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SUMMARY OF FILING INFORMATION 

INFORMATION 
Data 

Sources
1 

Found in 

Minimum FERC Requirements 
1. Describe existing air quality in the vicinity of the Project.  

(§380.12 (k) (1)) 
EE 9.1.2 

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

D, U 9.3.1 

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

D, R 9.2.1 
9.2.2 

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

D, R 9.1 

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

D, U 9.3.1 

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

D 9.3.2 

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

D 9.3.3 

Additional Information Often Missing and Resulting in Data Requests 
 Provide copies of application for state air permits and agency 

determinations, as appropriate 
  

 For major sources of air emissions (as defined by the EPA), 
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.

 Appendix B 

 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 building, and orientation of 
equipment away from noise-sensitive areas.

  

 

1 D Applicant R  Manufacturer’s Data 
 G Community Noise, EPA 1971 U   Noise Survey 
 EE State Air Quality Agency N/A Not applicable to the Project
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Response to FERC Comments on October 31, 2011 

Comment: Found in: 

1.    Transco states that emissions from the 
emergency generators at proposed Compressor 
Station 303 and the Leidy Interchange Hub would 
be insignificant.  Quantify the emissions and cite 
regulations reviewed to determine insignificant 
status. 

9.2.3 under State Requirements 

2.    Discuss the applicability of New Source 
Performance Standards for modification and/or 
reconstruction for the eight reciprocating 
compressors at Compressor Station 505. 

9.2.3 under Federal Requirements 

3.    Clarify if the modifications at Compressor Station 
505 would result in no change in potential or 
actual emission (or both). 

9.3.2 

4.    Include applicable state ambient air quality 
standards in tables 9.2-1 and 9.2-2. 

9.2.2 

5.    Provide a summary of local noise ordinances for 
the Project. 

9.4.2 

6.    Identify noise mitigation measures and quantify 
noise reductions for pipeline construction for the 
Noise Sensitive Areas (NSAs) identified in table 
9.4-3. 

9.3.4  

7.   Provide a plot/site plan for each HDD entry and 
exit site identifying the nearest NSAs within 0.5 
mile at a scale no smaller than 1:3,600. 

Figure 9.4-3  and 9.4-4 

8.   Identify the duration of each HDD (in weeks). 9.4.2 under Horizontal Directional 
Drilling 

9.   Identify whether the noise levels presented in 
Tables 9.4-4 through 9.4-6 are a day-night 
equivalent (Ldn) or 24-hour equivalent (Leq). 

9.4.3 

10. Include NSAs in proximity to the HDD exit points 
in table 9.4-5. 

9.4.3 

11. Identify noise mitigation measures that Transco 
would commit to implementing and quantify noise 
reductions for HDD activity for the NSAs (exit and 
entry) identified in Table 9.4-5. 

9.4.4 

12. Update table 9.4-7 to include the direction to each 
NSA for both compressor stations and to include 
the medical/surgical building near the proposed 
new Station 303 as identified during the scoping 
period. 

9.4.3 
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Response to FERC Comments on October 31, 2011 

Comment: Found in: 

13. Provide a plot/site plan for each compressor 
station showing the location of the nearest NSAs 
within 1 mile at a scale no smaller than 1:3,600. 

Figure 9.4-1 and 9.4-2 
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 9. AIR QUALITY AND NOISE 

9.1 INTRODUCTION 

Transcontinental Gas Pipe Line Company, LLC (Transco) is proposing to expand its 

pipeline systems in the Pennsylvania-New Jersey-New York region to meet the immediate and 

future demand for natural gas in the Northeast.  To accomplish this, Transco will file an 

application for a Certificate of Public Convenience and Necessity (Certificate) from the Federal 

Energy Regulatory Commission (FERC).  Transco is requesting authorization to construct and 

operate the Northeast Supply Link Project (NSL Project, or Project) to expand its existing 

pipeline systems located in Pennsylvania, New Jersey, and New York under Section 7(c) of the 

Natural Gas Act (NGA); and to abandon certain facilities under Section 7(b) of the NGA.  The 

NSL Project will create a new transportation path for 250,000 decatherms per day (dt/d) of 

natural gas from various receipt points on Transco’s Leidy Line in Pennsylvania to various 

delivery points along Transco’s mainline and Leidy systems in Pennsylvania, New Jersey, and 

New York.    

The Project will consist of 12.03 miles of 42-inch diameter pipeline looping extension, 

26.95 miles of pipeline uprate, 0.46 miles of 36-inch diameter pipeline replacement, construction 

of a new compressor station and new electrical substation, and modification of several 

aboveground facilities.  The proposed facilities are located in Pennsylvania, New Jersey, and 

New York.  An overview of the proposed facilities is provided below.  Refer to Figure 1.1-1 in 

Resource Report (RR) 1, “General Project Description,” for a Project overview map that shows 

the location of all proposed facilities and their association with Transco’s existing pipeline 

facilities. 

Proposed Pipeline Facilities  

■Muncy Loop (Lycoming County, Pennsylvania):  Approximately 2.22 miles of 42-inch 
diameter pipeline, extending the existing Leidy Line “D” loop between mileposts (MPs) 
128.97 and 131.19.   

 
■Palmerton Loop (Monroe County, Pennsylvania):  Approximately 3.17 miles of 42-inch 

diameter pipeline, extending the existing Leidy Line “D” loop between MPs 40.50 and 43.67.     
 
■Stanton Loop (Hunterdon County, New Jersey):  Approximately 6.64 miles of 42-inch 

diameter pipeline, extending the existing Leidy Line “C” loop between MPs 6.90 and 13.54.   
 
■Caldwell B Replacement (Essex County, New Jersey):  Approximately 0.46-mile 

replacement of the existing 36-inch diameter Caldwell B Loop.   
 

Construction alignment sheet mapping for the proposed pipeline facilities is included in the 

Mapping Supplement in Volume 3.   
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Proposed Pipeline Uprates 

■Caldwell Uprate (Essex, Passaic, Bergen, and Hudson counties, New Jersey):  
Pressure uprate along approximately 25.55 miles of the existing 36-inch Caldwell B Loop, 
Mainline B, and 72nd Street Lateral.   

 
■Long Island Extension Uprate (Richmond County, New York):  Pressure uprate along 

approximately 1.40 miles of the existing 26-inch diameter Long Island Extension pipeline.   
 

The pipeline uprates will not include any ground disturbance and are, therefore, not 

discussed further in this RR.  All work related to the uprates will be at aboveground facilities as 

described below.   

New Compressor Station: New Jersey 

■Compressor Station 303 (Essex County, New Jersey):  A new single-unit 25,000 hp 
electric-drive compressor station. 

 

New Electrical Substation: New Jersey 

■Electrical Substation (Essex County, New Jersey):  A new high voltage electric 
substation to be constructed on an existing PSE&G transmission ROW to transmit power 
from the PSE&G grid to Compressor Station 303.   

 
Site plans for the new compressor station and electrical substation are provided in the 

Mapping Supplement in Volume 3. 

Compressor Station Modification:  Pennsylvania 

■Compressor Station 515 (Luzerne County, Pennsylvania):  An additional 16,000 
horsepower (hp) compressor unit at Transco’s existing Compressor Station 515. 

Compressor Station Modification:  New Jersey  

■Compressor Station 505 (Somerset County, New Jersey):  Facility modifications to 
compressors only at Transco’s existing Compressor Station 505. 

 
Site plans for the compressor station modifications are provided in the Mapping 

Supplement in Volume 3. 

Other Aboveground Facility Modifications:  Pennsylvania   

■Leidy Interchange Hub (Clinton County, Pennsylvania):  Facility modification associated 
with upgrading the odorization system due to increased flow volumes. 

 
■Mainline Valves (MLVs) (Lycoming and Monroe Counties, Pennsylvania):  Relocation 

and modification of MLVs along the Muncy and Palmerton pipeline loops. 
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Other Aboveground Facility Modifications:  New Jersey 

■Roseland Meter and Regulator (M&R) Station (Essex County, New Jersey):  Facility 
modification due to the Caldwell Uprate including valve and piping replacement and 
regulation installation.  It may also include modification related to the proposed Compressor 
Station 303. 

 
■Montclair State University M&R Station (Passaic County, New Jersey):  Facility 

modification due to the Caldwell Uprate including valve replacement and isolation of the 
station during testing of the Caldwell Loop.   

 
■East Rutherford M&R Station (Bergen County, New Jersey):  Isolation of the scrubbers 

and heaters during testing of the Caldwell Loop.  Facility modification due to the Caldwell 
Uprate including additional regulation installation. 

 
■Regulator Station 240 (Bergen County, New Jersey):  Isolation of Regulator Station 240 

piping during testing of the Caldwell Loop; pressure testing of Meadows Regulator No. 2 and 
installation of valves and other equipment. 

 
■Meadows Heaters (Bergen County, New Jersey):  Modification of existing heaters and 

replacement of an existing heater to accommodate increased flow volumes. 
 
■Mainline Valve (MLV) 505B60 (Essex County, New Jersey):  Modifications and testing to 

accommodate increased pressure.   
 
■Paterson Lateral Take-off (Bergen County, New Jersey):  Installation of overpressure 

protection from Mainline B. 
 
■MLVs (Hunterdon County, New Jersey):  Relocation and modification of MLVs along the 

Stanton Loop. 

Other Aboveground Facility Modifications:  New York 

■Narrows M&R Station (Richmond County, New York):  Modification to accommodate 
proposed increased delivery volumes. 

 
■ Brooklyn Regulating Vault (Kings County, New York):  Addition of below-grade, 

downstream regulation facility adjacent to an existing facility to accommodate proposed 
increased delivery volumes. 

 
■134th Street Manhattan M&R Station (New York County, New York):  Facility modification 

due to the proposed increased delivery volumes, including piping replacement, building 
replacement, and ancillary modifications. 

 
Site plans for all aboveground facility modifications are provided in the Mapping 

Supplement in Volume 3.   

RR 9 describes existing air quality and noise conditions that will be directly or indirectly 

affected by construction and operation of Transco’s proposed Project.  It characterizes and 

quantifies existing air quality and noise; identifies affected noise-sensitive areas; and includes 

discussions of potential impacts on air quality and noise from construction activities and 

operation of the proposed facilities.  RR 9 also summarizes federal, state, municipal, and other 
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local agency air quality and noise regulations applicable to the proposed Project and, as 

appropriate, discusses forms of mitigation that will be used to reduce impacts during 

construction and operation of the facilities associated with the Project. 

In addition to the facility description listed above, additional equipment pertinent to RR 9 

is described below: 

■Compressor Station 303 (Essex County, New Jersey):  An emergency electric generator 
powered by a 309-horsepower (hp) natural-gas-fueled engine will be installed to supply 
electricity to essential equipment during electrical grid power outages. 

 
■ Electric Substation for Compressor Station 303 (Essex County, New Jersey):  Circuit 

breakers used at the substation will contain the greenhouse gas sulfur hexafluoride (SF6).  
Emissions of SF6 may occur due to leakage from the equipment. 

 
■Leidy Interchange Hub (Clinton County, Pennsylvania): An emergency electric generator 

powered by a 68-hp natural-gas-fueled engine will be installed to supply electricity to the 
odorant equipment during electrical grid power outages.  A small flare with a natural gas 
pilot flame will be used to combust gases vented from the odorant system during routine 
maintenance. 

9.2.1 Climate and Meteorology 

The dispersion of air pollutants depends upon many factors, including meteorological 

conditions.  The NSL Project spans the states of Pennsylvania, New Jersey and New York (New 

York City) in the northeastern United States.  This summary climate discussion is based on data 

from two representative stations for the portions of the Project within Pennsylvania 

(Scranton/Wilkes-Barre) and New Jersey/New York (Newark).  

Pennsylvania 

Climate information from Scranton/Wilkes-Barre PA is representative of climatic 

conditions for project components in Pennsylvania. 

The Project area consists of rolling hills to valley/mountainous terrain.  These 

topographic features influence temperature, precipitation and wind flow in the region and can 

result in wide variation in these meteorological conditions over short distances.  Maximum 

temperatures can reach 100F during the summer in the region; conversely in winter low 

temperatures can drop below zero.  Precipitation is uniformly distributed throughout the year 

with only occasional extreme events due to remnants of a tropical storm passing over the area, 

or occasional heavy snow storms in winter.  The prevailing wind direction is from the southwest 

and annual average wind speed is 8 miles per hour. 
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New Jersey/New York 

The majority of the construction work for the Project will occur in central New Jersey and 

in the northeastern New Jersey/New York City metropolitan area.  These areas are in the 

central climate zone of New Jersey generally represented by conditions in Newark, New Jersey.  

The Project areas in New Jersey consist of rolling hills in the west to flat areas in the 

east with large developed urban areas.  Maximum temperatures can reach 100F during the 

summer in New Jersey; in winter low temperatures rarely drop below zero in the Newark area 

but below zero readings are more frequent in the western part of the area.  Precipitation is 

uniformly distributed throughout the year with occasional extreme events due to remnants of a 

tropical storm passing over the area, or occasional heavy snow storms in winter.  The prevailing 

wind direction is from the southwest and annual average wind speed is 10 miles per hour. 

9.2.2 Existing Air Quality 

The Clean Air Act (CAA) of 1970, 42 United States Code (USC) 7401 et seq., amended 

in 1977 and 1990, is the primary federal statute governing air pollution.  The CAA designates six 

pollutants as criteria pollutants, for which National Ambient Air Quality Standards (NAAQS) have 

been promulgated to protect public health and welfare.  The six criteria pollutants are particulate 

matter, (including PM10 and PM2.5), carbon monoxide (CO), sulfur dioxide (SO2), nitrogen dioxide 

(NO2), lead (Pb), and ground-level ozone (O3).  Volatile organic compounds (VOC) are not 

considered a criteria pollutant but are analyzed since VOC are precursors to ground-level ozone 

formation. 

Air quality monitoring data from the Environmental Protection Agency (EPA) Air Quality 

System (AQS) was reviewed to characterize background air quality for regulated criteria 

pollutants.  Air quality monitoring stations in closest proximity to compressor station 515 were 

used as representative background values for the Pennsylvania portion of the Project area.  For 

New Jersey, air monitoring stations near or in the counties of Hunterdon, Essex, Somerset and 

Bergen were used; the highest monitored value for each pollutant from the stations available in 

these counties was selected.  Table 9.2-1 and Table 9.2-2 show background air quality data 

(EPA 2011a, 2011b).  Note that although NAAQSs for nitrogen dioxide and sulfur dioxide on a 

1-hour averaging period have been finalized, and 1-hour ambient monitoring data is available on 

the EPA AirData database, official monitoring data in the proper statistical form to determine 

compliance with the new NAAQS has not been finalized at this time and is not available on the 

EPA AirData database. 
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Table 9.2-1 
Background Ambient Air Quality and Primary Ambient Air Quality Standards for Pennsylvania 

Air Pollutant Averaging Period Monitor Values a Monitoring Site Year 
NAAQS and 

Pennsylvania 
AAQSf 

Sulfur Dioxide 
(SO2) 

1-hourc See note a - - 0.075 ppm 

24-hourd 0.022 ppm Chilwick/Washington 
Wilkes Barre 

2008 0.14 ppm 

Annuald 0.004 ppm Chilwick/Washington 
Wilkes Barre 

2008 0.03 ppm 

Carbon Monoxide 
(CO) 

1-hour 2.6 ppm Chilwick/Washington 
Wilkes Barre 

2008 35 ppm 

8-hour 1.9 ppm Chilwick/Washington 
Wilkes Barre 

2008 9 ppm 

Nitrogen Dioxide 
(NO2) 

Annual 0.01 ppm Chilwick/Washington 
Wilkes Barre 

2008 0.053 ppm 

1-houre See note a - - 0.1ppm 

Ozone (O3) 8-hourb 

 

0.075 ppm Chilwick/Washington 
Wilkes Barre 

2008 0.075 ppm 

(2008 Standard) 

0.08 ppm 

(1997 standard) 

Particulate Matter 
of 10 microns in 
diameter or less 
(PM10) 

24-hour 48 Chilwick/Washington 
Wilkes Barre 

2008 150 g/m3 

Particulate Matter 
of less than 2.5 
microns in 
diameter (PM2.5) 

24-hour 27.7 g/m3 George St. - Scranton 2008 35 g/m3 

Annual 10.8 g/m3 George St. - Scranton 2008 15 g/m3 

Source:  For NAAQS - EPA 2011a:  http://www.epa.gov/air/criteria.html. For monitor values - EPA 2011b. 

 

Note: 
a  Monitored values of pollutants obtained from the Air Data Section of EPA; most recent data reported is generally year 2008. For 1-

hour SO2, the 3-year average of the 99th percentile of the daily maximum 1-hour average is not shown at EPA 2011b. 
b  Average of 4th highest daily maximum over 3 years. 
c  Final rule signed June 2, 2010. To attain this standard, the 3-year average of the 99th percentile of the daily maximum 1-hour average 

at each monitor within an area must not exceed 75 ppb (0.075 ppm). 
d  EPA is revoking the 24-hour and Annual primary SO2 standard, but is retaining the secondary standards.  As of June 30, 2010, EPA 

still shows primary SO2 standards for the 24-hour and annual periods, so they are retained here. 
e  To attain this standard, the 3-year average of the 98th percentile of the daily maximum 1-hour average at each monitor within an area 

must not exceed 100 ppb (0.1ppm), effective January 22, 2010. 
f    Additional Pennsylvania AAQS exist for beryllium, fluorides, and hydrogen sulfide; however, the proposed Project will not produce 

emissions of these compounds. 

Key: 

g/m3 = micrograms per cubic meter. 

NAAQS = National Ambient Air Quality Standards. 

ppm = parts per million. 
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Table 9.2-2 
Background Ambient Air Quality and Ambient Air Quality Standards for New Jersey/New York 

Air Pollutant Averaging 
Period 

Monitor 
Values a 

Monitoring 
Site 

Year Federal NAAQS  New 
York 

AAQS f 

New Jersey AAQS 

Primary Secondary Primary Secondary 

Sulfur Dioxide 
(SO2) 

1-hourc See note a - - 75 ppb none Federal Federal Federal 

3-hour 0.023 ppm 133 River St., 
Hackensack, 
Bergen Co. 

2009 none 0.5 ppm 0.50 
ppm 

none 1300 μg/m3 

(0.5 ppm) 

(rolling avg) 

24-hourd 0.009 133 River St., 
Hackensack, 
Bergen Co. 

2009 none none 0.14 
ppm 

365 μg/m3 

(0.14 ppm) 

(rolling avg) 

260 μg/m3 

(0.1 ppm) 

(rolling avg) 

Annuald 0.001 133 River St., 
Hackensack, 
Bergen Co. 

2009 none none 0.03 
ppm 

80 μg/m3 
(0.03 ppm)  

(rolling avg) 

60 μg/m3 

(0.02 ppm) 

(rolling avg) 

Carbon 
Monoxide (CO) 

1-hour 2.2 ppm 133 River St., 
Hackensack, 
Bergen Co. 

2008 35 ppm none 35 ppm 35 ppm none 

8-hour 1.8 ppm 133 River St., 
Hackensack, 
Bergen Co. 

2008 9 ppm none 9 ppm 9 ppm none 

Nitrogen 
Dioxide (NO2) 

Annual 0.021 ppm Main and 
Greenwood 

E.  
Orange, 
Essex 
County 

53 ppb  Same as 
primary 

50 ppb 50 ppb 

(rolling avg) 

Federal 

1-houre See note a - - 100 ppb Federal Federal Federal Federal 

Ozone (O3) 8-hourb 

 

0.085 ppm Raritan STP 

Raritan 
Township, NJ 

Hunterdon 
County 

2008 0.075 
ppm 

 

Same as 
primary 

none none none 

1-hour    none none 0.12 
ppmg 

0.12 ppm 0.08 ppm 

Particulate 
Matter of 10 
microns in 
diameter or less 
(PM10) 

24-hour 69 µg/m³ Lemoine Ave. 

Fort Lee, NJ 

Bergen County 

2008 150 
µg/m³ 

Same as 
primary 

Federal j Federal Federal 

Particulate 
Matter of less 
than 2.5 
microns in 
diameter (PM2.5) 

24-hour 32.2 Fort Lee Library 

Bergen County 

2008 35 
µg/m³ 

Same as 
primary 

none Federal Federal 

Annual 12.7 Fort Lee Library 

Bergen County 

2008 15 
µg/m³ 

Same as 
primary 

none Federal Federal 

Total 
Suspended 
Particulates i 

24-hour not 
monitored 

none none      none       none 250 
µg/m³ 

260 150 

12 
consecutive 

months 

not 
monitored 

none none none none 75 µg/m³ 75 60 

Lead Rolling 3-
month 

NJ not 
monitored 

NY – see 
note a 

NJ – none 

NY – Bronx 
JHS 126 

2009 0.15 
µg/m³ 

Same as 
primary 

see note 
h 

1.5 µg/m³ none 
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Table 9.2-2 
Background Ambient Air Quality and Ambient Air Quality Standards for New Jersey/New York 

Air Pollutant Averaging 
Period 

Monitor 
Values a 

Monitoring 
Site 

Year Federal NAAQS  New 
York 

AAQS f 

New Jersey AAQS 

Primary Secondary Primary Secondary 

Hydrocarbons  3-hour  

(6-9 am) 

see note k - - none none 0.24 
ppm 

none none 

Source:  For NAAQS - EPA 2011a:  http://www.epa.gov/air/criteria.html. For monitor values - EPA 2011b. 

 

Note: 
a Monitored values of pollutants obtained from the Air Data Section of EPA; most recent data reported is generally year 2008. For 1-hour SO2, 

insufficient data has been collected to determine the 3-year average of the 99th percentile of the daily maximum 1-hour average. For rolling 3-
month lead, monitor data in form of standard not yet available. 

b  Average of 4th highest daily maximum over 3 years. 
c Final rule signed June 2, 2010. To attain this standard, the 3-year average of the 99th percentile of the daily maximum 1-hour average at each 

monitor within an area must not exceed 75 ppb (0.075 ppm). 
d  EPA is revoking the 24-hour and Annual primary SO2 standard, but is retaining the secondary standards.  As of June 30, 2010, EPA still shows 

primary SO2 standards for the 24-hour and annual periods, so they are retained here. New Jersey expresses its SO2 standard in units of μg/m3. 
e  To attain this standard, the 3-year average of the 98th percentile of the daily maximum 1-hour average at each monitor within an area must not 

exceed 100 ppb (0.1ppm), effective January 22, 2010. 
f    New York State also has ambient standards for beryllium, fluorides, hydrogen sulfide, and settleable particles (dustfall).  Ambient monitoring for 

these pollutants is not currently conducted. 
g   EPA revoked the 1-hour ozone standard in all areas, although some areas have continuing obligations under that standard ("anti-backsliding").  

The standard is attained when the expected number of days per calendar year with maximum hourly average concentrations above 0.12 ppm is 
< 1. 

h   The federal standard for lead has not yet been officially adopted by New York. The 0.15 µg/m³ standard is effective January 12, 2009, and 
replaces the previous level of 1.5 µg/m³.  However, the 1978 lead standard (1.5 μg/m3 as a quarterly average) remains in effect until one year 
after an area is designated for the 2008 standard, except that in areas designated nonattainment for the 1978 standard, the 1978 standard 
remains in effect until implementation plans to attain or maintain the 2008 standard are approved. This designation has not yet been established 
by the EPA. 

I    New York State also has 30-, 60-, and 90-day standards, as well as geometric mean standards of 45, 55, and 65 µg/m³ in Part 257 of NYCRR. 
While these TSP standards have been superseded by PM10 standards, TSP measurements may still serve as surrogates to PM10 measurements 
in the determination of compliance status. 

j    The federal standard for PM10 has not yet been officially adopted by New York, but it is currently being applied to determine compliance status. 
k    New York monitors for toxics (VOCs) on an every 6th day midnight-to-midnight schedule.  No monitoring is performed specifically for the New 

York State hydrocarbon standard. 

 

Key: 

g/m3 = micrograms per cubic meter. 

NAAQS = National Ambient Air Quality Standards. 

ppm = parts per million. 

ppb = parts per billion. 

9.2.3 Regulatory Requirements for Air Quality 

Federal Requirements 

New Source Performance Standards (NSPS) 
NSPS for various engine sizes and types are promulgated by EPA.  These standards 

implement Section 111(b) of the CAA.  NSPS regulations are issued for categories of sources 

that cause or contribute significantly to air pollution which may reasonably be anticipated to 

endanger public health or welfare.  The standards apply to new stationary sources of emissions, 

i.e., sources whose construction, reconstruction, or modification began after a standard for 
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those sources was proposed.  NSPSs typically applicable to natural gas compressor station 

engines are:  

■ NSPS for stationary spark ignition internal combustion engines, promulgated under 40 CFR 
Part 60, Subpart JJJJ; and 

 
■ NSPS for stationary gas turbines, promulgated under 40 CFR Part 60, Subpart KKKK.   
 

A third NSPS (Subpart Kb) for volatile organic liquid (VOL) storage tanks may be 

applicable to the Northeast Supply project.  Storage tanks for natural gas condensate and/or 

oil/water mixture may be installed at Station 303; however, the tank specification work has not 

been completed.  

NSPS Subpart JJJJ regulates emissions of NOx, carbon monoxide (CO) and volatile 

organic compounds (VOC).  NSPS Subpart JJJJ is applicable to the backup generator engines 

proposed for the Leidy Interchange Hub in Pennsylvania and Compressor Station 303 in New 

Jersey because the engines are spark ignited internal combustion engines, are less than 500 

horsepower in size, are commencing construction after June 12, 2006, and the engines will be 

manufactured after the applicability date in the NSPS (July 1, 2008).  Transco will comply with 

Subpart JJJJ requirements as required by the air permits issued by PADEP and NJDEP. 

The NSPS for Spark Ignition Internal Combustion Engines (Subpart JJJJ) does not apply 

to the modifications at Compressor station 505 because the engines are not being modified.  

Only the compressor equipment attached to the engines is being modified.   

NSPS Subpart KKKK regulates emissions of nitrogen oxides (NOx) and sulfur dioxide 

(SO2) from combustion turbines.  The new gas turbine proposed for installation at Compressor 

Station 515 will be subject to NSPS Subpart KKKK.  Transco will comply with these 

requirements as required by the air permits issued by PADEP.      

National Emission Standards for Hazardous Air Pollutants (NESHAP) 
NESHAP for stationary combustion turbines were promulgated under 40 CFR Part 63, 

Subpart YYYY.  Under Subpart YYYY, there are no requirements applicable to existing turbines 

greater than or equal to 1 MW (approximately 1,340 hp).  Furthermore, on August 18, 2004, the 

D.C. Circuit Court issued a Stay of Implementation on 40 CFR Part 63, Subpart YYYY.  EPA is 

evaluating the possibility of delisting gas-fired turbines from the Rule.  Currently, natural gas-

fired turbines are only subject to the general permitting and notification requirements under 40 

CFR Part 63, Subpart A.  Thus, there are no pollutants regulated under the current Subpart 

YYYY.  The new gas turbine proposed for installation at Compressor Station 515 will be subject 

to the general permitting and notification requirements under 40 CFR Part 63, Subpart A.  

