid-continent and Gulf
Coast markets.
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Table 9.1-9
Projects in the Vicinity of the Equitrans Expansion Project
. _ Shared Watershed |Shared Air Quality | Distance from | . .
Project Description County/State (Fifth Level) Control Region the Project Direction Status
Williams has proposed the
Appalachian Connector pipeline
project that would connect Western The project is in the
Appalach'lan_ Marcellus anq Utica natural gas L N/A N/A N/A N/A N/A preliminary planning
Connector Pipeline |supply areas in northern West Virginia
. o S stages.
with Williams’ existing Transco natural
gas pipeline, which stretches about
850 miles in Virginia.
This proposed project would include
about 39 miles of new 36-inch natural North Central West
gas pipeline and would modify . - Virginia Intrastate, N~
Supply Header e - 2 Wetzel and Harrison Fishing Creek, South . The application has
Project e>'<|s_t|r)g compression faC|I|t|es_ in West Counties, WV Fork Tenmile Creek qukgr;burg QNest 5 miles Sw been filed with FERC.
Virginia. The compressor station in Virginia)-Marietta
Mockingbird Hill is approximately 7 (Ohio)
miles west of MVP mile marker 1.
Rover Pipeline LLC, a subsidiary of
Energy Transfer, has proposed to
construct the Rover Pipeline Project,
s woul oy .25l ol 61251 Canvawes
Rover Pineline Proiect 710 miles of pipeline. The last few a'\rqgr;g?jlgr\ilgeézgglﬁtﬁg South Fork Tenmile P\a/rlgrslghf?lglf/)e;st 20 miles W The application has
P ! miles of the proposed pipeline cuts g " | Creek, Fishing Creek wrkersburg (4 been filed with FERC.
wv Virginia)-Marietta
southeast through Marshall County, (Ohio)
West Virginia (24-inch pipe) and
Wetzel and Tyler counties (36-inch
pipe) before terminating in Doddridge
County.
The new facilities consist of 44.4
_ o miles of nature_\l gas _plpellne varying _ Southwest
Sunrise Pipeline from 16 to 24-inch diameter, Wetzel County. WV: South Fork Tenmile Pennsvlvania
Project and Jefferson |replacement of 2.6 miles of pipeline, Y, ' Creek; Y 5to 10 miles SE Operational.
) . . . Greene County, PA - Intrastate AQCR and
Expansion and retesting and uprating 4.8 miles Fishing Creek .
B West Virginia 2
of pipeline; one new compressor
station; and ancillary facilities.
EQT Gathering, LLC is in the planning
Applegate Gatherin stages for an expansion of its Lower Mononaahela Southwest The project is in the
pp gS stem 9 Applegate Gathering System, which Allegheny County, PA River 9 Pennsylvania Connects to EEP E preliminary planning
Y could include construction of Intrastate AQCR stages.
gathering pipelines and compression.
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Table 9.1-9
Projects in the Vicinity of the Equitrans Expansion Project
. _ Shared Watershed |Shared Air Quality | Distance from | . .
Project Description County/State (Fifth Level) Control Region the Project Direction Status
Sunoco Mariner East is constructing
this project to deliver natural gas from
Western Pennsylvania to the Marcus
Hook facility, where it will be Lower Mononaahela Southwest
Mariner East Pipeline | processed, stored, and distributed to Allegheny County, PA Ri 9 Pennsylvania Less than 1 mile N Operational.
h . iver
various domestic and waterborne Intrastate AQCR
markets. The project is anticipated to
have an initial capacity to transport
approximately 70,000 barrels per.
Sunoco is planning to expand the Southwest
Marlr_]er !East 2 §X|st|ng Marlner Egst pipeline to Allegheny County, PA Lower quongahela Pennsylvania 0-3 ml'les'(route N Operation expected in
Pipeline increase its capacity to 345,000 River not finalized) late 2016.
Intrastate AQCR
barrels per day natural gas.
Transportation Projects
Pennsylvania Construction of a 13-mile. 4-lane Allegheny and Southwest
Turnpike, Southern highway from Route 22 to’ 179 Washington Counties, N/A Pennsylvania 10 miles w Under construction.
Beltway Project 9 Y ' PA Intrastate AQCR
Murtland Ave/I-70  |PennDOT construction of a double Southwest
Interchange divergent interchange at I-70 and Washington County, PA N/A Pennsylvania 15 miles NW Under construction.
Improvements Murtland Avenue. Intrastate AQCR
Commercial/Residential Development
911-acre mixed-use development in
Cool Valley Mixed- | Cecil Township with up to 2.25 million . Southwest_ . I
) B Washington County, PA N/A Pennsylvania 20 miles N Permitting in process.
use Development |square feet of office space, retail Intrastate AQCR
space, and 1,400 new homes.
Implementation of Phase Il of Park
Park Place at the . Southwest
Meadowlands, Phase Place at the Meadowlandg, a mixed- Washington County, PA N/A Pennsylvania 13 miles W Under construction.
use property on 44 acres in North and
I f Intrastate AQCR
South Strabane townships.
Residential Planned residential community Southwest Develonment aporoved
Develooment associated with The Preserves and Allegheny County, PA N/A Pennsylvania 16 miles NW F?n 2014pp
P the Courtyard at the Preserves. Intrastate AQCR '
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9.2 NOISE

Sound is caused by vibrations that generate waves of minute pressure fluctuations in the surrounding air. Sound
levels are typically measured using alogarithmic decibel (dB) scale. Sound that causes disturbance or annoyance,
or unwanted sound, is often called “noise.” The terms sound and noise are used interchangeably in this analysis.

Human hearing variesin sensitivity for different sound frequencies. The ear is most sensitive to sound frequencies
between 800 and 8,000 hertz (Hz) and is least sensitive to sound frequencies below 400 Hz or above 12,500 Hz.
Consequently, severa different frequency weighting schemes have been used to approximate the way the human
ear responds to noise levels. The “A-weighted” decibel scale (BA) is the most widely used for this purpose. A
list of typical sound levels for example sound sourcesis presented in Figure 9.2-1.

Figure 9.2-1. Sound Levels of Typical Noise Sources
Source: Caltrans 2014

Varying sound levels often are described in terms of an equivalent constant decibel level. Equivalent sound levels
(Leg) are not asimple averaging of decibel values but are based on the cumulative acoustical energy associated with
the variable sound levels. L values sometimes are referred to as energy-averaged sound levels. Asa consequence
of the calculation procedure, high dB events contribute more to the L« value than do low dB events. L vauesare
used to develop single-value descriptions of average sound exposure over various periods of time. Such average
sound exposure ratings often include additional weighting factors for potential annoyance due to time of day or
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other considerations. The Leg data used for average sound exposure descriptors are generally based on A-weighted
sound level measurements (expressed as dBA), which include adjustments to the unweighted values to account for
the variation in human hearing sensitivity across the audible frequencies.

Average sound exposure over a 24-hour period is often presented as a day-night average, or time-weighted, sound
level (Lan). Lan valuesare calculated inthe unitsof dBA from hourly Le Values, with the L valuesfor the nighttime
period (10 p.m. to 7 a.m.) increased by 10 dBA to reflect the greater disturbance potential from nighttime sounds.

Lan is caculated from the daytime and nighttime L values according to the following formula:
(Leq(aay) /10) ((Leg(rignt ) +10) /10)
L, =10x Loglo(1%4><10 e 100 4 97 4 x 10 (e IO )

Certain statistical noise values are sometimes used to describe the allowable sound level s, or limits, at noise sensitive
areas (NSAS). The L, Lo, and Lso statistical noise level descriptors are the noise levels that equaled or exceeded a
stated percentage of the time during a given hour. For example, an L1o = 60 dBA implies that in any hour of the
day, anoise level of 60 dBA is equaled or exceeded 10 percent of the time, or for 6 minutes. The L s, the noise
level exceeded 50 percent of the time, is commonly known as the “median noise level.”

Sound intensity attenuates with distance as it propagates over a larger area, generaly in a spherical spreading
pattern, away from a point source where the sound waves were generated. Generally speaking, the sound pressure
level emitted from a point source decreases by approximately 6 dBA for each doubling of distance. Sound emitted
from a line of point sources attenuates in a cylindrical spreading pattern and decreases approximately 3 dBA for
each doubling of distance.

9.2.1 Applicable Noise Regulations

FERC noise analysis guidelines require that any applicable federal, state or local noise regulations or standards be
identified and compared with the anticipated noise levels from the Project. It is further required to specify how the
addition of the Redhook Compressor Station will meet the applicable regulations.

The FERC standard for noise quality can be found at 18 CFR 380.12 (k)(4)(V)(A):

The noise attributabl e 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 (Lan) Of 55 dBA at any preexisting noise-sensitive area (such as schools, hospitals,
or residences).

Because the Project includes a new compressor station, the FERC noise standard applicable to the Project is to
demonstrate that the noise level at any preexisting NSA attributable only to the Redhook Compressor Station does
not exceed 55 dBA Lan. An Lgn Of 55 dBA is equivalent to a continuous noise level of 48.6 dBA L, for facilities
that operate at aconstant level of noise.

Equitrans reviewed state and local rules and ordinances for noise standards potentially applicable to the Redhook
Compressor Station and the horizontal directiona drilling (HDD) operations. The results of the review are
summarized in Table 9.2-1.
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Table 9.2-1

Summary of Applicable Noise Standards

Regulatory

Agency Noise Standard Comments

Noise Source

Maximum allowable impact from the Redhook
FERC Lan, 55 dBA Compressor Station as predicted at the
nearest NSA

No applicable noise policy or regulations

PADEP None identified
Greene County None No appllcable noise policy or regulations
Redhook identified
Compressor Five decibels can be deducted from the
Station measurements for noises of periodic

) character. Standards apply at all time and
60 decibels (dB) at 20 — 300 Hertz (Hz); | are applicable at the property line and from

Frankllr_l 40 dB at 300 — 2,400 Hz; the station alone. Per the ordinance: “the
Township N .

30 dB at 2,400 Hz and above. determination of the existence of the
nuisance elements of noise, vibration, glare,
and dust shall be made at the property lines
of the use creating same”

FERC 55 dBA for nighttime operations -
Jefferson | 89 dBA ac:.the. prboperty Ilne-; )
Township 60 dBA in any district between 7:00 PM

HDD Operations —7:00 AM

Construction or maintenance activities
between 7:00 AM — 9:00 PM are exempt from
the noise standard

60 dBA in the “residential” district

Union Township category beyond the property line

9.2.2 Existing Noise Sensitive Areas

Aeria and field surveys of the area surrounding the Redhook Compressor Station were conducted to identify
residences, schools, churches, hospitals and other potential NSAs. The noise survey was conducted on July 8, 2015
at the four identified NSAs that were closest to the Redhook Compressor Station. Detailed information on the
existing NSAs and baseline noise levels are presented in the noise monitoring survey report which is included in
Attachment 9-A of this report.

9.2.3 Existing Sound Environment

FERC rulesat 18 CFR 380.12(k)(2)(ii) statethat environmental reportsfor Natural Gas Act applications require the
applicant to quantitatively describe existing noise levels a existing NSAs. Equitrans has quantified the existing
noise levels at NSAs near the Redhook Compressor Station and also near the sites where pipeline installation is
proposed using the HDD technique.

9.2.3.1 Redhook Compressor Station

With respect to the Redhook Compressor Station, the ambient sound levels at four existing NSAs were determined
during the sound monitoring survey performed on July 8, 2015. The results of the ambient sound measurements
are described in the sound monitoring survey included as Appendix 9-A of this report. A summary of the
measurementsisincluded in Table 9.2-2 below. Figure 9.2-2 shows the locations of the NSAs in comparison with
the Redhook Compressor Station.
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Table 9.2-2
Summary of Sound Measurement at the Pre-Existing NSAs
Background (July 2015)
Location Direction and Distance i i i
Daytime/Nighttime Lan (dBA)
Measurements (Leg, dBA)

NSA-1 45.3
(residence) SW - 3,300 ft 439 50.5

- 52.6
NSA-2 SW — 2,300 ft 56.1

(residence) 48.9

NSA-3 47.9
. . NW — 1,900 ft 47.3

(animal hospital) 36.1

NSA-4 65.3
(residence) E-8501t 58.1 66.6
Figure 9.2-2. Locations of the NSAs in Comparison with the Redhook Compressor Station
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9.2.3.2 HDD Locations

Equitransis planning to perform HDD at two locations, and the existing sound level was surveyed close to the entry
and exit of each HDD location.

H-316 HDD

Theresults of the ambient sound measurements are described in the sound monitoring survey included as Appendix
9-A of thisreport. A summary of the measurementsisincluded in Tables 9.2-3 and 9.2-4 below. Figures9.2-3 and
9.2-4 show the locations of the NSAs in comparison with the H-316 HDD entry and exit points.

Table 9.2-3
Summary of Sound Measurement at the Pre-Existing NSAs (H-316 HDD Entry)
. . ) . Background (July 2015)
Location Direction and Distance - -
Nighttime Measurements (Leq, dBA)
NSA-W (residence) W — 1,100 ft 41.2
NSA-N (residence) NE — 800 ft 375
NSA-E (residence) E - 1,100 ft 35.9
i 46.2 (day time)
Entry Point 0ft - -
34.9 (night time)
Table 9.2-4

Summary of Sound Measurement at the Pre-Existing NSAs (H-316 HDD Exit)

. . . . Background (July 2015)
Location Direction and Distance - -
Nighttime Measurements (Leq, dBA)
NSA-N (residence) N — 800 ft 343
NSA-SW (residence) SW - 1,400 ft 44.4
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Figure 9.2-3. Locations of the NSAs in Comparison with the H-316 HDD Entry Point
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Figure 9.2-4. Locations of the NSAs in Comparison with the H-316 HDD Exit Point

H-318 HDD

Theresults of the ambient sound measurements are described in the sound monitoring survey included as A ppendix
9-A of thisreport. A summary of the measurementsisincluded in Tables 9.2-5 and 9.2-6 below. Figures9.2-5and
9.2-6 show the locations of the NSAs in comparison with the H-318 HDD entry and exit points.

Table 9.2-5

Summary of Sound Measurement at the Pre-Existing NSAs (H-318 HDD Entry)

. . . . Background (July 2015)
Location Direction and Distance - -
Nighttime Measurements (Leq, dBA)
NSA-W (residence) W - 200 ft 44.6
Entry Point 0 ft 45.6
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Table 9.2-6

Summary of Sound Measurement at the Pre-Existing NSAs (H-318 HDD Exit)

. . ) . Background (July 2015)
Location Direction and Distance - -
Nighttime Measurements (Leq, dBA)
NSA-N (residence) N — 900 ft 375
NSA-N2 (residence) N - 500 ft 42.4
NSA-S (residence) S —200 ft 454

Figure 9.2-5. Locations of the NSAs in Comparison with the H-318 HDD Entry Point
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Figure 9.2-6. Locations of the NSAs in Comparison with the H-318 HDD Exit Point

9.2.4 Noise Sources

Noise will be generated at the site of the Redhook Compressor Station during its construction and operation and
along the pipeline rights-of-way and the interconnect, tap, and ancillary facilities during construction. The
anticipated primary sources of noise at those locations during construction and operation are discussed below.

9.2.4.1 Construction Noise Sources

This section reviews the noi se sources associ ated with the construction of the pipeline and interconnect, construction
of the Redhook Compressor Station, and demolition of the Pratt Compressor Station.

Pipeline and Interconnect

Equitrans is proposing to install 7.87 miles of pipeline as part of this project. While most of the pipeline will be
installed using a trench-and-cover method, HDD techniques will be utilized for installing segments of pipeline at
two locations aong the pipdine.
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Trench-and-Cover
The trench-and-cover method of pipeline installation involves digging a trench, lowering the pipeines, and

backfilling. The predominant source of noise associated with trench-and-cover pipeline installation are associated
with the internal combustion engines of the construction equipment.

Trench-and-cover pipelineinstallation typically occursfor afew days at any given location. Noiseimpactsat NSAs
from the trench-and-cover pipeline installation is, therefore, expected to be short-term and temporary, and is not
expected to adversely affect any NSAs along this route. No further impact assessment of the trench-and-cover
pipeline installation have been made in this report.

Horizontal Directional Drilling (HDD)
Pipeline will be installed using HDD at two separate locations. General operational phases associated with HDD
include:

e Pilot Hole Drilling which involves drilling a small diameter pilot hole along the pre-set pipeline pathway
from the HDD Entry Point to the HDD Exit Point

¢ Reaming which involves enlarging the pilot hole to a diameter larger than pipeline from the Exit Point to
the Entry Point

o Pipdine Ingtallation which involves pulling the pipeline through the enlarged hole from the Exit Point to
the Entry Point

Table 9.2-7 identifies the anticipated equipment associated with maximum operating scenario for HDD entry and
exit points. HDD operations can occur up to 24 hours per day.

Table 9.2-7
Construction Equipment Associated with HDD
Construction Equipment Quantity

Entry Point

HDD Drill Rig & engine-driven hydraulic power unit 1
Mud Unit with engine-driven pump and engine-driven generator set 1
Generator 1
Air Compressor 1
Crane, Wheeled 1
Pump 1
Excavator 2
Exit Point

Mud Unit with engine-driven pump and engine-driven generator set 1
Generator 1
Pump 1
Excavator / Sideboom 2
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Redhook Compressor Station

Construction activities associated with the Redhook Compressor Station can be categorized into the following five
phases based on schedule of operations and the type of construction equipment used:

e Site Preparation which includes removal of existing residential dwellings and vegetation

¢ Earthmoving which includes excavation, grading and filling

e Concrete Pouring

e Structural Erection, which involves sted erection, construction of building framework, and welding

¢ Equipment Installation and Building Finishing, which involves installation of mechanical and electrica
eguipment, and compl etion of buildings

Table 9.2-8 identifies the type, quantity and operating hours of construction equipment that can be expected over
the course of the construction of the Redhook Compressor Station.

Based on areview of the quantity and sound power level of the equipment that islikely to be used at the site, it was
determined that the earthmoving phase had the potential to cause the highest noise impact at the NSAs. The
predominant source of noise from the earthmoving activities are the internal combustion engines of the construction
equi pment.

Table 9.2-8
Construction Equipment and On-Site Vehicles During Earthmoving Phase
Description O;—élfaigzlgD:gzrs Quantity
Air Compressor 12 2
Backhoe 12 2
Bobcat 12 3
Compactor, vibratory 12 1
Dozer 12 3
Dump Truck 12 3
Excavator 12 2
Front-end Loader 12 1
Generator 12 4
Roller 12 2
Trackhoe 12 2

Construction of the Redhook Compressor Station will consist of earth work (e.g., site grading), construction of the
buildings, and installation of the equipment. The noise impact at the NSAs from construction activities will be
dependent on the type of equipment used, the duration of use for each piece of equipment, and the quantity of
construction eguipment operating simultaneously. Construction eguipment will be conventional in type (e.g., front
end loaders, backhoes, dump trucks) and will be primarily operated during daytime hours on an as-needed basis.
The construction activitieswill be of limited duration (i.e., that necessary to complete the Project components).

9-35 October 2015



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

Pratt Compressor Station Demolition

Demolition of the existing Pratt Compressor Station will commence subsequent to the construction and operation
of the Redhook Compressor Station. Demoalition activities are anticipated to occur only during daytime hours, and
will involve construction equipment similar to that used in the construction of the Redhook Compressor station.
The noise impact at NSAs due to the demolition activities will be temporary and intermittent, and therefore is not
expected to have an adverse impact at the NSAs and has not been assessed further in this report.

9.2.4.2 Operational Noise Sources
Redhook Compressor Station

The primary sources of noise during operation of the Project will consist of two RICE and two turbine-driven
compressors and ancillary equipment. An approximate total of 33,200 hp of compression will be installed. Table
9.2-9 lists the primary sources of noise expected during the operation of the Redhook Compressor Station. Each
pair of compressors will be housed in a sound attenuated building. The site will also consist of a valve/metering
station yard, and other ancillary equipment such as generators and blowdown vents.

Table 9.2-9
Primary Sources of Operational Noise at the Redhook Compressor Station
Source ID Description Quantity | Manufacturer Model
1 Turbine Driven Compressors 2 Solar Taurus 70 (unenclosed package)
2 Turbine Compressor Building - Sidewall 4 _ _
Exhaust
3 Turbine Intake 2 - -
4 Turbine Exhaust 2 Solar -
5 Turbine Lube Oil Cooler 2 Moore Fans | Class 10000 EC Series 24
6 l;gﬁi)”e Compressor Gas Cooler (2 fans 4 |Moore Fans |1060/M94-W0-A/60R-AM-9-13.00-4
7 RICE-Driven Compressors 1 Caterpillar G3616 (Unenclosed package)
8 RICE Compressor Building - Sidewall Intake 4 - -
9 RICE Intake 4 - -
10 RICE Exhaust 2 - -
11 RICE Utility Coolers 2 Moore Fans | 1036/M94-W0-A/36R-AM-9-11.00-4
12 RICE Compressor Gas Coolers (2 fans each) 4 Moore Fans | 1072/M94-W0-A/72R-AM-9-14.00-4
13 Microturbine Generator 2 Capstone C1000 (Attenuated Enclosures)
14 Above-Ground Piping and Valves Multiple |-- --
15 Blowdown Vent — Normal Unit Shutdown 4 - -

Lesser sources of noise installed at the Redhook Compressor Station will include a glycol dehydrator and an air
compressor, both of which are considered to be relatively minor sources of noise. Blowdown vents for emergency
shutdown (ESD) of the compressors and turbines are not equipped with a silencer. However, ESD events occur
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once per year as a scheduled test, with a duration of 10 minutes, and are considered to have insignificant impacts
due to infrequent use and the short duration of each event.

Pipeline and Interconnect

Pipeline noise would be limited to construction and could include short-term increases in sound. However, the
sound will be sporadic and temporary in any given location. In addition, most operations will generally occur
during the daytime.

Any source of noise at the interconnects would be temporary during construction and intermittent thereafter (PRV s).

9.2.5 Noise Impact Analysis

9.2.5.1 Methodology

Noise impacts at the NSAs were determined using computer model CadnaA (Computer-Aided Noise Abatement,
Version 4.4.145), a noise modeling software devel oped by DataKustik GmbH. The model is based on International
Standards Organization (1SO) Standard 9613-2 “ A coustics — Attenuation of Sound During Propagation Outdoors.”
The model evaluates the A-weighted sound pressure levels of each noise source at each identified receptor. The
I SO-based model accounts for reduction in sound level due to increased distance and geometrical spreading, air
absorption, ground attenuation, and acoustical shielding by intervening structures, topography and brush. The
model isconsidered conservative sinceit represents atmospheri ¢ conditions that promote propagati on of sound from
sourceto receiver.

The absorption of sound by the ground as the sound propagates from the emitting source isinfluenced by vegetation
type, ground cover and the density and height of foliage. Attenuation by ground absorption isinput into the model
based on a numerica value between 0 and 1, where “0” indicates acoustically hard, reflective surfaces, and “1”
indicates soft, absorptive ground. A ground absorption coefficient of 0.7 was used in the model for theintervening
land between the Redhook Compressor Station property line and the NSAS; these intervening areas consist of
deciduous forests and open fields. A ground absorption of 0 was conservatively used for the entire Redhook
Compressor Station property.

9.2.5.2 Redhook Compressor Station Construction Noise

As previously indicated, it was considered that the earthworking phase had the potential to cause the highest noise
impact at the NSAs. The predominant source of noise from the construction activities would be the internal
combustion engines of the construction equipment.

The noise from construction equi pment was modeled in CadnaA as an area source covering theimpacted areawithin
which all of the construction equipment identified in Table 9.2-10 would potentially operate simultaneously. The
movement of on-site vehicles were modeled as a moving point source around the footprint of the Redhook
Compressor Station.

The estimated noise impacts a the NSAs from construction activities are listed in Table 9.2-11. Based on the
acoustic modeling, it was predicted that construction noise would only exceed 55 dBA Lgn at NSA-4. The predicted
Lan @ NSA 4 due to construction activities, 59.6 dBA, is considerably lower than the measured ambient sound level
at NSA-4 of 66.6 dBA La. The predicted increase at NSA-4 over the existing ambient Lg, due to construction
activitiesisonly 0.8 dBA. Hence, the construction noiseis not considered to have an adverse impact at NSA 4.
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Table 9.2-10
Estimated SPLs of Construction Activities Potentially Used During Earthmoving Phase
Typical Daily
Operating Sound Pressure Distance of
Hours a/ Level (SPL) b/ SPL b/ PWL ¢/
Equipment Quantity (Hours per Day) (dBA) (ft) (dBA)

CONSTRUCTION EQUIPMENT

Air Compressor 2 12 78 50 109.5
Backhoe 2 12 78 50 109.5
Bobcat d/ 3 12 70.7 23 95.4
Compactor, vibratory 1 12 82 50 113.5
Dozer 3 12 82 50 113.5
Excavator 2 12 81 50 112.5
Front-end Loader 1 12 79 50 110.5
Generator 4 12 81 50 112.5
Roller 2 12 80 50 111.5
Trackhoe 2 12 81 50 112.5
TOTAL - - - - 121.5
ON-SITE VEHICLES

Dump Truck 3 12 76 50 107.5

a/ Anticipated construction hours of 7 AM to 7 PM
b/ Sound pressure levels obtained from FHWA Construction Noise Handbook

(https://mww.fhwa.dot.gov/environment/noise/construction_noise/handbook/handbook09.cfm)
¢/ Construction equipment considered to operate continuously for the 12-hour operating period. Usage factor was not applied.

d/ Measured sound pressure level from a previous Trinity project.

Table 9.2-11
Estimated Impact at NSAs Due to Construction Activities
Estimated
Distance to Maximum Lan Predicted
NSA from Existing Ambient From Change from
Compressor Background Lan Construction Estimated Total Existing Ambient
NSA Building (ft) | Direction (dBA) Activities (dBA) Lan (dBA) Lan (dBA)
NSA-1 3300 SwW 50.5 44.1 51.4 +0.9
NSA-2 2300 sSwW 56.1 47.4 56.6 +0.5
NSA-3 1900 NW 47.3 52.6 53.7 +6.4
NSA-4 850 E 66.6 59.6 67.4 +0.8
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9.2.5.3 HDD Activities

Each HDD entry and exit point was modeled as a point source having an A-weighted sound power level equal to
that of the combined noise from all construction equipment identified in Tables 9.2-12 and 9.2-13. It was
conservatively assumed that al equipment operate continuously and simultaneously for the period assessed.
Assessment was conducted based on a 12-hour daytime operation and a 24-hour operation to provide the drilling
contractor with flexibility.

Tables 9.2-14 and 9.2-15 provide La, at NSASs near the H-316 HDD Entry and Exit points, respectively. Tables
9.2-16 and 9.2-17 provide the L4 at NSAs near H-318 HDD Entry and Exit points, respectively. For each of the
two HDD locations, and for both entry and exit points, a 12-hour daytime only and a 24-hour operating scenario
were assessed. The following two noise mitigation options were assessed for each HDD location, and for both the
HDD Entry and Exit points:

¢ Noise Mitigation 1: All combustion engines will be fitted with a residential-grade exhaust muffler. This
is expected to reduce the impact at the NSAs by approximately 10 dB.

¢ Noise Mitigation 2: A temporary acoustical sound wall (acoustical barrier blanket), or equivalent, will be
installed along the perimeter of the HDD entry and/or exit points to a height of 16 feet and be located as
close as possible to the construction equipment, particularly thedrill rig. Thisacoustical blanket istypically
rated for STC-25, but has been conservatively considered to have a reduction of 20 dB in this assessment.

Where necessary, HDD operations can meet the FERC criteria of 55 dBA by implementing one or both of the two
mitigation measures identified above.

Table 9.2-12

Estimated Unattenuated SPLs of Equipment at HDD Entry

Sound

Pressure Sound

Level (SPL) Distance of Power Level

Construction Equipment (dBA) SPL (ft) (PWL) (dBA)
HDD Drill Rig & engine-driven hydraulic power unit 85 50 116.5
Mud Unit with engine-driven pump and engine-driven generator set 82 50 1135
Generator 81 50 112.5
Air Compressor 80 50 111.5
Crane, Wheeled 83 50 114.5
Pump 77 50 108.5
Excavator 85 50 116.5
Excavator 85 50 116.5
TOTAL PWL 123.5
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Table 9.2-13
Estimated Unattenuated SPLs of Equipment at HDD Exit
Sound
Pressure Sound
Level (SPL) Distance of Power Level
Construction Equipment (dBA) SPL (ft) (PWL) (dBA)
Mud Unit with engine-driven pump and engine-driven generator set 82 50 113.5
Generator 81 50 112.5
Pump 77 50 108.5
Excavator/Sideboom 85 50 116.5
Excavator/Sideboom 85 50 116.5
TOTAL PWL - - 121.3
Table 9.2-14
Estimated Impact from HDD Activities at H-316 HDD Entry
Ldan at NSA
NSA-W NSA-N NSA-E
Construction Equipment (dBA) (dBA) (dBA)
Daytime Operation Only a/
Unmitigated Impact 58.6 61.5 58.6
Noise Mitigation Option 1 48.6 515 48.6
24-Hour Operation
Unmitigated Impact 68 70.9 68
Noise Mitigation Option 1 58 60.9 58
Noise Mitigation Option 2 48 50.9 48
a/ Daytime operation from 7 AM to 7 PM

Table 9.2-15

Estimated Impact from HDD Activities at H-316 HDD Exit

Lan at NSA
NSA-N NSA-SW

Construction Equipment (dBA) (dBA)
Daytime Operation Only a/
Unmitigated Impact 56.5 51.4
Noise Mitigation Option 1 46.5 41.4
24-Hour Operation
Unmitigated Impact 65.9 60.8
Noise Mitigation Option 1 55.9 50.8
Noise Mitigation Option 2 45.9 40.8

a/ Daytime operation from 7 AM to 7 PM
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Table 9.2-16
Estimated Impact at NSAs Due to HDD Activities at H-318 HDD Entry
Ldan at NSA
Construction Equipment NSA-W (dBA)

Daytime Operation Only a/
Unmitigated Impact 73.2
Noise Mitigation Option 1 63.2
Noise Mitigation Option 2 53.2
24-Hour Operation
Unmitigated Impact 82.6
Noise Mitigation Option 1 72.6
Noise Mitigation Option 2 62.6
Noise Mitigation Option 1 & 2 52.6
al Daytime operation from 7 AM to 7 PM

Table 9.2-17
Estimated Impact at NSAs Due to HDD Activities at H-318 HDD Exit
Ldan at NSA
NSA-N1 NSA-N2 NSA-S
Construction Equipment (dBA) (dBA) (dBA)
Daytime Operation Only a/
Unmitigated Impact 55.4 60.6 68.9
Noise Mitigation Option 1 45.4 50.6 58.9
Noise Mitigation Option 2 35.4 40.6 48.9
24-Hour Operation
Unmitigated Impact 64.8 70 78.3
Noise Mitigation Option 1 54.8 60 68.3
Noise Mitigation Option 2 44.8 50 58.3
Noise Mitigation Option 1 & 2 34.8 40 48.3
a/ Daytime operation from 7 AM to 7 PM

9.2.6 Redhook Compressor Station Operation

A three-dimensional noise model was constructed in CadnaA based on the site plans for the Redhook Compressor

Station.

The A-weighted, unattenuated sound power levels were input in the model and were based on manufacturer or
estimated data. The various types of noise sources at the Redhook Compressor Station were modeled as follows:

e stacks as point sources

o sidewall intakes (compressor building) and sidewall exhausts (turbine building) as point sources with the

applicable directivity
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e roof and roof-top ventilator as area sources
e wallsasvertical area sources
e noiseradiating from pipelines as line sources

The A-weighted sound power levels of each significant noise source associated with the Redhook Compressor
Station were input in the model. With the exception of the G3616 engine intakes, the acoustical analyses were
performed using acoustical data provided by the manufacturer or equipment supplier. Unattenuated sound power
levelsfor the G3616 intakes were obtained from Caterpillar’ stechnical data sheet for the G3616 compressor engine.

Insertion |l oss specifications for noise control measures (e.g., silencers) sel ected were used to ca cul ate the attenuated
sound power levels for input to the model. Table 9.2-18 summarizes the sound power level for each of the
significant noise sources.

Based on the sound power levels identified in Table 9.2-18 with the attenuation as described in Section 9.2.7, the
modeled noise impact at the NSAs from the Redhook Compressor Station is well below the FERC Lg, of 55 dBA,
as shown in Table 9.2-19. Table 9.2-19 also identifies the predicted change in ambient L4, due to the Redhook
Compressor Station over the existing ambient L g, to beimperceptible at three NSAs (NSAs 1, 2, and 4) and minimal
at NSA 3.

Refer to Appendix 9-G for an isopleth showing the L4, associated with the operation of the Redhook Compressor
Station.

The Franklin Township Zoning Ordinance identifies the maximum sound pressure levels in each standard octave
band that are required to be met at the property line of theindustrial usethat isthe origin of thenoise. The Township
noise criteria and the maximum sound pressure levels at the compressor station’s property line are summarized in
Table 9.2-20.

The Redhook Compressor Station is located in close proximity to its property line. Sound pressure levels higher
than the Township’s criteria are predicted to occur along the compressor station’s property line for some of the
standard octave bands. The land uses of the properties in immediate proximity of the station are as follows:

e Tothe north are properties used for a communications tower and a compressor station.
¢ Tothe southwest are forest cover extending more than 600 feet from the property line.
e Tothesoutheast is Jefferson Road and some open grass fields.

Although the station is predicted to have sound levels higher than the Township’s noise criteria at the station’s
property line, adverse impact to the community is not expected based on the non-sensitive land use of the
surrounding properties. Therefore, noise mitigation measures to meet the Township’ s noise criteria have not been
proposed.
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Table 9.2-18
Sound Pressure Level (SPL) Sound Power Level (PWL) of Significant Noise Sources at the Redhook Compressor Station
Sound Pressure Levels (dBA) SPL Sound Power Levels (dBA)
Description Distance

315 | 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 | Overall (1) 315 | 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 | Overall
Turbine Unenclosed Package a/ 91.0 | 91.0 | 100.0 | 100.0 | 104.0 | 102.0 | 110.0 | 104.0 | 101.0 113.0 3.3 98.8 | 98.8 |107.8|107.8|111.8|109.8|117.8|111.8 | 108.8 120.8
Et)iir]tgzgt-griven Compressor Building — Sidewall ) ) ) ) ) ) ) : ) 85.0 30 ) ) ) } ) ) } ) ) 920
Turbine Intake — Attenuated b/ - - - - - - - - - 45.0 800.0 - - - - - - - - - 100.5
Turbine Exhaust - Attenuated ¢/ 27.6 | 39.0 | 34.0 | 36.0 | 33.0 | 33.0 | 35.0 | 32.0 | 33.0 441 200.0 711 | 825 | 775 | 795 | 765 | 76,5 | 785 | 755 | 76.5 87.6
Turbine Lube Oil Cooler - 305 | 39.5 | 435 | 445 | 455 | 405 | 345 | 26.5 50.4 50.0 - 619 | 70.9 | 749 | 759 | 76.9 | 719 | 659 | 57.9 81.9
Turbine Driven Compressor Gas Cooler Fans - 40.0 | 49.0 | 53.0 | 54.0 | 55.0 | 50.0 | 44.0 | 36.0 59.9 16 - 616 | 70.6 | 746 | 75.6 | 76.6 | 71.6 | 65.6 | 57.6 815
RICE-Driven Compressor Unenclosed Package d/ - - - - - - - - - - - - - 104.7 | 111.2 | 116.3 | 122.6 | 125.8 | 127.7 | 117.9| 131.0
IF;It(:;ltkE(;SDriven Compressor Building — Sidewall Air B ) ) ) ) } ) } } 85.0 3.0 } ) : } ) ) : } 3 92.0
RICE Intake — Unattenuated e/ - - - - - - - - - - - 61.0 | 740 | 839 | 939 | 99.9 (108.0 | 113.8 |125.2 | 1245 128.1
RICE Intake — Attenuated - - - - - - - - - - - 370 | 46.0 | 439 | 899 | 609 | 710 | 778 | 91.2 | 91.5 95.8
RICE Exhaust - Unattenuated - - - - - - - - - - - 81.0 |102.2 |114.6|117.1|123.7 | 130.0 | 136.0 | 140.9| 138.1| 143.8
RICE Exhaust — Attenuated - - - - - - - - - - - 64.0 | 72.2 | 67.6 | 67.1 | 78.7 | 84.0 | 89.0 | 939 | 91.1 96.9
RICE-Driven Compressor Utility Coolers - 347 | 43.7 | 47.7 | 48.7 | 49.7 | 44.7 | 38.7 | 30.7 54.6 50.0 - 66.2 | 75.2 | 79.2 | 80.2 | 81.2 | 76.2 | 70.2 | 62.2 86.1
RICE-Driven Compressor Gas Coolers - 384 | 474 | 51.4 | 524 | 53.4 | 48.4 | 42.4 | 344 58.3 50.0 - 699 | 789 | 829 [ 839 [849 | 799 | 739 | 65.9 89.8
Microturbine Generator - Unattenuated - - - - - - - - - 65.0 32.8 - - - - - - - - - 92.8
Microturbine Generator — Attenuated f/ - - - - - - - - - 55.5 32.8 - - - - - - - - - 82.8
Above-Ground Piping and Valves - Unattenuated - - - - - - - - - 85.0 3.0 - - - - - - - - - 92.0
gmggm Vents with Silencer — Normal Unit B ) ) ) ) } ) } } 85.0 3.0 } ) : } ) ) : } 3 92.0

al Unenclosed turbine packages will be located in an acoustically insulated turbine building.
b/ Unsilenced noise data for the T70 Turbine Intake was not provided.

c/ Unsilenced noise data for the T70 Turbine Exhaust was not provided.
d/ Unenclosed compressor packages will be located in an acoustically insulated compressor building.
e/ Unattenuated intake sound power levels for G3616 compressor intake were obtained from Caterpillar technical data sheet.
f/ Unsilenced noise data for the C-1000 generator was not provided.
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Table 9.2-19
Compressor Station Sound Level Predictions — FERC Criteria
. . . . Predicted
Distance to Direction of Existing .
NSA from NSA from Ambient Estlmated. Lan Estimated Chan.ge. from
NSA from Station Existing
Compressor Compressor Background (dBA) Total Lan (dBA) Ambient L
Building (ft) Building Lan (dBA) (dB) dn
1 3300 SW 50.5 37.3 50.7 +0.2
2 2300 Ssw 56.1 40.4 56.2 +0.1
3 1900 NW 47.3 46.2 49.8 +2.5
4 850 E 66.6 51.2 66.7 +0.1
Table 9.2-20
Compressor Station Sound Level Predictions — Franklin Township Ordinance
Octave Bands (Hz)
315 | 63 | 125 250 | 500 | 1000 | 2000 | 4000 | 8000
Township Ordinance — Noise Performance Standards
Property Line Standard, dB 60 60 60 60 40 40 40 30 30
Property Line Standard, dBA 20.6 34.0 44.0 51.0 37.0 40.0 41.0 31.0 29.0
Sound Levels at Property Line
North Property Line, dBA - -- 41.4 42.0 43.9 47.3 459 44.9 28.3
Southwest Property Line, dBA - - 495 50.3 52.1 55.4 58.2 63.5 59.2
Southeast Property Line, dBA - - 37.7 37.8 39.8 43.6 42.4 40.8 19.7

9.2.7 Noise Mitigation Measures

9.2.7.1 Construction

The noise impact assessment predicted an Lqg, only slightly in excess of 55 dBA at one NSA. Because
construction noise is expected to be temporary and intermittent, Equitrans is not proposing any noise
mitigation measures for construction at thistime.