Transco will comply with these requirements. 
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NESHAP for Reciprocating Internal Combustion Engines (RICE) amendments are 

promulgated under 40 CFR Part 63, Subpart ZZZZ by the EPA.  This NESHAP is applicable at 

major and area (minor) sources of HAPS.  The original major source NESHAP for Reciprocating 

Internal Combustion Engines (RICE) was amended to include those with a site rating of 500 hp 

or less located at major sources, and new and reconstructed stationary RICE located at area 

sources.  An area source is defined as a minor source.  The pollutant regulated by this NESHAP 

is the hazardous air pollutant formaldehyde.  

New spark ignition internal combustion engines subject to 40 CFR Part 63, Subpart 

ZZZZ applicability will be installed at the Leidy Interchange Hub in Pennsylvania and at 

Compressor Station 303 in New Jersey.  Both engines will serve as backup generator engines 

and will have limited operational time.  Neither location is a major source of air emissions, thus 

Subpart ZZZZ requirements applicable to area sources will apply.  Transco will comply with 

these requirements as required by air permit or registrations issued by PADEP and NJDEP.   

Federal Class I Areas 

Two factors determine potential effects on Federal Class I areas:  the magnitude of 

emissions and distance to any Class I areas.  Federal Class I areas in Pennsylvania, New 

Jersey and surrounding states include:  

■ Pennsylvania – none; 
■ New Jersey – Brigantine National Wildlife Refuge; 
■ West Virginia – Otter Creek and Dolly Sods Forest Service Wilderness areas; 
■ Vermont – Lye Brook Forest Service Wilderness area. 
 

New stationary sources will be added at three locations.  The only significant emission 

source to be added will be the gas turbine addition at Compressor Station 515.  The small (309 

hp) backup generator engine to be installed at Compressor Station 303 (an electric motor driver 

will be used for the compressor) and at the Leidy Interchange Hub (68 hp) will cumulatively 

produce about 4 tpy of criteria pollutants and would not affect Class I areas at the distances 

each facility is from the listed Class I area.  The distance and direction to Federal Class I Areas 

from Compressor Station 515 are:  

■ Brigantine National Wildlife Refuge (NJ) – 220 kilometers to the southeast; 
■ Otter Creek Wilderness Area (WV) – 415 kilometers to the southwest; 
■ Dolly Sods Wilderness Area (WV) – 400 kilometers to the southwest; and 
■ Lye Brook (VT) – approximately 300 kilometers to the northeast. 
 

Potential emissions for the additional gas turbine at Compressor Station 515 are 33 tpy 

for NOx, 34 tpy for CO, 5.2 tpy for VOC and less than 2 tpy for SO2 and PM.  Given the 

distance to Class I areas, these emissions are not expected to have a detrimental effect on the 

Class I areas.  SCREEN3 modeling results shown in section 9.3.2.1 show that emissions from 
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the new Station 515 turbine affect ambient concentrations up to 1 kilometer from the station, 

after which the concentration gradient does not change appreciably with distance.  At 1 

kilometer from the station, the contribution to annual NO2 is 0.2 µg/m3.   

Greenhouse Gas Reporting and Permit Requirements 

The EPA has promulgated rules requiring monitoring, reporting and recordkeeping for 

greenhouses gases beginning with calendar year 2010.  The final mandatory reporting rule was 

published in the Federal Register, Volume 74, No. 209, on October 30, 2009.  A compressor 

station would have to report its GHG emissions if their aggregate maximum rated heat input 

from all combustion sources is greater than 30 million BTU/hr and the station emits more than 

25,000 metric tons per year of carbon dioxide equivalent (CO2e). 

The EPA has also promulgated the Prevention of Significant Deterioration and Title V 

Greenhouse Gas Tailoring Rule (Federal Register, Volume 75, No. 106, June 3, 2010).  The 

first phase-in step of the tailoring rule began on January 2, 2011 and required application of 

PSD or Title V requirements to sources’ GHG emissions only if the sources are already subject 

to PSD or Title V due to their non-GHG pollutants.  A source is subject to PSD requirements 

under this first step if GHG emissions increase by at least 75,000 tpy CO2e and also has a 

significant increase in at least one non-GHG pollutant.  For Title V, only sources with a Title V 

permit, or new sources obtaining a Title V permit for non-GHG pollutants are required to 

address GHGs in phase I of the Tailoring Rule.  The second phase-in began July 1, 2011.  New 

sources and existing sources not previously subject to Title V that emit at least 100,000 tpy 

CO2e will become subject to PSD and Title V requirements.  Also, sources that have the 

potential to emit at least 100,000 tpy CO2e and that undertake a modification that increases net 

emissions of GHGs by 75,000 tpy CO2e will be subject to PSD requirements. 

General Conformity 

Section 176 of the 1990 CAA Amendments required EPA to promulgate rules to ensure 

federal actions conform to the appropriate State Implementation Plan (SIP).  These rules, 

known together as the General Conformity Rule (40 CFR 51.850-.860 and 40 CFR 93.150-

.160), require any federal agency responsible for an action in a non-attainment or maintenance 

area for any criteria pollutant to determine if the action conforms to the applicable SIP or is 

exempt from the General Conformity Rule requirements.  This means federally supported or 

funded activities will not:  

1. Cause or contribute to any new air quality standard violation;  
2. Increase the frequency or severity of any existing standard violation; or  
3. Delay the timely attainment of any standard, interim emission reduction or other milestone.  
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USEPA amended the General Conformity rule in 2010 (Federal Register, Volume 75, 

Number 64, April 5, 2010).  Included in the amendment, and directly applicable to a General 

Conformity analysis for the Northeast Supply project, is the exclusion of emissions regulated by 

permit issued under minor and major New Source Review from a General Conformity 

applicability analysis.  Previously, only major NSR permit emissions were excluded. 

A General Conformity analysis consists of two steps.  The first step is an applicability 

analysis where estimated project emissions from construction and operation (with emission 

sources covered by a permit excluded) are compared to de minimis thresholds defined in the 

General Conformity Rule.  Step two, a General Conformity determination, is required for each 

pollutant where the total of direct and indirect emissions caused by a federal action (such as a 

FERC action) would equal or exceed de minimis levels as specified in 40 CFR Part 93.153 with 

the exceptions specified in 40 CFR Part 51.853(c), (d), or (e) (USEPA 2008a).  Conformity 

evaluations are not required for areas that are in attainment for NAAQS.  

Jurisdictional facilities (compressor stations, pipeline loops, and meter/regulator stations) 

are situated in various counties in Pennsylvania, New Jersey and New York.  There are no non-

jurisdictional facilities associated with the Project. Table 9.2-3 shows the National Ambient Air 

Quality Standard designations for project locations and non-jurisdictional facility locations.  The 

1-hour ozone nonattainment areas never achieved attainment with the 1-hour ozone NAAQS, 

therefore emission thresholds for the 1-hour designation still apply for General Conformity 

purposes to prevent backsliding and to achieve the goal of attainment.   

General Conformity applies to the direct emissions from jurisdictional project activities in 

the counties designated non-attainment shown in Table 9.2-3. A General Conformity 

applicability analysis for the combined direct and indirect emissions is required for these 

pollutants and is discussed in section 9.3.1.1.  As noted earlier, any emissions included in minor 

or major NSR permits (e.g. Compressor Station 515) are excluded from the General Conformity 

applicability analysis. 

For ozone nonattainment areas, emissions of VOC and NOx are evaluated since they 

are precursor pollutants to ozone formation.  For PM2.5 nonattainment areas, emission of VOC, 

NOx and SO2 are evaluated since they are precursor pollutants to PM2.5 formation.  For CO 

maintenance areas, direct emissions of CO are evaluated.  Applicability of General Conformity 

to construction and operation emissions is discussed in the following sections.  Project activities 

in counties belonging to the same nonattainment area are assumed to contribute cumulatively to 

the nonattainment area. 
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Table 9.2-3 
Air Quality Designations for the Project Counties 

State 

County 

(Nonattainment 
Area Name) Project Activity 

Ozone 

Carbon Monoxide 

PM2.5 

(1997/2006) 

8-Hour 

(1997) 1-Hour(1) 

PA Clinton 

(not applicable) 

Leidy Interchange Hub 
Odorization and Backup 
Generator 

Attainment Attainment Attainment Attainment both 

PA Lycoming 

(not applicable) 

Muncy Loop construction Attainment Attainment Attainment Attainment both 

PA Luzerne 

(Scranton – 
Wilkes Barre) 

Compressor Station 515 
gas turbine addition 

Maintenance Marginal Attainment Attainment both 

PA Monroe  

(Scranton – 
Wilkes Barre) 

Palmerton Loop 
construction 

Maintenance Marginal Attainment Attainment both 

New York, Northern New Jersey, Long Island (NY-NJ-CT) Ozone Nonattainment Area 

NJ Hunterdon Stanton Loop 
construction 

Moderate Severe-17 Attainment Attainment both 

NJ Somerset Compressor Station 505 
compressor updates 
only (construction only – 
no changes to engines 
or operational 
emissions) 

Moderate Severe-17 Borough of 
Somerville – 
maintenance, rest 
Attainment 

Nonattainment both 

NJ Essex Compressor Station 303 
(electric motor) and 
substation, Roseland 
M&R, Caldwell B 
Replacement 

Moderate Severe-17 Maintenance 
(moderate 
>12.7ppm) 

Nonattainment both 

NJ Passaic Montclair M&R Moderate Severe-17 Cities of Clifton, 
Patterson, Passaic 
are Maintenance. 
Rest of county 
Attainment 

Nonattainment both 

NJ Bergen Meadows Heaters, 
Regulator Station 240, 
East Rutherford M&R, 
Patterson Lateral 

Moderate Severe-17 Maintenance 
(moderate 
>12.7ppm) 

Nonattainment both 

NY New York  134th Street Manhattan 
M&R,  

Moderate Severe-17 Maintenance 
(moderate 
>12.7ppm) 

Nonattainment both 

Source: EPA 2011c.   

 

Notes: 
(1) To prevent backsliding and to meet the goals of the CAA to achieve attainment of Ozone NAAQS, thresholds applicable to the 1-

hour ozone designation apply for General Conformity. 
(2) Project activities associated with the Long Island Extension Uprate in Richmond County NY does not involve use of emission 

producing equipment, therefore this project component does not need evaluation with respect to air quality. 

State Requirements 

State air quality rules govern the issuance of air permits for construction and operation of 

a stationary emission source.  For larger facilities subject to major New Source Review or 

nonattainment area New Source Review permitting, review and approval at the Federal level 
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may be required.  No permitting is required for changes that do not affect emission producing 

equipment.  For existing facilities, modifications themselves can be classified as minor or major 

depending on the amount of the emission increase and the level of existing permitted 

emissions.  For new facilities, classification as a minor or major source depends on the quantity 

of potential emissions and the existing air quality designation of the project location. 

An analysis of existing emissions and potential emissions for Compressor Station 515, 

Leidy Hub and Station 303 was performed to evaluate air permit requirements and applicable air 

regulations.     

Pennsylvania 
The addition of the gas turbine compressor at Compressor Station 515 and emergency 

generator engine at Leidy Hub are regulated in Pennsylvania by air quality permit programs.  Air 

permits allowing for construction of emission sources in Pennsylvania are based on Plan 

Approval applications and are required prior to initiating modifications or adding to the emission 

sources at existing facilities or prior to constructing a new facility.  

Transco submitted a Plan Approval application for the gas turbine addition at 

Compressor Station 515 on March 29, 2011.  The application requested the turbine be 

permitted to operate for 8,760 hours per year. 

Transco is evaluating the permit requirements for the Leidy Interchange Hub.  Design 

and specification of the odorant system and small backup generator engine are currently in 

progress.  Transco believes the operation of the odorant system will result in negligible air 

pollutant emission and will submit a request for determination (RFD) from PADEP on exempting 

the odorant system from permit requirements.  Transco also believes the small backup 

generator (68 hp) qualifies for exemption from permitting based on the engine’s heat input rating 

(0.5 MMBtu/hr) being well below the exemption threshold of 10 MMBtu/hr for a combustion unit 

firing natural gas, as stated in Title 25 Pennsylvania Code Chapter 127.14(a)(3).    

New Jersey 
The small backup generator to be installed at Compressor Station 303, and potentially 

the natural gas condensate and oil/water tanks, would be subject to NJDEP air permit rules.  

The specific generator unit to be installed and tank design has not been selected; Transco will 

apply for the appropriate air permit at a future date. 

Transco has not determined the engineering requirements for increasing the heating 

capability at the Meadows Heater site.  If a new or modified heater is required, Transco will 

evaluate air permitting requirements and submit an air permit application, if necessary. 

New Jersey also has regulations governing idling of on-road vehicles and non-road 

construction equipment.  Idling is limited to no more than 3 minutes (N.J.A.C 7:27-14 for diesel 
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vehicles; N.J.A.C. 7:27-15 for gasoline vehicles).  Transco will comply with these idling 

regulations during construction projects in New Jersey.     

New York 
There are currently no project components in New York that will require new air permits 

prior to construction.   

9.3 AIR EMISSION IMPACTS 

9.3.1 Construction Emissions 

Construction activities at compressor stations, electric substation, pipeline loops and 

M&R sites will result in temporary, localized emissions that last for the duration of the 

construction period.  Project components will be constructed during various months in calendar 

year 2013.  For assessment of construction emissions in nonattainment areas subject to 

analysis under the General Conformity rule, construction emissions from project components in 

the same nonattainment area were summed.  Emissions from construction are not expected to 

result in a violation of any applicable ambient air quality standard; construction equipment will 

be operated on an as-needed basis during daylight hours only. 

EPA emission standards for non-road diesel engines are published in 40 CFR Part 89.  

Gasoline and diesel engines used during construction will be operated and maintained in a 

manner consistent with the manufacturers’ specifications and these standards, thus minimizing 

emissions.  Current EPA sulfur-in-fuel standards for gasoline, on-road diesel and off-road diesel 

will also contribute to minimizing emissions from construction equipment.  The “2007 Highway 

Rule” (October 15, 2006) went into effect requiring refineries to produce diesel fuel with 97 

percent less sulfur content (from 500 parts per million by weight [ppmw] to 15 ppmw).  EPA’s 

“Off-Road Rule” (June 2007) is in effect and requires a phase-in of diesel fuel with 15 ppmw 

sulfur content for use by off-road (e.g., construction) equipment starting in 2010. 

Fugitive dust emission levels will vary in relation to moisture content, composition, and 

volume of soils during construction.  Transco will implement dust control measures as 

necessary during certain construction activities, such as transporting soil or rock, trenching, and 

use of access roads that will be specified in a control plan.  Fugitive dust emissions associated 

with construction will not contribute to degradation of NAAQS. 

Table 9.3-1 summarizes the emissions from construction equipment use for compressor 

station, electric substation, pipeline loop and M&R related construction  USEPA Tier 2 Non-

Road Diesel Engine Emissions Standards have been used where applicable for calculating the 

exhaust emissions from the construction equipment.  If higher Tier (e.g., Tier 4) equipment are 
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used, construction emissions will be lower than shown. The detailed calculations are provided in 

Appendix 9A. 

 

Table 9.3-1  
Construction Emissions in Calendar Year 2013 by Location (tons per year) 

Location VOC NOX PM2.5 SO2 CO 

Compressor Stations and Hubs 

Compressor Station 515 1.0 6.3 0.3 <0.1 5.8 

Compressor Station 303 2.2 15 0.8 0.1 13 

Electrical Substation1 0.6 4.1 0.2 <0.1 3.6 

Compressor Station 505 0.5 2.8 0.1 <0.1 2.9 

Leidy Interchange Hub 0.4 2.5 0.1 <0.1 2.3 

Loop Construction 

Muncy 5.5 28 1.7 0.2 28 

Palmerton 5.6 30 1.7 0.2 30 

Stanton 5.8 36 1.7 0.2 31 

Caldwell B Replacement 0.7 3.7 0.2 <0.1 3.0 

Meter and Regulator Stations 

Roseland 0.2 1.1 0.1 <0.1 1.0 

Montclair 0.2 1.1 0.1 <0.1 1.0 

East Rutherford 0.3 1.7 0.1 <0.1 1.5 

Station 240 0.3 2.1 0.1 <0.1 2.0 

Meadows Heaters 0.2 1.1 0.1 <0.1 1.0 

134th Street Manhattan 1.7 12 0.6 0.1 10 

Patterson Lateral 0.1 1.0 0.1 <0.1 0.8 

Caldwell Uprate 0.6 3.6 0.2 <0.1 3.2 

Source: Ecology & Environment 2011. 

 

Key: 

VOC = volatile organic compound. 

NOX = nitrogen oxides. 

PM2.5 = particulate matter less than 2.5 micrometers diameter. 

CO = carbon monoxide. 

SO2 = sulfur dioxide. 

 

Notes: 
1  Detailed construction equipment usage not available for substation construction. Therefore, emission estimate assumes 
construction equipment used will be similar to Compressor Station 303 construction.  Estimate based on ratio of disturbed 
acreage for construction of Station 303 (7.28 acres) to disturbed acreage for construction of the substation (2.01 acres). 
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9.3.1.1 General Conformity – Construction Emissions 

Table 9.3-2 shows project construction emissions classified by nonattainment or 

maintenance area.  The majority of the construction for the Northeast Supply Project would 

occur in the New York-Northern New Jersey-Long Island, NY-NJ-CT ozone and PM2.5 

nonattainment area and carbon monoxide maintenance area.    

Except for emissions of NOX in the New York-Northern New Jersey-Long Island, NY-NJ-

CT ozone nonattainment area for the year 2013 for the 1-hour ozone standard, emission totals 

shown in Table 9.3-2 for project construction in nonattainment areas would result in emissions 

below the General Conformity de minimis thresholds.  Construction emission levels for NOX are 

above de minimis in the New York-Northern New Jersey-Long Island, NY-NJ-CT ozone 

nonattainment area for the 1-hour ozone NAAQS, but are below de minimis for the 8-hour 

ozone NAAQS.  Construction equipment to be used in the New York-Northern New Jersey-Long 

Island, NY-NJ-CT ozone nonattainment area would be sourced (leased, rented, etc.) from 

vendors already located in the area.  The SIP emission budget includes a generalized entry for 

construction activity emissions in the region that is based on an inventory of existing 

construction equipment. Therefore, emissions from the construction equipment used for the 

project at sites within the New York-Northern New Jersey-Long Island, NY-NJ-CT ozone 

nonattainment area are assumed to be already included in the SIP budget for the region.  The 

requirements of the General Conformity rule are satisfied by showing that emissions from 

construction equipment are subsumed in the existing SIP emission budget.     

 
Table 9.3-2  

Summary of Construction Emissions in Nonattainment Areas in 2013 

Location 

Emissions (tons per year)(1) 

VOC NOX PM2.5 SO2 CO 

New York – Northern New Jersey – Long Island (NY-NJ-CT) Ozone and PM2.5 Nonattainment Area 

Stanton Loop – Hunterdon Co., NJ 5.8 36 1.7 0.2 n/a 

Compressor Station 505 – Somerset Co., NJ 0.5 2.8 0.1 <0.1 n/a 

Compressor Station 303 – Essex Co., NJ 2.2 15 0.8 0.1 13 

Electrical Substation – Essex Co., NJ 0.6 4.1 0.2 <0.1 3.6 

Roseland M&R – Essex Co., NJ 0.2 1.1 0.1 <0.1 1.0 

Caldwell B Replacement – Essex Co., NJ 0.7 3.7 0.2 <0.1 3.0 

Montclair M&R – Passaic Co., NJ 0.2 1.1 0.1 <0.1 n/a 

Meadows Heaters – Bergen Co., NJ 0.2 1.1 0.1 <0.1 1.0 

Regulator Station 240 – Bergen Co., NJ 0.3 2.1 0.1 <0.1 2.0 

East Rutherford M&R – Bergen Co., NJ 0.3 1.7 0.1 <0.1 1.5 

Patterson Lateral – Bergen Co., NJ 0.1 1.0 0.1 <0.1 0.8 

134th Street Manhattan M&R – New York Co., NY 1.7 12 0.6 0.1 10 

Total  
(General Conformity De Minimis, tpy) 

13 
(25 for 1-hour 

ozone) 
(50 for 8-hour 

ozone) 

82 
(25 for 1-hour 

ozone) 
(100 for 8-hour 

ozone) 

4 
(100) 

<1 
(100) 

21 (Essex) 
5.3 (Bergen) 

10 (NY 
County) 

(100) 
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Table 9.3-2  
Summary of Construction Emissions in Nonattainment Areas in 2013 

Location 

Emissions (tons per year)(1) 

VOC NOX PM2.5 SO2 CO 

Scranton-Wilkes Barre Ozone Maintenance Area 

Compressor Station 515 – Luzerne Co., PA 1.0 6.3 n/a n/a n/a 

Palmerton Loop – Monroe Co., PA 5.6 30 n/a n/a n/a 

Total 
(General Conformity De Minimis) 

7 
(50) 

36 
(100) 

n/a n/a n/a 

Source: Ecology & Environment 2011. 
Note: (1) VOC and NOx are regulated as ozone precursor pollutants.  For PM2.5 nonattainment, direct emissions of PM2.5 and 
precursor pollutants VOC, NOx and    SO2 are regulated. 
 
Key: 
VOC = volatile organic compound. 
NOX = nitrogen oxides. 
PM = particulate matter. 
CO = carbon monoxide. 
n/a = not applicable. 

 

9.3.2 Operational Emissions 

The criteria pollutant emissions for the gas turbine addition at Compressor Station 515, 

emergency generator at Compressor Station 303, and emergency generator and small flare at 

Leidy Interchange Hub are shown in Table 9.3-3.  Compressor station 515 is the only station in 

the project with modifications to compression-related emission producing equipment.  

Supporting data and calculations for this emission are shown in Appendix 9B. 

 
Table 9.3-3 

Summary of Criteria Air Pollutant Potential Emissions from Compressor Station 515,  
Compressor Station 303 and Leidy Hub 

Compressor Station 
Rating 
(HP) 

Emissions (PTE, tpy) 

NOx CO VOC 
PM10/
PM2.5 SO2 

Compressor Station 515 Gas Turbine Addition 16,000 33.2 33.6 5.2 3.6 1.9 

Compressor Station 303 Emergency Generator – Natural Gas Fired 309 2.6 2.4 0.1 <0.1 <0.1 

Leidy Hub Emergency Generator – Natural Gas Fired 68 0.5 0.5 <0.1 <0.1 <0.1 

Leidy Hub Odorant System Flare n/a <0.1 <0.1 <0.1 <0.1 <0.1 

Notes: 
(1)   Horsepower and emissions at site and 0°F conditions. PM10/PM2.5 includes condensable and filterable fractions. 
Key: 
CO = carbon monoxide. 
HP = horsepower. 
n/a = not applicable 
NOX = nitrogen oxides. 
PM10/PM2.5 = respirable particulate matter/fine particulate matter 
PTE = potential to emit 
SO2 = sulfur dioxide. 
tpy = tons per year. 
VOC = volatile organic compounds. 

 



NORTHEAST SUPPLY LINK PROJECT RESOURCE REPORT 9 
 

 

Page 9-19 

Modifications at Compressor Station 505 will not involve work on engines and thus will 

not affect existing emissions.  As noted previously, new Compressor Station 303 will utilize an 

electric motor compressor drive.  A small natural-gas fueled backup generator (309 hp) that will 

operate no more than 500 hours per year will also be installed.  At the Leidy Interchange Hub, a 

small (~67 hp) backup generator that will operate no more than 500 hours per year will be 

installed.  Emissions on an annual basis for both small generator engines are shown in Table 

9.3-3.   

Occasional pressure releases from the odorant storage tanks at the Leidy Interchange 

Hub odorant system may occur prior to the performance of tank maintenance.  Maintenance is 

typically performed approximately every 5 years but may occur once per year.  Releases from 

these tanks would be routed to an existing, small ground-level flare.  The flare burns a small 

amount of natural gas for pilot fuel and would operate up to 60 hours per year.  Potential 

emissions for the flare are shown in Table 9.3-3. 

9.3.2.1 Ambient Impact (SCREEN3) Analysis 

Compressor Station 515 – Gas Turbine Addition 

SCREEN3 modeling was conducted for oxides of nitrogen (NOX) and carbon monoxide 

(CO).  A screening analysis for Class II areas was conducted.  For purposes of this analysis, all 

NOX is conservatively assumed to be in the form of nitrogen dioxide (NO2). 

The source modeled is one natural-gas-fired Solar Mars 100 compressor turbine.  

Building dimensions for the main compressor building were input to the model to include 

evaluation of potential building wake and cavity effects.  SCREEN3 input parameter selections 

were: 

■ Source type:  Point; 
 
■ Terrain:  Flat (the nearest terrain feature approaching stack height is at or beyond 5 

kilometers from CS515); 
 
■ Rural/Urban:  Rural land use selected since the surrounding area is primarily undeveloped 

and vegetated; 
 
■ Meteorology:  all stability and wind speed classes, ambient temperature of 68ºF, 

anemometer height of 10 meters; 
 
■ Fumigation:  none; 
 
■ Receptors:  Automatic - minimum 20 meters, maximum 5,000 meters; 
 
■ Flagpole:  zero meters elevation. 
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The compressor building adjacent to the new turbine would be the dominant structure on 

site.  Since the compressor turbine stack would be located immediately adjacent to the building, 

downwash was considered and the regulatory default cavity recirculation model was used.  

Building dimensions input to SCREEN3 were as follows: 

Height:  41 feet (12.5 meters); 

Width:  37 feet (11.3 meters);  

Length:  60 feet (18.3 meters). 

Emission rates and operating hours were obtained from vendor emission data and hours 

of operation developed for the March 29, 2011, Plan Approval application.  Exhaust stack 

parameters were vendor-supplied data, except for exhaust flow velocity, which was taken from a 

similar station (CS95) using the same turbine.  A summary of emission rates and stack 

parameter data input to the SCREEN3 model is shown in Table 9.3-4.  A copy of the SCREEN3 

output file, which includes input data to the model as well as its output, is shown in Appendix 

9C. 

Table 9.3.-4 
SCREEN3 Model Input:  CS515 

Input Parameter 

Compressor Turbine 

NO2 

Annual 

CO 

1- and 8-hour 

Emission Rate (g/s) 0.95 0.97 

Stack Height (m) 12.8 12.8 

Stack Inside Diameter (m) 2.6 2.6 

Stack Gas Exit Velocity (m/s) 20.4 20.4 

Stack Gas Exit Temperature (ºF) 920 920 

 
The model was run twice:  once with the proposed NOX emission rate and once with the 

proposed CO emission rate.  Conversion from the 1-hour value to the 8-hour value for CO used 

the EPA Screening guidance factor of 0.7; conversion from the 1-hour value to the annual value 

for NO2 used the EPA Screening guidance factor of 0.08 for SCREEN modeling in simple 

terrain.  The results are shown in Table 9.3-5.  All maximum impacts are well below the 

respective NAAQS. 