9.2.7.2 HDD Activities

The following two noise mitigation options were assessed for each HDD location and for both the HDD
entry and exit points:

NoiseMitigation 1: All combustion engineswill befitted with aresidential -grade exhaust muffler.
Thisis expected to reduce the impact at the NSAs by approximately 10 dB.
Noise Mitigation 2: A temporary acoustical sound wall (acoustical barrier blanket), or equivalent,
will beinstalled along the perimeter of the HDD entry and/or exit pointsto a height of 16 feet, and
be located as close as possible to the construction equipment, particularly the drill rig. This
acoustical blanket is typically rated for STC-25, but has been conservatively considered to have a
reduction of 20 dB in this assessment.
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The noise impact assessment indicates that, where necessary, HDD operations are expected to be able to
meet the FERC criteria of 55 dBA by implementing one or both of the two mitigation measures identified
above.

9.2.7.3 Operation

The noise impact anaysis predicts that the Redhook Compressor Station will remain well under the FERC
Lan criteria of 55 dBA at the NSAs through the implementation of the noise mitigation measures outlined
in this section.

Compressor Building Design

Two buildingsare proposed for the site: oneto enclosethe two RICE-driven compressors and one to enclose
the two turbine-driven compressors.

Theroof and walls of both buildingswill be acoustically insulated to reduce the transmission of mechanical
noise from the engines, turbines and compressors to the environment. The noise impact analysis presumes
that the buildings will be constructed to achieve a minimum Sound Transmission Class (STC) of 40, with
the interior surface of the building having a minimum Noise Reduction Coefficient (NRC) of 0.65.
Similarly, the noise impact analysis presumes that the roof-mounted ventilators will be aminimum of STC-
30, and all personnel doorswill be a minimum of STC-20 with tight perimeter seals.

Compressor Building Ventilation

The building enclosing the two RICE-driven compressors is proposed to include four general ventilation
air intake fans located in the walls and five roof-top vents. The noise impact analysis presumes that sound
levels of the sidewall exhausts will not exceed 85 dBA at 3 feet.

The building enclosing the two turbine-driven compressorsis proposed to include four general ventilation
exhausts|ocated in the walls and three roof-top vents. The noiseimpact analysis presumesthat sound levels
of the sidewall exhausts will not exceed 85 dBA at 3 feet.

Turbine Intakes

The turbine air intake systems are proposed to be equipped with silencers having the following minimum
insertion losses:

Estimated IL Values (dB) for Turbine Air Intake System
Hz | 315Hz 63Hz 125Hz 250Hz 500Hz 1000Hz 2000Hz  4000Hz 8000 Hz
dB 4 11 25 38 47 55 68 90 80

With this silencer, the attenuated sound pressure level of the turbine air intake system was provided to be
45 dBA at 800 feet, and is expected to require a splitter, a48” duct and inlet silencer such as a Donasonic
unit.
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Turbine Exhausts

The turbine exhaust system is proposed to be equipped with a silencer that will have an attenuated sound
pressure level of no more than 45 dBA at 200 feet and have the following attenuated acoustic performance:

Acoustic Performance of Attenuated Turbine Exhaust System at 200 feet
Hz | 31.5Hz 63 Hz 125Hz 250Hz 500Hz 1000Hz 2000Hz  4000Hz 8000 Hz
dB 67 65 50 45 36 33 34 31 34

This information is based on a silencer designed by Mueller Environmental Designs Inc. for an identical
turbine (Taurus 70) at another Equitrans compressor station. Insertion |osses were not made avail able at
the preparation of this report. Based on the acoustic analyses for the Redhook Compressor Station, this
proposed silencer performance was determined to be sufficient for the station.

Turbine Lube Oil Coolers

The proposed lube oil cooler has the following sound pressure levels provided by the manufacturer, with
an overall SPL of 50.5 dBA at 50 fest.

Sound Pressure Levels of Lube Oil Cooler at 50 feet
Hz | 31.5Hz 63 Hz 125Hz 250Hz 500Hz 1000Hz 2000Hz  4000Hz 8000 Hz
dB - 56.5 55.5 52.5 47.5 45.5 39.5 33.5 27.5

Based on the acoustic analyses for the Redhook Compressor Station, this proposed lube oil cooler acoustic
performance was determined to be sufficient for the station.

Turbine-Driven Compressor Gas Coolers

The proposed gas cooler has the following sound pressure levels provided by the manufacturer for two fans,
with an overall SPL of 60 dBA at 16 feet.

Sound Pressure Levels of Gas Cooler (2 fans) at 16 feet
Hz | 31.5Hz 63 Hz 125Hz 250Hz 500Hz 1000Hz 2000 Hz 4000 Hz 8000 Hz
dB - 66.0 65.0 62.0 57.0 55.0 49.0 43.0 37.0

Based on the acoustic analyses for the Redhook Compressor Station, this proposed gas cooler acoustic
performance was determined to be sufficient for the station.

RICE Intakes

Each air intake for the compressor is proposed to be equipped with asilencer having the following insertion
losses:

Estimated IL Values (dB) for Each Compressor Air Intake
Hz | 31.5Hz 63Hz 125Hz 250Hz 500Hz 1000Hz 2000Hz 4000 Hz 8000 Hz
dB - 5.0 10.0 20.0 30.0 40.0 45.0 37.0 35.0

Attenuated sound power levels for the compressor air intakes were calculated by applying the silencer
insertion losses to the unsilenced noise data obtained from Caterpillar.
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Sound Power Levels for Each Compressor Intake
Hz | 315Hz 63Hz 125Hz 250Hz 500Hz 1000Hz 2000Hz  4000Hz 8000 Hz
dB <100 <100 99.9 102.9 102.9 108.0 114.8 126.2 1255

RICE Exhausts

The compressor exhaust system is proposed to be equipped with a hospital-enhanced silencer that will have
the following insertion losses:

Estimated IL Values (dB) for Compressor Air Exhaust System
Hz | 315Hz 63Hz 125Hz 250Hz 500Hz 1000Hz 2000Hz  4000Hz 8000 Hz
dB 17.0 30.0 47.0 50.0 45.0 46.0 47.0 47.0 47.0

Based on the acoustic analyses for the Redhook Compressor Station, this proposed silencer was determined
to be sufficient for the station.

RICE Utility Coolers

The proposed utility cooler has the following sound pressure levels provided by the manufacturer for two
fans, with an overall SPL of 54.7 dBA at 50 feset.

Sound Pressure Levels of Gas Cooler (2 fans) at 50 feet
Hz | 31.5Hz 63 Hz 125Hz 250Hz 500Hz 1000Hz 2000 Hz 4000 Hz 8000 Hz
dB - 60.7 59.7 56.7 51.7 49.7 43.7 37.7 31.7

Based on the acoustic analyses for the Redhook Compressor Station, this proposed utility cooler was
determined to be sufficient for the station.

RICE-Driven Compressor Gas Coolers

The proposed gas cooler has the following sound pressure levels provided by the manufacturer for two fans,
with an overall SPL of 58.4 dBA at 50 feet.

Sound Pressure Levels of Process Cooler (2 fans) at 50 feet
Hz | 31.5Hz 63Hz 125Hz 250Hz 500Hz 1000Hz 2000Hz 4000 Hz 8000 Hz
dB - 64.4 63.4 60.4 55.4 53.4 47.4 41.4 354

Based on the acoustic analyses for the Redhook Compressor Station, this proposed gas cooler acoustic
performance was determined to be sufficient for the station.

Microturbine Generators

The Capstone C-1000 generator enclosure, consisting of five C-200 generator units, were noted to have an
overal attenuated sound pressure level of 65 dBA at 10 meters. Each C-200 microturbine exhaust will be
equipped with a silencer having the following insertion | osses:

Estimated IL Values (dB) for Each C-200 Microturbine Exhaust
Hz | 315Hz 63Hz 125Hz 250Hz 500Hz 1000Hz 2000Hz  4000Hz 8000 Hz
dB - 0.0 10.0 15.0 30.0 35.0 35.0 35.0 30.0
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Aboveground Piping and Valves

Assessment of the aboveground piping and valves were based on an expected sound pressure level of 85
dBA at 3 feet provided by Equitrans. Acoustic insulation meeting the specifications of 1SO 15665:2003
Class 3 is required on the aboveground suction and discharge piping from the filter-separator to the intake
of the gas aftercoolers. All outdoor valves should be covered with removable acoustica lagging.

Blowdown Vents — Normal Unit Shutdown

The blowdown vents for normal unit shutdown were proposed to be equipped with silencers having the
following insertion loss values:

Estimated IL Values (dB) for Blowdown Silencer
Hz | 31.5Hz 63 Hz 125Hz 250Hz 500Hz 1000Hz 2000Hz  4000Hz 8000 Hz
dB - 2.0 5.0 7.0 15.0 20.0 20.0 15.0 13.0

Pneumatic Starting System

The pneumatic starting systems are proposed to be equipped with silencers having the following insertion
loss values:

Estimated IL Values (dB) for Pneumatic Starting System
Hz | 315Hz 63Hz 125Hz 250Hz 500Hz 1000Hz 2000Hz  4000Hz 8000 Hz
dB - 2.0 5.0 7.0 15.0 20.0 20.0 15.0 13.0

The pneumatic starting systems for the turbine units will be equipped with silencers having minimum
insertion losses similar to the silencer for the compressor starting system. The pneumatic starting systems
with silencers are proposed to be located inside the acoustically insulated buildings. Based on the
combination of the pneumatic starting system being equipped with a silencer and it being located inside an
acoustically insulated building, the attenuated noise levels from the pneumatic starting system was
considered to be insignificant.
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1. INTRODUCTION

Equitrans, LP (Equitrans)is planning to construct a new natural gas transmission facility in Franklin Township,
Greene County, Pennsylvania (Redhook Compressor Station). It is anticipated that the Redhook Compressor
Station will be comprised of two (2) natural gas-fired compressor engines, two (2) natural gas-fired turbines,
five (5) microturbines, and other miscellaneous units. In addition to the construction related tothe compressor
station, two (2) nearbylocations have been selected for horizontal directional drilling (HDD) related to
pipelines. These locations are referred to asthe H316 HDD site and the Monongahela (“Mon” or H318) HDD site.

Equitrans contacted Trinity Consultants (Trinity) to measure the ambient sound levels at noise sensitive areas
(NSAs, such as schools, hospitals, or residences) near the station and the HDD sites. This sound level
measurement was performed in July 2015. The goal of this activity was to characterize the existingambient
sound quality at NSAs near the proposed location of the Redhook Compressor Station. The ambient sound
quality characterization is required by Title 18, Part 380, Section 12(k)(2) of the Code of Federal Regulations [18
CFR380.12(k)(2)], and is a mandatory component of Resource Report9, part of the application to the Federal
Energy Regulatory Commission (FERC) for certification of the Redhook Compressor Station. This activity also
characterized the existing ambient sound quality at NSAsnear the two (2) proposed HDD locations. This report
summarizes the results of this monitoring effort.

1.1. COMPRESSOR STATION APPLICABLE REGULATORY STANDARDS

The ambient sound measurements at NSAs near the Redhook Compressor Station were conducted to establish
the preconstruction baseline per 18 CFR 380.12(k)(2). The federal and local standards that will apply to the
Redhook Compressor Station upon start of operation are identified below.

1.1.1. FERC Standards

The FERCrequirementat 18 CFR157.206(b)(5)(i) states that the noise attributable to a new compressor station
must not exceed a day-nightlevel (Lan) of 55 decibels A-weighting (dBA) atany pre-existing NSA.

1.1.2. Local Regulations

The Redhook Compressor Station islocated in Franklin Township that has a noise ordinance as part of its zoning
ordinance. The Franklin Township noise ordinance is dependent upon the frequency at which the noise was
measured, as follows:

» 60 decibels (dB) at 20 - 300 Hertz (Hz);
> 40dBat300-2,400Hz; and,
» 30dBat2,400Hzand above.

Per the standard, for noises of periodic character, 5 dB can be deducted from the measurement. The standardsin
the Franklin Township noise ordinance are based on the noise impact from the facility alone at the propertyline
(i.e., baseline sound levels are not relevant to the standard).

There are no county- or state-level noise ordinance or regulations that apply to the Redhook Compressor
Station.
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1.2. H316 HDD APPLICABLE REGULATORY STANDARDS

The ambient sound measurements at NSAsnear the H316 HDD entry and exit were conducted to establish a
baseline. The federal and local standards that will apply to the H316 HDD site are identified below.

1.2.1. FERC Standards

The FERCrequirementat 18 CFR 157.206(b)(5)(iii) states thatthe sound emitted from any horizontal
directional drilling or drilling of wells must not exceed a nightlevel (L.) of 55 dBA at any pre-existing NSA.
Equitransis not currently planning to perform drilling during the nighttime hours. However, measurements
were conservatively taken at a few points around the HDD entry and exit points.

1.2.2. LocalRegulations

Horizontal drilling operations located in Jefferson Township are also subject to the noise regulationsin the
Jefferson Morgan Multi-Municipal Zoning Ordinance, Section 5.27(c). This regulation states thatit is unlawful to
cause noise to the extentthatthe one-hour average sound level exceeds 60 dB in any district between the hours
of 7:00 pmand 7:00 am. It also states that the noise measured mustnot exceed 80 dBA atany property line of
the property from which the noise source is located.! The multi-municipality ordinance alsorequires thatthe
noise be measured atan elevation of not less than four (4) feetabove ground level and measurements be made
at the propertyline.

Equitransis not currently planning any nighttime drilling and the “property line” standard would not apply to
horizontal directional drilling. However, to gather baseline measurements related to future compliance with
theseregulations, in a conservative manner, measurements were taken at and near the H316 HDD entry and
exit.

There are no county- or state-level noise ordinance or regulations thatapply to the H316 HDD sites.

1.3. MON HDD APPLICABLE REGULATORY STANDARDS

The ambient sound measurements at NSAs near the Mon HDD were conducted to demonstrate compliance with
therequirements of the FERC and local regulations, as described below.

1.3.1. FERC Standards

The FERCrequirementat 18 CFR 157.206(b)(5)(iii) states that the sound emitted from any horizontal
directional drilling or drilling of wells mustnot exceed an L, of 55 dBA atany pre-existing NSA. Equitransisnot
currently planning to perform drilling during the nighttime hours. However, measurements were
conservatively taken at a few pointsaround the HDD entry and exit points.

1.3.2. LocalRegulations

Ithas been determined that there are no local regulations that apply to HDD activities at the township -,county-,
or state-level for the Mon HDD entry point (Forward Township, Allegheny County, PA).2 The related activities
therefore must only comply with the FERC standards.

1 http://www.jeff-morgcog.org/Jefferson_Morgan_Multi_Municipal Zoning_Ordinance_updated_5-08-13. pdf
2 Forward Township has a general noise ordinance for objectionable noise but has established no numerical standards (Page 18 of

Forward Township ordinance:
http://elibrary.pacounties.org/Documents/Alegheny_County/77;%20Forward%20Township/4200326896mzo.pdf)
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There are potentiallylocal noise regulations which may apply to HDD activities related to the Mon HDD exit
point (Union Township, Washington County, PA). The Union Township Zoning Ordinance includes provisions
regulating noise in the form of numerical sound level limits which vary by ‘district’. As itis believed that most
NSAsin the area around the exit point would fall into the ‘residential’ district category (the most restrictive), the
ordinance would dictate that “At no point beyond the boundary of any lot within these districts shall the exterior
noise level resulting from any use or activity located on such lot exceed a maximum of sixty (60) dBA” (pg. 116
of the ordinance). However, thereis an exemption from these regulations regarding “Noises emanating from
construction or maintenance activitiesbetween 7:00 A.M.and 9:00 P.M.” (pg. 117 of the ordinance), which
would include HDD activities. There are no county- or state-level noise ordinance or regulations that apply to
the exit point.

Equitransis not currently planning any nighttime drilling and as such, there are no applicable standards.
However, to gather baseline measurementsrelated to future compliance with these regulations, in a
conservative manner, measurements were taken atand near the Mon HDD entry and exit.
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2. MONITORING METHODOLOGY

2.1. COMPRESSOR STATION MONITORING METHODOLOGY

Ambient sound level measurements were performed using a Larson Davis Model 831 Sound Level Meter (SLM).
Inaccordance with the FERCregulations, the four (4) NSAs nearest to the Redhook Compressor Station were

identified for background ambient sound monitoring. Figure 2-1 shows theselocations. The list of these NSAs
and their respective distances from the station is provided in Table 2-1.