Table 9.3-5 
Class II Area Modeled Impacts:  CS515 

Pollutant Averaging Period 
Maximum1 

(µg/m3) 
NAAQS 
(µg/m3) 

NO2 Annual 12.2 100 

CO 
1 Hour 156.3 40,000 

8 Hour 109.4 10,000 

Notes: 
1 Maximum modeled impact occurs at 38 meters from the stack. 
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SCREEN3 modeled impacts for NOX and CO from CS515 occur within 1 kilometer of the 

site (see automated distance results in Attachment A).  Beyond 1 kilometer, the model results 

show minimal gradient (i.e., change in concentration with distance), indicating that impacts from 

facility operations are negligible.  Since the nearest Class I area is 200 kilometers away, the 

ambient impact of emissions from CS515 will be negligible in the Class I area. 

9.3.2.2 Greenhouse Gas Emissions 

The primary greenhouse gases (GHG) emitted to the atmosphere are carbon dioxide 

(CO2), methane (CH4), and nitrous oxide (N2O).  These gases are emitted from combustion 

processes and fugitive leaks from industrial sites.  There are no air quality standards currently in 

place for these GHGs, and therefore no attainment/nonattainment/unclassifiable designations 

are applicable.  As discussed in Section 9.1.3 (Federal Requirements), the USEPA recently 

finalized the GHG Mandatory Reporting Rule and the Tailoring Rule for PSD/Title V permit 

requirements with respect to GHGs. 

Statewide inventories of GHG emissions are conducted for documentation purposes and 

follow methodology provided by USEPA in EPA’s 1995 guidance document “State Workbook: 

Methodologies for Estimating Greenhouse Gas Emissions” (USEPA 1995).  In the project 

region, the states of Pennsylvania, New Jersey and New York have completed a GHG 

inventory.  The state-wide GHG emissions, in units of million metric tons of carbon dioxide 

equivalent (MMTCO2e) and reporting year are: 

■ Pennsylvania – 317 MMTCO2e (2000); 
■ New Jersey – 131 MMTCO2e (2000); and  
■ New York – 305 MMTCO2e (2000) 
 

For these three states, total GHG emissions in 2000 were 753 MMTCO2e.  The principal 

GHG in the state inventories was CO2 resulting primarily from fossil fuel combustion in 

stationary sources and transportation petroleum.  Emissions of CH4 are a product of natural-gas 

fuel combustion and fugitive leaks; nitrous oxide (N2O) is a component of total NOX emissions 

from fuel combustion.  The carbon dioxide equivalent of CH4 and N2O is calculated by assigning 

CH4 a global warming potential (GWP) of 21 and N2O a GWP of 310 (EPA 2009a).  

Construction GHG emissions are shown in Table 9.3-6.  Construction activities at the 

Muncy, Palmerton and Stanton pipeline loops will consume the majority of fuel used during 

construction of the Northeast Supply Project; minor amounts of fuel would be used at all other 

compressor station construction, M&R station work and other smaller pipeline work.  Supporting 

data and calculations for construction GHG emission are shown in Appendix 9A. 
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Table 9.3-6 
Greenhouse Gas Emissions from Facility Construction 

(metric tons) 

Compressor Station or Pipeline 
Loop 

2013 

CH4 N2O CO2 Total (CO2e) 

Station 515 0.01 0.00 178 178 

Station 505 0.01 0.00 152 152 

Station 303 0.03 0.01 425 428 

Electrical Substation 0.01 0.00 117 1181 

Station 240 0.01 0.00 203 203 

Leidy Hub 0.01 0.00 143 143 

Caldwell Uprate 0.00 0.00 83 83 

Caldwell B Replacement 0.00 0.00 87 86 

Muncy Loop 0.06 0.03 1,078 1,089 

Palmerton Loop 0.06 0.03 1,177 1,187 

Stanton Loop 0.06 0.03 1,199 1,210 

Roseland M&R 0.00 0.00 103 103 

Montclair M&R 0.00 0.00 62 62 

East Rutherford M&R 0.00 0.00 103 102 

134th Street M&R 0.03 0.02 575 582 

Meadows Heaters 0.00 0.00 63 62 

Patterson Lateral 0.00 0.00 41 41 

Total2 0.28 0.12 5,672 5,829 

Source: Ecology & Environment 2011. 

Key: 

CH4 = methane 

N2O = nitrous oxide 

CO2 = carbon dioxide 

CO2e = carbon dioxide equivalent 

Notes: 
1  Detailed construction equipment usage not available for substation construction. Therefore, 
emission estimate assumes construction equipment used will be similar to Station 303 
construction.  Estimate based on ratio of disturbed acreage for construction of Station 303 
(7.28 acres) to disturbed acreage for construction of the substation (2.01 acres). 

 
2 Individual totals and Total CO2e may not sum exactly due to rounding. 

 

Operational direct GHG emissions will increase at Compressor station 515 in 

Pennsylvania.  The proposed emission increase is shown in Table 9.3-7.  Compressor station 

515 will be subject to the GHG Mandatory Reporting rule because existing emissions are above 

25,000 tpy CO2e and heat input is above 30 million BTU/hr.  The Plan Approval permit would be 

issued by PADEP during Phase 2.  During Phase 2, PSD permitting for GHGs would not be 

triggered because the proposed increase is below 75,000 tpy CO2e.  In Phase 2, Transco would 

address GHGs in its next Title V review or major modification.  Transco will comply with all GHG 

reporting and permitting requirements. 
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Table 9.3-7 
Greenhouse Gas Direct Potential Emissions from Facility Operations 

Facility 

Emissions (metric tpy) 

SF6 CH4 N2O CO2 Total CO2e 

Compressor Station 515 
Solar Mars 100-16000S(1) 0 

25 36 64,073 64,134 

Electrical Substation(2) 0.002 0 0 0 52 

Notes: 
(1) Emission total taken from Plan Approval application dated March 29, 2011.  Emissions shown are for proposed 

gas turbine addition only, does not include entire facility. 
(2)    Electric breakers will be insulated using SF6 gas.  Emissions occur due to leakage.  Typical best current 

technology leak rate is approximately 0.5% per year. GWP of SF6 is 23,900 compared to CO2. 

Key: 

tpy = tons per year. 

SF6 = sulfur hexafluoride 

CH4 = methane. 

N2O = nitrous oxide. 

CO2 = carbon dioxide 

CO2e = carbon dioxide equivalent. 

 

Additional GHG emissions from operation of Compressor Stations 515 after completion 

of the project is 64,134 metric tons (70,648 tons) CO2e (0.064 MMTCO2e).  In the context of 

total emissions in the three state region of the project, this total is less than 0.01% of the three 

state totals.  Supporting data and calculations for operational GHG emissions are shown 

Appendix 9B. 

Existing Compressor station 505 included in the Northeast Supply Project will not have 

changes to emission sources and direct GHG emissions.  Although direct GHG emissions at 

this station will not change, if applicable, Transco will comply with GHG reporting and permitting 

requirements for existing emissions. 

New Compressor Station 303 in New Jersey will include an electric motor compressor 

driver and a small (309 hp) engine to drive a generator for backup electricity for the facility 

security system.  The backup generator engine will be limited to about 500 hours per year 

operation for testing/maintenance purposes.  The GHG emissions from the small backup 

electric generator engine are estimated to be less than 50 tons per year, therefore the station 

will not be subject to the GHG mandatory reporting rule or the Tailoring rule. 

Indirect GHG emission from operation of the new electric motor unit at Compressor 

Station 303 was derived using an estimate of anticipated electric use and a CO2 emission factor 

(1,312 pounds per megawatt-hour) specific to the electric grid (PJM) available in New Jersey.  

Projected annual electric use included electric motor consumption and plant/office use.  Indirect 

emission associated with the proposed electric motor at Compressor Station 303 is 56,333 

metric tons per year of CO2.  Supporting data calculations for indirect GHG emissions from 

Station 303 are shown in Appendix D. 
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Direct emissions of GHG in the form of leakage of SF6 from the circuit breakers at the 

electric substation at Compressor Station 303 are shown in Table 9.3-7. 

9.4 NOISE 

9.4.1 Existing Noise Levels 

Noise is generally defined as sound with intensity greater than the ambient or 

background sound pressure level (SPL).  The SPL is determined by measuring noise emissions 

in terms of sound pressure in a relationship defined as a decibel (dB).  The type of decibel unit 

commonly used in sound level measurements is the A-weighted decibel (dBA).  This scale is 

universally used to describe environmental noise because it simulates the variation with 

frequency throughout the audible range of the sensitivity to sound of typical healthy human 

hearing. 

Outdoor noise levels change continually because of the temporal and spatial variations 

of noise sources.  The temporal variation in the resulting sound levels is described by statistical 

levels in the form Lx, where Lx designates a sound that exceeds the level L for x percent of the 

sampling duration, or by equivalent sound levels in the form Leq, defined as the stationary 

(constant) level with the same acoustic energy as the actual time-varying sound level over the 

given sampling period.  The day-night average sound level (Ldn) is widely used by federal 

agencies, including the EPA and the U.S. Department of Housing and Urban Development 

(HUD).  Ldn is the 24-hour equivalent level calculated by adding 10 dB to the actual sound level 

at night, from 10 p.m. to 7 a.m. (allowing for the increased human sensitivity to noise during 

sleeping hours).   

Noise-sensitive areas (NSAs) are defined as homes, schools, churches, or any location 

where people reside or gather.  The four NSAs (all residences located along SR-115) nearest to 

Station 515 include the following: 

■ NSA No. 1:  approximately 1,475 feet SSE of the station site center (i.e., main compressor 
building) and approximately 1,340 feet SSE of anticipated location of the new compressor; 

  
■ NSA No. 2 (considered the closest NSA):  approximately 750 feet SW of the main 

compressor building and approximately 775 feet SW of anticipated location of new 
compressor;  

 
■ NSA No. 3:  located approximately 825 feet west of the main compressor building and 

approximately 950 feet ENE of the anticipated location of new compressor; and  
 
■ NSA No. 4:  located approximately 1,675 feet NW of the main compressor building and 

approximately 1,885 feet NW of anticipated location of new compressor unit.   
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A number of residences are located within 1 mile of the Station 303 site.  Two of the 

residences nearest to the site include the following:  

■ NSA No. 1:  located approximately 1,050 feet SW of the station site center (i.e., anticipated 
location of the compressor building); and 

  
■ NSA No. 2:  the Roseland Ambulatory Surgery Building located approximately 900 feet east 

of the station site center and the closest NSA.  
 

The locations of the NSAs for each station are identified on Figures 9.4-1 and 9.4-2.  

A sound survey was conducted by Hoover & Keith, Inc., (H&K) around the existing 

Station 515 (H&K 2010) and proposed Station 303 (H&K 2011) sites to document the existing 

ambient noise environment at the nearby NSAs.  The sound survey was conducted at Station 

515 on March 31, 2010, and at the proposed site for Station 303 on April 27, 2011 (survey 

reports are included in Appendix E). Due to pipeline system constraints, the sound survey for 

Station 515 was conducted during two Station operating conditions: (1) Condition 1, sound 

survey with only Unit 6 (Mars 100 turbine-driven unit) operating, and (2) Condition 2, sound 

survey with all other engine-driven compressor units (units 1 through 5) operating. To determine 

the station sound level contribution at the nearby NSAs at station full-load operation, the 

measured sound levels for Condition 1 and Condition 2 were logarithmically summed (see Table 

9.4-1) along with the Ldn, which was calculated based on these measurements.  Also included 

in Table 9.4-1 are the measured Leq sound levels and calculated Ldn levels for the NSAs 

nearest to the proposed Station 303 site.   

 
Table 9.4-1 Existing Sound Levels at NSAs 

Measurement 
Location 

NSA Type Distance
(feet) and 

Direction to 
Site Center 

Measured 
Leq (dBA) 

Calculated 
Ldn (dBA(1) 

Proposed New Station 303 Site 

NSA No. 1 Residence on Dixon 
Lane 

1050 (SW) 49.2 51.8 

NSA No. 2 Ambulatory Surgery 
Center on Eagle Rock 

Avenue 

900 (East) 55.5 58.1 

Existing Station 515 

NSA#1 Residence on SR-115 1475 (SSE) 51.3 57.7 

NSA#2 Residence on SR-115 750 (SW) 55.1 61.5 

NSA#3 Residence on SR-115 825 (west) 55.0 61.4 

NSA#4 Residence on SR-115 1675 (NW) 54.5 60.9 

Source: Hoover & Keith, Inc. 2010, 2011. 
 

(1) Calculated using measured daytime level and estimated nighttime level. 
 
Key: 
SR-115 = State Route 115. 
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9.4.2 Noise Regulations 

Federal Energy Regulatory Commission Guidelines 

Pursuant to 18 CFR 157.206[d][5], Federal Energy Regulatory Commission (FERC) 

requires that the noise attributable to any new compressor engine or modifications during full 

load operation not exceed an Ldn of 55 dBA at any NSA located within one-half mile of the site.  

In addition, FERC may impose sound requirements for temporary site construction activities, 

and FERC generally references the sound level of 55 dBA (Ldn) as a “benchmark criterion” for 

assessing the noise of construction activities.  In areas subject to steady noise levels throughout 

a 24-hour period, the Ldn noise level is about 6.4 dBA higher than the 24-hour Leq because of 

the nighttime weighting factor.  Consequently, an Ldn of 55 dBA corresponds to an Leq of 48.6 

dBA.   

EPA Levels 

In the absence of any state or local regulations, guidelines for assessing noise impacts 

adopted by the EPA are often applied.  Through the Noise Control Act of 1972, Congress 

directed the EPA to publish scientific information about the kind and extent of all identifiable 

effects of different qualities and quantities of noise.  The EPA was also directed to define 

acceptable levels under various conditions that would protect public health and welfare with an 

adequate margin of safety.  The EPA collaborated with other federal agencies and the scientific 

community to publish a “Levels Document” in 1974 (EPA 1974) that would fulfill these 

requirements in the Noise Control Act. 

In this document, the EPA recommends an Ldn of less than 55 dBA for outdoors in 

residential areas, farms, and other outdoor areas where people spend widely varying amounts 

of time, as well as other places where quiet is a basis for use.   

HUD Environmental Criteria and Standards 

The U.S. Department of Housing and Urban Development has adopted environmental 

standards, criteria, and guidelines for determining the acceptability of federally assisted projects 

and has proposed mitigation measures to ensure that activities assisted by HUD will achieve the 

goal of a suitable living environment (HUD 1991).  These guideline values are strictly advisory.  

These standards, outlined in 24 CFR Part 51, establish a site acceptability standard based on 

Ldn and are presented in Table 9.4-2.  Because HUD criteria are applicable to potentially long-

term residents, the use of the criteria for short-term activities such as facility or pipeline 

construction may not be appropriate. 
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Table 9.4-2 
HUD Site Acceptability Standards 

Rating Day-Night Average Sound Level in Decibels (DNL) 

Acceptable Not exceeding 65 dB 

Normally unacceptable Above 65 dB but not exceeding 75 dB 

Unacceptable Above 75 dB 

Source: 24 CFR 51.103 

State of New Jersey 

The State of New Jersey's Noise Control Act of 1971 authorized the NJDEP to 

promulgate codes, rules and regulations relating to the control and abatement of noise.  The 

NJDEP promulgated noise regulations to control noise from stationary commercial and industrial 

sources in 1974, pursuant to the Noise Control Act of 1971, N.J.S.A. 13:1G-1 et seq.  The noise 

regulations are found in the New Jersey Administrative Code Title 7 Chapter 29 (N.J.A.C. 7:29). 

The noise ordinance applies to residential and industrial/commercial receiving properties and 

are established as overall sound levels and individual octave band frequency levels.  In 

summary, the regulation requires that the continuous airborne sound at the receiving residential 

property line not exceed 65 dBA during the daytime (7:00 a.m. to 10:00 p.m.) and 50 dBA during 

the nighttime (10:00 p.m. to 7:00 a.m.).  In addition, the continuous airborne sound at an 

industrial or commercial property line shall not exceed a sound level of 65 dBA during any time 

of day or night.  There are also maximum permissible daytime and/or nighttime unweighted 

octave-band (OB) SPLs that should not be exceeded. 

For comparison, the FERC sound level requirement is slightly more stringent than the 

State of New Jersey noise regulations for “residential-type” land use areas. 

Code of the Borough of Caldwell, New Jersey 

The noise regulations found in the New Jersey Administrative Code Title 7 Chapter 29 

(N.J.A.C. 7:29) were adopted by the Borough of Caldwell. 

9.4.3 Acoustical Analyses 

An acoustical analysis was performed for Compressor Station 515 located in Luzerne 

County, Pennsylvania, because an additional 16,000 horsepower (hp) compressor unit will be 

installed at the existing compressor station.  In addition, an acoustical analysis was performed 

for the proposed new Compressor Station 303 to be located in Essex County, New Jersey.  The 

new station, housing a single-unit 25,000-hp electric-drive compressor and associated electrical 

substation, will be constructed and operated under the Project.  Although facility modifications 

will be performed at Station 505 Compressor Station located in Somerset County, New Jersey, 
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an acoustic analysis will not be performed because there will be no new compression added to 

the station.  No additional compression will be included in the planned modifications of other 

aboveground facilities located in Pennsylvania, New Jersey, or New York.  Consequently, an 

acoustical analysis will not be performed for these facilities because noise impacts will be 

limited to short-term and minor increases in noise levels only during the construction period. 

General Pipeline Construction 

Construction activities associated with the Project would include installing pipelines; 

conducting horizontal directional drilling (HDD); building access roads and temporary pipe 

storage yards, and installing a compressor station and upgrading a compressor station.  In order 

to evaluate the potential noise impacts, acoustical calculations were performed to estimate 

maximum noise levels that may result from these construction activities.  The following 

subsections contain the noise impact evaluations and any necessary mitigation measures. 

Construction of the Project is to occur between November 2012 and November 2013.  

Transco’s standard construction operating hours are 7:00 a.m. to 7:00 p.m., Monday through 

Saturday, but may vary to be in compliance with local ordinances.   

Construction of the pipeline would cause temporary increases in ambient noise levels in 

the immediate vicinity of the construction sites. In general, construction across areas in 

proximity to residences will be limited to the shortest timeframe possible to safely install the 

pipeline. On-site construction noise would occur mainly from heavy-duty construction equipment 

(e.g., trucks, backhoes, excavators, loaders, cranes, and drill rigs).  The trench for installation of 

the pipe may be excavated with a rotary trenching machine, a track-mounted backhoe, or 

similar equipment.  Blasting may be required to excavate the trench in some locations where 

rock substrates are encountered at depths that interfere with conventional excavation or rock-

trenching methods.  If required, all blasting would be conducted during daylight hours and would 

not begin until occupants of nearby buildings, stores, residences, places of business, and farms 

have been notified.  Typical pipeline construction equipment (both mobile and stationary) and 

corresponding noise emission levels are presented in Table 9.4-3.  As indicated in this table, the 

worst-case noise level for the construction of the pipeline would be 91 dBA at 50 feet.  The 

worst case noise level is derived by assuming that all of the construction equipment listed in 

Table 9.4-3 is contributing and combining its sound pressure levels logarithmically.  Noise from 

on-site construction activities that may occur near a noise-sensitive receptor along the pipeline 

route may be intermittent or continuous but would be limited to short durations over a period of 

three to four weeks at any one location.  
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Table 9.4-3 
Estimated Construction Noise from Pipeline Construction Equipment Activities 

Construction Equipment Quantity 
Usage 

Factor % 

Lmax 
SPL @ 50 

Feet 
(dBA) 

Distance in Feet/SPL1 (dBA)(Leq) 

50 (adjusted) 250 500 1000 1500 

Water pumps 1 50 81 78 64 58 52 48 

Generator 1 50 81 78 64 58 52 48 

Air Compressor 1 40 78 74 60 54 48 44 

Sandblasting machine 1 20 96 89 75 69 63 59 

Gators 1 40 59 55 41 35 29 25 

Backhoe 1 40 78 74 60 54 48 44 

Crane 1 16 81 73 59 53 47 43 

Welding Machines 1 40 74 70 56 50 44 40 

RT hoe 1 40 74 70 56 50 44 40 

Dozer 1 40 82 78 64 58 52 48 

Front End Loader 1 40 79 75 61 55 49 45 

Side Boom 2 16 85 80 66 60 54 51 

Motor Grader 1 40 85 81 67 61 55 51 

Heavy Truck 4 40 76 78 64 58 52 48 

Composite Noise Level 91 77 71 65 61 

Source:  FHWA 2006. 
1SPL = Sound Pressure Level 

 

Using the composite sound level (which represents all of the equipment contributing) 

from the table, a composite maximum noise level can be calculated for the nearest NSAs using 

the following equation: 











1

2
12 d

dlog20LL  

Where: 

L2 = sound level at distance d2 

L1 = sound level at distance d1 

 

Table 9.4-4 presents the composite noise level that could be expected during pipeline 

construction at the nearest NSAs for each pipeline loop and pipeline replacement. 

 
Table 9.4-4 

Pipeline Construction Noise at Nearest Receptor 

Location 

Distance to Nearest Residence from 
Pipeline Centerline 

(feet) 

Composite Noise Level 
(dBA) (Leq) 

Muncy Loop 47 92 

Palmerton Loop 24 98 

Stanton Loop 23 98 

Caldwell B Replacement 800 67 
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Although the pipeline construction noise levels would likely exceed the FERC sound 

level of 55 dBA (Ldn) during some time periods and at NSAs located in immediate vicinity of the 

pipeline route, the construction noise would be short-term in nature and would diminish as the 

pipeline construction activity moves on along the route and away from the NSAs. 

Horizontal Directional Drilling 

HDD is being evaluated to cross two areas on the Stanton Loop (Seven Springs Road 

residential area and the South Branch of the Raritan River). The locations of the entry and exit 

points and the locations of the nearest NSAs for each HDD operation are shown on Figures 9.4-

3 and 9.4-4.  HDD operations could generate relatively high noise levels for long periods 

compared to conventional pipeline construction, in that HDD operations may occur 24 hours per 

day and on a seven-day-per-week basis for eight weeks at each location. Primary equipment 

that would be used during HDD operations and corresponding SPLs at various distances are 

presented in Table 9.4-5. 

Based on the values presented in Table 9.4-5, with all of the equipment contributing 

noise and with the potential for operating during nighttime hours, it is likely that the HDD 

operation would have a temporary negative impact on NSAs located in the vicinity of the drilling.  

 

Table 9.4-5 
Horizontal Directional Drilling Sound Pressure Levels at Various Distances 

Equipment 

Reference 
dBA @ 50 

feet 

Number 
of 

Devices 
Usage 

(%) 

Estimated SPL (dBA) (Leq) at the Specified Distance 

from the Source (feet) 

50 100 250 500 1,000 2,500 

Large Drilling Rig (HDD) 85 1 80 84 78 70 64 58 50 

Mud Cleaner Generator 72 1 80 71 65 57 51 45 37 

Mud Pumps 70 2 80 72 66 58 52 46 38 

Fluid-Handling Pumps 70 4 80 75 69 61 55 49 41 

Track Backhoe 85 1 40 81 75 67 61 55 47 

All-Terrain Forklift 85 1 40 81 75 67 61 55 47 

Light Towers 72 6 100 80 74 66 60 54 46 

Heavy Lift Crane 85 1 16 77 71 63 57 51 43 

18-Wheeler Truck 84 1 40 80 74 66 60 54 46 

Composite Noise Level 89 83 75 69 63 55 

Sources:  Federal Highway Administration 2006; United States Environmental Protection Agency 1971. 

Key: 

dBA = A-weighted decibels.  
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Using the composite sound level (which represents all of the equipment contributing) 

from the table, the composite maximum noise level was calculated for the nearest NSAs using 

the following equation: 











1

2
12 d

dlog20LL  

Where: 

L2 = sound level at distance d2 

L1 = sound level at distance d1 

 

Table 9.4-6 presents the HDD locations, crossing length, distance from the entry and 

exit point to the nearest receptor, and estimated sound pressure levels at the nearest residential 

NSAs. 

 

Table 9.4-6 
Proposed Horizontal Directional Drilling Locations and Sound Levels 

Location Milepost Crossing 
HDD Length 

(feet) 

Distance to 
Nearest NSA 

(feet) 

SPL at Receptor
(dBA) (Leq) 

Stanton Loop 9.2 Seven Springs Road 

Entry Point 

1,675 275 74 

Stanton Loop 9.6 Seven Springs Road 

Exit Point 

1,675 200 74 

Stanton Loop 
11.4 

South Branch Raritan 
River Crossing 

Entry Point 
2,112 550 68 

Stanton Loop 
11.8 

South Branch Raritan 
River Crossing 

Exit Point 
2,112 1,283 58 

Key: 

NSA = Noise-sensitive areas. 

HDD = Horizontal directional drilling. 

SPL = Sound pressure level. 

dBA = A-weighted decibels. 

 

Compressor Station 303 and 515 Construction 

Construction activities at the compressor stations will involve clearing and grading, 

placement of fill, and excavation for foundations for the compressor unit packages, other 

equipment settings, and ancillary equipment, associated unit housing, piping, and structures.  

Table 9.4-7 presents typical noise emission levels at various distances for the noise producing 

equipment that will be operating during the construction of the station.  Construction of the 

compressor stations would cause temporary increases in ambient noise levels in the immediate 
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vicinity of the construction sites. Transco’s standard construction operating hours are 7:00 a.m. 

to 7:00 p.m., Monday through Saturday, but may vary to be in compliance with local ordinances.   

 

Table 9.4-7  
Station Construction Noise Levels at Various Distances 

Construction Equipment Quantity 
Usage 

Factor % 

Lmax 
SPL @ 50 

Feet 
(dBA) 

Distance in Feet/SPL1 (dBA) (Leq) 

50 
(adjusted) 250 500 1000 1500 

Tractor W/Trailer 2 40 84 83 69 63 57 53 

Air Compressor 2 40 78 77 63 57 51 47 

Generator 3 50 81 83 69 63 57 53 

Ext-Boom RT Hoe 1 40 78 74 60 54 48 44 

RT Forklift 1 40 75 71 57 51 45 41 

Welding Rigs 10 40 74 80 66 60 54 50 

60 ft Manlift 2 20 75 71 57 51 45 41 

Ramax Compactor 1 20 83 76 62 56 50 46 

Excavator 2 40 81 80 66 60 54 50 

Side boom 3 16 85 82 68 62 56 52 

Crane 2 16 81 76 62 56 50 47 

Haul Truck 5 40 76 79 65 59 53 49 

Combined Noise Level 90 76 70 64 60 

Source:  FHWA 2006. 