Table 2-1. Noise Sensitive Areas in the Vicinity of the Station

NSA # Description Distance from Measurement Status
the Station

NSA-1 Residence 3,300 feet Daytime and nighttime
measurements

NSA-2 Residence 2,300 feet Daytime and nighttime
measurements

NSA-3 Animal Hospital 1,900 feet Daytime and nighttime
measurements

NSA-4 Residence 850 feet Daytime and nighttime
measurements

Atleastone (1) 30-minute daytime (7AM-10PM) and one (1) 30-minute nighttime (10PM-7AM) measurement
was performed at each NSA. The Equivalent Continuous A-Weighted Sound Pressure Level (Laeq) was measured
at the NSAsusing the SLM. Intermittentand continuous sources of sound were carefully noted during each
measurement and were correlated with the time-history sound data obtained during the test.

An additional monitoring point was originally included in the list of NSAs. This point was located near the
structuresin the wooded areato the east of NSA-4. However, landowner permission was not obtained for this
point. ;
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Figure 2-1 Map of NSAs Near the Redhook Compressor Station
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2.2. H316 HDD MONITORING METHODOLOGY

Ambient sound level measurements were performed using a Larson Davis Model 831 SLM. Three (3) NSAs
nearestto the proposed H316 HDD entryand two (2) NSAs nearest to the proposed H316 HDD exit were
identified for background ambient sound monitoring. Inaddition, measurements were taken at the proposed
H316 HDD entry site. Figures 2-2 and 2-3 show the NSAs and the 316 HDD entry and exitlocations. The lists of

these NSAs and their respective distances are provided in Table 2-2 and Table 2-3.

Table 2-2. Noise Sensitive Areas in the Vicinity of the H316 HDD Entry

NSA # Description Distance from Measurement Status
the Entry Point
NSA-W Residence 1,100 feet Nighttime measurements
NSA-N Residence 800 feet Nighttime measurements
NSA-E Residence 1,100 feet Nighttime measurements
Entry H316 HDD Entry Point N/A Daytime and nighttime
measurements
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Table 2-3. Noise Sensitive Areas in the Vicinity of the H316 HDD Exit

NSA # Description Distance from Measurement Status

the Exit Point
NSA-N Residence 800 feet Nighttime measurements
NSA-SW Residence 1,400 feet Nighttime measurements

Atleastone (1) 15-minute nighttime (10PM-7AM) measurement was performed ateach NSA. An additional 15-
minute daytime (7AM-10PM) measurement was performed at the entry point. The Laeq was measured atthe
NSAsusing the SLM. Intermittentand continuous sources of noise were carefully noted during each
measurement and were correlated with the time-history noise data obtained duringthe test.

Figure 2-2. Map of NSAs Near the H316 HDD Entry
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Figure 2-3. Map of NSAs Near the H316 HDD Exit
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2.3. MON HDD MONITORING METHODOLOGY

Ambient sound level measurements were performed usinga Larson Davis Model 831 SLM. One (1) NSA nearest
to the proposed Mon HDD entryand three (3) NSAsnearestto the Mon HDD exit were identified for background
ambient noise monitoring. Inaddition, measurements were taken atthe proposed Mon HDD entry site. Figures

2-4 and 2-5 show the NSAsand the Mon HDD entry and exitlocations. The list of these NSAs and their
respective distancesis provided in Table 2-4 and Table 2-5.

Table 2-4. Noise Sensitive Areas in the Vicinity of the Mon HDD Entry

NSA # Description Distance from Measurement Status

the Entry Point
NSA-W (entry) | Residence 200 feet Nighttime measurements
Entry Mon HDD Entry Point N/A Nighttime measurements
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Table 2-5. Noise Sensitive Areas in the Vicinity of the Mon HDD Exit

NSA # Description Distance from Measurement Status

the Exit Point
NSA-N (exit) Residence 900 feet Nighttime measurements
NSA-N2 (exit) Residence 500 feet Nighttime measurements
NSA-S (exit) Residence 200 feet Nighttime measurements

At leastone (1) 30-minute nighttime (10PM-7AM) measurement was performed ateach NSA. Laeq was
measured atthe NSAsusingthe SLM. Intermittentand continuous sources of noise were carefully noted during
each measurement and were correlated with the time-history noise data obtained duringthe test.

Figure 2-4. Map of NSAs Near the Mon HDD Entry
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Figure 2-5. Map of NSAs Near the Mon HDD Exit
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3. AMBIENT SOUND LEVEL MONITORING RESULTS

Measurements at the four (4) NSAs near the compressor station were performed for a period of atleast 30
minutes during the daytime hours (7 AM - 10 PM) and 30 minutes during the nighttime hours (10 PM - 7 AM).
The results of the measurements at the four (4) NSAsare presented in Table 3-1. Measurementsateach NSA
near the HDD entries and exits were performed for a period of at least 15 minutes during nighttime hours. The
results of the measurements atthe HDD NSAs are presented in Table 3-2 through Table 3-5. The time-history
sound pressure level datais included in the charts attached in Appendix A.

As described in Table 3-1 through 3-5, there were often loud sources of noise that were not considered ambient
noise, such as road traffic, dogs barking and airplanes passingin the sky. Noise originating from these
intermittent sources can clearlybe seenin the time-history datain Appendix A as sharp peaks in the measured
sound pressure level. During the measurements, surveyors entered into their field notes (attached in Appendix
B) the apparent source of noise that were not ambient noise.

The pre-existing NSAs nearby the proposed Redhook Compressor Station are significantly impacted by the road
traffic. This impactis particularly clear at NSA-4, where there were numerous cars passing every minute and
theroad traffic is the major source of noise. While the other NSAs were not as substantially impacted by road
traffic, the impact of road traffic was present during all measurements, as noted in the field sheets. Trinity did
not exclude these additional sources of noise from the dataset, due to the continuous presence of the noise
source. Otherthan road traffic, the noise from compressor stations to the northeast of the location of the
proposed Redhook Compressor Station that was mostly unrecognizable from the road noise, and humming of
pumps and engines (unrelated to the compressor stations) nearby may have impacted the ambient sound levels.
A well pad wasalso observed nearby NSA-2 and the activitiesrelated to the well pad are noted in the field
sheets. Other stations with gas equipmentand piping were also observed around the H316 HDD.
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Table 3-1. Results of Sound Level Measurements at Compressor Station NSAs

Point ID ;:2: Duration M((a;(;o;'i(ili(:)ilscal (Z[]\;Aq) Sources of Noise
Background included
68 deg F cars/trucks and chirping birds.
12:18 32 min Winds NNW at 0 mph 45.3 Vehicle traffic and bird
No measurable rain chirping sounds were
constant.
NSA-1
Traffic from nearby road was
68.9 deg F predominant. noise source;
22:38 | 32min | Winds NNW at 0 mph 439 | Backeround included
. cars/trucks and insects.
No measurable rain Vehicle traffic and insect
sounds were constant.
Traffic from nearby road was
predominant sound source;
68.2 deg F Background included
11:18 37 min Winds W at 1 mph 52.6 cars /trucks, 4-wheelers, and
No measurable rain birds. Vehicle traffic and bird
chirping sounds were
NSA-2 constant.
Traffic from nearby road and
engine by nearby creek was
69.1 deg F predominant sound source;
22:02 31 min Winds NNW at 0 mph 48.9 Background included
No measurable rain cars/trucks and an engine.
Vehicle traffic and engine
sounds were constant.
Birds chirping were the
predominant sound source;
68.2 deg F Background included
11:03 32 min Winds NW at 0 mph 47.9 cars/trucks, insects, planes,
No measurable rain hammering, wind and trains.
Bird and insect chirping noise
was constant.
NSA-3 Dogs barking were the
predominant sound source;
68.9 deg F Background ?ncluded o
22:44 | 33min | Winds NNW at 0 mph 361 | cars/trucks, insects, dripping
. water, planes, AC unit, leaves
No measurable rain . o
and horses. Cricket chirping
and dripping water was
constant.
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Point ID S.tart Duration Meteor.o l.oglcal LAeq Sources of Noise
Time Conditions (dBA)
Traffic from nearby road was
predominant sound source;

68.3 deg F Background included

. ) cars/trucks, planes,
11:51 31 min Winds W at 1 mph 65.3 . .

No measurable rain construction and birds. Heavy
truck traffic and the hum of an
industrial engine was

NSA-4 constant.
Traffic from nearby road was
predominant sound source;

69.1 deg F Background included

22:01 32 min Winds NNW at 0 mph 58.1 cars/trucks, insects, industry

No measurable rain and dogs. Hum from industry
motors and chirping insect
sounds were constant.

Table 3-2. Results of Sound Level Measurements at H316 HDD Entry NSAs
Point ID ,f,:::: Duration M((e:to(;o;i(ili(;ilscal (31;:) Sources of Noise
Background included
69.9 deg F cars /trucks, rain, AC unit,
NSA-W 02:08 17 min Winds SE at 0 mph 41.2 wind, and owls. Vehicle traffic

No measurable rain and rain sounds were
constant.

Background included
cars/trucks, doors opening
and closing, horses, insects

70.6 deg F and nearby highway (or

NSA-N 00:57 18 min Winds SE at 0 mph 37.5 compressor station, could not

No measurable rain be confirmed). Nearby
highway (or compressor
station) and insect noise was
constant.

Background included
cars/trucks, birds chirping and

69.9 deg F nearby highway (or

NSA-E 01:31 16 min Winds SE at 0 mph 35.9 compressor station, could not

No measurable rain

be confirmed). Nearby
highway (or compressor
station) noise was constant.
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Point ID SFart Duration Meteor.o l.oglcal LAeq Sources of Noise
Time Conditions (dBA)
69.7 deg F Traffic f'rom nearby road was
13:12 18 min | Winds NNW at 1 mph 462 | predominant sound source;
. Background included birds.
No measurable rain . o
Bird chirping was constant.
Entry Background included trains,
highway (or compressor
70 deg F station, could not be
02:17 16 min Winds SE at 1 mph 34.9 confirmed) and wind knocking
No measurable rain water off leaves. Nearby
highway (or compressor
station) noise was constant.
Table 3-3. Results of Sound Level Measurements at H316 HDD Exit NSAs
Point ID Start Duration Meteorological LAeq Sources of Noise
Time Conditions (dBA)
Background included
70.6 deg F cars /trucks, planes, crickets,
NSA-N 00:51 17 min Winds SE at 0 mph 34.3 rain and chirping birds.
No measurable rain Distant traffic and cricket
sounds were constant.
Background included
69.9 deg F cars/trucks, rain, motor, train,
NSA-SW | 01:31 15 min Winds SE at 0 mph 44.4* dripping and crickets. Rain,
No measurable rain cricket and distant traffic
sounds were constant.

*This LAeq value is corrected due to the run being restarted after the windscreen was added. Some of the data were
also excluded because the landowner vehicle approached.
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Table 3-4.Results of Sound Level Measurements at Mon HDD Entry NSAs

Point ID ,f:::: Duration M((a;(;o;'i(ili(:)ilscal (([1‘1]::) Sources of Noise
Traffic from nearby road was
predominant sound source;
Background included

71.1 deg F reside.nts talking arlld
NSAW | 22:07 | 18 min | Winds Sat8.1 mph 4a6 | coushing dog barking water
No measurable rain drlp-pmg, and industrial
equipment. Sounds from
industrial equipment, traffic,
and water dripping of leaves
were constant.
Traffic from nearby road was
predominant sound source;
Background included planes,
71.1 deg F water dripping, water flow in
Entry 22:41 20 min Winds S at 6.9 mph 45.6 nearby creek and industrial
No measurable rain equipment. Sounds from
industrial equipment, traffic,
the creek and water dripping
of leaves were constant.
Table 3-5. Results of Sound Level Measurements at Mon HDD Exit NSAs
Point ID S?art Duration Meteor.o l.oglcal LAcq Sources of Noise
Time Conditions (dBA)
Traffic from nearby road was
71.1 deg F predominant sound source;
NSA-N 22:45 17 min | Winds S at 6.9 mph 37.5 Background included
No measurable rain cars /trucks, planes and
chirping insects.
Background included
71.1 deg F cars/trucks, insects chirping,
NSA-N2 22:20 17 min | Winds S at 8.1 mph 42.4 water dripping from leaves,

No measurable rain

motor, trains, and a distant
boom.
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No measurable rain

Point ID SFart Duration Meteor.o l.oglcal LAcq Sources of Noise
Time Conditions (dBA)
Background included
cars/trucks, insects chirping,
71.1 deg F water dripping from leaves,
NSA-S 21:56 20 min Winds SSW at 8.1 mph 45.4 trains, planes, a falling branch,

and a distant boom. Rain
patter and insect noise were
constant.
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4, ANALYSIS

4.1. LDN CALCULATIONS FOR THE REDHOOK COMPRESSOR STATION

Inorder to determine the baseline ambient sound levels at the NSAs, the Lan were calculated from the sound
measurements made at the NSAs. Lqdn values are calculated from the daytime and nighttime L aeq values, with the
Laeq values for the nighttime period (10 PM to 7 AM) increased by 10 dB to reflect the greater disturbance
potential from nighttime sounds. The Lan was calculated for each of the four (4) NSA nearestto the compressor
station from the daytime and nighttime Laeq values according to the formula below. The results of this
calculation are shown in Table 4-1.

15 LAeq!day! 9 LAqunight)"'lO
Lgn = 10log, oa* 10 10 +ﬁ* 10 10

Table 4-1. Lan at Each Noise Sensitive Area

Background (July 2015)
Location Daytime/Nighttime
Measurements (Leg, Lan (dBA)
dBA)
45.3
NSA-1 50.5
43.9
52.6
NSA-2 561
48.9
NSA-3 47.9 7
36.1 -
65.3
NSA-4 66.6
58.1

Once the Redhook Compressor Station is constructed and commences operation, a second noise measurement
assessment will occur within 60 days, per 18 CFR 157.206(b)(5)(ii). Measurements from the second assessment
will be compared to the baseline measurements todetermine ifthe presence of the compressor station resulted
in a change in ambient sound at the NSAs. However, at leasttwo of the NSAs are already above the 55 dBA
standard, mostly due to the road traffic.

4.2. HDD MEASUREMENTS

The federal noise standardsrelated to HDD are all based on L, measurements. The results of the measurements
performed at the HDD entry and exit points are presented in Tables 3-2 through 3-5.

4.3. CONCLUSIONS

As discussed in Section 3, vehicular traffic was the predominant source of noise measured atall NSAs. Equitrans
has no control over the road traffic. Other frequentsounds included planes, nearby industrial activities, dogs
barking, trains, birds chirping, and insects.
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Equitrans has characterized the ambient noise that s related to the NSAs surrounding the Redhook Compressor
Station, as well as the two (2) HDD sites. Several locations receive significant impact from road traffic. In
particular, ithas been found thatthe Lan attwo (2) of the NSAs associated with the compressor station are
already above the FERC standard of 55 dBA.

The results of the HDD measurements were also presented in this report. However, Equitrans is not planning to
perform nighttime drilling and the baseline data were only taken as a conservative measure
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APPENDIX A: COMPRESSOR STATION NSA TIME HISTORY DATA

Figure A- 1. NSA-1 - 2015 Daytime Measurement
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Figure A- 2.NSA-1 - 2015 Nighttime Measurement
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Figure A- 3. NSA-2 - 2015 Daytime Measurement
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Figure A- 4.NSA-2 - 2015 Nighttime Measurement
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Figure A- 5. NSA-3 - 2015 Daytime Measurement

LAeq (dBA)

70.0

60.0

50.0

40.0
30.0
20.0
10.0

0.0
11:02:54 11:08:44 11:14:34 11:20:24 11:26:14 11:32:04

Figure A- 6. NSA-3 - 2015 Nighttime Measurement
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Figure A- 7. NSA-4 - 2015 Daytime Measurement
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Figure A- 8. NSA-4 - 2015 Nighttime Measurement
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APPENDIX B: FIELD NOTES
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Total Emissions from H-318 Pipeline Construction

Equitrans Redhook
Table 9-B-1. Criteria Pollutant Emissions Summary, H-318 Pipeline Allegheny Washington Construction

Source

2017 Construction Emissions (tpy)

2018 Construction Emissions (tpy)

NOx co SO, voC PMy, PM,5 CO, NOy co SO, \Yele: PMy, PM, CO;,
Construction Equipment Engines 7.73 5.33 0.34 0.82 0.73 0.73 1,880.01 0.10 0.055 0.0044 0.011 0.0094 0.0094 24.64
On-Road Vehicle Travel 0.32 1.80 0.0021 0.090 0.013 0.008 208.06 0.28 0.089 0.0013 0.041 0.010 0.0065 193.06
Off-Road Vehicle Travel -- - -- - 231 0.23 -- - -- - -- 0.14 0.014 -
Earthmoving Fugitives -- -- -- -- 1.01 0.48 -- - -- - -- 0.013 0.0066 -
Pile Erosion -- - -- - 0.68 0.10 -- - -- - -- 0.57 0.085 -
TOTAL: 8.04 7.13 0.34 0.91 4.75 1.55 2,088.07 0.38 0.14 0.0057 0.051 0.74 0.12 217.70
Emissions from H-318 Pipeline Construction in Washington County

Source 2017 Construction Emissions (tpy) 2018 Construction Emissions (tpy)

NOx CO SO, VOC PMy PM, 5 CO, NOx CO SO, VOC PMy, PM,5 CO,
Construction Equipment Engines 2.22 1.53 0.10 0.23 0.21 0.21 540.33 0.028 0.016 0.0013 0.0031 0.0027 0.0027 7.08
On-Road Vehicle Travel 0.091 0.52 0.0006 0.026 0.0037 0.0022 59.80 0.081 0.026 0.00038 0.012 0.0030 0.0019 55.49
Off-Road Vehicle Travel -- - -- - 0.66 0.066 -- - -- - -- 0.040 0.0040 -
Earthmoving Fugitives -- -- -- -- 0.29 0.14 -- -- -- -- -- 0.0037 0.0019 -
Pile Erosion -- - -- - 0.20 0.03 -- - -- - -- 0.16 0.024 -
TOTAL: 2.31 2.05 0.10 0.26 1.36 0.45 600.13 0.11 0.041 0.0016 0.015 0.21 0.035 62.57
Emissions from H-318 Pipeline Construction in Allegheny County

Source 2017 Construction Emissions (tpy) 2018 Construction Emissions (tpy)