1SPL = Sound Pressure Level 

 

Compressor Station Operation 

Long-term impacts on the existing noise environment would occur due to the operation 

of new Compressor Station 303 and upgraded Station 515.  To evaluate the compressor 

station’s operational noise impact, noise levels were estimated be based on site measurements 

and manufacturers’ noise emission data and compared to the applicable regulatory limits.  Table 

9.4-8 presents the specifications for proposed additional compressors at each of the Project 

compressor stations.   

 
Table 9.4-8 

Additional Compressor Specifications 

Station 

Proposed 
ISO Rating 

(HP) Manufacturer Model Number 

New Station 303 25,000 Electric Motor-Driven 
Compressor 

 --- 

Station 515 Upgrade 16,000 Solar Mars 100 
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Compressor Station Analysis Methodology 

The acoustical analysis for the expansion of Station 515 and the construction and 

operation of new Station 303 were conducted by Hoover & Keith, Inc., of Houston, Texas (see 

reports in Appendix E. The predicted sound level that would be contributed by each compressor 

station operation was calculated as a function of frequency from the estimated unweighted 

octave-band (OB) sound power levels (SPLs) for each significant sound source associated with 

the compressor addition. 

The acoustical analysis procedure for the compressor stations can be summarized as 

follows: 

1. The expected noise reduction or attenuation (in dB) per OB frequency due to any planned 
noise control measures (silencers) was subtracted from the manufacturer-provided noise 
emission values. 

 
2. The reduction in noise due to hemispherical spreading over the distance to the property line 

and/or the nearest receptor was calculated using the following equation: 
 











1

2
12 log20

d
dLL

 
 
where: 
 
L2 = Sound Level at distance d2 

L1 = Sound Level at distance d1 

 
3. Atmospheric sound absorption values calculated from International Organization for 

Standardization (ISO) Document 9613-2 (ISO 1996) reference values for 68oF and 70% 
relative humidity were subtracted from the unweighted OB SPLs. 

 
4. Transmission loss through the compressor buildings was also included for the 

turbine/compressor unit. 
 
5. Finally, the resulting estimated unweighted OB SPLs for the noise sources associated with 

the compressor unit (with noise control and other sound-attenuation effects) were 
logarithmically summed, and the total OB SPLs for all noise sources were corrected for A-
weighting to provide the estimated overall A-weighted sound level contributed by the 
compressor unit at the closest NSAs using the following equation: 

 









 ....101010log10 101010

321

etcLeq
LeqLeqLeq

total  

The calculations are conservative as the sound attenuation effect due to ground 

absorption, foliage, or land contour was not considered in the analysis.  Equipment details and 

methodology are contained in Appendix E, Compressor Station Noise Analysis documents. 
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Because the compressor stations will operate 24 hours a day, the Ldn based on these 

values can be estimated using the following formula: 

  

     



   10/1010/ 1091015

24
1log10 leqleq

dn xxL
 

To project the total noise at the NSAs due to operation of the stations, the estimated Ldn 

for the station operation was combined logarithmically with the calculated ambient Ldn at the 

NSAs, for each station. 

Compressor Station 515 

As presented in Table 9.4-9, the results of the acoustical analysis indicate that total 

sound level resulting from the operation of Station 515 after installation of the additional 

compressor (i.e., all compressor units operating at full capacity, including the new compressor) 

could slightly exceed the existing noise levels generated by the station at the nearby NSAs. 

However, this would not be a perceptible increase (less than 1 dB).  It should be noted that the 

current station sound levels at the nearby NSAs are above an Ldn of 55 dBA.  

 

Table 9.4-9 
Estimated Sound Pressure Levels for Compressor Station 515 Operation 

Location/ 
Receptor 

Distance to 
Site Center1 

NSA Type 

Sound Pressure Levels (dBA) 

Current 
Station 

Sound if at 
Full Load 

(Ldn) 

Estimated 
New 

Equipment 
Contribution 

(Ldn) 

Upgraded 
Station 
Sound 
Level2 
(Ldn) 

Potential 
Sound 
Level 

Increase 
NSA No. 1 1,475 (SSE) Residence on SR-115 57.7 45.9 58.0 0.3 

NSA No. 2 750 (SW) Residence on SR-115 61.5 51.7 61.9 0.4 

NSA No. 3 950 (West) Residence on SR-115 61.4 49.5 61.7 0.3 

NSA No. 4 1,675 (NW) Residence on SR-115 60.9 42.2 61.0 0.1 

Notes: 
1  Distance from compressor station in feet. 
2  Ambient plus station sound level combined. 

 

Compressor Station 303 

As presented in Table 9.4-10, the results of the acoustical analysis indicate that the total 

sound level resulting from the operation of Station 303 (operating at full capacity) at the nearby 

NSAs would not exceed the Ldn of 55 dBA, as required by the FERC. 
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Table 9.4-10 
Estimated Sound Pressure Levels for Compressor Station 303 Operation 

Location/ 
Receptor 

Distance 
to Site 
Center1 

NSA Type 

Sound Pressure Levels (dBA) 

Ambient 
Sound 
Level 
(Ldn) 

Estimated 
New Station 
Contribution 

(Ldn) 

Estimated 
Total 

Sound 
Level2 
(Ldn) 

Potential 
Sound 
Level 

Increase 

NSA No. 1 1050 (SW) Residence on Dixon Lane 51.8 48.4 53.4 1.6 

NSA No. 2 900 (East) Ambulatory Surgery Center on 
Eagle Rock Avenue 

58.1 50.0 58.7 0.6 

Notes: 
1  Distance from compressor station in feet. 
2  Ambient plus station sound level combined 

 

The acoustical analysis indicates that if the recommended and planned noise control 

measures are successfully employed, the noise attributable to the station at the nearby NSAs 

during full-load operation should be lower than 55 dBA (Ldn), which is the FERC sound level 

requirement for a new compressor station.  In addition, the noise contribution of the station 

should meet State of New Jersey Noise Regulations, and there should not be any perceptible 

increase in vibration at any NSA during station operation. 

The new electrical substation to be constructed as a related component of Compressor 

Station 303 will contain a 230 kVA distribution transformer to supply the new Compressor 

Station electronic motor.  Transformers of this size will generate a noise level of 55 dBA at two 

meters and will contribute negligible additional noise at the NSAs. 

Operation and Maintenance 

Operational activity on the pipeline will be limited primarily to maintenance of the ROW 

and inspection, repair, and cleaning of the pipeline itself.  Periodic aerial and ground inspections 

by pipeline personnel will identify soil erosion that may expose the pipe; dead vegetation that 

may indicate a leak in the line; conditions of the vegetative cover and erosion control measures; 

unauthorized encroachment on the ROW, such as buildings and other substantial structures; 

and other conditions that could present a safety hazard or require preventative maintenance or 

repairs. 

Blowdowns 

During normal operation of the compressor unit (i.e., after the commissioning period), a 

unit blowdown event occurs infrequently (i.e., 1 to 3 times/month).  In addition, a unit blowdown 

event only occurs for a short time frame (a unit blowdown event would persist for approximately 

1 to 5 minutes).  There also can be an emergency shutdown (ESD) that would occur only during 

an emergency situation (e.g., gas leak or fire), which rarely occurs, noting that some natural gas 
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facilities operate for years without having an ESD, and the gas blowdown related to an ESD 

typically is not vented via the blowdown silencer.  Note that for required Department of 

Transportation (DOT) test intervals of the ESD operations (e.g., once or twice a year), it is not 

necessary to vent/blowdown the pipeline gas to atmosphere. 

There will also be a natural gas blowdown event (i.e., unit blowdown) associated with a 

compressor installation that will be a “maintenance” type of unit gas blowdown, which can occur 

when the compressor is stopped and gas between the suction/discharge valves and 

compressor unit is vented to the atmosphere through a blowdown silencer.  During 

commissioning and testing of the compressor units, it is estimated that a unit blowdown could 

occur two or four times/day and typically only during the daytime.   

9.3.4 Noise Control Measures 

HDD, Pipeline, and Compressor Station Construction 

The following mitigation measures will be implemented during construction of the 

pipeline and compressor stations: 

■ Construction will be performed during daytime hours when there is less sensitivity to sound. 
 
■ All equipment will have sound control devices no less effective than those provided by the 

manufacturer.  No equipment will have unmuffled exhausts. 
 
■ To the extent feasible, the construction site will be configured in a manner that keeps noisier 

equipment and activities as far as possible from noise sensitive locations.  
 
■ If necessary, for greater noise reduction, moveable paneled noise shields, barriers, or 

enclosures will be installed adjacent to or around noisy equipment where required to meet 
the project noise limits.  Temporary barriers can result in a noise reduction of up to 10 dBA 
at the receptor. 
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 Appendix A 

Calculations-Construction Activities 
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 Appendix B 

Air Pollution Emissions Calculations for Project Operations 
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ATTACHMENT 6 

Potential Emission Inventory for the 
Proposed Turbine 



Table 6-1. Potential Emissions Calculations from the Proposed Solar Mars 100-16000S Turbine 
Transcontinental Gas Pipe Line Company LLC, Compressor Station 515, Luzerne County, Pennsylvania 

Input Data 
Provided by Solar Turbines, Rated Horsepower at 59F and Sea Level ISO Rating 

Maximum Capacity 
Heat Input 
Heating Value of Natural Gas 
Potential Operating Hours 
Maximum Fuel Usage 
Maximum Fuel Usage 

16,000 hp 
17,080 hp 
125.95 MMBtulhr 
939.2 Btu/scf 
8,760 hrs/yr 
0.134 mmcf/hr 

Provided by Solar Turbines, Predicted Emissions Performance, 11-29-10,0 F & 718 ft elevation 
Provided by Solar Turbines, Predicted Emissions Performance, 11-29-10,0 F & 718 ft elevation 
Provided by Solar Turbines, Predicted Emissions Performance, 11-29-10 

Emission Calculations 

Pollutant 
PM (Filterable) 
PMIO (Filterable) 

PM2.5 (Filterable) 
PM (Condensable) 

S02 
NOx 
CO 
VOC 

Formaldehyde I 

CO2 

CH4 

N20 

CO2 e 

1175 mmcf/yr 
Based on heating value provided above 
Based on heating value provided above 

Emission Factor Reference 
1.90E-03 IblMMBtu AP-42, Section 3.1, Stationary Gas Turbines, April 2000, Table 3.1-2a 
1.90E-03 IblMMBtu AP-42, Section 3.1, Stationary Gas Turbines, April 2000, PM IO assumed to be = PM 
1.90E-03 IblMMBtu AP-42, Section 3.1, Stationary Gas Turbines, April 2000, PM IO assumed to be = PM 
4.70E-03 IblMMBtu AP-42, Section 3.1, Stationary Gas Turbines, April 2000, Table 3.1-2a 
3.40E-03IbIMMBtu AP-42, Section 3.1, Stationary Gas Turbines, April 2000, Table 3.1-2a 

7.57Ib/hr Solar Turbines, Predicted Emissions Performance,11-29-1O, 0 F & 718 ft 
7.68 lblhr Solar Turbines, Predicted Emissions Performance,II-29-1O, 0 F & 718 ft 
1.19 Iblhr Solar Turbines, Predicted Emissions Performance,11-29-1O, 0 F & 718 ft (Assuming that 

VOC is 25% ofUHC plus Formaldehyde emissions as shown below) 
7.10E-04 IblMMBtu AP-42, Section 3.1, Stationary Gas Turbines, April 2000, Table 3.1-3 

53.02 kg IMMBtu Tier 1 Approach of 40 CFR Part 98, Subpart C 2 

1.00E-03 kg IMMBtu Tier 1 Approach of 40 CFR Part 98, Subpart C 2 

1.00E-04 kg IMMBtu Tier 1 Approach of 40 CFR Part 98, Subpart C 2 

Tier 1 Approach of 40 CFR Part 98, Subpart C 2 

The major HAP fonned during combustion of natural gas in the turbine is formaldehyde. 

Potential Emissions 
(Ibslhr) (tons/yr) 

0.24 1.05 
0.24 1.05 
0.24 1.05 
0.59 2.59 
0.43 1.88 
7.57 33.16 
7.68 33.64 
1.19 5.21 

0.09 0.39 

16,114 70,580 

0.30 1.33 

0.03 0.13 

70,649 

Tier 1 approach is based on annual fuel usage and a default heating value of 1,028 Btulscf. Refer to Subpart C for the equations used in the above calculations. 

W:IOPSIEnvironlAir Quality CompliancelStationslSTN515_PAIPermilslPlan Approval12010 Application New TurbineINewTurbine Permit Station 515 (3·23.11)lAttachment 6 - Potential Emissions.xls 
3/29/2011 
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Regulatory Review of Applicable 
Requirements 



ATTACHMENT 7 
REGULATORY REVIEW OF APPLICABLE REQUIREMENTS 

INSTALLATION OF A GAS TURBINE 
TRANSCONTINENTAL GAS PIPE LINE COMPANY, LLC 

COMPRESSOR STATION SIS 

This attachment contains a regulatory review of applicable requirements for the construction and 
operation of the proposed Solar Mars 100 gas turbine at Compressor Station 515, owned and operated 
by Transcontinental Gas Pipe Line Company LLC (Transco). The attachment details the applicability 
detennination for New Source Review (NSR) and the USEPA Tailoring Rule from the installation of the 
proposed turbine, as well as all applicable state and federal requirements. Finally, the attachment lists 
and provides explanation, where necessary, as to why certain New Source Perfonnance Standards 
(NSPSs), National Emission Standards for Hazardous Air Pollutants (NESHAPs) and state regulations 
do not apply to the installation and operation of the proposed turbine. 

New Source Review Applicability - Non- Greenhouse Gas Emissions 
Compressor Station 515 is located in Luzerne County, Pennsylvania (p A). Luzerne County is 
designated as attainment for all of the criteria pollutants. The criteria pollutants include particulate 
matter (PM), nitrogen oxides (NOx), carbon monoxide (CO), sulfur dioxide (S02), ozone (03), and lead. 
However, the entire state ofPA is included in the Ozone Transport Region (OTR). Therefore, the county 
is to be treated as moderate non-attainment for ozone for NSR applicability. NOx and volatile organic 
compounds (VOCs) are ozone precursors. 

Prevention of Significant Deterioration (PSD) pennitting is required for existing major sources 
undergoing a major modification, residing in an attainment area. P ADEP has adopted the federal PSD 
requirements in their entirety, as codified in 40 CFR Part 52. Compressor Station 515 is currently a 
major source of NO x (as a PM2.sprecursor) and CO because current potential emissions of these 
attainment pollutants are greater than 250 tons/yr. Note that compressor stations are not listed in one of 
the 28 industrial categories in the PSD rules, whereby the threshold is 100 tons/yr. The project emission 
increases for NOx and CO (i.e., the potential emissions from the proposed turbine) are less than the 
significance levels of 40 tons/yr NOx and 100 tons/yr CO. Furthennore, all of the other attainment 
pollutants for which the source is not major (PMlO, S02, and lead) are also under the significance levels. 
These pollutants are required to be evaluated under PSD (major for one, major for all). Therefore, PSD 
pennitting is not triggered. for the proposed modification. 

Non-attainment NSR (NA-NSR) pennitting is required for existing major sources undergoing a major 
modification, residing in a non-attainment area or the OTR. P ADEP's NA-NSR program is outlined in 
Subchapter E of25 PA Code 127.201 through 217. Compressor Station 515 is a major source of NO x 
(as an ozone precursor) and VOC because current potential emissions of NO x and VOC are greater than 
100 and 50 tons/yr, respectively. The project emission increases of NO x and VOC are less than the 
significance level of 40 tons/yr, so full- blown NA-NSR is not triggered for the proposed modification. 

However, under Subchapter E of 25 P A Code, the facility must detennine if emission offsets are 
required for those deminimis increases that are less than the significance level. This is achieved by 
calculating the "Facility Net" emissions, which equal the project increases plus the lO-year 
contemporaneous net emissions. The 10-yr period is 10 years prior to the date of the Department's 
receipt of a complete plan approval application. If the "Facility Net" emissions are equal to greater than 
40 tons/yr for either NOx or VOC, then emission offsets are necessary. 
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The date of the Department's receipt of a complete plan approval application is not known yet. For this 
application, the contemporaneous period will be assumed to April 2001 through April 2011, assuming 
PADEP issues a completeness determination in April 2011. 

During the contemporaneous period, the following modifications were made to Compressor Station 515: 
• Transco·modified an existing turbine, Process ID 038 - Unit #6 Solar Mars Oas Turbine, with a 

power upgrade and retrofitted the unit with SoLoNOx technology under P ADEP Plan Approval 
No. 40-328-005, dated June 3, 2002). The modification resulted in NOx decreases of32.l9 
tons/yr, and VOC increases of 6.32 tons/yr. These emissions increases/decreases were 
considered in the netting analysis. 

• Process ID 035 - Unit #5 Cooper Bessemer 10-V250 was shutdown in 2005 for maintenance and 
reactivated in 2007. A plan approval was submitted for reactivation of Unit #5 and Plan 
Approval No. 40-329-001 was issued on December 18,2007. Transco does not consider the 
reactivation of this unit as a new source, and did not consider the emissions in the netting 
analysis. 

The "Facility Net" emissions for VOC and NOx are less than the significance level, therefore, it is 
concluded that emission offsets are not required. 

Table 7-1 following this attachment shows the NSR applicability determination. 

Tailoring Rule for Oreenhouse Oases Emissions 

USEPApublished the final PSD and Title V Greenhouse Oas (OHO) Tailoring Rule on June 3, 2010, to 
establish thresholds and timetables for PSD and Title V permitting for OHO emissions under the CAA. 
Without this rule, the criteria pollutant threshold levels of 100 and 250 tons/yr would apply to OHO 
emissions as of January 2,2011. Transco understands that PADEP has the authority to apply the 
Tailoring Rule definition of "subject to regulation" without making any regulatory or legislative 
changes, and intends to consider OHOs as "subject to regulations" as of January 2,2011. 

Applicability to the Tailoring Rule is based on the aggregated emissions of six types of OHGs, which 
include carbon dioxide (C02)' methane (CH4), nitrous oxide (N20), hydrofluorocarbons (HFCs), 
perfluorocarbons (PFCs), and sulfur hexafluoride (SF6), expressed as CO2 equivalent (C02 e). 

The first step of the Tailoring Rule begins January 2,2011, and will only apply to sources already 
subject to PSD or TitleV due to their non-OHO pollutants. PSD requirements, specifically Best 
Available Control Technology (BACT), will apply to projects that increase net GHG emissions by at 
least 75,000 tons/yr only if the project also significantly increases emissions of at least one non-OHG 
pollutant. Under Title V, only existing sources with a Title V permit for their non-GHO emissions, or 
new sources required to obtain a Title V permit because oftheir non-OHO emissions will be required to 
address OHO emissions. There is no threshold set in this step under Title V; GHO requirements must 
only be addressed. 
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Step 2 of the Tailoring Rule begins on July 1, 2011, and will phase in sources that are considered major 
for their GHG emissions alone. Under PSD, new sources with the potential to emit 100,000 tons/yr C02 
e, and modifications at existing facilities that result in a net increase of 75,000 tons/yr C02 e, will trigger 
applicability to PSD permitting, provided that the GHG source emits GHG emissions on a mass basis 
(i.e., not C02 e basis, and aggregation ofthe six GHGs) at 250 tons/yr or greater, or 100 tons/yr ifin any 
of the 28 source categories. Under Title V, sources that have potential emissions of 100,000 tons/yr C02 
e or more will be required to obtain a Title V if they do not already have one. 

Transco is not certain when P ADEP will issue the plan approval permit for the turbine and, therefore, 
has evaluated both steps of the Tailoring Rule. 

• Step 1 of the Tailoring Rule 
o PSD Applicability - Transco does not have to evaluate PSD applicability because 

there were no significant increases from any other non-GHG pollutant. 
o Title V Applicability - Compressor Station 515 is a major source because of their 

non-GHG emissions. Therefore, Transco is required to address GHG emissions 
during their next Title V renewal or major modification. 

• Step 2 of the Tailoring Rule 
o PSD Applicability - Existing potential GHG emissions on a mass basis from the 

station are greater than 250 tons/yr, and greater than 100,000 tons/yr CO2 e. 
Therefore, the station is considered a major source of C02 e, and PSD applicability 
for GHG must be considered for any modifications. The net GHG emissions from the 
construction of the turbine are greater than 250 tons/yr on a mass basis, but less than 
75,000 tons/yr CO2 e. Therefore, PSD permitting was not triggered for GHG's. 

o Title V Applicability - Already addressed under Step 1 of the Tailoring Rule. 

NSPS for Stationary Gas Turbines - Summary of Applicable Requirements 

The proposed turbine will be subject to 40 CFR Part 60, Subpart KKKK - Standards of Performance for 
Stationary Combustion Turbines. Below is a summary ofthe requirements contained in the rule. 

o Applicability, per §60.4305: The requirements in this regulation will apply to the new 
compressor turbine because the heat input at peak load will be greater than 10 MMBtu/hr. 

o Emission Limitations, per §60.4320(a) and §60.4330(a): 
• NOx: 25 parts per million (ppm) at 15 percent oxygen, or 1.21h1MWh 
• S02: 0.060 IblMMBtu 

o Testing Requirements for NOx, per §60.4340(a) and §60.4400(a): 
• Initial performance testing is required within 60 days of achieving maximum 

production, but no later than 180 days from initial startup 
• Annual performance testing is required. If the NOx emission results from the 

performance test are less than or equal to 75 percent of the NOx emission limit, the 
testing frequency may be reduced to once every two years. If the results of any 
subsequent performance tests exceed 75 percent of the NOx emission limit, must 
resume annual performance testing. 

o Work Practice Standards, per §60.4333(a): Transco must maintain and operate turbine in a 
manner consistent with good air pollution control practices for minimizing emissions. 

o Recordkeeping Requirements, per §60.4365(a): For the exemption from monitoring oftotal 
sulfur content of the fuel, Transco must keep records of the fuel quality characteristics in a 
current, valid purchase contract, tariff sheet, or transportation contract for the fuel, specifying 
the maximum total sulfur content for natural gas in continental areas is no greater than 20 
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grains per 100 standard cubic feet (gr/1 00 sct), and has potential sulfur emissions of less than 
0.060 IblMMBtu heat input. 

o Reporting and Notification Requirements: 
• Initial notification of the date of construction to regulatory agency no later than 30 

days after the date,as required by §60.7(a)(I), per §60.4400(a) 
• Perfonnance test results within 60 days after the test, per §60.4375(b) 
• Test protocol and test schedule at least 30 days prior to perfonnance testing, per 

§60.8(d). 

NESHAP for Stationary Combustion Turbines - Summary of Applicable Requirements 

The proposed turbine will be subject to 40 CFR Part 63, Subpart YYYY - National Emission Standards 
for Hazardous Air Pollutants for Stationary Combustion Turbines. However, per §63.6095(d), the 
requirements ofYYYY have been stayed for gas turbines and are no longer in effect. Transco must only 
submit an Initial Notification in accordance with §63.6145. 

Applicable Reguirements from 25 P A Code with Respect to the Proposed Turbine 

• §123.13. Particulate Matter Emissions - Processes. PM from a process not listed in §123.13(b) is 
limited to 

o 0.04 gr/dscfwhen effluent gas volume is <150,000 dscfm 
o When the effluent gas volume is ~ 150,000 dscfm, but <300,000 dscfm, the rate detennined 

by the following fonnula: A = 6000E-1, where A = allowable emissions in gr/dscf and E = 

effluent gas vO,lume in dscfm 
o 0.02,gr/dscfwhen the effluent volume is ~ 300,000 <Jscfm 

• § 123 .21. Sulfur Compound Emissions - General. Sulfur oxides, expressed as S02, in the effluent 
gas is limited to 500 ppmvd. 

• § 123 .31. Odor Emissions - Limitations. May not pennit the emission into the outdoor atmosphere 
of any malodorous air contaminants from any source that are detectable outside the property of the 
person on whose land the source is being operated. 

• § 123.41 through 43. Visible Emissions - Limitations. May not pennit the emissions into the 
outdoor'atmosphere of visible air contaminants in such a manner that the opacity of the emission is 
equal to or greater than 20% for a period or periods aggregating more than 3 minutes in anyone (1) 
hour, or equal to or greater than 60% at any time. 

• §127.1. General-Purpose. New sources shall control the emission of air pollutants to the 
maximum extent, consistent with the best available technology (BAT) as determined by the 
Department as of the date of issuance of the plan approval for the new source. 

• § 127.11. Plan Approval Requirements. May not cause or pennit the construction or modification of 
an air contamination source, the reactivation of an air contamination source after the source has been 
out of operation or production for 1 year or more, or the installation of an air cleaning device on an 
air contamination source, unless the construction, modification, reactivation, or installation has been 
approved by the Department. 

• §127.12. Plan Approval Requirements - Content of Applications. Must supply data required by this 
section in the plan approval application, including demonstration of Best Available Technology 
(BAT). 

• § 127 .12a. Plan Approval Requirements - Compliance Review. Must submit a Compliance Review 
Fonn with the application. 
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• § 127.43a. Plan Approval Requirements - Municipal Notification. Must notify the local 
municipality and county where the air pollution source is to be located that the applicant has applied 
for the plan approval as required; notification must describe the source and modifications that are to 
take place and state that there is a 30-day comment period which begins upon receipt of the notice by 
the municipality and county. 

• § 127 .203a. New Source Review - Applicability Determination. The NSR requirements apply to 
major facilities in a nonattainment area or facilities residing in attainment areas for ozone but have 
potential VOC and NOx emissions of at least 50 and 100 tons/yr, respectively (i.e., ozone transport 
region). 

o Full-blown NA-NSR. Must calculate whether a significant emissions increase and a 
significant net emissions increase will occur as a result of the modification. If the project 
causes a significant emissions increase, the project is a major modification only if it also 
results in a significant net emission increase. The net emission increase contemporaneous 
period is 5-years before the construction on the project commences and the date construction 
on the project is completed. Ifboth increases occur, then the facility is subject to the 
permitting requirements in §127.205 (LAER, offsets, alternative site analysis). 

o De-minimis Emission Increase Plan Approvals. If a significant emission increase does not 
occur, the facility must calculate the net emissions increase based on a 10-yr 
contemporaneous period to determine if the increase meets or exceeds the significance rate. 
In this case, if a significant net emissions increase occurs, only the emissions offset 
requirements in §127.205(3) are applicable. (§127.203a(a)(2)). 

o The operation of the proposed turbine does not, by itself, result in a significant emissions 
increase. Therefore, the facility must calculate the net emissions increase based on a 
contemporaneous period of 1 0-yrs. The net emission increases do not result in a significant 
emissions increase; therefore, emission offsets are not required. 

• § 127.450. Operating Permit Conditions - Administrative operating permit amendments. Transco 
must administratively amend their Title V to include the conditions of the plan approval. 

• §127.702. Plan Approval Fees. Must pay appropriate fee with application. 
• § 139. Sampling and Testing. If sampling and testing is required, must follow requirements in this 

chapter. 

Notable Non-Applicable Regulations 
• 40 CFR Part 60, Subpart Dc - Standards of Performance for Small Industrial-Commercial­

Institutional Steam Generating Units. The gas turbines are not considered steam generating units. 
Therefore, the requirements of this rule do not apply to the proposed turbine. 

• 40 CFR Part 60, Subpart GG - Standards of Performance for Stationary Gas Turbines. The 
requirements in this rule do not apply to the proposed turbine because the gas turbine is regulated 
under Subpart KKKK of 40 CFR Part 60. 

W:\OPS\Environ\Air Quality Compliance\Stations\STN515_PA\Permits\Plan Approval\2010 Application New Turbine\New Turbine Permit 
Station 515 (3-23-11 )\Attachment 7 - regulatory review.doc 



Table 7-1. 

PM2.5 

New Source Review Applicability Determination from the Installation of the Proposed Solar Mars IOO-16000S Turbine 
Transcontinental Gas Pipe Line Company LLC, Compressor Station SIS, Luzerne County, Pennsylvania 

Direct PM2.5 (Filt) 

S022 

Based on the potential emissions inventory renewal application submitted to P ADEP in August 2008. 

2 S02 and NOx are precursors to PM2.S 

3 CO2 e based on the Step 2 thresholds in tbe Tailoring Rule for GHG emissions. 

4 Natural gas transmission stations are not listed in one of the 28 source categories which have lower thresholds for PSD. 

NO 
NO 

No, NSR not applicable 

5 When determining applicability to NSR, there must first be a significant emission increase from the project for the individual pollutant (Step I). !fthere is no significant emission increase from the project itself, NSR is not applicable. For those pollutants 

that have a significant emissions increase, it is then necessary to calculate the net emission increase, where all emissions increases and decreases from the contemporaneous 5-yr period are reviewed (Step 2). With PSD, ifmajor for one pollutant, major for alJ pollutants. 

6 Even ifNA-NSR is not triggered, the facility must determine if offsets are required in accordance with 25 PA Code 127.203a(a). When the project increase is less than the significance level, the facility must evaluate the Facility Net Increases based on a 

JO-yr contemporaneous look back period. Ifoffsets are found to be required, then the offset amount is the Facility Net· 1.15, per 25 PA Code, 127.210. 

The contemporaneous period is defined as the I O-yr period prior to the date ofP ADEP's receipt of a complete application. This date is not yet known, however, the contemporaneous period wiIl be assumed to be from April 200 I - April 20 II, assuming P ADEP 

issues a completeness determination in April 2011. Unit 6 - Solar Mar Gas Turbine, Process ID 038, was modified with a power upgrade and retrofitted with SoLoNox technology. PADEP issued a plan approval on June 3, 2002, within the contemporaneous period. 

Unit 5 - Cooper 10-V250, Process ID 035, was shutdown in 2005 for maintenance and reactivated in 2007. A plan approval was issued for the reactivation on December 18,2007. Transco does not consider this a new source and has omitted it from the netting analysis. 
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ATTACHMENT 8 
BEST AVAILABLE TECHNOLOGY (BAT) ANALYSIS 

INSTALLATION OF A GAS TURBINE 
TRANSCONTINENTAL GAS PIPE LINE COMPANY, LLC 

COMPRESSOR STATION SIS 

This attachment contains a Best Available Technology (BAT) analysis for the proposed Solar Mars 
100 gas turbine to be located at Compressor Station 515, owned and operated by Transcontinental Gas 
Pipe Line Company LLC (Transco). The Pennsylvania Department of Environmental Protection 
(PADEP) requires BAT evaluations for all new sources, in accordance with 25 PA Code §127.1 and 
§127.12. 

BAT Determination 

25 P A Code § 121.1 defines BAT as "Equipment, devices, methods or techniques as determined by the 
Department which will prevent, reduce or control emissions of air contaminants to the maximum 
degree possible and which are available or may be made available. " 

. The primary pollutants from natural gas-fired turbines are oxides of nitrogen (NOx), carbon monoxide 
(CO), and volatile organic compounds (VOCs). Transco has proposed a Solar Mars 100 Turbine 
equipped with a SoLoNOx combustion system, coupled with good combustion practices, as BAT for 
control of NOx, CO and VOC emissions in gas compression service at the following emission rates 
during normal operations: 

• NOx = 15 part per million dry volume (ppmvd) at 15% oxygen (02) 

• CO = 25 ppmvd at 15% O2 

• VOC = 25 ppmvd at 15% 02 

SoLoNOx uses lean-premixed combustion technology to ensure uniform air/fuel mixture and to 
minimize formation of regulated pollutants, while maintaining the same power and heat rate as 
equivalent models with conventional combustion technology. The SoLoNOx system is a dry, low 
NOx emissions system and was developed to provide the lowest emissions possible during normal 
operating conditions. In order to optimize the performance of the turbine, the combustion and fuel 
systems are designed to reduce NOx, CO and unburned hydrocarbons (UHC) without penalizing 
stability or transient capabilities. The dry SoLoNOx Combustion System has replaced water and steam 
injection methods to produce superior NOx emission reductions at a lower cost. 

A search of the EPA's RACTIBACT/LAER Clearinghouse (RBLC) for gas turbines in the natural gas 
industry found a number of turbine applications equipped with SoLoNOx control technology listed as 
meeting Best Available Control Technology (BACT) for NOx emissions, and with the same emission 
rates proposed above. For CO and VOC, good combustion practices were considered BACT on the 
same units. Refer to Table 8-1 in this attachment for a summary of the RBLC findings. Transco is 
proposing similar emission rates as the most recent installations found in the RBLC. 
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Below is an analysis of other emission control technologies that could be considered to further reduce 
emissions. As shown in Table 8-1, we could find none of these technologies being required for 
turbines at natural gas facilities and, therefore, are not being proposed as BAT by Transco. 

• Diluent Injection (NOx). Water or steam is injected into the high temperature flame zone to 
reduce NOx emissions by quenching hot spots in the flame. Typically, NOx reductions with 
this technology are approximately 60 percent (%), and at levels as low as· 25 ppm @ 15 percent 
02 on natural gas. However, this technology appreciably increases CO and VOC emissions 
since it lowers the temperature in the burnout and the NOx fonnation zone. Therefore, Transco 
concludes that this technology is not feasible. 

• Selective Catalytic Reduction (NOx). Selective Catalytic Reduction (SCR) is a flue gas 
treatment process where ammonia is injected into the exhaust gases, and the gases are then 
directed through a catalyst bed to selectively reduce NOx emissions and produce N2 and H20. 
The catalyst could be titanium dioxide, vanadium pentoxide, or zeolite-based catalysts. The 
operating temperature of conventional SCR systems ranges from 400 to 800°F. For high 
temperature SCR installations, operating in the 800 to 1,1 OO°F temperature range, the catalyst 
is placed directly downstream of the turbine exhaust flange. SCR reduces between 80 to 90 % 
of the NOx in the gas turbine exhaust. When used in series with lean pre-mixed combustion, 
SCR can result in NOx levels of 2 to 5 ppm. However, SCR systems are expensive and 
significantly impact the economic feasibility of smaller gas turbine projects. SCR requires on­
site storage of ammonia, a hazardous chemical. There are additional concerns involved in the 
storage and handling of ammonia required for SCR. Anhydrous ammonia is stored in 
pressurized tanks that could result in leaks of ammonia to the atmosphere, resulting in an 
unacceptable environmental impact. Additionally, ammonia can go through the process 
unreacted and is an environmental health concern. For these reasons, and because SCR has not 
been adequately demonstrated as an accepted control technology in the gas compression 
industry, SCR is deemed infeasible by Transco. 

• Catalytic Absorption Systems (NOx and CO)· SCONOX™, patented by Goaline 
Environmental Technologies (currently EmerChem), is a post-combustion technology that 
reduces NOx emissions to less than 2.5 ppm and results in almost 100 percent removal of CO. 
SCONOX™ combines catalytic conversion of CO and NOx with an absorption/regeneration 
process that eliminates the ammonia reagent found in SCR technology. It is based on a unique 
integration of catalytic oxidation and absorption technology. CO and NO catalytically oxidize 
to C02 and N02. The N02 molecules are subsequently absorbed on the treated surface of the 
SCONOX™ catalyst. The SCONOX™ technology is still in the early stages of market 
introduction. Issues that may impact application of the technology include relatively high 
capital cost, large reactor size compared to SCR, system complexity, high utilities cost and 
demand (steam, natural gas, compressed air and electricity are required), and a gradual rise in 
NO emissions over time that requires shutdown every 6 to 12 months to remove and regenerate 
the absorption modules ex-situ. At this time, Transco does not believe this technology has 
been demonstrated to be technically feasible for gas compression turbines. 

• Catalytic Combustion (NOx). In catalytic combustion, fuels oxidize at lean conditions in the 
presence of a catalyst. Catalytic combustion is a flameless process, allowing fuel oxidation to 
occur at temperatures below 1 ,700°F, where there is low NOx fonnation. The combustor 
surfaces are coated with catalyst, which cause the fuel air mixture to react with the oxygen and 
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release its initial thermal energy. The combustion reaction in the lean premixed gas then goes to 
completion at design temperature. In the past, catalytic combustors for gas turbines achieved 
low, single-digit NOx ppm levels, but they failed to produce operationally- durable systems due 
to cycling damage and the brittle nature of the catalyst material and support systems. Durable 
catalytic and "partial catalytic" systems that are overcoming the problems of past designs are 
currently being tested. For these reasons, Transco does not believe this technology has been 
demonstrated to be technically feasible for gas compression turbines. 

• Oxidation Catalysts (CO and VOC). Oxidation catalysts, also known as two-way catalytic 
converters, simultaneously oxidize the CO to CO2, and the unburnt hydrocarbons to CO2 and 
water. The catalyst is usually made of precious metal such as platinum, palladium, or rhodium. 
The reduction efficiency for CO is approximately 90%, and VOC is reduced at various rates. 
The problems with oxidation catalysts include a reduction in system efficiency and output, 
which in tum results in an increase of generated emissions; creation of heavy metal wastes 
from the catalyst replacement; and, significant capital and operating costs. The cost associated 
with installation and operation of this technology would give competitors an unfair advantage 
because this technology is not considered "presumptive BACT" for gas turbines in the natural 
gas industry, and was not considered BACT for any of the gas turbines found in the search of 
the RBLC database. For these reasons, Transco does not consider this technology as 
"presumptive BACT', and does not propose to utilize an oxidation catalyst for the new turbine. 
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Table 8·1. RACTIBACTILAER Clearinghouse Summaty for Gas Turbines in the Natural Gas Indusby <25 MW 

Transcontinental Gas Pipe Line 

Date of 
Pem.it Process Emission 

Issuance PennitNo. State Facility ID Faci1i~ Name Identification Capacity Control Level Pollutant Limit Units Implemeoted Control Technology 
4/1/2009 MD-7837 WY WY·0067 Williams Field Services Co. Echo Turbines. NG 12.555HP BACT·PSD NOX IS ppmv@15%02 SOLONOX 

Springs Gas Plant CO 25 ppmv@15%02 Good Combustion Practices 
VOC 2S I!I!mv@15%02 Good Combustion Practices 

6/24/2008 PSD-LA·729 LA LA·0232 Gulf Crossing Pipeline Co .• Turbines. NG 10,311 HP BACT·PSD NOX IS ppmv @ 15% 02 Dry Low Nox Burners 
Sterlington Compresssor Station CO 

VOC Good Combustion Practices. 
6/14/2006 PSD·OI·09 WA WA-0316 Northwest Pipeline Corp. Mt. Turbines. NG 12.787HP BACT·PSD NOX 25 ppmv@15%02 Dry Low Nox Burners 

Vernon Compressor Station CO 
VOC 

6/1412006 PSD-OI·08 WA WA·0334 Northwest Pipeline Corp, Sumas Turbines, NG BACT·PSD NOX 25 ppmv@15%02 SOLONOX 
Compressor Station CO 50 ppmdv @ 15% 02 

VOC 
5115/2006 468 NV NV·0048 Kern River Gas Transmission Turbines. NG Il.5MW BACT·PSD NOX 25 ppmv@IS%02 SOLONOX 

Company CO 16 ppm Good Combustion Practices 
VOC Good Combustion Practices 

8/19/2005 AQ0417CPT05 AK AK-0062 BP Exploration Alaska Twbines.NG 11.86MW BACT·PSD NOX 85 ppmv@IS%02 SOLONOX 
CO 50 ppm@15%02 Good Combustion Practices 
VOC 

3/29/2005 04-WE1290 CO CO-0059 Cheyenne Plains Gas Pipeline Co.. Turbines. NG 9.816HP BACT·PSD NOX 15 ppmv@15%02 SOLONOX 
Cheyenne CO 25 ppmv@IS%02 Good Combustion Practices 

VOC 3 I?I!!!! Good Combustion Practices 
6/1212004 03·WE0910303 CO Co-OOS8 Cheyenne Plains Gas Pipeline Co.. Turbines, NG 6536HP BACT·PSD NOX 15 ppmv@IS%02 SOLONOX 

Vince Brindley CO 25 ppmv@IS%02 Good Combustion Practices 
VOC 3 I!I!m Good Combustion Practices 

6/12/2004 03·WE0910303 CO Co-OOS8 Cheyenne Plains Gas Pipeline Co.. Turbines. NG 9.816HP BACT·PSD NOX 49 ppmv@IS%02 Good Combustion Practices 
Vince Brindley CO 25 ppm None 

VOC Good Combustion Practices 

10/31/2003 PI030 TX TX·0454 EI Paso Natural Gas Company Tw·bines. NG 10.011 HP BACT·PSD NOX Low Nox Burners 
CO None 
VOC None 

8/30/2002 PSDOI-09 WA WA·0297 Northwest Pipeliue Corporation Turbines. NG 12.787HP BACT·PSD NOX 2S ppmv@IS%02 SOLONOX 
CO 
VOC 

7/30/2002 MD-7837 WY WY·00S9 Kern River Gas Transmission Turbines. NG 13192HP BACT·PSD NOX 25 ppmv@IS%02 SOLONOX 

Company. Muddy Creek CO 50 ppnl@ 15%02 Good Combustion Practices 

VOC 

7/30/2002 MD·783 WY WY·0059 Kern River Gas Transmission Turbines. Simple 13.192HP BACT·PSD NOX 25 ppm@15%02 SOLONOX 

Company. Muddy Creek cycle. NG CO 50 ppm@15%02 Good Combusti.on Practices 

VOC 

4/4/2002 017·00037 !D !D·OOII PG&E Gas Transmission Northwest Turbines. NG 19.500HP BACT·PSD NOX 2S ppmv@IS%02 Dry Low Nox Burners 

Corp, CO 54 ppm@15%02 None 

VOC !I!l: None 

2/5/2002 09·0035 OR OR·0027 PG&E Gas Transmission Northwest Gas Turbine A· 19,200 HP NSPS NOX 154 ppm@15%02 None 

Corp. Sceoario I 60.333(8)(2) CO 
VOC 

21512002 09-0035 OR PG&E Gas Transmission Northwest Gas Turbine C· 19.500 Hp BACT·PSD NOX 25/42 ppm@15%02 None 

Corp. Scenario 1 CO 
VOC 

21512002 09·003S OR OR·0027 PG&E Gas Transmission Northwest Gas Turbine A· 19.200 HP BACT·PSD NOX 42 ppm@15%02 None 

Corp. Scenario 2 CO 
VOC 

V:IWilliamsllO.251 Williams Transco Gas Turbine Plan Approval Luzerne CountylBAT AnalysislRBLC summmy·Turbines.x1sRBL Clearinghouse 
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Table 8-1. 

bateof 
Pennit 

Issuance PennitNo. 
21512002 09-0035 

215/2002 09-0035 

3/21/2001 MD-606 

3/2112001 MD-606 

3/2112001 MD-606 

RACTIBACTILAER Clearinghouse Summary for Gas Turbines in the Natwlll Gas Induslry <25 MW 

Transcontinental Gas Pipe Line 

Process 
State Facili~ ID Facility Name Identification Capacity Control Level Pollutant 

OR PG&E Gas Transmission NOithwest Gas Turbine So 14,300 HP NSPS NOX 
Corp. Scenario 2 60.333(a)(2) CO 

VOC 
OR OR-0027 PG&E Gas Transmission Northwest Gas Turbine C- 19,500 HP BACT-PSD NOX 

Corp. Scenario 2 CO 
VOC 

MD WY-0060 Williams Field Services Turbine, 12,905 HP BACT-PSD NOX 
Combined Cycle, CO 
NG VOC 

WY WY-0060 Williams Field Selvices Turbine Simple 3,246HP BACT-PSD NOX 
Cycle,NG CO 

VOC 
WY WY-0060 Williams Field Services Turbine, 12,905 HP BACT-PSD NOX 

Combined Cycle, CO 
NG VOC 

V:\Williams\10-2S1 Williams Transco Gas Turbine Plan Approval Luzerne County\BAT Analysis\RBLC summary-Turbines.xisRBL Clearinghouse 

Emission 
Limit Units Implemented Control Technology 

42 ppm@15%02 None 

42 ppm@15%02 None 

25 ppm@15%02 SOLONOX 
50 ppm@15%02 Good Combustion Practices 

25 ppm@15%02 SOLONOX 
50 ppm@15%02 Good Combustion Practices 

NA SOLONOX 
Good Combustion P1l1ctices 

Page 2 
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Turbine Manufacturer's Data 



Solar Turbines PREDICTED EMISSION PERFORMANCE 
A c.r,III., c.,u, 

Customer Engine Model 

MARS 100-16000S 
Job 10 CS/MD STANDARD 

Inquiry Number Fuel Type Water Injection 

SO NATURAL GAS NO 
Run By Date Run Engine Emissions Data 

David A Pocengal 29-Nov-10 REV. 1.0 

~ __ N_O_X_E_M_IS_S_IO_N_S __ ~I I~ ___ C_O_E_M_I_SS_I_O_N_S __ ~II ~ ___ UH_C __ E_M_IS_S_IO_N_S __ ~ 
1 II 17080.'10l,e% Load I Elev:" haftl"ReI. H"'f'6L"I~ riloperature . '11i,iJr,) ." '. ,~. ,-.: , '" 

PP Mvd at 15% 02 15.00 25.00 25.00 
ton/yr 33.17 33.65 19.28 

Ibm/MM Btu (Fuel LHV) 0.060 0.061 0.035 
Ibm/(MW-hr) 0.59 0.60 0.35 

(gas turbine shib':J1::) .... 1 ______ 7_ . ..;..;57 ______ ......11 .... 1 _______ 7 . ....;..68~ ____ ~11 .... _______ 4._40 ______ --' 

2 II 16558 Hp 100.0% Load I Elev. 718 ft I Rei. Humidity 60.0% I Temperature 20.0 Oeg. F I 
PP Mvd at 15% 02 15.00 25.00 25.00 

ton/yr 32.12 32.59 18.67 
Ibm/MM Btu (Fuel LHV) 0.060 0.061 0.035 

Ibm/(MW-hr) 0.59 0.60 0.35 

(gas turbine shib':J1::) 1L--_____ 7;...;..3..;..;3'--__ ......I' 1L--__ --'-'7 • ....;..44 ____ ~11 .... ____ 4._26 ___ --' 

3 II 15135 Hp 100.0% Load t Elev. 118 ftl Rei. Humidity 60.0% I Temperature 59.0 Oeg. F I 
PP Mvd at 15% 02 15.00 25.00 25.00 

ton/yr 29.69 30.13 17.26 
Ibm/MM Btu (Fuel LHV) 0.060 0.061 0.035 

Ibm/(MW-hr) 0.60 0.61 0.35 

(gas turbine shib':J1::) .... 1 ___ 6.:.:;.~78~ ___ ~11 .... ____ ...:.;6.:..;;..88~ __ ......I1 .... 1 ___ ...:.;3':..;;..94~ __ --, 

Notes 

1. For short-term emission limits such as Ibs/hr., Solar recommends using "worst case" anticipated operating 
conditions specific to the application and the site conditions. Worst case for one pollutant is not 
necessarily the same for another. 

2. Solar's typical SoLoNOx warranty, for ppm values, is available for greater than 0 deg F, and between 
50% and 100% load for gas fuel, and between 65% and 100% load for liquid fuel (except for the Centaur 
40). An emission warranty for non-SoLoNOx equipment is available for greater than 0 deg F and between 
80% and 100% load. 

3. Fuel must meet Solar standard fuel specification ES 9-98. Emissions are based on the attached fuel 
composition, or, San Diego natural gas or equivalent. 

4. If needed, Solar can provide Product Information Letters to address turbine operation outside typical 
warranty ranges, as well as non-warranted emissions of S02, PM10/2.5, VOC, and formaldehyde. 

5. Solar can provide factory testing in San Diego to ensure the actual unit(s) meet the above values within 
the tolerances quoted. Pricing and schedule impact will be provided upon request. 

6. Any emissions warranty is applicable only for steady-state conditions and does not apply during start-up, 
shut-down, malfunction, or transient event. 
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 Appendix C 

SCREEN3 Model Output 
 







 SIMPLE TERRAIN      156.3           38.        0.

 BLDG. CAVITY-1      504.1           27.       --  (DIST = CAVITY LENGTH)

 BLDG. CAVITY-2      565.9           13.       --  (DIST = CAVITY LENGTH)

  

 ***************************************************
 ** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS **
 ***************************************************



                                                                      12/05/11
                                                                      00:50:42
  ***  SCREEN3 MODEL RUN  ***
  *** VERSION DATED 96043 ***

 C:\SCREEN3\CS515NOx.scr                                                        

 SIMPLE TERRAIN INPUTS:
    SOURCE TYPE            =        POINT
    EMISSION RATE (G/S)    =     0.950000    
    STACK HEIGHT (M)       =      12.8016
    STK INSIDE DIAM (M)    =       2.5908
    STK EXIT VELOCITY (M/S)=      20.4216
    STK GAS EXIT TEMP (K)  =     766.4833
    AMBIENT AIR TEMP (K)   =     293.0000
    RECEPTOR HEIGHT (M)    =       0.0000
    URBAN/RURAL OPTION     =        RURAL
    BUILDING HEIGHT (M)    =      12.4968
    MIN HORIZ BLDG DIM (M) =      11.2776
    MAX HORIZ BLDG DIM (M) =      18.2880

 THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED.
 THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED.

 BUOY. FLUX =  207.586 M**4/S**3;  MOM. FLUX =  267.518 M**4/S**2.

 *** FULL METEOROLOGY ***

 **********************************
 *** SCREEN AUTOMATED DISTANCES ***
 **********************************

 *** TERRAIN HEIGHT OF    0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***

   DIST     CONC             U10M   USTK  MIX HT   PLUME   SIGMA   SIGMA
    (M)   (UG/M**3)   STAB  (M/S)  (M/S)    (M)   HT (M)   Y (M)   Z (M)  DWASH
 -------  ----------  ----  -----  -----  ------  ------  ------  ------  -----
     20.  0.2126E-13    6     1.0    1.1 10000.0  152.38   17.43   17.42    NO
    100.   81.23        4    15.0   15.6  4800.0   15.12    8.20   10.66    SS
    200.   35.08        4    20.0   20.8  6400.0   16.15   15.56   15.41    SS
    300.   20.28        4    20.0   20.8  6400.0   19.24   22.61   18.43    SS
    400.   13.25        4    20.0   20.8  6400.0   22.56   29.45   21.34    SS
    500.   9.382        4    20.0   20.8  6400.0   25.92   36.15   24.16    SS
    600.   7.025        4    20.0   20.8  6400.0   29.23   42.72   26.90    SS
    700.   5.482        4    20.0   20.8  6400.0   32.47   49.19   29.58    SS
    800.   4.322        4    20.0   20.8  6400.0   35.62   55.57   30.05    SS
    900.   3.570        4    20.0   20.8  6400.0   38.68   61.88   32.55    SS
   1000.   2.992        4    20.0   20.8  6400.0   41.67   68.13   34.57    SS
   1100.   2.786        4    20.0   20.8  6400.0   41.83   74.31   36.52    SS
   1200.   2.606        4    20.0   20.8  6400.0   41.83   80.44   38.42    SS
   1300.   2.438        4    20.0   20.8  6400.0   41.83   86.52   40.26    SS
   1400.   2.282        4    20.0   20.8  6400.0   41.83   92.55   42.07    SS
   1500.   2.139        4    20.0   20.8  6400.0   41.83   98.54   43.83    SS
   1600.   2.008        4    20.0   20.8  6400.0   41.83  104.49   45.55    SS
   1700.   1.888        4    20.0   20.8  6400.0   41.83  110.41   47.23    SS



   1800.   1.777        4    20.0   20.8  6400.0   41.83  116.28   48.89    SS
   1900.   1.676        4    20.0   20.8  6400.0   41.83  122.13   50.51    SS
   2000.   1.583        4    20.0   20.8  6400.0   41.83  127.94   52.10    SS
   2100.   1.518        4    15.0   15.6  4800.0   57.68  133.73   53.36    SS
   2200.   1.461        4    15.0   15.6  4800.0   57.68  139.48   54.91    SS
   2300.   1.406        4    15.0   15.6  4800.0   57.68  145.21   56.43    SS
   2400.   1.353        4    15.0   15.6  4800.0   57.68  150.91   57.93    SS
   2500.   1.303        4    15.0   15.6  4800.0   57.68  156.59   59.41    SS
   2600.   1.255        4    15.0   15.6  4800.0   57.68  162.24   60.88    SS
   2700.   1.210        4    15.0   15.6  4800.0   57.68  167.88   62.32    SS
   2800.   1.166        4    15.0   15.6  4800.0   57.68  173.48   63.74    SS
   2900.   1.127        4    15.0   15.6  4800.0   57.68  179.07   64.66    SS
   3000.   1.088        4    15.0   15.6  4800.0   57.68  184.64   65.99    SS
   3500.  0.9211        4    15.0   15.6  4800.0   57.68  212.19   72.31    SS
   4000.  0.8017        4    10.0   10.4  3200.0   90.01  239.31   77.88    SS
   4500.  0.8517        5     5.0    5.5 10000.0  100.87  199.08   52.82    SS
   5000.  0.8831        5     5.0    5.5 10000.0  100.87  218.86   55.71    SS

 MAXIMUM 1-HR CONCENTRATION AT OR BEYOND    20. M:
     38.   153.1        4    15.0   15.6  4800.0   13.20    3.42    7.29    SS

  DWASH=   MEANS NO CALC MADE (CONC = 0.0)
  DWASH=NO MEANS NO BUILDING DOWNWASH USED
  DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED
  DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED
  DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB
 
 ****************************************
      *** REGULATORY (Default) ***  
     PERFORMING CAVITY CALCULATIONS 
   WITH ORIGINAL SCREEN CAVITY MODEL
           (BRODE, 1988) 
 ****************************************
 

  *** CAVITY CALCULATION - 1 ***       *** CAVITY CALCULATION - 2 ***
   CONC (UG/M**3)     =    493.7        CONC (UG/M**3)     =    554.2    
   CRIT WS @10M (M/S) =    10.69        CRIT WS @10M (M/S) =    15.44
   CRIT WS @ HS (M/S) =    11.23        CRIT WS @ HS (M/S) =    16.22
   DILUTION WS (M/S)  =     5.61        DILUTION WS (M/S)  =     8.11
   CAVITY HT (M)      =    18.68        CAVITY HT (M)      =    15.48
   CAVITY LENGTH (M)  =    26.92        CAVITY LENGTH (M)  =    12.82
   ALONGWIND DIM (M)  =    11.28        ALONGWIND DIM (M)  =    18.29
 
 ****************************************
       END OF CAVITY CALCULATIONS 
 ****************************************
 

      ***************************************
      *** SUMMARY OF SCREEN MODEL RESULTS ***
      ***************************************

  CALCULATION        MAX CONC    DIST TO   TERRAIN
   PROCEDURE        (UG/M**3)    MAX (M)    HT (M)
 --------------    -----------   -------   -------



 SIMPLE TERRAIN      153.1           38.        0.