NOyx CO SO, VOC PMy PM, 5 CO, NOx CO SO, VOC PMy, PM,5 CO,
Construction Equipment Engines 5.51 3.80 0.24 0.58 0.52 0.52 1,339.67 0.071 0.039 0.0031 0.0077 0.0067 0.0067 17.56
On-Road Vehicle Travel 0.23 1.28 0.0015 0.064 0.0092 0.0055 148.26 0.20 0.064 0.00094 0.029 0.0075 0.0046 137.57
Off-Road Vehicle Travel -- - -- - 1.65 0.16 -- - -- - -- 0.10 0.010 -
Earthmoving Fugitives -- -- -- -- 0.72 0.34 -- -- -- - -- 0.0092 0.0047 --
Pile Erosion -- - -- - 0.49 0.073 -- - -- -- -- 0.40 0.061 -
TOTAL: 5.73 5.08 0.24 0.65 3.38 111 1,487.93 0.27 0.10 0.0041 0.037 0.53 0.087 155.13
Emissions occurring in each county were estimated by multiplying total H-318 emissions by the ratio of the length og the pipeling installed in each county to the total H-318 pipeline length.
Pipeline distance per county
Allegheny County
Washington County 1.21 mi
Total 4.21 mi
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Equitrans Redhook
Table 9-B-2. HAP Emission Summary, H-318 Pipeline Allegheny Washington Construction

Source 2017 Construction Emissions (tpy) 2018 Construction Emissions (tpy)
Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde  Total HAPs | Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde  Total HAPs
Construction Equipment Engines 4.33E-02 2.45E-03 1.63E-02 1.63E-03 9.64E-02 1.60E-01 5.72E-04 3.24E-05 2.16E-04 2.16E-05 1.27E-03 2.11E-03
On-Road Vehicle Travel 9.28E-04 1.42E-04 3.04E-03 5.30E-04 2.57E-03 7.21E-03 8.83E-04 1.45E-04 6.19E-04 3.09E-04 2.50E-03 4.45E-03
Off-Road Vehicle Travel - - - - - - - - - - - -
Earthmoving Fugitives - - - - - - - - - - - -
Pile Erosion - - - - - - - - - - - -
TOTAL: 4.42E-02 2.59E-03 1.94E-02 2.16E-03 9.90E-02 1.67E-01 1.45E-03 1.78E-04 8.35E-04 3.31E-04 3.77E-03 6.57E-03
Resource Report 9 Page 2 of 72 Appendix 9-B



Equitrans Redhook

Table 9-B-3. Emissions from Construction Engines, H-318 Pipeline Allegheny Washington Construction

Max. Engine Average 2017 Construction Year 2018 Construction Year
Rating Engine Load Operations Emissions (tpy) Operations Emissions (tpy)
Equipment Type scc (hp) Load Factor® (hp) Quantity (hr/week) (weeks/yr) NOyx co SO, VvoC PMy, PM,s CO, Quantity (hr/week) (weeks/yr) NOx co SO, vocC PM;, PM,5 CO,
Air Compressor A 2270006015 310 0.43 1333 2 15 18 1.63E-01 356E-02 7.68E-03 147E-02 127E-02 127E-02 4.21E+01 1 10 2 5.24E-03 1.16E-03 2.79E-04 5.13E-04 4.58E-04 4.58E-04 1.56E+00
Air Compressor B 2270006015 310 0.43 1333 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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)l 2282005015 18 0.21 3.78 2 10 18 1.02E-02 2.41E-01 3.99E-04 2.14E-02 242E-04 242E-04 1.94E+00 1 10 2 556E-04 1.33E-02 221E-05 1.10E-03 1.04E-05 1.04E-05 1.07E-01
Asphalt Paver 2270002003 153 0.59 90.27 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.48 36 1 10 3 1.55E-03 157E-02 172E-04 4.68E-04 8.29E-05 829E-05 8.32E-01 1 10 1 498E-04 495E-03 5.72E-05 148E-04 276E-05 2.76E-05 277E-01
Bobcat” 2265003040 150 0.54 81 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.43 159.1 2 10 1 6.42E-03 1.75E-03 1.81E-04 535E-04 4.33E-04 4.33E-04 9.30E-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
Bucket Truck 2270002051 300 0.59 177 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 3 0.7 21 3 25 2 7.16E-04 8.16E-02 7.58E-05 144E-02 256E-03 2.56E-03 3.69E-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
Cherry Picker 2270002081 160 0.59 94.4 1 12 2 6.37E-03 5.85E-03 2.78E-04 6.32E-04 9.46E-04 9.46E-04 1.49E+00 1 4 0 2.67E-04 250E-04 1.29E-05 2.75E-05 4.19E-05 4.19E-05 7.08E-02
Chipper/Shredder 2270004066 20 0.43 8.6 1 30 2 2.86E-03 7.28E-04 5.83E-05 202E-04 144E-04 144E-04 3.01E-01 1 10 1 2.28E-04 5.60E-05 4.80E-06 159E-05 1.15E-05 1.15E-05 2.51E-02
Compactor 2270002009 300 0.43 129 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.43 43 1 8 1 1.31E-03 6.93E-04 3.60E-05 1.40E-04 106E-04 106E-04 1.67E-01 1 10 1 1.08E-03 5.70E-04 3.00E-05 1.13E-04 8.69E-05 8.69E-05 1.40E-01
Concrete Mixer Truck ( main pours ) 2270002042 150 0.43 645 2 8 1 2.38E-03 1.25E-03 6.63E-05 2.54E-04 2.42E-04 2.42E-04 3.35E-01 1 3 1 4.18E-04 220E-04 123E-05 4.48E-05 4.32E-05 4.32E-05 6.28E-02
Concrete Mixer Truck ( small pours ) 2270002042 150 0.43 64.5 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.43 129 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 265.5 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.43 645 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.43 307.45 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.43 307.45 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 177 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.43 129 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 2419 4 25 18 6.14E-01 2.02E-01 4.37E-02 7.36E-02 8.09E-02 8.09E-02 2.57E+02 1 25 1 6.91E-03 2.16E-03 5.89E-04 9.75E-04 1.04E-03 1.04E-03 3.58E+00
Drill Engine 2270002081 20 0.59 118 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.43 408.5 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.21 68.25 1 30 36 3.64E-01 2.10E-01 1.00E-02 550E-02 452E-02 452E-02 5.07E+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
Excavator 2270002036 138 0.59 81.42 4 35 18 3.22E-01 3.14E-01 230E-02 361E-02 6.14E-02 6.14E-02 1.35E+02 2 25 3 148E-02 140E-02 1.32E-03 2.01E-03 3.05E-03 3.05E-03 8.02E+00
Fork Lift 2270003020 120 0.59 70.8 1 30 15 2.56E-02 2.19E-02 3.30E-03 4.79E-03 6.13E-03 6.13E-03 2.09E+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
Front End Loaders 2270002066 196 0.21 41.16 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.43 184.9 2 10 15 2.23E-01 6.02E-02 6.30E-03 1.86E-02 147E-02 147E-02 3.24E+01 1 50 2 6.91E-02 1.82E-02 2.07E-03 5.84E-03 4.67E-03 4.67E-03 1.08E+01
Grader 2270002048 140 0.59 82.6 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.43 258 1 168 15 2.79E+00 8.26E-01 7.42E-02 1.89E-01 1.61E-01 1.61E-01 3.80E+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
Heavy Lift Crane 2270002045 340 0.43 146.2 1 10 1 2.02E-03 4.48E-04 1.14E-04 200E-04 1.84E-04 1.84E-04 6.41E-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
Hydrotest Truck 2270002051 100 0.59 59 1 48 1 4.23E-03 1.30E-03 1.38E-04 3.26E-04 3.01E-04 3.01E-04 8.37E-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
Jack Hammer 2270003040 405 0.43 174.15 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 295 4 24 8 9.02E-02 199E-02 261E-03 4.65E-03 529E-03 529E-03 1.49E+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
Man Lift A 2270003010 50 0.21 105 1 10 2 1.22E-03 1.26E-03 3.21E-05 3.22E-04 1.96E-04 1.96E-04 1.60E-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
Man Lift B 2270003010 50 0.21 105 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 236 1 168 15 1.33E+00 4.47E-01 6.42E-02 124E-01 1.32E-01 1.32E-01 3.52E+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
Pickup Trucks 2270002051 250 0.59 1475 8 10 15 132E-01 4.66E-02 166E-02 267E-02 295E-02 295E-02 1.05E+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
Pile Driver 2270002081 350 0.59 206.5 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 118 4 30 25 1.74E-01 9.37E-02 4.99E-03 1.75E-02 142E-02 142E-02 2.32E+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
Pipe Tractor Trailer 2265002066 400 0.48 192 3 25 10 2.06E-01 2.09E+00 2.29E-02 6.23E-02 1.11E-02 1.11E-02 1.11E+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
Portable Pipe Bender 2270003040 75 043 3225 2 30 12 9.17E-02 4.21E-02 2.87E-03 6.04E-03 6.89E-03 6.89E-03 1.51E+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
Rigging Loft 2265003010 10 0.46 46 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 177 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.21 4.2 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 59 6 15 18 2.86E-01 8.79E-02 9.29E-03 2.20E-02 2.03E-02 2.03E-02 5.65E+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
Scrapper 2270002018 488 0.59 287.92 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 1416 4 30 16 4.23E-01 1.83E-01 281E-02 4.87E-02 6.77E-02 6.77E-02 1.61E+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
Skid Steer Loader 2270002072 75 0.21 15.75 1 15 15 2.01E-02 2.05E-02 543E-04 391E-03 3.26E-03 3.26E-03 2.71E+00 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 0.59 118 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.43 5.16 2 10 18 9.14E-03 4.85E-03 259E-04 9.17E-04 7.52E-04 752E-04 121E+00 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 0.55 22 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 118 1 20 10 3.67E-02 159E-02 244E-03 423E-03 587E-03 5.87E-03 140E+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
Trackhoe 2265002066 320 0.48 153.6 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 118 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 4.72 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 1475 1 30 18 5.92E-02 2.10E-02 7.45E-03 120E-02 133E-02 1.33E-02 4.71E+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
Welder 2270006025 35 0.21 7.35 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.21 7.35 10 40 12 207E-01 2.00E-01 5.79E-03 4.37E-02 2.82E-02 2.82E-02 2.69E+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
Welding Rig 2270002051 10 0.59 5.9 2 40 12 169E-02 521E-03 551E-04 1.31E-03 1.20E-03 1.20E-03 3.35E+00 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 0.59 295 2 40 15 1.06E-01 3.26E-02 3.44E-03 8.16E-03 7.52E-03 7.52E-03 2.09E+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

TNONROAD2008a Model does not contain Emission Factors for All Terrain Vehicles (ATVs). Used Emission Factors for Personal Watercraft as a substitution.
*NONROAD2008a Model does not contain Emission Factors for Bobcat vehicle type. Used Emission Factors for Other Industrial Equipment vehicle type as a substitution.

® Load factors as recommended for estimation of emissions using NONROAD emission factors in EPA420-P-04-005 Revised April 2004
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Equitrans Redhook
Table 9-B-4. HAP Emissions from Construction Engines, H-318 Pipeline Allegheny Washington Construction

2017 Emissions 2018 Emissions
Pollutant (tpy) (tpy)
Acetaldehyde 4.33E-02 5.72E-04
Acrolein 2.45E-03 3.24E-05
Benzene 1.63E-02 2.16E-04
1,3-Butadiene 1.63E-03 2.16E-05
Formaldehyde 9.64E-02 1.27E-03

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.

Pollutant Fraction of VOC
Acetaldehyde 0.053
Acrolein 0.003
Benzene 0.020
1,3-Butadiene 0.002
Formaldehyde 0.118
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Table 9-B-5. On-Road Engine Emission Factors, H-318 Pipeline Allegheny Washington Construction

Equitrans Redhook

2017 Emission Factors (grams/mile) 2018 Emission Factors (grams/mile)

Pollutant LDGV LDGT LDDT COM BUS HDDV LDGV LDGT LDDT COM BUS HDDV

NOy 3.42E-01 3.83E-01 4.58E-01 6.99E+00  3.18E+00 3.19E-01 3.60E-01 4.06E-01 6.38E+00  2.71E+00
(6{0) 1.21E+01  1.21E+01 5.13E-01 1.01E+00 5.88E-01 1.19E+01  1.17E+01 4.77E-01 8.85E-01 5.15E-01
SO, 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 3.89E-01 4.60E-01 2.37E-01 3.48E-01 2.43E-01 3.70E-01 4.38E-01 2.12E-01 3.28E-01 2.38E-01
PMy, 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
PM, 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
CO, 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 1.37E-03 1.57E-03 2.92E-03 1.05E-02 7.33E-03 1.31E-03 1.49E-03 2.62E-03 9.90E-03 7.19E-03
Acrolein 1.70E-04 2.00E-04 8.30E-04 1.28E-03 8.95E-04 1.70E-04 1.90E-04 7.40E-04 1.21E-03 8.75E-04
Benzene 1.74E-02 1.99E-02 4.75E-03 3.84E-03 2.68E-03 1.67E-02 1.90E-02 4.26E-03 3.61E-03 2.62E-03
1,3-Butadiene 1.94E-03 2.21E-03 2.14E-03 2.23E-03 1.55E-03 1.86E-03 2.12E-03 1.92E-03 2.10E-03 1.52E-03
Formaldehyde 3.54E-03 4.05E-03 9.17E-03 2.85E-02 1.99E-02 3.40E-03 3.86E-03 8.21E-03 2.69E-02 1.95E-02

1. The emission factors were calculated using EPA's Mobile6.2 VVehicle 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 1D 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

Page 5 of 72

Appendix 9-B



Equitrans Redhook

Table 9-B-6. On-Road Vehicle Travel, H-318 Pipeline Allegheny Washington Construction

2017 2018
Round Trip Total Miles | Round Trip Total Miles

Vehicle Type (miles) Trips per Day Days/Year Per Year (miles) Trips per Day Days/Year Per Year
Commuter Bus 0 0 0 0 0 0 0 0
Light-Duty Diesel Truck 22 8 310 54,560 22 14.29 260 81,714
Light-Duty Gasoline Truck 22 4 310 27,280 0 0 0 0
Light-Duty Gasoline Vehicle 22 15 310 102,300 0 0 0 0

Heavy Duty Diesel Vehicle 22 8 310 54,560 22 14.29 260 81,714
Fuel Delivery 22 2 310 13,640 0 0 0 0
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Equitrans Redhook
Table 9-B-7. On-Road Engine Emissions, H-318 Pipeline Allegheny Washington Construction

2017 Annual Emissions (tpy) 2018 Annual Emissions (tpy)

Pollutant LDGV LDGT LDDT COM BUS HDDV LDGV LDGT LDDT COM BUS HDDV

NOx 3.86E-02 1.15E-02 2.75E-02 0.00E+00 2.39E-01 0.00E+00  0.00E+00 3.65E-02 0.00E+00 2.44E-01
(6{0) 1.36E+00 3.63E-01 3.09E-02 0.00E+00  4.42E-02 0.00E+00  0.00E+00  4.30E-02 0.00E+00  4.63E-02
SO, 7.67E-04 2.65E-04 2.47E-04  0.00E+00 7.97E-04 | 0.00E+00  0.00E+00 3.69E-04  0.00E+00 9.55E-04
VOC 4.38E-02 1.38E-02 1.42E-02 0.00E+00 1.83E-02 0.00E+00  0.00E+00 1.91E-02 0.00E+00  2.14E-02
PMy, 2.80E-03 7.46E-04 2.79E-03 0.00E+00 6.57E-03 0.00E+00  0.00E+00 3.62E-03 0.00E+00 6.86E-03
PM, 5 1.26E-03 3.40E-04 1.88E-03 0.00E+00  4.28E-03 0.00E+00  0.00E+00 2.29E-03 0.00E+00  4.20E-03
Co, 4.15E+01 1.44E+01 3.60E+01 0.00E+00 1.16E+02 0.00E+00 0.00E+00 5.39E+01 0.00E+00 1.39E+02
Acetaldehyde 1.54E-04 4.71E-05 1.76E-04  0.00E+00  5.51E-04 | 0.00E+00  0.00E+00 2.36E-04  0.00E+00 6.47E-04
Acrolein 1.92E-05 6.01E-06 499E-05  0.00E+00 6.73E-05 | 0.00E+00  0.00E+00 6.67E-05 0.00E+00 7.88E-05
Benzene 1.96E-03 5.98E-04 2.85E-04  0.00E+00 2.01E-04 | 0.00E+00  0.00E+00 3.83E-04  0.00E+00 2.36E-04
1,3-Butadiene 2.18E-04 6.65E-05 1.29E-04  0.00E+00 1.17E-04 | 0.00E+00  0.00E+00 1.72E-04  0.00E+00 1.37E-04
Formaldehyde 3.99E-04 1.22E-04 5.51E-04  0.00E+00 1.50E-03 0.00E+00  0.00E+00 7.39E-04  0.00E+00 1.76E-03
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Equitrans Redhook
Table 9-B-8. On-Road Vehicle Travel, H-318 Pipeline Allegheny Washington Construction

2017 2018
Round Trip Total Miles | Round Trip Total Miles
Vehicle Type (miles) Trips per Day Days/Year Per Year (miles) Trips per Day Days/Year Per Year
All Terrain Vehicle (ATV) 1 4 310 1,240 1 4 260 1,040
Dump Trucks 0.5 1 310 155 0.5 4 260 520
Light Duty Trucks 0.75 30 310 6,975 0 0 0 0
Medium Duty Trucks 0.75 30 310 6,975 0 0 0 0
School Bus 0.75 12 310 2,790 0 0 0 0
Water / Fuel Truck 3 2 310 1,860 0 0 0 0
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Equitrans Redhook
Table 9-B-9. Emissions from Off-Road Vehicle Travel, H-318 Pipeline Allegheny Washington Construction

Mean 2017 Annual 2018 Annual

Vehicle Emission Factor® Control Emissions Emissions
Weight PMy, PM_;s Efficiency2 PMy, PM_;s PMy, PM_;s
Vehicle Type (tons) (Ib/VMT)  (Ib/VMT) (%) (tpy) (tpy) (tpy) (tpy)
All Terrain Vehicle (ATV) 0.25 0.23 0.02 75% 0.036 0.0036 0.03 0.00
Dump Trucks 20 1.66 0.17 75% 0.032 0.0032 0.11 0.01
Light Duty Trucks 25 0.65 0.07 75% 0.57 0.057 0.00 0.00
Medium Duty Trucks 5 0.89 0.09 75% 0.78 0.078 0.00 0.00
School Bus 15 1.46 0.15 75% 0.51 0.051 0.00 0.00
Water / Fuel Truck 20 1.66 0.17 75% 0.39 0.039 0.00 0.00

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

Unpaved Roads: E = K(s/12)(W/3)"*[(365-p)/365]
AP-42 Table 13.2.2-2 (Final, 11/06)
AP-42 Table 13.2.2-1 (Final, 11/06)
AP-42 Figure 13.2.2-1 (Final, 11/06)
AP-42 Table 13.2.2-2 (Final, 11/06)
AP-42 Table 13.2.2-2 (Final, 11/06)

k Factor (PMy,, PM, ) (Ib/VMT)
Silt content, s

Number of Rain Days, p

a (PMyg, PMy5)

b (PMy, PM25)