 BLDG. CAVITY-1      493.7           27.       --  (DIST = CAVITY LENGTH)

 BLDG. CAVITY-2      554.2           13.       --  (DIST = CAVITY LENGTH)

  

 ***************************************************
 ** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS **
 ***************************************************
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GHG Emissions Calculations for Project Operations 
 



Compressor Station Electric Motor HP Annual CO2 Emission Factor CO2 emissions (metric tpy)
KWh lb/MWh

303 (proposed) 25000 94,660,000 1312 56,333

Notes:
1) CS303 annual electric use at station provided by Transco.  Includes compressor drive and station use.
2) Emission Factor from NJ Department of Environmental Protection, based on 2008 average generation mix (source: 
PJM
Environmental Information Services, Inc. Generation Attribute Tracking System https://gats.pjm-eis.com/), augmented to 
account for line lossesand to include N2O and
CH4 emissions from power plants.

Estimate of Indirect CO2 Emissions for 25,000 hp Electric Motor at CS303 (Essex County, NJ)



Breaker ID lbs SF6 Leakage rate/ yr lbs SF6 leakage/yr CO2e lbs/yr CO2e metric tons/yr

Breaker 1 160 0.50% 0.8 19120 9
Breaker 2 160 0.50% 0.8 19120 9
Breaker 3 160 0.50% 0.8 19120 9
Breaker 4 160 0.50% 0.8 19120 9
Breaker 5 160 0.50% 0.8 19120 9
Breaker 6 160 0.50% 0.8 19120 9
Total 960 4.8 114720 52

Global warming potential for SF6 = 23900
Conversion lbs to metric tons = 2203.1
Pounds of SF6 per breaker provided by Transco

Compressor Station 303 Electric Substation GHG Operational Emissions

Leakage rate/yr assumes use of typical best current technology equipment based on Southern California Edison data 
for El Casco CA substation project



NORTHEAST SUPPLY LINK PROJECT  RESOURCE REPORT 9 
 

 Page 9E-1  

 Appendix E 

Noise Studies 
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REPORT SUMMARY 

This report details the results of an acoustical analysis associated with the proposed 
compressor addition at Transco Station No. 515 (abbreviated as “Station” in the report) 
associated with the proposed Northeast (“NE”) Supply Link Project.  The purpose of the 
revised acoustical analysis is to estimate the Station sound level contribution that will result 
from the installation of the proposed Station modifications, which consists of the addition of a 
new turbine-driven compressor unit (i.e., Unit #7). 

 
The following table summarizes the current sound contribution of the Station (i.e., all existing 
compressor units operating at full capacity) based on the most recent Station sound survey 
and the estimated “total” sound contribution of the Station after the installation of the 
proposed compressor addition related to the NE Supply Link Project.  The results provided in 
this table are referred to as the “Noise Quality Analysis”. 
 

           Noise Quality Analysis for Transco’s Station 515 as related to the Proposed Compressor Addition 

Nearby 
NSAs 

Distance & 
Direction of 
NSA to Site 

Center 

Distance & 
Direction of 
NSA to the 

Compr. Addition 

Current Sound 
Level (Ldn) of 

Station if Operated 
at Full Load 

Est’d Ldn 
Of the 

Compressor 
Addition 

Est’d “Total” Ldn 
of Station after 
Installation of 

Compr. Addition 

Potential 
Noise 

Increase 

NSA #1 1,475 ft. (SSE) 1,340 ft. (SSE) 57.7 dBA 45.9 dBA 58.0 dBA 0.3 dB 
NSA #2 750 ft. (SW) 775 ft. (SW) 61.5 dBA 51.7 dBA 61.9 dBA 0.4 dB 
NSA #3 825 ft. (west) 950 ft. (west) 61.4 dBA 49.5 dBA 61.7 dBA 0.3 dB 
NSA #4 1,675 ft. (NW) 1,885 ft. (NW) 60.9 dBA 42.2 dBA 61.0 dBA 0.1 dB 

 
The results of the acoustical analysis indicate that “total” sound contribution of the Station at 
the nearby NSAs after installation of the compressor addition (i.e., all compressor units 
operating at full capacity) could slightly exceed the existing noise levels generated by the 
Station, noting that the current Station sound levels at the nearby NSAs are above an Ldn of 
55 dBA.  The installation of the compressor addition is not expected to result in any 
perceptible increase in vibration at any nearby NSA. 
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1.0 

 
INTRODUCTION 

In this report, Hoover & Keith inc. (“H&K”) details the results of an acoustical analysis associated 
with the proposed modifications at Transco Compressor Station No. 515 (abbreviated as 
“Station” in the report), which are part of the proposed Northeast (“NE”) Supply Link Project for 
the Transcontinental Gas Pipe Line Company, LLC (“Transco”).  The purpose of the acoustical 
analysis is to quantify the sound level contribution at the nearby noise-sensitive areas (NSAs), 
such as schools, hospitals and residences, which would result after installation of the compressor 
addition and determine noise control measures for the compressor addition to meet applicable 
sound level criteria.  The purpose of the sound survey was to verify the current nearby NSAs 
around the Station and to quantify the current noise environment around the Station and sound 
contribution of the Station during Station operation. 

 
2.0 

 
SOUND CRITERIA 

Certificate conditions set forth by the Office of Energy Projects (OPC) of the Federal Energy 
Regulatory Commission (FERC) will require that the noise from all the Station equipment at full 
capacity (i.e., full load operation of all authorized units) does not exceed the previously existing 
noise levels that are at or above a day-night average A-weighted (A-wt.) sound level (i.e., Ldn) of 
55 dBA at any nearby NSA after installation of Station modifications (i.e., installation of a 
compressor addition).  In addition, the sound contribution of the Station should not exceed 55 

dBA (Ldn) at any NSA in which the pre-existing sound levels are equal to or below 55 dBA (Ldn).  
There are no other applicable state or local noise regulations for this facility.  The Ldn is an energy 
average of the measured daytime equivalent A-wt. sound level (i.e., Leq or Ld) and the measured 
nighttime Leq (i.e., Ln) plus 10 dB.  The 10-dB adjustment to the Ln is intended to compensate 
for nighttime sensitivity.  For an essentially steady sound source that operates continuously over a 
24-hour period and controls the environmental sound level, the Ldn is approximately 6.4 dB above 
the measured equivalent A-wt. sound level (i.e., Leq).  Consequently, an Ldn of 55 dBA 
corresponds to a Leq of 48.6 dBA.  If both the daytime Leq (Ld) and nighttime Leq (Ln) are 
measured and/or estimated, then the Ldn is calculated using the following formula: 
 

( ) 





 += + 10/1010/

10dn
nd 10

24
910

24
15log10 LLL  

 
3.0 

 
SITE/FACILITY DESCRIPTION 

3.1 Site Description 
 
 Figure 1 (Appendix, p. 12) shows the general area layout around the Station and location of the 

NSAs surrounding the Station and other areas of interest.  The Station is located along State 
Route 115 (i.e., Wilkes-Barre & Easton Road) in Luzerne County, Pennsylvania, approximately 10 
miles NE of White Haven (PA) and approximately 4.5 miles east of the small town of Bear Creek 
Village (PA).  The nearby NSAs around the Station (i.e., primarily residences) are located along 
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State Route 115 (“SR-115”).  The closest NSAs include a residence located approximately 750 
feet southwest of the Main Compressor Building and residences located approximately 825 feet 
west of the Main Compressor Building. 

 
3.2 Brief Description of the Station Equipment and Planned Modifications 

 

 Figure 2 (Appendix, p. 13) shows a detailed layout of buildings and equipment associated with 
the Station and the anticipated location of the compressor addition (i.e., Unit #7).  The Station is 
currently equipped with five (5) engine-driven gas compressor units and one (1) turbine-driven gas 
compressor unit.  The current Station horsepower (“HP”) at full capacity is 32,000 HP.  The 
following Table 1 provides a brief description of the Station compressor units: 

 
Unit 

Number 

Manufacturer and Model 

No./Type 

Unit Type Compressor Current HP 

Rating 

#1 Cooper GMWC-10 Gas Engine Integral Reciprocating 3,400 HP 
#2 Cooper GMWC-10 Gas Engine Integral Reciprocating 3,400 HP 
#3 Cooper GMWC-10 Gas Engine Integral Reciprocating 3,400 HP 
#4 Cooper 10-V-250 Gas Engine Integral Reciprocating 3,400 HP 
#5 Cooper 10-V-250 Gas Engine Integral Reciprocating 3,400 HP 
#6 Solar Mars 100 Gas Turbine Solar Centrifugal 15,000 HP 

Table 1: Brief Description of the Gas Compressor Units at Transco Station 515 
 

Units #1–#5 are located inside the Main Compressor Building and Unit #15 is located in Turbine 
Compressor Building on the Southeast Side of the Main Compressor Building. 

 
The proposed modifications at the Station associated with the NE Supply Link Project will consist 
of the installation of a Solar Mars 100 turbine-driven centrifugal gas compressor unit (i.e., new 
Unit #7) with an ISO rating of 16,000 HP, and the turbine/compressor of Unit #7 is expected to be 
installed inside an extended section of the Turbine Compressor Building or inside a new building 
located adjacent to the existing Turbine Compressor Building.  The following describes auxiliary 
equipment and other notable items associated with the compressor addition: 

 
 Lube oil (LO) cooler that serves the turbine and compressor; 
 Turbine exhaust system designed with an adequate exhaust muffler system; 
 Turbine air intake filter system designed with in-duct silencer(s); 
 Aboveground gas piping and associated piping components; 
 Unit blowdown silencer for the new unit. 

 
As a result of the addition of the new 16,000 HP compressor unit, the total Station capacity will be 
approximately 48,000 HP (i.e., 32,000 HP + 16,000 HP = 48,000 HP). 
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4.0 

 

MEASUREMENT METHODOLOGY/LOCATIONS AND OPERATING CONDITIONS 

4.1 Sound Measurement Locations 
  
 Four (4) locations were chosen to measure the sound level at the nearest NSAs surrounding the 

station.  In addition, four (4) sound measurement locations on the Station property are reported.  
The following is a description of the reported sound measurement positions and nearby NSAs 
around the Station: 
 
Pos. 1: NSA #1

 

: Residence along SR-115 located approximately 1,475 ft. SSE of the Station 
site center (i.e., Main Compressor Building) and approximately 1,340 feet SSE of 
anticipated location of new Unit #7; 

Pos. 2: NSA #2 (considered the closest NSA)

 

: Residence along SR-115 located approximately 
750 ft. SW of the Main Compressor Building and approximately 775 feet SW of 
anticipated location of new Unit #7; 

Pos. 3: NSA #3

 

: Residences along SR-115 and Blueberry Lane with the closest residence 
located approximately 825 ft. west of the Main Compressor Building and approximately 
950 feet ENE of anticipated location of new Unit #7; 

Pos. 4: NSA #4

 

: Residences along SR-115 located approximately 1,675 ft. NW of the Main 
Compressor Building and approximately 1,885 feet NW of anticipated location of new 
Unit #7; 

Pos. 5: Along the Station access road, approximately 650 ft. west of the Main Compressor 
Building; 

Pos. 6: Along the Station access road, approximately 400 ft. NNE of the Main Compressor 
Building; 

Pos. 7: Along the Station access road, approximately 400 ft. NE of the Main Compressor 
Building; 

Pos. 8: At the “lay down” area, approximately 350 ft. south of the Main Compressor Building. 
 
4.2 Station Operating Conditions and Environmental Conditions during Survey 
 
 Brian Hellebuyck of H&K performed sound survey measurements during the daytime of March 31, 

2010.  During the daytime sound tests, the temperature was 77–81 deg. F, the wind was blowing 
primarily from the north/northwest and the sky was mostly overcast.  Due to pipeline system 
constraints, the sound survey was conducted during two (2) Station operating conditions: (1) 
“Condition #1”, sound survey with only Unit #6 (i.e., Mars 100 turbine-driven unit) operating and 
(2) “Condition #2”, sound survey with all other engine-driven compressor units (i.e., Units #1–#5) 
operating.  The following Table 2 lists the Station operating conditions during the sound survey 
(i.e., Condition #1 & Condition #2). 
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Condition

1 + 2

HP RPM NGP (%) HP RPM
Torque 

(%)
HP Total

1 GMW-C-10 - - - 3,420 250 100.2
2 GMW-C-10 - - - 3,433 250 101.0
3 GMW-C-10 - - - 3,405 250 100.1
4 10V250 - - - 3,361 250 98.8
5 10V250 - - - 3,341 247 99.1
6 Mars 100 13,760 - - - - -

13,760 - 100.2 16,960 30,720

882 851
1,023 1,063

Suction (psig)
Discharge (psig)

Condition 1 Condition 2

7:45 AM to 9:00 AM 10:15 AM to 11:30 AM

Total HP

Station Conditions 
Suction (psig)

Discharge (psig)

Model No.
Unit 
No.

 
Table 2: Operating Conditions of the Station during the 03/31/10 Sound Survey 

 
4.3 Data Acquisition and Sound Measurement Equipment 
 

At each sound measurement location, the A-weighted (A-wt.) equivalent sound levels (i.e., Leq) 
and unweighted octave-band (O.B.) sound pressure levels (Leq SPLs) were measured at 
approximately five (5) feet above ground.  Sound measurements at the nearby NSAs attempted to 
exclude "extraneous sound" such as vehicles passing immediately by the sound measurement 
location.  The acoustical measurement system consisted of a Larson-Davis (LD) Model 2900 
Analyzer/SLM (a Type I SLM per ANSI Standard S1.4 & S1.11) and 1/2-in. microphone covered 
by a windscreen.  The analyzer/SLM was calibrated with a LD Model CA250 microphone 
calibrator, and the calibrator was calibrated within one (1) year of the test date. 

 
5.0 

 
MEASUREMENT RESULTS 

Table A1 (Appendix, p. 14) provides a summary of the measured sound data at NSA #1 during 
the different Station operating conditions along with the resulting Ldn at NSA #1.  Table B1 
(Appendix, p. 13) provides the actual A-wt. sound levels and the unweighted O.B. SPLs 
measured at NSA #1 during the different Station operating conditions along with the calculated 
total Station sound level at NSA #1. 
 
Table A2 (Appendix, p. 15) provides a summary of the measured sound data at NSA #2 during 
the different Station operating conditions along with the resulting Ldn at NSA #1.  Table B2 
(Appendix, p. 14) provides the actual A-wt. sound levels and the unweighted O.B. SPLs 
measured at NSA #2 during the different Station operating conditions along with the calculated 
total Station sound level at NSA #2. 
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Table A3 (Appendix, p. 16) provides a summary of the measured sound data at NSA #3 during 
the different Station operating conditions along with the resulting Ldn at NSA #1.  Table B3 
(Appendix, p. 15) provides the actual A-wt. sound levels and the unweighted O.B. SPLs 
measured at NSA #3 during the different Station operating conditions along with the calculated 
total Station sound level at NSA #3. 
 

Table A4 (Appendix, p. 17) provides a summary of the measured sound data at NSA #4 during 
the different Station operating conditions along with the resulting Ldn at NSA #1.  Table B4 
(Appendix, p. 16) provides the actual A-wt. sound levels and the unweighted O.B. SPLs 
measured at NSA #4 during the different Station operating conditions along with the calculated 
total Station sound level at NSA #4. 
 
Table C (Appendix, p. 18) provides the A-wt. sound levels and the unweighted O.B. SPLs 
measured at the sound measurement positions around the Station property during the different 
Station operating conditions along with the calculated total Station sound level at these Station 
property sound measurement positions.  The meteorological conditions that occurred during the 
sound surveys on 3/31/10 are summarized in Table D (Appendix, p. 19). 

 
The following Table 3 summarizes the measured Ld at the nearby NSAs and the resulting Ldn, as 
calculated from the measured Ld, during the sound survey measurements that occurred during 
Operating Condition #1 and Operating Condition #2 at the Station. 
 

 
Table 3: Measured Levels at the Nearby NSAs during Operating Condition #1 and Condition #2 

 
Pipeline system constraints would not permit full load Station operation for the pre-construction sound 
survey.  Therefore, two separate sound surveys were performed and for nomenclature purposes, the two 
separate sound surveys are denoted as “Condition #1” and “Condition #2”.  To determine the Station 
sound level contribution at the nearby NSAs, at Station full load operation, the measured sound levels for 
Condition #1 and Condition #2 have been logarithmically summed.  The following Table 4 summarizes the 
estimated full load (“full capacity”) Station sound level contribution at the nearby NSAs. 

 

Meas'd L d  
(dBA) 

Calc'd L dn  
(dBA) 

Meas'd L d  
(dBA) 

Calc'd L dn  
(dBA) 

Pos. 1 (NSA #1) 1,475 ft. 
House S-SE 

Pos. 2 (NSA #2) 750 ft. 
House SW 

Pos. 3 (NSA #3) 825 ft. 
Houses W 

Pos. 4 (NSA #4) 1,675 ft. 
Houses NW 

51.2 57.6 52.6 59.0 

(1)  Condition 1:  Station Total HP = 13,760.  Unit 6 in operation. 
(2)  Condition 2:  Station Total HP = 16,960.  Units 1-5 in operation. 

Distance &  
Direction to  
Comp. Unit 

NSAs 

47.8 54.2 

Condition 1  (1) Condition 2  (2) 

48.7 55.1 

49.2 55.6 53.8 60.2 

52.7 59.1 49.7 56.1 
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Table 4: Estimated/Calculated “Full Load” Sound Level Contribution of Station 515 at the Nearby NSAs 

 
6.0 

 
ACOUSTICAL ANALYSIS OF COMPRESSOR ADDITION 

The acoustical analysis considers the noise produced by equipment for the compressor addition 
that could impact the sound contribution at the nearby NSAs.  A description of the acoustical 
analysis methodology and source of sound data used for the analysis of the compressor addition 
is provided at the end of the report in the Appendix (pp. 22–23).  For this analysis, we estimated 
the sound contribution for the following Station/equipment operating scenarios, and the predicted 
sound contributions were performed only

 
 for the closest NSAs. 

 Sound level contribution due only to the compressor addition at the closest NSAs (i.e., NSA 
#1, NSA #2, NSA #3 & NSA #4). 

 
 Total

 

 sound contribution of the Station at the closest NSAs (i.e., sound contribution of the 
existing Station full load sound level plus the sound contribution of the compressor addition). 

6.1 Significant Sound Sources for the Compressor Addition 
 
 The following sound sources for the proposed compressor addition were considered significant 

and included in the acoustical analysis of the compressor addition: 
 

 Noise generated by the turbine and compressor that penetrates the building; 
 Noise of the turbine exhaust, including noise radiated from the exhaust duct; 
 Noise radiated from aboveground/outdoor gas piping and associated components; 
 Noise of the outdoor LO cooler and associated outdoor piping for the LO cooler; 
 Noise generated by the turbine air intake system. 

 

Condition 1  (1) Condition 2  (2) Condition 1 + 2  (3) 

Calc'd L dn Calc'd L dn Total L dn 
 (dBA) (dBA) (dBA) 

 
1,475 ft. 

S-SE 
750 ft. 
SW 

825 ft. 
W 

1,675 ft. 
NW 

(3)  Condition 1 + 2:  Logarithmic total of Condition 1 + Condition 2.  

(2)  Condition 2:  Station Total HP = 16,960.  Units 1-5 in operation. 

Distance &  
Direction to  
Comp. Unit 

NSAs 

(1)  Condition 1:  Station Total HP = 13,760.  Unit 6 in operation. 

57.6 59.0 61.4 

54.2 55.1 57.7 

55.6 

NSA #1 (House) 

 NSA #2 (House) 

 NSA #3 (House) 

 NSA #4 (House) 

 

59.1 56.1 60.9 

60.2 61.5 
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6.2 Sound Level Contribution 
 

Table E (Appendix, p. 20) shows the spreadsheet analysis of the estimated A-wt. sound level 
and unweighted O.B. SPLs at NSA #2 (closest NSA to the compressor addition) contributed by 
the compressor addition for standard day

 

 propagating conditions (i.e., no wind, 60 deg. F., 70% 
R.H.).  Included in Table A is the estimated “total” sound contribution of the Station at NSA #2 
(i.e., sound contribution of the Station after installation of the compressor addition). 

Table F (Appendix, p. 21) provides the estimated A-wt. level and unweighted O.B. SPLs of the 
compressor addition at NSA #3 for standard day propagating conditions, based on the acoustical 
analysis at NSA #2, along with the estimated total

 

 sound contribution of the Station at NSA #3 
(i.e., sound contribution of the Station and compressor addition). 

Table G (Appendix, p. 21) provides the estimated A-wt. level and unweighted O.B. SPLs of the 
compressor addition at NSA #1 for standard day propagating conditions, based on the acoustical 
analysis at NSA #2, along with the estimated total

 

 sound contribution of the Station at NSA #1 
(i.e., sound contribution of the Station and compressor addition). 

Table F (Appendix, p. 21) provides the estimated A-wt. level and unweighted O.B. SPLs of the 
compressor addition at NSA #4 for standard day propagating conditions, based on the acoustical 
analysis at NSA #2, along with the estimated total

 

 sound contribution of the Station at NSA #4 
(i.e., sound contribution of the Station and compressor addition). 

7.0 

 
NOISE CONTROL MEASURES AND EQUIPMENT SOUND SPECIFICATIONS 

The following section provides the recommended noise control measures and equipment sound 
specifications for the significant sound sources/equipment associated with the compressor 
addition along with other assumptions that may affect the noise generated by the compressor 
addition and/or existing Station. 

 
7.1 Building Enclosing the Turbine/Compressor of the Compressor Addition 
 

We understand that the turbine and compressor associated with the compressor addition will be 
installed inside either a separate building or an extended section of Compressor Building “D”.  The 
following describes specific sound requirements and other items related to the components of the 
compressor building enclosing the turbine/compressor. 

 
Building Structure 

 
 As a minimum, walls/roof should be constructed with an exterior skin of 22–gauge metal, and 

building interior surfaces should be covered with 6–inch thick “high-density” mineral wool (i.e., 
6.0-8.0 pcf uniform density) covered with a perforated liner.  Note that “low-density” insulation 
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(e.g., 0.6 to 0.75 pcf density) should not be substituted for the high-density material although 
low-density insulation could be employed in addition to the high-density insulation. 

 
 No windows or louvers should be installed in the building walls although a minimum number of 

skylights could be installed in the building roof to provide natural light. 
 

 Personnel entry doors should be a STC-36 sound rating, even if glazing is employed, and 
should be self-closing and should seal well when closed.  The large access door (i.e., “roll-up” 
door) should seal well when closed and should consist of an insulated-type door (e.g., 18-ga. 
exterior facing, 24-ga. backskin with insulation core). 

 
Building Ventilation 

 
 It is preferred and anticipated that the building air ventilation system will be designed with air 

supply fans mounted in the building walls along with roof-mounted air exhaust vents or a roof 
ridge vent to exhaust the air, and wall louvers should not be employed.  Assuming this type of 
air ventilation design, the sound level for each wall air-supply fan should not exceed 50 dBA 
at 50 feet, which will require that each fan employ an exterior dissipative-type silencer (e.g., 3-
ft. length) and an acoustically-lined weatherhood. 

 
7.2 Turbine Exhaust System 
 

The turbine exhaust system should include a muffler system that provides the following dynamic 
sound insertion loss (DIL) values, which should also be adequate for minimizing any perceptible 
increase in vibration due to this noise source. 

 
  DIL Values for the Exhaust Muffler System in dB per Octave-Band (O.B.) Center Freq. (Hz) 

31.5 63 125 250 500 1000 2000 4000 8000 

5 16 22 35 45 45 45 40 30 

 
To meet these recommended DIL values, it is recommended and anticipated that a 2-stage 
exhaust muffler system will be employed consisting of one rectangular muffler (i.e., 1st stage 
horizontal muffler) with an “effective” length of 10–12 feet located horizontally in the exhaust 
ducting inside the compressor building and another rectangular muffler (i.e., 2nd stage vertical 
muffler) with an “effective” length of 15–16 feet integrated into the vertical outdoor exhaust stack. 

 
7.3 Outdoor Aboveground Gas Piping 
 

The analysis indicates that noise control measures, such as acoustical pipe insulation, may be 
required for outdoor aboveground gas piping for the compressor addition.  The following items 
associated with the gas piping and/or related piping components should also be addressed: 
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 As a minimum, acoustical pipe insulation should be employed for any aboveground outdoor 
discharge piping located near the compressor building and aboveground outdoor suction 
piping located near the compressor building.  Acoustical pipe insulation should consist of a 
minimum 3-inch thick fiberglass or mineral wool (e.g., minimum 6.0-8.0 pcf density) that is 
covered with a mass-filled vinyl jacket (e.g., composite of 1.0 psf mass-filled vinyl laminated to 
0.020-inch thick aluminum).  In addition, all exposed metal pipe supports/guides associated 
with the insulated piping should be completely covered with acoustical insulation or a type of 
removable/reusable acoustical enclosure that will allow for easy inspection of the associated 
piping in the area of the respective pipe support. 

 
 Suction scrubber(s) and associated aboveground gas piping, depending on the final location, 

may have to be covered with acoustical insulation although this issue can be reviewed during 
the project design phase. 

 
 It is recommended that the suction pipe strainer for the new compressor unit be removed 

soon after the units are placed in service, if feasible. 
 

 Outdoor aboveground valves should be covered with any type of acoustical material (e.g., 
acoustical blanket material) to meet the sound level criterion. 