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

Resource Report 9

15 0.15
8.5 %

130

0.9 0.9
0.45 0.45
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Equitrans Redhook

Table 9-B-10. Fugitive Emissions from Earthmoving, H-318 Pipeline Allegheny Washington Construction

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.
For bulldozing:
PM,, emissions factor (Ib/hr) = 0.75 * [1.0 (s)*1.5 / (M)"1.4]
PM, 5 emission factor (Ib/hr) = 0.105 * [5.7(s)1.2 / (M)"1.3]
For grading:
PM,, emission factor (Ib/\VVMT) = 0.60 * [0.051 (S)*2.0]
PM, 5 emission factor (Ib/AVMT) = 0.031 * [0.040 (S)"2.5]
For Excavating:
PM,, Emission factor (Ib/yd®) = 0.75 * [0.0021 (d)~0.7 / (M)"0.3]
PM, 5 Emission factor (Ib/yd3) =0.017 * [0.0021 (d)*1.1/ (M)"0.3]

Where:
s (Silt Content) = 8.5
M (Moisture Content) = 7.9
S (Vehicle Speed) = 8
d (Drop Height) = 10

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

2017 2018
Land Disturbed (acres): 0 0
Square Miles: 0.000 0.000
Miles in 1 Direction: 0.000 0.000
Feet in 1 Direction: 0 0
Clearance of Grader (ft): 5 5
Number of Trips for 1 Grade: 0 0
Miles to Clear 1 Direction: 0 0
Miles with 50% Safety Factor: 0.0 0.0
Number of Times to Go Over Surface: 2 2
Total Travel (VMTl/yr): 0 0

Page 10 of 72

Emission Factors’ Operation® PM,, Emissions (tpy) PM,s Emissions (tpy)
Units of Units of
On-Site Activity PMy, PM, 5 Measure 2017 2018 Measure 2017 2018 2017 2018
Bulldozing 1.03E+00 5.31E-01 Ib/hr 1,800 25 hriyr 9.26E-01 1.29E-02 4.78E-01 6.64E-03
Grading 1.96E+00 2.24E-01 Ib/VMT 0 0.0 VMT/yr | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Excavating 4.25E-03 2.42E-04 Ib/yd3 38,231 0.0 yd3 8.12E-02 0.00E+00 4.62E-03 0.00E+00
1.01E+00 1.29E-02 4.83E-01 6.64E-03
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Table 9-B-11. Fugitive Emissions from Soil Pile Wind Erosion, H-318 Pipeline Allegheny Washington Construction

i Emissi Control Emission Factor’ 2017 Emissions 2018 Emissions
. : - 1ze mission ontro mission Factor . 5 5
t t
Material Pile Description (acres)® | Control Method | Efficiency® Unit (tpy) (tpy)
PM PM;, | PMy5 PM PM,, | PM,; PM | PM,, | PM;;
Redhook Compressor Station Stockpiles 0.092 Mulch/seeding 75% 2.58 1.29 0.19 | Ib/day/acre | 0.039 | 0.020 | 0.0030 | 0.036 | 0.018 [ 0.0027
Pratt Compressor Station Stockpiles 0.092 Mulch/seeding 75% 2.58 1.29 0.19 | Ib/day/acre -- -- -- 0.032 | 0.016 | 0.0024
Compressor Station Total 0.184 Mulch/seeding 75% - -- -- -- 0.039 | 0.020 | 0.0030 | 0.068 | 0.034 | 0.01
H-316 Pipeline Total 2.9 Mulch/seeding 75% 2.58 1.29 0.19 | Ib/day/acre 1.37 0.68 0.10 1.14 | 0.57 0.09
H-318 Pipeline Total 2.9 Mulch/seeding 75% 2.58 1.29 0.19 | Ib/day/acre 1.37 0.68 0.10 1.14 | 0.57 0.09
Pipeline Soil Piles in Allegheny, PA 2.1 Mulch/seeding 75% 2.58 1.29 0.19 | Ib/day/acre 0.97 0.49 0.07 0.81 0.40 0.06
Pipeline Soil Piles in Washington, PA 0.8 Mulch/seeding 75% 2.58 1.29 0.19 | Ib/day/acre 0.39 0.20 0.03 0.33 | 0.16 0.02
H-305 Pipeline Total 0.1 Mulch/seeding 75% 2.58 1.29 0.19 | Ib/day/acre 0.04 0.02 0.00 0.04 | 0.02 0.00
H-158 & M-80 Pipeline Total 0.3 Mulch/seeding 75% 2.58 1.29 0.19 | Ib/day/acre 0.14 0.07 0.01 0.13 0.06 0.01
H-319 Pipeline Total 0.1 Mulch/seeding 75% 0.27 0.14 0.02 | Ib/day/acre | 0.002 0.001 | 0.000 -- -- --
Pipeline Soil Piles Total 6.29 Mulch/seeding 75% -- - -- -- 2.92 1.46 0.22 243 | 1.22 0.18
Mobely Tap Stockpiles 0.073 Mulch/seeding 75% 0.27 0.14 0.02 | Ib/day/acre -- -- -- 0.0033(0.0016(| 0.000
Webster Interconnect Stockpiles 0.073 Mulch/seeding 75% 0.27 0.14 0.02 | Ib/day/acre | 0.0033 | 0.0016 [ 0.00025 -- -- --
Interconnect Total 0.147 Mulch/seeding 75% -- -- -- -- 0.0033 | 0.0016 | 0.00025]0.0033(0.0016| 0.000
Total Stockpile Erosion Emissions | 2.96 1.48 | 0.22 | 2.51 [ 1.25 | 0.19
'USEPA, 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:
EF (Ib/day/acre) =k x 1.7 x (s/1.5) x ((365 - p)/235) x (f/15)*(1-% Control Efficiency)
*Total PM assumed to be equal to PM < 30 um
Redhook Wetzel, WV
Days of precipitation greater than or equal to
0.01 inch (p) 151 149.8
Time (%) that unobstructed wind speed 176 18
exceeds 5.4 m/s at mean pile height (f) ) )
Silt Content (%), (s) 8.5
Particle Size multiplier (k) 1 (for PM < 30 pum)
0.5 (for PM <10 pm)
0.075 (for PM < 2.5 um)
3Soil Pile Areas:
2 stockpiles
. . 50 ft. wide
Compressor Stations Stockpile Area: 40 ft. wide
0.092 acres
1 pile per spread
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Equitrans Redhook
Table 9-B-11. Fugitive Emissions from Soil Pile Wind Erosion, H-318 Pipeline Allegheny Washington Construction

4 ft. wide (topsoil)
8 ft. wide (subsoil)

2 miles long H-316 - Greene County, PA

2.9 acres
2 miles long H-318 - Allegheny & Washington
Pipeline Soil Pile Area: 2.9 acres Counties, PA
0.065 miles long
0.1 acres H-305 - Greene County, PA
0.222 miles long H-158 & M-80 - Greene County, PA
0.3 acres
0.035 miles long H-319 - Wetzel County, WV
0.1 acres
It ts Stockbile Area:* 2 stockpiles
nterconnects Stockpile Area: 0.073 acres

*Engineering estimate for control efficiency from use of mulch/seeding to control erosion.

Sp i .
Emissions are based on the construction schedule below:

Start End 2017 days 2018 days Location
2/2/2017 10/30/2018 333 303 Redhook Compressor Station
2/2/2018 10/30/2018 -- 270 Pratt Compressor Station
1/1/2017 10/30/2018 365 303 H-316 Pipeline
1/1/2017 10/30/2018 365 303 H-318 Pipeline
2/2/2017 10/30/2018 333 303 H-305 Pipeline
2/2/2017 10/30/2018 333 303 H-158 & M-80 Pipeline
2/2/2017 12/30/2017 331 - H-319 Pipeline
2/2/2018 12/30/2018 - 331 Mobely Tap
2/2/2017 12/30/2017 331 - Webster Interconnect

®Interconnects stockpiles are 20% smaller in size at interconnects than at compressor stations per conversation with Trever Leamon on 9/4/2015
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Equitrans Redhook

Table 9-B-12. Criteria Pollutant Emissions Summary, H-316 Pipeline Greene County Construction

Source 2017 Construction Emissions (tpy) 2018 Construction Emissions (tpy)
NOy CcO SO, \Y/e]& PMy, PM,5 CO, NOyx CcO SO, VOC PMy, PM,5 CO,
Construction Equipment Engines 7.59 5.26 0.34 0.80 0.72 0.72 1,861.44 0.10 0.05 0.00 0.01 0.01 0.01 24.64
On-Road Vehicle Travel 0.32 1.75 0.00 0.09 0.01 0.01 208.06 0.28 0.09 0.00 0.04 0.01 0.01 193.06
Off-Road Vehicle Travel - - - - 2.27 0.23 - - - - - 0.14 0.01 -
Earthmoving Fugitives - - - - 0.93 0.48 - - - - - 0.01 0.01 -
Pile Erosion - - - - 0.68 0.10 - - - - - 0.57 0.09 -
TOTAL: 7.90 7.01 0.34 0.89 4.62 1.54 2,069.50 0.38 0.14 0.01 0.05 0.74 0.12 217.70
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Equitrans Redhook
Table 9-B-13. HAP Emission Summary, H-316 Pipeline Greene County Construction

Source 2017 Construction Emissions (tpy) 2018 Construction Emissions (tpy)
Acetaldehyde Acrolein Benzene 1,3-Butadiene  Formaldehyde  Total HAPs Acetaldehyde Acrolein Benzene 1,3-Butadiene  Formaldehyde  Total HAPs
Construction Equipment Engines 4.25E-02 2.41E-03 1.61E-02 1.61E-03 9.47E-02 1.57E-01 5.72E-04 3.24E-05 2.16E-04 2.16E-05 1.27E-03 2.11E-03

Off-Road Vehicle Travel - - -
Earthmoving Fugitives - - - -
Pile Erosion - - - -

On-Road Vehicle Travel 9.23E-04 1.42E-04 2.99E-03 5.25E-04 2.56E-03 7.14E-03 8.83E-04 1.45E-04 6.19E-04 3.09E-04 2.50E-03 4.45E-03

TOTAL: 4.35E-02 2.55E-03 1.90E-02 2.13E-03 9.73E-02 1.64E-01 1.45E-03 1.78E-04 8.35E-04 3.31E-04 3.77E-03 6.57E-03
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Equitrans Redhook

Table 9-B-14. Emissions from Construction Engines, H-316 Pipeline Greene County Construction

Max. Engine Average 2017 Construction Year 2018 Construction Year
Rating Engine Load Operations Emissions (tpy) Operations Emissions (tpy)
Equipment Type sScC (hp) Load Factor® (hp) Quantity (hr/week) (weeks/yr) NOx CcO SO, VOC PMyo PM,s CO, Quantity  (hr/week) (weeks/yr) NOx cO SO, VOC PMyo PM,s CO,
Air Compressor A 2270006015 310 0.43 1333 2 15 18 1.63E-01 3.56E-02 7.68E-03 147E-02 1.27E-02 1.27E-02 4.21E+01 1 10 2 5.24E-03 1.16E-03 2.79E-04 5.13E-04 4.58E-04 4.58E-04 1.56E+00
Air Compressor B 2270006015 310 0.43 1333 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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)! 2282005015 18 0.21 3.78 2 10 18 1.02E-02 241E-01 399E-04 2.14E-02 242E-04 242E-04 1.94E+00 1 10 2 556E-04 1.33E-02 2.21E-05 1.10E-03 1.04E-05 1.04E-05 1.07E-01
Asphalt Paver 2270002003 153 0.59 90.27 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.48 36 1 10 3 153E-03 1.57E-02 1.72E-04 4.66E-04 8.29E-05 8.29E-05 8.32E-01 1 10 1 491E-04 4.96E-03 5.72E-05 147E-04 2.76E-05 2.76E-05 2.77E-01
Bobcat? 2265003040 150 0.54 81 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.43 159.1 2 10 1 6.42E-03 1.75E-03 1.81E-04 5.35E-04 4.33E-04 4.33E-04 9.30E-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
Bucket Truck 2270002051 300 0.59 177 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 3 0.7 2.1 3 25 2 7.16E-04 8.16E-02 7.58E-05 1.44E-02 256E-03 2.56E-03 3.69E-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
Cherry Picker 2270002081 160 0.59 94.4 1 12 2 6.37E-03 5.85E-03 2.78E-04 6.32E-04 9.46E-04 9.46E-04 1.49E+00 1 4 0 2.67E-04 250E-04 1.29E-05 2.75E-05 4.19E-05 4.19E-05 7.08E-02
Chipper/Shredder 2270004066 20 0.43 8.6 1 30 2 2.86E-03 7.28E-04 5.83E-05 2.02E-04 1.44E-04 144E-04 3.01E-01 1 10 1 2.28E-04 5.60E-05 4.80E-06 1.59E-05 1.15E-05 1.15E-05 2.51E-02
Compactor 2270002009 300 0.43 129 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.43 43 1 8 1 1.31E-03 6.93E-04 3.60E-05 140E-04 1.06E-04 1.06E-04 1.67E-01 1 10 1 1.08E-03 5.70E-04 3.00E-05 1.13E-04 8.69E-05 8.69E-05 1.40E-01
Concrete Mixer Truck ( main pours ) 2270002042 150 0.43 64.5 2 8 1 2.38E-03 1.25E-03 6.63E-05 2.54E-04 242E-04 2.42E-04 3.35E-01 1 3 1 4.18E-04 2.20E-04 1.23E-05 4.48E-05 4.32E-05 4.32E-05 6.28E-02
Concrete Mixer Truck (small pours) 2270002042 150 0.43 64.5 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.43 129 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 265.5 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.43 64.5 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.43 307.45 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.43 307.45 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 177 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.43 129 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 241.9 4 25 18 6.14E-01 2.02E-01 4.37E-02 7.36E-02 8.09E-02 8.09E-02 2.57E+02 1 25 1 6.91E-03 2.16E-03 5.89E-04 9.75E-04 1.04E-03 1.04E-03 3.58E+00
Drill Engine 2270002081 20 0.59 11.8 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.43 408.5 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.21 68.25 1 30 36 3.64E-01 2.10E-01 1.00E-02 5.50E-02 4.52E-02 4.52E-02 5.07E+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
Excavator 2270002036 138 0.59 81.42 4 35 18 3.22E-01 3.14E-01 2.30E-02 3.61E-02 6.14E-02 6.14E-02 1.35E+02 2 25 3 148E-02 1.40E-02 1.32E-03 2.01E-03 3.05E-03 3.05E-03 8.02E+00
Fork Lift 2270003020 120 0.59 70.8 1 30 15 2.56E-02 2.19E-02 3.30E-03 4.79E-03 6.13E-03 6.13E-03 2.09E+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
Front End Loaders 2270002066 196 0.21 41.16 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.43 184.9 2 10 15 2.23E-01 6.02E-02 6.30E-03 1.86E-02 1.47E-02 1.47E-02 3.24E+01 1 50 2 6.91E-02 1.82E-02 2.07E-03 5.84E-03 4.67E-03 4.67E-03 1.08E+01
Grader 2270002048 140 0.59 82.6 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.43 258 1 168 15 2.79E+00 8.26E-01 7.42E-02 1.89E-01 1.61E-01 1.61E-01 3.80E+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
Heavy Lift Crane 2270002045 340 0.43 146.2 1 10 1 2.02E-03 4.48E-04 1.14E-04 2.00E-04 1.84E-04 1.84E-04 6.41E-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
Hydrotest Truck 2270002051 100 0.59 59 1 48 1 4.23E-03 1.30E-03 1.38E-04 3.26E-04 3.01E-04 3.01E-04 8.37E-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
Jack Hammer 2270003040 405 0.43 174.15 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 295 4 24 8 9.02E-02 1.99E-02 2.61E-03 4.65E-03 529E-03 5.29E-03 1.49E+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
Man Lift A 2270003010 50 0.21 10.5 1 10 2 1.22E-03 1.26E-03 3.21E-05 3.22E-04 1.96E-04 1.96E-04 1.60E-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
Man Lift B 2270003010 50 0.21 105 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 236 1 168 15 1.33E+00 4.47E-01 6.42E-02 1.24E-01 1.32E-01 1.32E-01 3.52E+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
Pickup Trucks 2270002051 250 0.59 1475 8 10 15 1.32E-01 4.66E-02 1.66E-02 2.67E-02 2.95E-02 2.95E-02 1.05E+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
Pile Driver 2270002081 350 0.59 206.5 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 11.8 4 10 15 3.48E-02 1.87E-02 9.98E-04 3.51E-03 2.83E-03 2.83E-03 4.64E+00 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 0.48 192 3 25 10 2.04E-01 2.10E+00 2.29E-02 6.21E-02 1.11E-02 1.11E-02 1.11E+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
Portable Pipe Bender 2270003040 75 0.43 32.25 2 30 12 9.17E-02 4.21E-02 2.87E-03 6.04E-03 6.89E-03 6.89E-03 1.51E+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
Rigging Loft 2265003010 10 0.46 4.6 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 177 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.21 4.2 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 59 6 15 18 2.86E-01 8.79E-02 9.29E-03 2.20E-02 2.03E-02 2.03E-02 5.65E+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
Scrapper 2270002018 488 0.59 287.92 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 141.6 4 30 16 4.23E-01 1.83E-01 2.81E-02 4.87E-02 6.77E-02 6.77E-02 1.61E+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
Skid Steer Loader 2270002072 75 0.21 15.75 1 15 15 2.01E-02 2.05E-02 5.43E-04 3.91E-03 3.26E-03 3.26E-03 2.71E+00 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 0.59 118 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.43 5.16 2 10 18 9.14E-03  4.85E-03 2.59E-04 9.17E-04 7.52E-04 7.52E-04 1.21E+00 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 0.55 2.2 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 118 1 20 10 3.67E-02 159E-02 2.44E-03 4.23E-03 5.87E-03 5.87E-03 1.40E+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
Trackhoe 2265002066 320 0.48 153.6 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 118 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 4.72 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 1475 1 30 18 5.92E-02 2.10E-02 7.45E-03 1.20E-02 1.33E-02 1.33E-02 4.71E+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
Welder 2270006025 35 0.21 7.35 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.21 7.35 10 40 12 2.07E-01 2.00E-01 5.79E-03 4.37E-02 2.82E-02 2.82E-02 2.69E+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
Welding Rig 2270002051 10 0.59 5.9 2 40 12 1.69E-02 5.21E-03 551E-04 1.31E-03 1.20E-03 1.20E-03 3.35E+00 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 0.59 29.5 2 40 15 1.06E-01 3.26E-02 3.44E-03 8.16E-03 7.52E-03 7.52E-03 2.09E+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

"NONROAD2008a Model does not contain Emission Factors for All Terrain Vehicles (ATVs). Used Emission Factors for Personal Watercraft as a substitution.
“NONROAD2008a Model does not contain Emission Factors for Bobcat vehicle type. Used Emission Factors for Other Industrial Equipment vehicle type as a substitution.
% Load factors as recommended for estimation of emissions using NONROAD emission factors in EPA420-P-04-005 Revised April 2004
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Equitrans Redhook
Table 9-B-15. HAP Emissions from Construction Engines, H-316 Pipeline Greene County Construction

2017 Emissions 2018 Emissions
Pollutant (tpy) (tpy)
Acetaldehyde 4.25E-02 5.72E-04
Acrolein 2.41E-03 3.24E-05
Benzene 1.61E-02 2.16E-04
1,3-Butadiene 1.61E-03 2.16E-05
Formaldehyde 9.47E-02 1.27E-03

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.