 
7.4 Lube Oil (LO) Cooler 
 

The LO cooler for the new turbine-driven compressor unit should be designed with electric motor 
driven fan(s), and the sound level of the cooler should not exceed 60 dBA at 50 feet operating at 
maximum design tip speed (i.e., equivalent to a PWL of approximately 92 dBA) 

 
7.5 Turbine Air Intake System 
 

The turbine air intake system should be designed with two (2) in-duct silencers (for example, a 3-
ft. length tubular-type silencer and 5-ft. parallel-baffle type silencer), and one of the silencers (e.g., 
tubular silencer) should be installed in the intake ductwork located inside the respective 
compressor building.  The 2-silencer system should be capable of providing the following DIL 
values, noting that achievement of the DIL values from 2000 to 8000 Hz is most important: 

 
   DIL Values for Air Intake System in dB per Octave-Band (O.B.) Center Frequency (Hz) 

31.5 63 125 250 500 1000 2000 4000 8000 

4 8 10 20 30 45 55 60 50 

 
If the air intake silencer located closest to the turbine must be located outside the building, the 
casing of the silencer that extends outside should be completely covered with an acoustical 
lagging consisting of a steel jacketing (minimum 18-20 gauge) along with a typical 2-3 inch thk. 
inner layer of fiberglass or mineral wool insulation (e.g., 6.0-8.0 pcf density). 
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8.0 SUMMARY AND FINAL COMMENT 
 

The following Table 5 summarizes the current sound contribution of the Station (i.e., all existing 
units operating at full load) and the estimated “total” sound contribution of the Station after 
installation of the proposed compressor addition (i.e., new Unit #7).  The results provided in this 
table are referred to as the “Noise Quality Analysis”. 

 
Nearby 
NSAs 

Distance & 
Direction of 
NSA to Site 

Center 

Distance & 
Direction of 
NSA to the 

Compr. Addition 

Current Sound 
Level (Ldn) of 

Station if Operated 
at Full Load 

Est’d Ldn 
Of the 

Compressor 
Addition 

Est’d “Total” Ldn 
of Station after 
Installation of 

Compr. Addition 

Potential 
Noise 

Increase 

NSA #1 1,475 ft. (SSE) 1,340 ft. (SSE) 57.7 dBA 45.9 dBA 58.0 dBA 0.3 dB 
NSA #2 750 ft. (SW) 775 ft. (SW) 61.5 dBA 51.7 dBA 61.9 dBA 0.4 dB 
NSA #3 825 ft. (west) 950 ft. (west) 61.4 dBA 49.5 dBA 61.7 dBA 0.3 dB 
NSA #4 1,675 ft. (NW) 1,885 ft. (NW) 60.9 dBA 42.2 dBA 61.0 dBA 0.1 dB 

Table 5: Noise Quality Analysis for Transco’s Station 515 as related to the Compressor Addition 
 

The results of the acoustical analysis indicate that sound contribution of the Station at the 
nearby NSAs after installation of the compressor addition (i.e., all compressor units 
operating at full capacity, including the new compressor addition) could slightly exceed the 
existing noise levels generated by the Station, noting that the current Station sound levels 
at the nearby NSAs are above an Ldn of 55 dBA.  The installation of the compressor 
addition is not expected to result in any perceptible increase in vibration at any nearby 
NSA. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

file: c:\ProjWord\Transco-Williams\NE Supply Link Project\Station 515\Report – Analy of Compr Addition at Station 515 for NE Supply Link Project.doc 
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APPENDIX 
 

 

 FIGURE 1: GENERAL AREA LAYOUT AROUND THE 
STATION SHOWING SURROUNDING NSAs 
AND OTHER AREAS OF INTEREST 

 
 

 FIGURE 2: LAYOUT SHOWING THE LOCATION OF 
EXISTING BUILDINGS/EQUIPMENT AT 
THE STATION AND ANTICIPATED 
LOCATION OF THE COMPRESSOR 
ADDITION 

 
 

 SUMMARY OF THE MEASURED SOUND SURVEY DATA 
AND ANY SUBSEQUENT DATA CALCULATIONS 

 
 

 ACOUSTICAL ANALYSES ASSOCIATED WITH THE 
PROPOSED COMPRESSOR ADDITION 

 
 DESCRIPTION OF THE ANALYSIS METHODOLOGY AND 

THE SOURCE OF SOUND DATA 
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Figure 1: Transco Station 515: General Area Layout showing the Location of the Nearby NSAs 

surrounding the Station and other Areas of Interest. 
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Information Removed for Treatment as 
Critical Energy Infrastructure Information 

 
 
 
 
 
 
 
 
 
 

 
Figure 2:  Transco Station 515: Drawing showing the Existing Buildings/Equipment at the 

Station along with Anticipated Location of the Compressor Addition (new Unit #7). 
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  Measured A-Wt. Sound Levels (dBA)

         Measurement Set D-time Avg'd Calc'd
Position Condition Time Leq (Ld) Ld Ldn Notes/Observations

Pos. 1 8:37 AM 48.1
Adj. to NSA #1, House, 8:40 AM 47.2

1,475 ft. S-SE of 8:43 AM 48.3 47.8 54.2
center of Comp. Units

Pos. 1 11:04 AM 49.0
Adj. to NSA #1, House, 11:06 AM 48.9

1,475 ft. S-SE of 11:07 AM 48.4 48.7 55.1
center of Comp. Units

Pos. 1 Total Ld Total Ldn

Adj. to NSA #1, House,
1,475 ft. S-SE of 1 + 2 51.3 57.7

center of Comp. Units

Table A1: Transco Station 515 (PA): Measured Ld and Calculated Ldn Sound Levels at
 NSA #1 on 03/31/10 during Station Operation

1

2

Audible sounds included the compressor tone 
which was audible and dominant during periods of 
no pass by traffic or distant traffic.  Turbine exhaust 
was also noticeable.

Audible sounds included the Station which was 
mostly dominant.  Some periods of wind noise.

 
 
 

A-Wt.
Position Cond. Time 31.5 63 125 250 500 1000 2000 4000 8000 Level

Pos. 1 8:37 AM 67.8 61.7 53.4 45.9 45.0 42.1 41.3 28.9 24.1 48.1
Adj. to NSA #1, House, 8:40 AM 69.7 60.4 53.2 46.1 43.8 40.7 40.2 29.2 24.5 47.2

1,475 ft. S-SE of 8:43 AM 67.8 56.4 52.5 47.1 46.0 42.8 40.7 29.8 24.1 48.3
center of Comp. Units Average SPL 68.4 59.5 53.0 46.4 44.9 41.9 40.7 29.3 24.2 47.8

Pos. 1 11:04 AM 62.7 55.9 48.9 47.9 44.5 45.6 41.4 28.8 22.7 49.0
Adj. to NSA #1, House, 11:06 AM 65.7 57.9 49.1 46.1 44.1 45.6 41.5 29.5 23.7 48.9

1,475 ft. S-SE of 11:07 AM 67.5 59.6 49.6 48.1 44.8 44.1 40.3 29.3 23.8 48.4
center of Comp. Units Average SPL 65.3 57.8 49.2 47.4 44.5 45.1 41.1 29.2 23.4 48.7

Pos. 1
Adj. to NSA #1, House,

1,475 ft. S-SE of
center of Comp. Units Total SPL 70.2 61.7 54.5 49.9 47.7 46.8 43.9 32.3 26.8 51.3

Table B1: Transco Station 515 (PA): Measured Unweighted Octave-Band Sound
Pressure Levels (SPLs) at NSA #1 on 03/31/10 during Station Operation

 Sound Pressure Level (SPL) in dB per Octave-Band Frequency (in Hz)Measurement Set

1

2

1 + 2
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  Measured A-Wt. Sound Levels (dBA)

         Measurement Set D-time Avg'd Calc'd
Position Condition Time Leq (Ld) Ld Ldn Notes/Observations

Pos. 2 8:27 AM 48.2
Adj. to NSA #2, House, 8:30 AM 49.6

750 ft. SW of 8:31 AM 49.9 49.2 55.6
center of Comp. Units

Pos. 2 10:54 AM 54.6
Adj. to NSA #2, House, 10:55 AM 54.0

750 ft. SW of 10:57 AM 52.9 53.8 60.2
center of Comp. Units

Pos. 2 Total Ld Total Ldn

Adj. to NSA #2, House,
750 ft. SW of 1 + 2 55.1 61.5

center of Comp. Units

Table A2: Transco Station 515 (PA): Measured Ld and Calculated Ldn Sound Levels at
 NSA #2 on 03/31/10 during Station Operation

1
Audible sounds included the compressor unit which 
was dominant (compressor tone and turbine 
exhaust) during no pass by traffic.  Necessary to 
pause for pass by traffic.   

2
Audible sounds included the Station which was 
dominant.  Station sources include the 
turbocharger tone, exhaust mid frequency noise 
and engine casing was detectable.

 
 
 

A-Wt.
Position Cond. Time 31.5 63 125 250 500 1000 2000 4000 8000 Level

Pos. 2 8:27 AM 73.6 64.7 54.2 45.4 43.6 41.4 41.4 30.7 24.8 48.2
Adj. to NSA #2, House, 8:30 AM 73.2 64.9 54.7 46.4 45.0 44.8 42.1 31.3 24.5 49.6

750 ft. SW of 8:31 AM 72.9 63.9 52.6 45.2 46.1 45.5 42.4 31.8 26.3 49.9
center of Comp. Units Average SPL 73.2 64.5 53.8 45.7 44.9 43.9 42.0 31.3 25.2 49.2

Pos. 2 10:54 AM 69.8 63.9 60.5 47.2 45.3 51.0 48.1 42.1 23.7 54.6
Adj. to NSA #2, House, 10:55 AM 70.4 65.1 60.9 48.0 44.9 50.0 47.1 41.9 29.3 54.0

750 ft. SW of 10:57 AM 68.5 64.9 59.8 47.8 44.9 48.6 45.8 41.3 25.0 52.9
center of Comp. Units Average SPL 69.6 64.6 60.4 47.7 45.0 49.9 47.0 41.8 26.0 53.8

Pos. 2
Adj. to NSA #2, House,

750 ft. SW of
center of Comp. Units Total SPL 74.8 67.6 61.3 49.8 48.0 50.8 48.2 42.1 28.6 55.1

Table B2: Transco Station 515 (PA): Measured Unweighted Octave-Band Sound
Pressure Levels (SPLs) at NSA #2 on 03/31/10 during Station Operation

2

1 + 2

Measurement Set  Sound Pressure Level (SPL) in dB per Octave-Band Frequency (in Hz)

1
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  Measured A-Wt. Sound Levels (dBA) 
         Measurement Set D-time Avg'd Calc'd 

Position Condition 

 

Time 

 

L eq  (L d ) L d L dn Notes/Observations 

 
Pos. 8:52 50.4 

Adj. to NSA #3, Houses, 8:54 52.6 
825 ft. W of 8:55 50.7 51.2 57.6 

center of Comp. Units 

Pos. 11:14 AM 

 

51.6 
Adj. to NSA #3, Houses, 11:15 AM 

 

52.7 
825 ft. W of 11:16 AM 

 

53.5 52.6 59.0 
center of Comp. Units 

Pos. Total  L d Total  L dn 
Adj. to NSA #3, Houses, 

825 ft. W of 1 + 2 55.0 61.4 
center of Comp. Units 

Table A3: Transco Station 515 (PA): Measured Ld and Calculated Ldn Sound Levels at 
 NSA #3 on 03/31/10 during Station Operation 

1 
Audible sounds included wind noise aloft in trees,  
distant traffic and the compressor tone was  
detectable. 

2 
Audible sounds included turbocharger tone and  
mid frequency exhaust noise, which were  
approximately equal in strength. 

A-Wt. 
Position Cond. Time 

 

31.5 63 125 250 500 1000 2000 4000 8000 Level 
Pos. 8:52 71.6 62.8 54.6 48.5 47.0 45.1 43.2 34.8 26.9 50.4 

Adj. to NSA #3, Houses, 8:54 69.2 59.1 53.6 50.0 48.9 48.0 45.9 37.3 32.9 52.6 
825 ft. W of 8:55 69.4 59.8 53.4 46.8 46.0 46.1 44.8 35.6 25.9 50.7 

center of Comp. Units Average SPL 70.1 60.6 53.9 48.4 47.3 46.4 44.6 35.9 28.6 51.2 
Pos. 11:14 65.5 61.4 56.0 43.8 44.4 48.4 44.9 36.1 24.5 51.6 

Adj. to NSA #3, Houses, 11:15 66.4 62.4 56.9 45.1 46.3 49.4 45.9 38.2 24.6 52.7 
825 ft. W of 11:16 64.7 62.0 56.6 44.2 45.9 50.2 47.5 37.8 24.2 53.5 

center of Comp. Units Average SPL 65.5 61.9 56.5 44.4 45.5 49.3 46.1 37.4 24.4 52.6 
Pos. 

Adj. to NSA #3, Houses, 
825 ft. W of 

center of Comp. Units Total SPL 71.4 64.3 58.4 49.9 49.5 51.1 48.4 39.7 30.0 55.0 
Table B3: Transco Station 515 (PA): Measured Unweighted Octave-Band Sound 

Pressure Levels (SPLs) at NSA #3 on 03/31/10 during Station Operation 

2 

1 + 2 

Measurement Set  Sound Pressure Level (SPL) in dB per Octave-Band Frequency (in Hz) 

1 
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  Measured A-Wt. Sound Levels (dBA)

         Measurement Set D-time Avg'd Calc'd
Position Condition Time Leq (Ld) Ld Ldn Notes/Observations

Pos. 4 8:57 AM 52.3
Adj. to NSA #4, Houses, 8:58 AM 54.1

1675 ft. NW of 8:59 AM 52.4 52.7 59.1
center of Comp. Units

Pos. 4 11:21 AM 49.7
Adj. to NSA #4, Houses, 11:26 AM 50.2

1675 ft. NW of 11:28 AM 49.7 49.7 56.1
center of Comp. Units

Pos. 4 Total Ld Total Ldn

Adj. to NSA #4, Houses,
1675 ft. NW of 1 + 2 54.5 60.9

center of Comp. Units

Table A4: Transco Station 515 (PA): Measured Ld and Calculated Ldn Sound Levels at
 NSA #4 on 03/31/10 during Station Operation

1
Audible sounds included wind in trees and distant 
traffic.  The Station was not audible. 

2
Audible sounds included a distant barking dog, 
distant traffic and the sound of wind.  The low 
frequency sound of the Station was faintly 
detectable during the still periods.

 
 
 

A-Wt.
Position Cond. Time 31.5 63 125 250 500 1000 2000 4000 8000 Level

Pos. 4 8:57 AM 67.7 60.5 53.2 50.3 50.1 48.1 43.5 33.0 24.3 52.3
Adj. to NSA #4, Houses, 8:58 AM 70.0 63.3 56.5 54.6 52.4 48.1 45.2 38.7 30.3 54.1

1675 ft. NW of 8:59 AM 61.5 55.4 49.6 49.1 47.1 49.0 45.9 36.8 25.9 52.4
center of Comp. Units Average SPL 66.4 59.7 53.1 51.3 49.9 48.4 44.9 36.2 26.8 52.7

Pos. 4 11:21 AM 71.9 61.8 51.7 44.7 46.5 46.4 40.0 28.8 23.3 49.7
Adj. to NSA #4, Houses, 11:26 AM 59.1 56.8 44.3 43.0 47.8 47.0 41.6 29.3 24.6 50.2

1675 ft. NW of 11:28 AM 57.0 56.5 49.4 40.8 48.1 45.5 41.7 28.8 26.5 49.7
center of Comp. Units Average SPL 62.7 58.4 48.5 42.8 47.5 46.3 41.1 29.0 24.8 49.7

Pos. 4
Adj. to NSA #4, Houses,

1675 ft. NW of
center of Comp. Units Total SPL 67.9 62.1 54.4 51.9 51.8 50.5 46.4 36.9 28.9 54.5

Table B4: Transco Station 515 (PA): Measured Unweighted Octave-Band Sound
Pressure Levels (SPLs) at NSA #4 on 03/31/10 during Station Operation

 Sound Pressure Level (SPL) in dB per Octave-Band Frequency (in Hz)

1

2

1 + 2

Measurement Set
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A-Wt.

Position Cond. Time 31.5 63 125 250 500 1000 2000 4000 8000 Level
Pos. 5

At Station, 8:15 AM 64.4 61.0 56.1 41.3 41.2 38.7 37.1 26.9 22.5 45.6
650 ft. W of center

Comp. Units
Pos. 5

At Station, 10:38 AM 69.0 65.3 59.8 45.8 49.5 54.3 50.8 46.5 26.1 57.5
650 ft. W of center

Comp. Units
Pos. 5

At Station, Total SPL 70.3 66.7 61.3 47.1 50.1 54.4 51.0 46.5 27.7 57.8
650 ft. W of center

Comp. Units

Pos. 6
At Station, 8:06 AM 71.7 65.3 58.3 49.5 45.0 42.8 45.6 35.9 26.6 50.9

400 ft. N-NE of center
Comp. Units

Pos. 6
At Station, 10:28 AM 69.2 65.4 62.9 55.1 41.3 42.6 40.8 40.4 27.1 51.9

400 ft. N-NE of center
Comp. Units

Pos. 6
At Station, Total SPL 73.6 68.4 64.2 56.2 46.5 45.7 46.8 41.7 29.9 54.4

400 ft. N-NE of center
Comp. Units

Pos. 7
At Station, 7:54 AM 71.9 66.2 57.6 49.2 45.0 53.1 59.5 49.9 38.7 61.8

400 ft. NE of center
Comp. Units

Pos. 7
At Station, 10:23 AM 72.6 70.1 65.7 54.1 47.3 48.0 44.6 42.3 29.6 54.8

400 ft. NE of center
Comp. Units

Pos. 7
At Station, Total SPL 75.3 71.6 66.3 55.3 49.3 54.3 59.6 50.6 39.2 62.6

400 ft. NE of center
Comp. Units

Pos. 8
At Station, 8:21 AM 79.8 69.8 61.9 50.0 50.8 50.9 51.1 44.3 37.7 56.7

350 ft. SW of center
Comp. Units

Pos. 8
At Station, 10:45 AM 76.8 67.8 65.8 52.4 51.8 56.7 54.3 53.1 31.1 61.1

350 ft. SW of center
Comp. Units

Pos. 8
At Station, Total SPL 81.6 71.9 67.3 54.4 54.3 57.7 56.0 53.6 38.6 62.4

350 ft. SW of center
Comp. Units

Table C: Transco Station 515 (PA): Measured Unweighted Octave-Band Sound
Pressure Levels (SPLs) at Pos. 5 - 8 on 03/31/10 during Station Operation

 Sound Pressure Level (SPL) in dB per Octave-Band Frequency (in Hz)

1

1 + 2

1

2

1 + 2

1

2

1

2

1 + 2

Measurement Set

2

1 + 2
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            Measurement Set Temp. R.H.

Wind Peak

Position (°F) (%)       Direction Speed Wind

Pos. 1-8 38 81 4-8 mph 10 mph

Pos. 1-8 42 77 4-7 mph 9 mph

Table D: Transco Station 515 (PA): Summary of the Meteorological Conditions
During the Sound Survey Measurements on 03/31/10

10:15 AM to 11:30 AM Primarily from N-
NW Overcast

Time of Testing

745 AM to 9:00 AM Primarily from N-
NW Overcast

Ground Level Ground Level Sky Conditions

Wind
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Source No. Noise Sources and Other Conditions/Factors  PWL or SPL in dB per Octave-Band Center Freq. (Hz) A-Wt.
& Dist (Ft) associated with Acoustical Analysis 31.5 63 125 250 500 1000 2000 4000 8000 Level
1) PWL of Turbines/Compressor for New Unit 113 113 115 115 113 113 115 121 115 124

Attenuation of the Building -6 -12 -18 -25 -28 -35 -38 -40 -42
Misc. Atten. (Shielding and/or Foliage/Trees) 0 0 0 -1 -2 -3 -4 -5 -5

775 Hemispherical Radiation -55 -55 -55 -55 -55 -55 -55 -55 -55
775 Atm. Absorption (70% R.H., 60 deg F) 0 0 0 0 -1 -1 -2 -6 -11
775 Source Sound Level Contribution 51 45 41 33 27 18 15 15 2 30

2) PWL of Unsilenced Turbine Exhaust 127 128 127 127 131 125 118 111 98 130
Atten. of Noise Control (Muffler System) -5 -15 -22 -32 -45 -45 -40 -30 -25
Misc. Atten. (Shielding and/or Foliage/Trees) 0 0 0 0 0 0 0 0 0

775 Hemispherical Radiation -55 -55 -55 -55 -55 -55 -55 -55 -55
775 Atm. Absorption (70% R.H., 60 deg F) 0 0 0 0 -1 -1 -2 -6 -11
775 Source Sound Level Contribution 66 57 49 39 30 23 20 20 7 38

3) PWL of Aboveground Piping for New Unit 95 95 98 94 98 105 114 108 102 117
Atten. of Noise Control (Acoustical Insulation) 0 0 0 -2 -8 -10 -12 -14 -14
Misc. Atten. (Shielding and/or Foliage/Trees) 0 0 0 -1 -2 -3 -4 -5 -5

775 Hemispherical Radiation -55 -55 -55 -55 -55 -55 -55 -55 -55
775 Atm. Absorption (70% R.H., 60 deg F) 0 0 0 0 -1 -1 -2 -6 -11
775 Source Sound Level Contribution 39 39 42 35 32 35 41 28 17 43

4) PWL of the Lube Oil Cooler for New Unit 105 102 95 92 88 85 82 80 75 91
Atten. of Noise Control 0 0 0 0 0 0 0 0 0
Misc. Atten. (Shielding and/or Foliage/Trees) 0 0 0 -1 -2 -3 -4 -5 -5

775 Hemispherical Radiation -55 -55 -55 -55 -55 -55 -55 -55 -55
775 Atm. Absorption (70% R.H., 60 deg F) 0 0 0 -2 -1 -1 -2 -6 -11
775 Source Sound Level Contribution 49 46 39 34 30 25 20 14 4 32

5) PWL of Unsilenced Turbine Air Intake (New Unit) 119 119 119 121 123 129 135 161 154 163
Attenuation of Intake Silencer System -1 -4 -10 -20 -30 -40 -50 -60 -50
Attenuation of Air Intake Filter -1 -2 -5 -10 -15 -20 -20 -15 -10
Misc. Atten. (Shielding and/or Foliage/Trees) 0 0 0 -1 -2 -3 -4 -5 -5

775 Hemispherical Radiation -55 -55 -55 -55 -55 -55 -55 -55 -55
775 Atm. Absorption (70% R.H., 60 deg F) 0 0 0 0 -1 -1 -2 -6 -11
775 Source Sound Level Contribution 61 57 48 34 20 9 3 20 23 36

6) PWL of Turbine Exhaust Ducting for New Unit 100 98 95 92 90 85 82 78 75 92
Atten. of Noise Control (Cover with Insulation) 0 -1 -3 -5 -8 -9 -10 -12 -12
Misc. Atten. (Shielding and/or Foliage/Trees) 0 0 0 -1 -2 -3 -4 -5 -5

775 Hemispherical Radiation -55 -55 -55 -55 -55 -55 -55 -55 -55
775 Noise Sources and Other Conditions/Factors 0 0 0 0 -1 -1 -2 -6 -11 Calc'd
775 Source Sound Level Contribution 44 41 36 30 24 16 10 0 0 27 Ldn

Est'd Total Contribution of Compressor Addition at NSA #2 68 61 53 43 36 36 41 29 24 45.3 51.7

Sound Level (Ldn) of Existing Station Units at NSA #2: Note (1) 61.5
Est'd Sound Level of Existing Units plus Compressor Addition 61.9

Est'd Potential Increase (dB) in Station Noise 0.4

Table E: Transco Station 515: Est'd Sound Contribution of the Compressor Addition at the Closest NSA to the
Mars Compressor Addition (i.e., NSA #2; 775 Ft. SW of New Compr. Unit) along with the Est'd "Total"
Station Sound Contribution (i.e., Operation of Existing Station Units plus Compressor Addition).

Note (1): Current Station sound contribution based on meas'd sound data during a recent sound survey and subsequent calculations.

NOTE: Muffler DIL & Equipment PWL values on this spreadsheet should not be used as the specified values.
Refer to "Noise Control Measures" section in report or other company specifications for actual specified values.
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Source No. Noise Sources and Other Conditions/Factors       SPL in dB Per Octave-Band Center Frequency (Hz) A-Wt.
& Dist (Ft) associated with Acoustical Analysis 31.5 63 125 250 500 1000 2000 4000 8000 Level

Est'd SPLs of New Unit at 775 Ft. (RE: Table E) 68 61 53 43 36 36 41 29 24 45.3

950 Hemisph Radiation [20*log(950/75)=1.8 dB] -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 -1.8 Calc'd
950 Atm. Absorption (70% R.H., 60 deg F) 0 0 0 0 0 0 -1 -1 -2 Ldn

Est'd Total Contribution of Compressor Addition at NSA #3 66 59 51 41 35 34 38 26 20 43.1 49.5

Sound Level (Ldn) of Existing Station Units at NSA #3: Note (1) 61.4
Est'd Sound Level of Existing Units plus Compressor Addition 61.7

Est'd Potential Increase (dB) in Station Noise 0.3

Table F: Transco Station 515: Est'd Sound Contribution of the Mars Compressor Addition at NSA #3
(i.e., Residences approx. 950 Ft. west of New Compressor Unit) along with Est'd "Total" Station
Sound Contribution (i.e., Operation of Existing Station Units plus Compressor Addition).

Source No. Noise Sources and Other Conditions/Factors       SPL in dB Per Octave-Band Center Frequency (Hz) A-Wt.
& Dist (Ft) associated with Acoustical Analysis 31.5 63 125 250 500 1000 2000 4000 8000 Level

Est'd SPLs of New Unit at 775 Ft. (RE: Table E) 68 61 53 43 36 36 41 29 24 45.3

1340 Hemisph Radiation [20*log(1340/775)=4.8 dB] -4.8 -4.8 -4.8 -4.8 -4.8 -4.8 -4.8 -4.8 -4.8 Calc'd
1340 Atm. Absorption (70% R.H., 60 deg F) 0 0 0 0 0 -1 -2 -4 -8 Ldn

Est'd Total Contribution of Replacement Unit at NSA #1 63 56 48 38 31 30 34 20 12 39.5 45.9

Sound Level (Ldn) of Existing Station Units at NSA #1: Note (1) 57.7
Est'd Sound Level of Existing Units plus Compressor Addition 58.0

Est'd Potential Increase (dB) in Station Noise 0.3

Table G: Transco Station 515: Est'd Sound Contribution of the Mars Compressor Addition at NSA #1
(i.e., Residences approx. 1,340 Ft. SSE of New Compressor Unit) along with Est'd "Total" Station
Sound Contribution (i.e., Operation of Existing Station Units plus Compressor Addition).