Pollutant Fraction of VOC
Acetaldehyde 0.053
Acrolein 0.003
Benzene 0.020
1,3-Butadiene 0.002
Formaldehyde 0.118
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Table 9-B-16. On-Road Engine Emission Factors, H-316 Pipeline Greene County Construction

Equitrans Redhook

2017 Emission Factors (grams/mile) 2018 Emission Factors (grams/mile)

Pollutant LDGV LDGT LDDT COM BUS HDDV LDGV LDGT LDDT COM BUS HDDV

NOx 3.41E-01 3.80E-01 4.58E-01 6.99E+00  3.18E+00 3.18E-01 3.57E-01 4.06E-01 6.38E+00  2.71E+00
CO 1.17E+01  1.17E+01 5.13E-01 1.01E+00 5.88E-01 1.16E+01  1.14E+01 4.77E-01 8.85E-01 5.15E-01
SO, 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 3.86E-01 4.56E-01 2.37E-01 3.48E-01 2.43E-01 3.67E-01 4.35E-01 2.12E-01 3.28E-01 2.38E-01
PMyq 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
PM, 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
CO, 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 1.34E-03 1.54E-03 2.92E-03 1.05E-02 7.33E-03 1.29E-03 1.47E-03 2.62E-03 9.90E-03 7.19E-03
Acrolein 1.70E-04 2.00E-04 8.30E-04 1.28E-03 8.95E-04 1.65E-04 1.85E-04 7.40E-04 1.21E-03 8.75E-04
Benzene 1.70E-02 1.95E-02 4.75E-03 3.84E-03 2.68E-03 1.63E-02 1.86E-02 4.26E-03 3.61E-03 2.62E-03
1,3-Butadiene 1.90E-03 2.17E-03 2.14E-03 2.23E-03 1.55E-03 1.82E-03 2.07E-03 1.92E-03 2.10E-03 1.52E-03
Formaldehyde 3.48E-03 3.97E-03 9.17E-03 2.85E-02 1.99E-02 3.34E-03 3.79E-03 8.21E-03 2.69E-02 1.95E-02

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
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Table 9-B-17. On-Road Vehicle Travel, H-316 Pipeline Greene County Construction

Equitrans Redhook

2017 2018
Round Trip Total Miles | Round Trip Total Miles

Vehicle Type (miles) Trips per Day Days/Year Per Year (miles) Trips per Day Days/Year Per Year
Commuter Bus 0 0 0 0 0 0 0 0
Light-Duty Diesel Truck 22 8 310 54,560 22 14.29 260 81,714
Light-Duty Gasoline Truck 22 4 310 27,280 0 0 0 0
Light-Duty Gasoline Vehicle 22 15 310 102,300 0 0 0 0
Heavy Duty Diesel Vehicle 22 8 310 54,560 22 14.3 260 81,714
Fuel Delivery 22 2 310 13,640 0 0 0 0

Resource Report 9
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Equitrans Redhook
Table 9-B-18. On-Road Engine Emissions, H-316 Pipeline Greene County Construction

2017 Annual Emissions (tpy) 2018 Annual Emissions (tpy)
Pollutant LDGV LDGT LDDT COMBUS HDDV LDGV LDGT LDDT COMBUS HDDV
NOx 3.84E-02  1.14E-02  2.75E-02 0.00E+00  2.39E-01 | 0.00E+00 0.00E+00  3.65E-02  0.00E+00  2.44E-01
6{0) 1.32E+00 3.53E-01  3.09E-02 0.00E+00  4.42E-02 | 0.00E+00 0.00E+00  4.30E-02  0.00E+00  4.63E-02
SO, 7.67E-04  2.65E-04 2.47E-04 0.00E+00 7.97E-04 | 0.00E+00 0.00E+00 3.69E-04 0.00E+00  9.55E-04
VOC 4.35E-02 1.37E-02 1.42E-02 0.00E+00 1.83E-02 | 0.00E+00 0.00E+00 1.91E-02 0.00E+00  2.14E-02
PMy, 2.80E-03  7.46E-04  2.79E-03  0.00E+00 6.57E-03 | 0.00E+00 0.00E+00 3.62E-03  0.00E+00  6.86E-03
PM, 5 1.26E-03  3.40E-04 1.88E-03 0.00E+00 4.28E-03 | 0.00E+00 0.00E+00  2.29E-03  0.00E+00  4.20E-03
CO, 4.15E+01 1.44E+01 3.60E+01 0.00E+00 1.16E+02 | 0.00E+00 0.00E+00 5.39E+01 0.00E+00 1.39E+02
Acetaldehyde 151E-04 4.62E-05 1.76E-04 0.00E+00 5.51E-04 | 0.00E+00 0.00E+00 2.36E-04  0.00E+00  6.47E-04
Acrolein 1.92E-05 6.01E-06 4.99E-05 0.00E+00 6.73E-05 | 0.00E+00 0.00E+00 6.67E-05 0.00E+00  7.88E-05
Benzene 1.92E-03 5.86E-04 2.85E-04 0.00E+00 2.01E-04 | 0.00E+00 0.00E+00  3.83E-04 0.00E+00  2.36E-04
1,3-Butadiene 2.14E-04 6.51E-05 1.29E-04 0.00E+00 1.17E-04 | 0.00E+00 0.00E+00 1.72E-04 0.00E+00  1.37E-04
Formaldehyde 3.92E-04 1.19E-04 5.51E-04 0.00E+00 1.50E-03 | 0.00E+00 0.00E+00  7.39E-04 0.00E+00 1.76E-03
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Equitrans Redhook
Table 9-B-19. On-Road Vehicle Travel, H-316 Pipeline Greene County Construction

2017 2018
Round Trip Total Miles | Round Trip Total Miles
Vehicle Type (miles) Trips per Day Days/Year Per Year (miles) Trips per Day Days/Year Per Year
All Terrain Vehicle (ATV) 1 4 310 4 1 4 260 1,040
Dump Trucks 0.5 1 310 155 0.5 4 260 520
Light Duty Trucks 0.75 30 310 6,975 0 0 0 0
Medium Duty Trucks 0.75 30 310 6,975 0 0 0 0
School Bus 0.75 12 310 2,790 0 0 0 0
Water / Fuel Truck 3 2 310 1,860 0 0 0 0
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Equitrans Redhook
Table 9-B-20. Emissions from Off-Road Vehicle Travel, H-316 Pipeline Greene County Construction

Mean 2017 Annual 2018 Annual
Vehicle Emission Factor® Control Emissions Emissions
Weight PMy, PM_;s Efficiency2 PMy, PM_;s PMyo PM_s
Vehicle Type (tons) (Ib/VMT)  (Ib/VMT) (%) (tpy) (tpy) (tpy) (tpy)
All Terrain Vehicle (ATV) 0.25 0.23 0.02 75% 0.00012 0.000012 0.03 0.0030
Dump Trucks 20 1.66 0.17 75% 0.032 0.0032 0.11 0.011
Light Duty Trucks 25 0.65 0.065 75% 0.57 0.06 0.00 0.000
Medium Duty Trucks 5 0.89 0.089 75% 0.78 0.078 0.00 0.00
School Bus 15 1.46 0.15 75% 0.51 0.051 0.00 0.00
Water / Fuel Truck 20 1.66 0.17 75% 0.39 0.039 0.00 0.00

1. Emission factors calculated in accordance with AP-42 Section 13.2.2:
Unpaved Roads: E = K(s/12)(W/3)**[(365-p)/365]

k Factor (PMyy, PM, ;) (Ib/VMT) 15 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 (PMyg, PM,5) 0.9 0.9 AP-42 Table 13.2.2-2 (Final, 11/06)

b (PMyg, PM,5) 0.45 0.45 AP-42 Table 13.2.2-2 (Final, 11/06)

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

Table 9-B-21. Fugitive Emissions from Earthmoving, H-316 Pipeline Greene County Construction

Emission Factors’ Operation® PM,, Emissions (tpy) PM,s Emissions (tpy)
Units of Units of
On-Site Activity PMy, PM, 5 Measure 2017 2018 Measure 2017 2018
Bulldozing 1.03E+00 5.31E-01 Ib/hr 1,800 25 hriyr 478E-01 6.64E-03
Grading 1.96E+00 2.24E-01 Ib/VMT 0.0 0.0 VMT/yr | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Excavating 4.25E-03 2.42E-04 Ib/yd3 32,413 0.0 yd3 3.92E-03 0.00E+00

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.
For bulldozing:
PM,, emissions factor (Ib/hr) = 0.75 * [1.0 (s)*1.5 / (M)"1.4]
PM, 5 emission factor (Ib/hr) = 0.105 * [5.7(s)1.2 / (M)"1.3]
For grading:
PM,, emission factor (Ib/\VVMT) = 0.60 * [0.051 (S)*2.0]
PM, 5 emission factor (Ib/AVMT) = 0.031 * [0.040 (S)"2.5]
For Excavating:
PM,, Emission factor (Ib/yd®) = 0.75 * [0.0021 (d)~0.7 / (M)"0.3]
PM, 5 Emission factor (Ib/yd3) =0.017 * [0.0021 (d)*1.1/ (M)"0.3]

Where:
s (Silt Content) = 8.5
M (Moisture Content) = 7.9
S (Vehicle Speed) = 8
d (Drop Height) = 10

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

2017 2018
Land Disturbed (acres): 0 0
Square Miles: 0.000 0.000
Miles in 1 Direction: 0.000 0.000
Feet in 1 Direction: 0 0
Clearance of Grader (ft): 5 5
Number of Trips for 1 Grade: 0 0
Miles to Clear 1 Direction: 0 0
Miles with 50% Safety Factor: 0.0 0.0
Number of Times to Go Over Surface: 2 2
Total Travel (VMTl/yr): 0 0
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Equitrans Redhook
Table 9-B-22. Fugitive Emissions from Soil Pile Wind Erosion, H-316 Pipeline Greene County Construction

2017 Emissions

2018 Emissions

Size Emission Control Emission Factor® 5 5
c 1o - . t t
Material Pile Description (acres)’ | Control Method | Efficiency* Unit (tpy) (tpy)
PM PM,, | PM;; PM PM,, | PM;5| PM | PM,, | PM;;
Redhook Compressor Station Stockpiles 0.092 Mulch/seeding 75% 2.58 1.29 0.19 | Ib/day/acre | 0.039 0.020 [0.0030] 0.036 | 0.018 | 0.0027
Pratt Compressor Station Stockpiles 0.092 Mulch/seeding 75% 2.58 1.29 0.19 | Ib/day/acre -- -- -- 0.032 | 0.016 | 0.0024
Compressor Station Total 0.184 Mulch/seeding 75% -- -- -- -- 0.039 0.020 |0.0030] 0.068 | 0.034 | 0.0051
H-316 Pipeline Total 2.9 Mulch/seeding 75% 2.58 1.29 0.19 | Ib/day/acre 1.37 0.68 0.10 1.14 | 0.57 | 0.085
H-318 Pipeline Total 2.9 Mulch/seeding 75% 2.58 1.29 0.19 | Ib/day/acre 1.37 0.68 0.10 1.14 | 0.57 | 0.085
Pipeline Soil Piles in Allegheny, PA 2.1 Mulch/seeding 75% 2.58 1.29 0.19 | Ib/day/acre 0.97 0.49 | 0.073] 0.81 | 0.40 | 0.061
Pipeline Soil Piles in Washington, PA 0.8 Mulch/seeding 75% 2.58 1.29 0.19 | Ib/day/acre 0.39 0.20 | 0.029 | 0.33 0.16 | 0.024
H-305 Pipeline Total 0.1 Mulch/seeding 75% 2.58 1.29 0.19 | Ib/day/acre | 0.041 0.020 [0.0030] 0.037 | 0.018 | 0.0028
H-158 & M-80 Pipeline Total 0.3 Mulch/seeding 75% 2.58 1.29 0.19 | Ib/day/acre 0.14 0.069 | 0.010 | 0.13 | 0.063 | 0.0095
H-319 Pipeline Total 0.1 Mulch/seeding 75% 0.27 0.14 0.02 | Ib/day/acre | 0.0023 | 0.0011 | 0.000 -- -- --
Pipeline Soil Piles Total 6.29 Mulch/seeding 75% -- -- -- -- 2.92 1.46 0.22 243 | 1.22 0.18
Mobely Tap Stockpiles 0.073 Mulch/seeding 75% 0.27 0.14 0.02 | Ib/day/acre -- -- - 0.003 | 0.002 | 0.000
Webster Interconnect Stockpiles 0.073 Mulch/seeding 75% 0.27 0.14 0.02 | Ib/day/acre | 0.003 0.002 | 0.000 -- -- --
Interconnect Total 0.147 Mulch/seeding 75% -- -- -- -- 0.003 | 0.002 | 0.000 | 0.003 | 0.002 | 0.000
Total Stockpile Erosion Emissions | 2.96 1.48 | 0.22 | 2.51 | 1.25 | 0.19
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:
EF (Ib/day/acre) =kx 1.7 x (s/1.5) x ((365 - p)/235) x (f/15)*(1-% Control Efficiency)
®Total PM assumed to be equal to PM < 30 pm
Redhook Wetzel, WV
Days of precipitation greater than or equal to
0.01 inch (p) 151 149.8
Time (%) that unobstructed wind speed 176 18
exceeds 5.4 m/s at mean pile height (f) ' '
Silt Content (%), (s) 8.5
Particle Size multiplier (k) 1 (for PM < 30 pm)
0.5 (for PM < 10 um)
0.075 (for PM < 2.5 um)
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Equitrans Redhook
Table 9-B-22. Fugitive Emissions from Soil Pile Wind Erosion, H-316 Pipeline Greene County Construction

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)
2 miles long

Compressor Stations Stockpile Area:

H-316 - Greene County, PA

2.9 acres
2 miles long H-318 - Allegheny & Washington
Pipeline Soil Pile Area: 2.9 acres Counties, PA
0.065 miles long
0.1 acres H-305 - Greene County, PA
0.222 miles long H-158 & M-80 - Greene County, PA
0.3 acres
0.035 miles long H-319 - Wetzel County, WV
0.1 acres
I Stockpile Area:® 2 stockpiles
nterconnects Stockpile Area: 0.073 acres

4Engineering estimate for control efficiency from use of mulch/seeding to control erosion.
*Emissions are based on the construction schedule below:

Start End 2017 days 2018 days Location
2/2/2017 10/30/2018 333 303 Redhook Compressor Station
2/2/2018 10/30/2018 - 270 Pratt Compressor Station
1/1/2017 10/30/2018 365 303 H-316 Pipeline
1/1/2017 10/30/2018 365 303 H-318 Pipeline
2/2/2017 10/30/2018 333 303 H-305 Pipeline
2/2/2017 10/30/2018 333 303 H-158 & M-80 Pipeline
2/2/2017 12/30/2017 331 - H-319 Pipeline
2/2/2018 12/30/2018 - 331 Mobely Tap
2/2/2017 12/30/2017 331 -- Webster Interconnect

®Interconnects stockpiles are 20% smaller in size at interconnects than at compressor stations per conversation with Trever Leamon on 9/4/2015
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Equitrans Redhook
Table 9-B-23. Criteria Pollutant Emissions Summary, Webster Interconnect Construction

Source 2017 Construction Emissions (tpy)

NOyx CO SO, VOC PMy, PM, 5 CO,
Construction Equipment Engines 4.49 8.07 0.28 0.78 0.57 0.57 1,602.91
On-Road Vehicle Travel 0.023 0.16 0.00016 0.0073 0.0010 0.00058 15.62
Off-Road Vehicle Travel - - - - 0.87 0.087 -
Earthmoving Fugitives -- -- -- -- 1.08 0.56 --
Pile Erosion - - - - 0.0028 0.00042 -
TOTAL: 4.52 8.22 0.28 0.79 2.53 1.22 1,618.53
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Equitrans Redhook
Table 9-B-24. HAP Emission Summary, Webster Interconnect Construction

Source 2017 Construction Emissions (tpy)
Acetaldehyde Acrolein Benzene 1,3-Butadiene Formaldehyde  Total HAPs
Construction Equipment Engines 4.14E-02 2.34E-03 1.56E-02 1.56E-03 9.21E-02 1.53E-01
On-Road Vehicle Travel 6.86E-05 1.05E-05 2.57E-04 4.21E-05 1.90E-04 5.67E-04
Off-Road Vehicle Travel - - - - - -
Earthmoving Fugitives - - - - - -
Pile Erosion - - - - - -
TOTAL: 4.14E-02 2.35E-03 1.59E-02 1.60E-03 9.23E-02 1.54E-01
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Equitrans Redhook

Table 9-B-25. Emissions from Construction Engines, Webster Interconnect Construction

Max. Engine Average 2017 Construction Year 2018 Construction Year
Rating Engine Load Operations Emissions (tpy) Operations Emissions (tpy)
Equipment Type ScC (hp) Load Factor® (hp) Quantity  (hr/week) (weeks/yr) NOy CcO SO, VOC PMyg PM,s CO, Quantity  (hr/week) (weeks/yr) NOy CcO SO, VvVOC PMyo PM,s CO,
Air Compressor A 2270006015 310 0.43 133.3 2 15 10 9.04E-02 1.98E-02 4.27E-03 8.18E-03 7.08E-03 7.08E-03 2.34E+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
Air Compressor B 2270006015 310 0.43 133.3 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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)l 2282005015 18 0.21 3.78 1 5 35 497E-03 1.17E-01 1.94E-04 1.04E-02 1.18E-04 1.18E-04 9.42E-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
Asphalt Paver 2270002003 153 0.59 90.27 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.48 36 2 25 40 1.02E-01 1.05E+00 1.14E-02 3.11E-02 5.53E-03 5.53E-03 5.55E+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
Bohcat? 2265003040 150 0.54 81 2 25 40 3.01E-01 3.38E+00 2.58E-02 1.03E-01 1.27E-02 1.27E-02 1.25E+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
Booster/Pumps 2270006010 370 0.43 159.1 1 4 1 2.57E-03 6.99E-04 7.23E-05 2.14E-04 1.73E-04 1.73E-04 3.72E-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
Bucket Truck 2270002051 300 0.59 177 1 12 2 2.97E-03 7.64E-04 3.92E-04 6.30E-04 6.37E-04 6.37E-04 2.51E+00 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 3 0.7 21 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 94.4 1 20 2 1.06E-02 9.76E-03 4.63E-04 1.05E-03 1.58E-03 1.58E-03 2.48E+00 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 0.43 8.6 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.43 129 1 10 2 1.31E-02 6.93E-03 3.60E-04 1.40E-03 1.06E-03 1.06E-03 1.67E+00 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 0.43 43 1 10 4 8.73E-03 4.62E-03 2.40E-04 9.32E-04 7.07E-04 7.07E-04 1.12E+00 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 0.43 64.5 3 35 6 1.88E-01 9.85E-02 5.22E-03 2.00E-02 1.91E-02 1.91E-02 2.64E+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
Concrete Mixer Truck ( small pours) 2270002042 150 0.43 64.5 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.43 129 1 4 1 1.04E-03 2.83E-04 2.93E-05 8.68E-05 7.03E-05 7.03E-05 1.51E-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
Crane, Crawler 2270002069 450 0.59 265.5 1 10 1 1.87E-03 6.15E-04 1.33E-04 2.24E-04 2.47E-04 247E-04 7.85E-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
Crane, Wheeled ( 20 ton ) 2270002045 150 0.43 64.5 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.43 307.45 1 10 1 4.38E-03 1.13E-03 1.69E-04 2.99E-04 2.81E-04 2.81E-04 8.99E-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
Crane, Wheeled (250 ton ) B 2270002045 715 0.43 307.45 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 177 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.43 129 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 2419 2 35 30 7.16E-01 2.35E-01 5.09E-02 8.58E-02 9.44E-02 9.44E-02 3.00E+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
Drill Engine 2270002081 25 0.59 14.75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.43 408.5 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.21 68.25 2 15 15 1.52E-01 8.75E-02 4.18E-03 2.29E-02 1.88E-02 1.88E-02 2.11E+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
Excavator 2270002036 138 0.59 81.42 3 30 40 459E-01 4.49E-01 3.28E-02 5.16E-02 8.78E-02 8.78E-02 1.92E+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
Fork Lift 2270003020 120 0.59 70.8 1 25 40 5.70E-02 4.87E-02 7.33E-03 1.06E-02 1.36E-02 1.36E-02 4.65E+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
Front End Loaders 2270002066 196 0.21 41.16 1 25 20 8.30E-02 4.84E-02 2.75E-03 1.27E-02 1.11E-02 1.11E-02 1.42E+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
Generators 2270006005 430 0.43 184.9 2 8 40 4.76E-01 1.28E-01 1.34E-02 3.97E-02 3.13E-02 3.13E-02 6.91E+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
Grader 2270002048 140 0.59 82.6 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.43 258 1 50 4 2.22E-01 6.55E-02 5.89E-03 1.50E-02 1.28E-02 1.28E-02 3.02E+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
Heavy Lift Crane 2270002045 340 0.43 146.2 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 59 1 10 1 1.76E-03 543E-04 5.74E-05 1.36E-04 1.25E-04 1.25E-04 3.49E-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
Jack Hammer 2270003040 405 0.43 174.15 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 29.5 4 10 20 9.39E-02 2.07E-02 2.71E-03 4.85E-03 5.51E-03 5.51E-03 1.55E+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
Man Lift A 2270003010 50 0.21 10.5 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.21 10.5 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 236 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 1475 10 12 40 5.27E-01 1.86E-01 6.62E-02 1.07E-01 1.18E-01 1.18E-01 4.19E+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
Pile Driver 2270002081 350 0.59 206.5 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 25 0.59 14.75 2 8 40 4.64E-02 2.50E-02 1.33E-03 4.67E-03 3.78E-03 3.78E-03 6.19E+00 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 0.48 192 2 20 10 1.09E-01 1.12E+00 1.22E-02 3.32E-02 5.90E-03 5.90E-03 5.92E+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
Portable Pipe Bender 2270003040 75 0.43 32.25 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.46 4.6 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 177 2 10 10 6.25E-02 2.12E-02 3.69E-03 6.49E-03 7.21E-03 7.21E-03 2.09E+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
Scissor Lift 2270003010 20 0.21 4.2 1 15 4 1.68E-03 1.88E-03 4.13E-05 4.54E-04 2.67E-04 2.67E-04 1.92E-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
School Bus 2270002051 100 0.59 59 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 287.92 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 141.6 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.21 15.75 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 118 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.43 5.16 1 6 40 6.09E-03 3.23E-03 1.73E-04 6.11E-04 5.02E-04 5.02E-04 8.04E-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
Tamper 2260002006 4 0.55 2.2 2 20 15 1.93E-03 4.08E-01 2.07E-04 8.28E-02 1.35E-02 1.35E-02 1.01E+00 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 0.59 118 2 15 20 1.10E-01 4.78E-02 7.33E-03 1.27E-02 1.76E-02 1.76E-02 4.19E+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
Trackhoe 2265002066 320 0.48 153.6 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 118 0 0 0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 0.59 4.72 2 15 6 4.23E-03 1.53E-03 9.60E-05 2.94E-04 2.63E-04 2.63E-04 5.02E-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
Water / Fuel Truck 2270002051 250 0.59 1475 1 10 40 4.39E-02 1.55E-02 5.52E-03 8.88E-03 9.84E-03 9.84E-03 3.49E+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
Welder 2270006025 35 0.21 7.35 4 50 25 2.16E-01 2.09E-01 6.03E-03 4.55E-02 2.94E-02 2.94E-02 2.80E+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
Welding Machine 2270006025 35 0.21 7.35 4 50 25 2.16E-01 2.09E-01 6.03E-03 4.55E-02 2.94E-02 2.94E-02 2.80E+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
Welding Rig 2270002051 10 0.59 5.9 4 50 25 8.82E-02 2.71E-02 2.87E-03 6.80E-03 6.26E-03 6.26E-03 1.74E+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
X-Ray Truck/Machine 2270002051 50 0.59 295 2 20 20 7.06E-02 2.17E-02 2.29E-03 5.44E-03 5.01E-03 5.01E-03 1.39E+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
"NONROAD2008a Model does not contain Emission Factors for All Terrain Vehicles (ATVs). Used Emission Factors for Personal Watercraft as a substitution.
“NONROAD2008a Model does not contain Emission Factors for Bobcat vehicle type. Used Emission Factors for Other Industrial Equipment vehicle type as a substitution.
® Load factors as recommended for estimation of emissions using NONROAD emission factors in EPA420-P-04-005 Revised April 2004
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Table 9-B-26. HAP Emissions from Construction Engines, Webster Interconnect Construction

2017 Emissions

Pollutant (tpy)
Acetaldehyde 4.14E-02
Acrolein 2.34E-03
Benzene 1.56E-02
1,3-Butadiene 1.56E-03
Formaldehyde 9.21E-02

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.

Pollutant Fraction of VOC
Acetaldehyde 0.053
Acrolein 0.003
Benzene 0.020
1,3-Butadiene 0.002
Formaldehyde 0.118
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Table 9-B-27. On-Road Engine Emission Factors, Webster Interconnect Construction

2017 Emission Factors (grams/mile)

Pollutant LDGV LDGT LDDT COMBUS  HDDV

NOx 341E-01  38lE-01  458E-01  6.99E+00  3.18E+00
co 118E+01  118E+01  513E-01  1.01E+00  5.88E-01
SO, 6.80E-03  880E-03  410E-03  112E-02  1.06E-02
VOC 3.86E-01  457E-01  237E-01  348E-01  243E-01
PMyo 248E-02  248E-02  465E-02  3.71E-02  8.74E-02
PM, 1.12E-02  113E-02  3.12E-02  206E-02  5.69E-02
Cco, 3.68E+02  479E+02  599E+02  1.65E+03  1.55E+03
Acetaldehyde | 1.34E-03  154E-03  2.92E-03  1.05E-02  7.33E-03
Acrolein 1.70E-04  2.00E-04  8.30E-04  128E-03  8.95E-04
Benzene 1.71E-02  196E-02  4.75E-03  3.84E-03  2.68E-03
1,3-Butadiene | 1.91E-03  218E-03  214E-03  223E-03  155E-03
Formaldehyde | 350E-03  399E-03  9.17E-03  285E-02  1.99E-02

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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Table 9-B-28. On-Road Vehicle Travel, Webster Interconnect Construction

2017
Round Trip Total Miles
Vehicle Type (miles) Trips per Day Days/Year Per Year
Commuter Bus 0 0 0 0
Light-Duty Diesel Truck 2 8 240 3,840
Light-Duty Gasoline Truck 2 4 240 1,920
Light-Duty Gasoline Vehicle 2 20 240 9,600
Heavy Duty Diesel Vehicle 2 8 240 3,840
Fuel Delivery 2 2 240 960
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Table 9-B-29. On-Road Engine Emissions, Webster Interconnect Construction

2017 Annual Emissions (tpy)

Pollutant LDGV LDGT LDDT COMBUS  HDDV

NOy 361E-03  8.05E-04  194E-03  0.00E+00  1.68E-02
Cco 125E-01  250E-02  217E-03  0.00E+00  3.11E-03
SO, 7.20E-05  186E-05  174E-05 0.00E+00  5.61E-05
VOC 4.08E-03  9.66E-04  100E-03  0.00E+00  1.29E-03
PMy 2.62E-04  525E-05  197E-04  0.00E+00  4.62E-04
PM,5 119E-04  2.39E-05  132E-04 0.00E+00  3.01E-04
Co, 3.89E+00  1.01E+00  2.53E+00  0.00E+00  8.18E+00
Acetaldehyde 142E-05  326E-06  124E-05 0.00E+00  3.88E-05
Acrolein 1.80E-06  4.23E-07  351E-06 0.00E+00  4.74E-06
Benzene 181E-04  414E-05  201E-05 0.00E+00  1.42E-05
1,3-Butadiene 2.02E-05  461E-06  9.06E-06  0.00E+00  8.20E-06
Formaldehyde 3.70E-05  8.43E-06  3.88E-05 0.00E+00  1.05E-04
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Table 9-B-30. On-Road Vehicle Travel, Webster Interconnect Construction

2017
Round Trip Total Miles
Vehicle Type (miles) Trips per Day Days/Year Per Year
All Terrain Vehicle (ATV) 0.75 2 240 360
Dump Trucks 2 2 240 960
Light Duty Trucks 0.5 20 240 2,400
Medium Duty Trucks 0.5 20 240 2,400
School Bus 0 0 0 0
Water / Fuel Truck 2 2 240 960
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Table 9-B-31. Emissions from Off-Road Vehicle Travel, Webster Interconnect Construction

Equitrans Redhook

Mean 2017 Annual

Vehicle Emission Factor' Control Emissions
Weight PMy, PM,s | Efficiency’| PMyo PM;s
Vehicle Type (tons) (Ib/VMT) (Ib/VMT) (%) (tpy) (tpy)
All Terrain Vehicle (ATV) 0.25 0.23 0.02 75% 0.01 0.00
Dump Trucks 20 1.66 0.17 5% 0.20 0.02
Light Duty Trucks 2.5 0.65 0.07 75% 0.20 0.02
Medium Duty Trucks 5 0.89 0.09 5% 0.27 0.03
School Bus 15 1.46 0.15 75% 0.00 0.00
Water / Fuel Truck 20 1.66 0.17 5% 0.20 0.02

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

k Factor (PMy,, PM,5) (Ib/VMT) 1.5 0.15
Silt content, s 8.5 %
Number of Rain Days, p 130
a (PMyg, PM,5) 0.9 0.9
b (PMyg, PM;5) 0.45 0.45

2. Assumed average dust control efficiency for road watering from AP-42 Section 13.2.2 and related background documents.
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Unpaved Roads: E = k(s/12)*(W/3)"*[(365-p)/365]

AP-42 Table 13.2.2-2 (Final, 11/06)
AP-42 Table 13.2.2-1 (Final, 11/06)
AP-42 Figure 13.2.2-1 (Final, 11/06)
AP-42 Table 13.2.2-2 (Final, 11/06)
AP-42 Table 13.2.2-2 (Final, 11/06)
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Table 9-B-32. Fugitive Emissions from Earthmoving, Webster Interconnect Construction

Emission Factors® Operation® PMy, Emissions (tpy) PM, s Emissions (tpy)
Units of Units of
On-Site Activity PMy, PM, Measure 2017 2018 Measure 2017 2018 2017 2018
Bulldozing 1.03E+00 5.31E-01 Ib/hr 2100 0 hr/yr 1.08E+00 0.00E+00 5.58E-01 0.00E+00
Grading 1.96E+00 2.24E-01 Ib/iVMT 0.0 0.0 VMT/yr | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Excavating 4.25E-03 2.42E-04  Iblyd® 382.4 0.0 yd? 8.12E-04 0.00E+00 4.62E-05 0.00E+00

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.
For bulldozing:
PM;, emissions factor (Ib/hr) = 0.75 * [1.0 (s)*1.5/ (M)"1.4]
PM, 5 emission factor (Ib/hr) = 0.105 * [5.7(s)*1.2 / (M)"1.3]
For grading:
PM;, emission factor (Ib/VMT) = 0.60 * [0.051 (S)2.0]
PM, 5 emission factor (Ib/\VMT) = 0.031 * [0.040 (S)"2.5]
For Excavating:
PM,, Emission factor (Ib/yd®) = 0.75 * [0.0021 (d)*0.7 / (M)"0.3]
PM, s Emission factor (Ib/fyd®) = 0.017 * [0.0021 (d)*1.1 / (M)"0.3]

Where:
s (Silt Content) = 8.5
M (Moisture Content) = 79
S (Vehicle Speed) = 8
d (Drop Height) = 10

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

2017 2018
Land Disturbed (acres): 0 0
Square Miles: 0.000 0.000
Miles in 1 Direction: 0.000 0.000
Feet in 1 Direction: 0 0
Clearance of Grader (ft): 5 5
Number of Trips for 1 Grade: 0 0
Miles to Clear 1 Direction: 0 0
Miles with 50% Safety Factor: 0.0 0.0
Number of Times to Go Over Surface: 2 2
Total Travel (VMT/yr): 0 0
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Equitrans Redhook
Table 9-B-33. Fugitive Emissions from Soil Pile Wind Erosion, Webster Interconnect Construction

i Emissi Control Emission Factor’ 2017 Emissions 2018 Emissions
1Zze mission ontro mission ractor . 5 5
s L t t
Material Pile Description (acres)’ | Control Method | Efficiency® Unit (tpy) (tpy)
PM PM,, | PM,; PM | PM,, | PM,s | PM | PM,, | PM,;
Redhook Compressor Station Stockpiles 0.092 Mulch/seeding 75% 2.58 1.29 0.19 | Ib/day/acre | 0.039 0.020 0.0030] 0.036 0.018 0.0027
Pratt Compressor Station Stockpiles 0.092 Mulch/seeding 75% 2.58 1.29 0.19 | Ib/day/acre -- -- -- 0.032 0.016 0.0024
Compressor Station Total 0.184 Mulch/seeding 75% -- -- -- -- 0.039 0.020 0.0030| 0.068 0.034 0.0051
H-316 Pipeline Total 2.9 Mulch/seeding 75% 2.58 1.29 0.19 | Ib/day/acre 1.37 0.68 0.10 1.14 0.57 | 0.085
H-318 Pipeline Total 2.9 Mulch/seeding 75% 2.58 1.29 0.19 | Ib/day/acre 1.37 0.68 0.10 1.14 0.57 0.085
Pipeline Soil Piles in Allegheny, PA 2.1 Mulch/seeding 75% 2.58 1.29 0.19 | Ib/day/acre 0.97 0.49 0.073 | 0.81 0.40 | 0.061
Pipeline Soil Piles in Washington, PA 0.8 Mulch/seeding 75% 2.58 1.29 0.19 | Ib/day/acre 0.39 0.20 0.029 | 0.33 0.16 0.024
H-305 Pipeline Total Mulch/seeding 75% 2.58 1.29 0.19 | Ib/day/acre 0.00 0.000 | 0.0000] 0.000 [ 0.000 | 0.0000
H-158 & M-80 Pipeline Total 0.3 Mulch/seeding 75% 2.58 1.29 0.19 | Ib/day/acre 0.14 0.069 | 0.010 | 0.13 0.063 [ 0.0095
H-319 Pipeline Total 0.1 Mulch/seeding 75% 0.27 0.14 0.020 | lIb/day/acre | 0.0023 | 0.0011 | 0.0002 -- -- --
Pipeline Soil Piles Total 6.19 Mulch/seeding 75% -- -- -- -- 2.88 1.44 0.22 2.40 1.20 0.18
Mobely Tap Stockpiles 0.073 Mulch/seeding 75% 0.27 0.14 0.020 | lIb/day/acre -- -- -- 0.0033 | 0.0016 | 0.0002
Webster Interconnect Stockpiles 0.073 Mulch/seeding 75% 0.27 0.14 0.020 | Ib/day/acre | 0.0033 | 0.0016 | 0.000 -- -- --
Interconnect Total 0.147 Mulch/seeding 75% -- -- -- -- 0.0033 | 0.0016 [ 0.000 | 0.0033 | 0.0016 | 0.0002
Total Stockpile Erosion Emissions | 2,92 146 | 0.22 | 2.47 | 1.23 | 0.19
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:
EF (Ib/day/acre) =kx 1.7 x (s/1.5) x ((365 - p)/235) x (f/15)*(1-% Control Efficiency)
*Total PM assumed to be equal to PM < 30 um
Redhook Wetzel, WV
Days of precipitation greater than or equal to
0.01 inch (p) 151 1498
Time (%) that unobstructed wind speed 176 18
exceeds 5.4 m/s at mean pile height (f) ’ ’
Silt Content (%), (s) 8.5
Particle Size multiplier (k) 1 (for PM < 30 pm)
0.5 (for PM < 10 pm)
0.075 (for PM < 2.5 pm)
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Table 9-B-33. Fugitive Emissions from Soil Pile Wind Erosion, Webster Interconnect Construction

3S0il Pile Areas:

Compressor Stations Stockpile Area:

Pipeline Soil Pile Area:

Interconnects Stockpile Area:®

2 stockpiles
50 ft. wide
40 ft. wide
0.092 acres
1 pile per spread
4 ft. wide (topsoil)
8 ft. wide (subsoil)
2 miles long
2.9 acres
2 miles long
2.9 acres
0.065 miles long
0.1 acres
0.222 miles long
0.3 acres
0.035 miles long
0.1 acres
2 stockpiles
0.073 acres

Equitrans Redhook

H-316 - Greene County, PA

H-318 - Allegheny & Washington
Counties, PA

H-305 - Greene County, PA

H-158 & M-80 - Greene County, PA

H-319 - Wetzel County, WV

4Engineering estimate for control efficiency from use of mulch/seeding 