Source No. Noise Sources and Other Conditions/Factors       SPL in dB Per Octave-Band Center Frequency (Hz) A-Wt.
& Dist (Ft) associated with Acoustical Analysis 31.5 63 125 250 500 1000 2000 4000 8000 Level

Est'd SPLs of New Unit at 775 Ft. (RE: Table E) 68 61 53 43 36 36 41 29 24 45.3

1885 Hemisph Radiation [20*log(1885/775)=7.7 dB] -7.7 -7.7 -7.7 -7.7 -7.7 -7.7 -7.7 -7.7 -7.7 Calc'd
1885 Atm. Absorption (70% R.H., 60 deg F) 0 0 0 0 -1 -2 -3 -8 -15 Ldn

Est'd Total Contribution of Replacement Unit at NSA #4 60 53 45 35 28 27 30 13 1 35.8 42.2

Sound Level (Ldn) of Existing Station Units at NSA #4: Note (1) 60.9
Est'd Sound Level of Existing Units plus Compressor Addition 61.0

Est'd Potential Increase (dB) in Station Noise 0.1

Table H: Transco Station 515: Est'd Sound Contribution of the Mars Compressor Addition at NSA #4
(i.e., Residences approx. 1,885 Ft. NW of New Compressor Unit) along with Est'd "Total" Station
Sound Contribution (i.e., Operation of Existing Station Units plus Compressor Addition).
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DESCRIPTION OF THE ANALYSIS METHODOLOGY AND SOURCE OF SOUND DATA 
USED FOR THE ANALYSIS OF THE COMPRESSOR ADDITION 
 
ANALYSIS METHODOLOGY 
 
In general, the predicted sound level contributed by the compressor addition was calculated as a function 
of frequency from estimated unweighted octave-band (O.B.) sound power levels (PWLs) for each 
significant sound source associated with the compressor addition.  The following summarizes the analysis 
procedure for the analysis of the compressor addition: 
 
 Initially, unweighted O.B. PWLs of the significant noise sources associated with the compressor 

addition were determined from actual sound level measurements performed by H&K at similar type of 
gas compressor facilities and/or equipment manufacturer’s sound data. 
 

 Then, expected noise reduction (NR) or attenuation in dB per O.B. frequency due to any noise control 
measures, hemispherical sound propagation (discussed in more detail below*) and atmospheric 
sound absorption (discussed in more detail below**) were subtracted from the unweighted O.B. PWLs 
to obtain the unweighted O.B. SPLs of each noise source.  Since sound shielding by buildings can 
influence the sound level contributed at the NSAs, we also included the sound shielding due to 
buildings, if appropriate.  The sound attenuation effect due to vegetation or land contour were typically 
not considered in the analyses since there appears there could be limited amount of vegetation (e.g., 
trees) or hills between the site and the nearby NSAs. 

 
 Finally, the resulting estimated O.B. SPLs for all noise sources associated with the compressor 

addition (with noise control and other sound attenuation effects) were logarithmically summed, and the 
total O.B. SPLs for all noise sources were corrected for A-weighting to provide the estimated overall 
A-wt. sound level contributed by the compressor addition at the closest NSA to the compressor 
addition.  The predicted sound contribution of the Station at the closest NSA was utilized to estimate 
the noise contribution of the compressor addition and Station at the other nearby NSAs that are more 
distant that the closest NSA. 

 
*Attenuation due to hemispherical sound propagation: Sound propagates outwards in all directions (i.e., 
length, width, height) from a point source, and the sound energy of a noise source decreases with 
increasing distance from the source.  In the case of hemispherical sound propagation, the source is 
located on a flat continuous plane/surface (e.g., ground), and the sound radiates hemispherically (i.e., 
outward, over and above the surface) from the source.  The following equation is the theoretical decrease 
of sound energy when determining the resulting SPLs of a noise source at a specific distance (“r”) of a 
receiver from a source PWL values: 
 

Decrease in SPL (“hemispherical propagation”) from a noise source = 20*log(r) – 2.3 dB 
where “r” is distance of the receiver from the noise source. 

 
**Attenuation due to air absorption: Air absorbs sound energy, and the amount of absorption 
(“attenuation”) is dependent on the temperature and relative humidity (R.H.) of air and frequency of sound.  
For example, the attenuation due to air absorption for 1000 Hz O.B. SPL is approximately 1.5 dB per 
1,000 feet for standard day conditions (i.e., no wind, 60 deg. F. and 70% R.H.). 
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SOURCE OF SOUND DATA 
 
The following describes the source of sound data for estimating the source sound levels and source 
PWLs used in the acoustical analysis for the compressor addition.  Note that equipment noise levels 
utilized in the acoustical analysis (i.e., spreadsheet analysis) are generally higher than the sound level 
requirement for the equipment to insure that the design incorporates an acoustical “margin of safety.” 
 
(1) The estimated PWL values of the specific equipment inside the building (i.e., noise of the turbine 

and compressor associated with the new unit) was calculated from sound data measured by H&K 
on a very similar type of gas compressor installation. 

 
(2) Turbine exhaust PWL values for the Solar turbine were calculated from sound data provided by 

Solar (i.e., 2004 data) and sound data recently measured in the field by H&K on a similar type of 
turbine installation. 

 
(3) The noise radiated from aboveground gas piping is primarily a result the noise generated by the 

gas compressors.  Consequently, measurement of both near field and far field sound data on gas 
piping is presumed to be an accurate method of quantifying the noise associated with the new gas 
piping, and the estimated PWL values for gas piping used in the analysis were determined from 
near field and far field sound data by H&K on a similar type of compressor to that of the proposed 
compressor unit. 

 
(4) The estimated PWL values for the turbine LO cooler were designated to meet the design noise 

goal.  Note that the estimated PWL for the cooler utilized in the acoustical analysis assumes some 
noise associated with piping associated with the coolers.  The noise level for the LO cooler used 
in the acoustical analysis is generally higher than the sound level requirement in order that the 
noise design analysis incorporates an acoustical “margin of safety.”  In addition, there can be 
other noise associated with the cooler that is not directly related to the operation of the cooler 
fans. 

 
(5) The estimated PWL values for the turbine air intake were calculated from sound data provided by 

Solar (i.e., 2004 data), although the low-frequency SPLs were modified as a result of field 
acoustical tests by H&K. 

 
 
 
 
 
 
End of Report 
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REPORT SUMMARY 
 

This report details the results of an ambient sound survey and acoustical analyses for 
Compressor Station No. 303, a new natural gas compressor station (i.e., abbreviated 
“Station” in the report) associated with the Northeast (“NE”) Supply Link Project for the 
Transcontinental Gas Pipe Line Company, LLC (“Transco”). 

 
The presented acoustical analyses include the predicted noise contribution at nearby noise-
sensitive areas (NSAs) due to the Station during full load operation and an assessment of 
the noise generated by temporary site construction activities and intermittent activities, such 
as the noise due to a unit gas blowdown event. 

 
The following table summarizes the estimated sound attributable to the Station at the closest 
NSAs along with the estimated total resulting sound level at the closest NSAs (i.e., sound 
contribution of the Station plus the ambient sound level).  The results presented in this table 
are defined as the “Noise Quality Analysis” for the Station. 
 
    Noise Quality Analysis of Transco Station No. 303 for Transco NE Supply Link Project 

Closest NSAs and 
Type of NSA 

Distance and 
Direction of the 

NSA to Site Center 
(Compressor Bldg.) 

Ambient Sound 
Level (Ldn), as 

Calc’d via 
Meas’d Ld and 

Est’d Ln 

Est’d Sound 
Level (Ldn) 

of the 
Station 

Est’d Total 
Resulting 

Sound Level 
(Ldn of Station 
+ Ambient Ldn) 

Potential 
Increase 

above 
Ambient  

NSA #1 (Residences) 1,050 feet (SW) 51.8 dBA* 48.4 dBA 53.4 dBA 1.6 dB 
NSA #2 (Medical Bldg.) 900 feet (east) 58.1 dBA* 50.0 dBA 58.7 dBA 0.6 dB 

    *Ambient nighttime sound levels (Ln) were estimated since nighttime ambient levels were not measured and 
 assumed to be equal to or slightly lower than the meas’d daytime ambient sound levels. 

 
The acoustical analysis indicates that if the recommended and planned noise control 
measures are successfully employed, the noise attributable to the Station at the nearby 
NSAs during full load operation should be lower than 55 dBA (Ldn), which is the FERC 
sound level requirement for a new compressor station.  The noise assessment also 
indicates that the noise generated by temporary site construction activities and intermittent 
activities at the Station, such as a gas blowdown at the Station, should be lower than 55 

dBA (Ldn) at the nearby NSAs.  In addition, the noise contribution of the Station should 
meet State of NJ Noise Regulations and there should not be any perceptible increase in 
vibration at any NSA during Station operation. 
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1.0 INTRODUCTION 
 
In this report, Hoover & Keith inc. (“H&K”) present the result of an ambient sound survey and 
acoustical analyses for Transco Station No. 303, a new natural gas compressor station (i.e., 
abbreviated as “Station” in the report) associated with the Northeast (“NE”) Supply Link 

Project for the Transcontinental Gas Pipe Line Company, LLC (“Transco”).  The following 
summaries the purpose of the ambient sound survey and acoustical analyses for the Station: 

 
(1) Document the acoustic environment around the site and locate the noise-sensitive areas 

(“NSAs”), such as residences, schools or hospitals, which surround the Station; 
 

(2) Project the sound level contribution of the Station at the nearby NSAs that would result 
from full load operation of the Station; 

 
(3) Determine noise control measures and equipment noise requirements for the Station to 

insure that the Station meets applicable sound criteria during operation; 
 

(4) Estimate the sound level generated by temporary site construction activities and/or an 
occasional gas venting (i.e., unit blowdown event) at the Station. 

 
2.0 SOUND CRITERIA, TYPICAL METRICS AND TERMINOLOGY 
 

For the reader’s information, a summary of applicable acoustical terminology in this report and 
typical metrics used to measure and regulate environmental noise is provided at the end of the 
report (Appendix B, pp. 24–26). 

 
This section discusses applicable sound criteria/regulations for the Station.  Compliance with the 
applicable noise requirements/regulations is expected and noise mitigation measures are 
specified accordingly.  The following Table 1 summarizes the applicable sound requirements by 
agency, criterion and type of metric. 

 
Agency Criterion Metric Measurement Location 

FERC 55.0 dBA Ldn Nearby noise sensitive area (NSA) 

State of New Jersey 65.0 dBA Daytime A-Wt. Sound Level Residential property line 
State of New Jersey 50.0 dBA Nighttime A-Wt. Sound Level Residential property line 

State of New Jersey 65.0 dBA Daytime A-Wt. Sound Level Commercial property line 
State of New Jersey 65.0 dBA Nighttime A-Wt. Sound Level Commercial property line 

Table 1: Summary of Noise Requirements/Regulations by Agency, Criterion and associated Metric 
 

A terse discussion of the federal and state noise requirements are provided below in Section 2.1 
and Section 2.2. 
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2.1 Federal Sound Level Requirement 
 

Certificate conditions set forth by the Office of Energy Projects (“OEP”) of the Federal Energy 
Regulatory Commission (“FERC”) require that the sound level attributable to a new natural gas 
compressor station during full load operation should not exceed a day-night average sound level 
(i.e., Ldn) of 55 dBA at any nearby NSA.  In addition, the OEP may impose sound requirements 
for temporary site construction activities and/or an occasional gas blowdown at the Station, and 
the FERC generally references the sound level of 55 dBA (Ldn) as a “benchmark criterion” for 
assessing the noise of construction activities or a blowdown event.  There appears to be no 
applicable state or local noise regulations.  For an essentially steady sound source that operates 
continuously over a 24-hour period and controls the environmental sound level, the Ldn is 
approximately 6.4 dB above the measured Leq.  Consequently, an Ldn of 55 dBA corresponds 
to an equivalent sound level (i.e., Leq) of 48.6 dBA.  If both the daytime Leq (Ld) and nighttime 
Leq (Ln) are measured and/or estimated, then the Ldn is calculated using the following formula: 
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2.2 Summary of the State Noise Regulations 
 

Provisions of the NJ Noise Control Act and NJ Environmental Codified Regulations [N.J.A.C. 7:29 
(Chapter 29)] are used to regulate noise in New Jersey.  In summary, the regulation states that 
the continuous airborne sound at the receiving residential property line not exceed 65 dBA during 
the daytime (7:00 AM to 10:00 PM) and 50 dBA during the nighttime (10:00 PM to 7:00 AM).  In 
addition, the continuous airborne sound at an industrial or commercial property line shall not 
exceed a sound level of 65 dBA during any time of day or night.  There are also maximum 
permissible daytime and/or nighttime unweighted octave-band (“O.B.”) SPLs that should not be 
exceeded.  For comparison, the FERC sound level requirement is slightly more stringent than the 
State of NJ Noise Regulations for a “residential-type” land use areas. 

 

3.0 SITE/FACILITY DESCRIPTION 
 

Figure 1 (Appendix A, p. 12) provides a general area layout around the Station showing the 
location of NSAs (primarily residences) within a 1 mile radius of the Station along with other 
areas of interest.  Figure 2 (Appendix A, p. 13) provides a more detailed area layout around the 
Station showing the closest NSAs, anticipated location of the Station and the reported sound 
measurement positions during the ambient sound survey. 
 
The Station will be located at an existing Transco property along Eagle Rock Avenue in Essex 
County, New Jersey (Roseland Borough) and approximately 2 miles west of Roseland, NJ.  The 
land surrounding the immediate site/property of the Station is primarily industrial-use and 
commercial-use property.  Interstate Highway 280 (“IH-280”) is located approximately 2,000 feet 
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on the North Side of the Station site although there is a significant amount of foliage (i.e., 
forest/trees) between the Station site and IH-280.  There are a number of residences located 
within 1 mile of the Station site, and the closest residences (i.e., identified as “NSA #1”) is located 
approximately 1,050 feet southwest (“SW”) from the Station site center (i.e., anticipated location 
of the Compressor Building).  The NSA that is considered the closest NSA (i.e., identified as 
“NSA #2”) is the Roseland Ambulatory Surgery Building located approximately 900 feet east from 
the Station site center. 

 
Figure 3 (Appendix A, p. 14) shows the anticipated layout of the fenceline, equipment and 
buildings associated with the Station.  The Station will include one (1) electric motor-driven 
compressor unit consisting of a 25,000 horsepower (“HP”) electric motor driving a centrifugal gas 
compressor via a Voith gearbox, and the electric motor and compressor associated with the 
compressor unit will be installed inside an acoustically-insulated metal building (i.e., Compressor 
Building).  The following describes the anticipated auxiliary equipment and other notable items 
associated with the compressor unit: 
 
 Outdoor lube oil (“LO”) cooler(s) that serves the compressor, gearbox and motor; 
 Electrical transformers and Substation equipment (i.e., transformers); 
 A Power Control Room (“PCR”) with and outdoor PCR cooler; 
 Air supply blower that provides ventilation air for cooling the electric motor; 
 Exhaust ducting/opening for exhausting motor ventilation air outside the building; 
 Gas piping and associated components, and most outdoor gas piping will be buried; 
 Gas blowdown silencer that serves the compressor unit. 

 
There will also be a natural gas blowdown event (i.e., unit blowdown) associated with the 
compressor installation that will be a “maintenance” type of unit gas blowdown which can occur 
when the compressor is stopped and gas between the suction/discharge valves and compressor 
unit is vented to the atmosphere through a blowdown silencer.  During commissioning and testing 
of the compressor units, it is estimated that a unit blowdown could occur 2 or 4 times/day and 
typically only during the daytime.  During normal operation of the compressor unit (i.e., after the 
commissioning period), a unit blowdown event occurs infrequently (e.g., 1 to 3 times/month).  In 
addition, a unit blowdown event only occurs for a short time frame (e.g., unit blowdown event 
would persist for approximately 1 to 5 minutes).  There also can be an emergency shutdown 
(“ESD”) that will only occur only during an emergency situation (e.g., gas leak or fire), which 
rarely occurs, noting that some natural gas facilities operate for years without having an ESD, 
and the gas blowdown related to an ESD typically is not vented via the blowdown silencer.  Note 
that for required Department of Transportation (“DOT”) test intervals of the ESD operations (e.g., 
once or twice a year), it is not necessary to vent/blowdown the pipeline gas to atmosphere. 
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4.0 MEASUREMENT METHODOLOGY AND MEASUREMENT LOCATIONS 
 
4.1 Data Acquisition/Measurement Equipment and Conditions during the Survey 
 

An ambient sound survey around the site of the Station that documented the existing ambient 
noise environment and verified the nearby NSAs around the Station was conducted by Orlando 
Fernandez of H&K during the daytime of April 27, 2011.  During the ambient sound survey, the 
sky was mostly overcast, the temperature was 79 to 81 deg. F. and the wind was blowing 
primarily from the northwest.  At each sound measurement location, the A-weighted (“A-wt.”) 
equivalent sound level (i.e., Leq) and unweighted octave-band (“O.B.”) sound pressure levels 
(“SPLs”) were measured at approximately 5 feet above the ground.  Several sample periods of 
the ambient noise (e.g., 2-5 minutes in length) were typically performed at each measurement 
position.  The sound measurements attempted to exclude "extraneous sound" such as a car or 
truck passing immediately by the sound measurement location.  The acoustical measurement 
system consisted of a Rion Model NA-27 Sound Level Meter (a Type 1 SLM per ANSI Standard 
S1.4 & S1.11) equipped with a Rion Model UC-53A 1/2-inch condenser microphone with a 
windscreen.  The SLM was calibrated with a Larson Davis microphone calibrator that was 
calibrated within 1 year of the test date. 
 

4.2 Sound Measurement Positions and Location of the Closest NSAs 
 
 Three (3) locations are reported for measuring the ambient sound levels at the closest NSAs and 

at other areas of interest.  The following provides a description of the nearby NSAs and the 
selected sound measurement positions during the ambient sound survey: 

 
Pos. 1: NSA #1 (closest residences): Residences at the end of Dixon Lane, located 

approximately 1,050 feet SW of the Station site center (i.e., anticipated location of the 
Compressor Building).  There is a significant amount of foliage (i.e., forest/trees) between 
the Station site and the residences associated with NSA #1 that should provide additional 
attenuation of the noise generated by the Station; 

 
Pos. 2: NSA #2: Roseland Ambulatory Surgery Center located off Eagle Rock Avenue, and this 

“commercial-type” building is being considered as an NSA.  The “medical facility/building” 
is approximately 900 feet east of the Station site center.  There are some foliage/trees 
located between the Station and NSA #2 that should provide additional attenuation of the 
noise generated by the Station; 

 

Pos. 3: NSA #3: Area of a “small” shopping center, and this “commercial-type” area is not 
considered as an NSA but ambient sound tests were conducted at this location. 
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5.0 RESULTS OF THE AMBIENT SOUND SURVEY AND OBSERVATIONS 
 

Table A (Appendix A, p. 15) provides a summary of the measured ambient daytime Leq (i.e., 
Ld) and the estimated nighttime Leq (i.e., Ln) at each chosen sound measurement position near 
the closest NSAs to the Station along with the average of the measured Ld since more than one 
sound test at each chosen sound measurement location was typically performed.  The calculated 
Ldn at each NSA measurement position are also provided in Table A, and the ambient Ldn was 
calculated from the respective measured Ld and estimated Ln.  The meteorological conditions 
that occurred during the ambient sound survey around the site of the Station are summarized in 
Table B (Appendix A, p. 15) and the measured ambient A-wt. sound levels (i.e., Ld) and the 
measured unweighted ambient daytime O.B. SPLs are provided in Table C (Appendix A, p. 16). 

 
The following Table 2 summarizes the measured ambient Ld, estimated ambient Ln and the 
calculated ambient Ldn at the NSAs closest to the Station, noting that the measured Ld and 
estimated Ln were used to calculate the ambient Ldn. 

 
Meas. 

Pos. 

Description of the Sound Measurement Location and 

the Associated NSA 

Meas’d 

Ambient Ld 

Est’d 

Ambient Ln 

Calc’d Ldn 

(via Ld & Ln) 

Pos. 1 NSA #1; approx. 1,050 feet SW of Station site center 49.2 dBA 44.2 dBA 51.8 dBA 

Pos. 2 NSA #2; approx. 900 feet east of Station site center 55.5 dBA 50.5 dBA 58.1 dBA 

     Table 2: Summary of Meas’d/Est’d Ambient Sound Levels and Calc’d Ambient Ldn at Closest NSAs 
 

During the daytime sound tests, the most notable and audible noise sources that contributed to 
the measured ambient A-wt. sound levels was the noise associated with distant vehicle traffic, 
the noise of outdoor AC units, wind-related noise (e.g., sound of wind blowing in trees), the sound 
of birds/insects, and occasionally, the noise of distant aircraft. 
 
It is our opinion that the measured sound data adequately quantifies the existing ambient sound 
levels around the site although ambient nighttime sound levels could be lower than measured 
during the early morning hours (e.g., 10:00 PM to 5:00 AM) because there would be less vehicle 
traffic along IH-280 and local roads.  Consequently, estimated nighttime sound levels are 
included, based on our experience, to provide a more accurate representation of the ambient Ldn 
although ambient nighttime sound levels were not measured. 

 

6.0 ACOUSTICAL ANALYSIS (COMPRESSOR STATION) 
 
The acoustical analysis if the Station noise contribution was performed only for the closest NSAs 
(i.e., NSA #1 & NSA #2) since the noise contributed by the Station at more distant NSAs should 
be lower than the predicted noise level at the closest NSAs.  Also included is an acoustical 
assessment of the noise generated by a unit blowdown event at NSA #1. 
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6.1 Sound Contribution of the Station as related to FERC Sound Requirement 
 

The acoustical analysis for the Station assumes full load operation of the Station compressor unit 
along with all auxiliary equipment that operates continuously.  A description of the acoustical 
analysis methodology and source of sound data used for the Station acoustical analyses are 
provided in Appendix A (pp. 20–21).  The following Station sound sources that were considered 
significant during normal Station operation: 

 
 Noise of the motor/compressor that radiates through the Compressor Building; 
 Noise radiated from outdoor aboveground gas piping and associated components; 
 Noise generated by the transformers in substation (e.g., utility and isolation transformers); 
 Noise generated by the outdoor LO cooler and gas aftercooler; 
 Noise of the PCR and associated equipment (e.g., outdoor PCR cooler); 
 Noise associated with the ventilation air exhaust for the motor. 

 

Table D (Appendix A, p. 17) shows the spreadsheet calculation of the estimated A-wt. sound 
level and unweighted O.B. SPLs at the closest NSA (i.e., NSA #1) contributed by the Station 
noise sources for standard day atmospheric conditions (i.e., 70% R.H., 60 deg. F. & no wind).  
This spreadsheet analysis also includes an estimated noise reduction for anticipated noise 
control measures along with the estimated “total” resulting sound level at NSA #1 (i.e., noise 
contribution of the Station plus the ambient noise level). 

 

Table E (Appendix A, p. 18) provides a summary of the estimated A-wt. sound level and 
unweighted O.B. SPLs contributed by the Station at NSA #2 based on the estimated sound level 
at NSA #1 along with the estimated “total” resulting noise level at NSA #2 (i.e., estimated noise 
attributable to the Station plus the ambient noise level). 

 
The following Table 3 summarizes the calculated sound level contribution of the Station at the 
nearby NSAs assuming full load operation of the equipment associated with the Station, noting 
that the estimated A-wt. sound level (Leq) was used to infer the calculated Ldn. 

 
Operating Condition and associated NSA Est’d A-Wt. Sound 

Level (i.e., Leq) 

Calc’d Ldn (via 

Est’d A-Wt. Level) 

FERC Sound 

Requirement 

Est’d Station sound contribution at NSA #1 (residences) 42.0 dBA 48.4 dBA 55 dBA (Ldn) 

Est’d Station sound contribution at NSA #2 (Medical Bldg.) 43.6 dBA 50.0 dBA 55 dBA (Ldn) 

Table 3: Est’d Sound Contribution of the Station at the Closest NSAs if Operated at Full Load 
 
The results of the analysis indicates that the Station sound contribution will be below the FERC 
sound level requirement. 
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6.2 Station Sound Contribution as related to Station of NJ Regulations 
 

Table F (Appendix A, p. 19) is a spreadsheet that shows the calculation of the A-wt. sound level 
and unweighted O.B. SPLs at the closest commercial property line to the Station contributed by 
the Station for standard day propagating conditions.  The predicted Station sound contribution at 
this property line was performed only at the commercial property line closest to the Station 
equipment (i.e., property line with potentially the highest sound level due to the Station 
operation).  The closest residential property line would be located at the homes closest to the 
Station (i.e., NSA #1), and the estimated Station sound level the closest residential property line 
was calculated previously (i.e., Table E).  For comparison, the maximum permissible A-wt. sound 
level and unweighted O.B. SPLs for the State noise regulations are also shown on the Table. 
 
The following Table 4 shows the estimated Station sound contribution at the closest commercial 
property line and at the closest residential property line assuming full load operation of the 
Station along with maximum permissible nighttime A-wt. sound level of the NJ noise regulations. 

 
Location Est’d A-Wt. 

Sound Level 

of Station 

Permissible 

Nighttime A-Wt. 

Sound Level 

Closest residential property line (NSA #1, approx. 1,050 ft. SW of Station) 42.0 dBA 50 dBA 

Closest commercial property line, located 200 ft. west of the Compr. Bldg. 55.0 dBA 65 dBA 

Table 4: Est’d Station Sound Contribution at the Closest Commercial and Closest Residential Property Line, 
compared to the Most Stringent Noise Limits in the State of NJ Noise Regulations. 

 
6.3 Sound Contribution of a Blowdown Event at the Station 
 

The noise of gas blowdown venting via a blowdown silencer will be specified to meet an A-wt. 
sound level of 60 dBA at a distance of 300 feet.  If this sound requirement is achieved, the sound 
level of a unit blowdown will be approximately 45 dBA (i.e., Ldn of approximately 51 dBA to 52 

dBA) at the closest NSA, which would be equal to or lower than 55 dBA (Ldn).  Consequently, 
although the noise of a blowdown event may be audible at nearby NSAs, it is not expected to 
present a significant noise impact if an adequate blowdown silencer is successfully employed, 
noting also that a unit blowdown event occurs infrequently for a short time frame (e.g., 1 to 5 
minute period).  A discussion of the acoustical analysis methodology and source of sound data 
used for the blowdown noise assessment are provided in Appendix A (p. 21). 

 

7.0 ACOUSTICAL ANALYSIS (SITE CONSTRUCTION ACTIVITIES) 
 

The acoustical analysis of the temporary site construction activities considers the noise produced 
by significant sound sources associated with the construction equipment that could impact the 
sound contribution at the nearby NSAs.  The predicted sound contribution of construction 
activities was performed only for the closest NSA (NSA #1).  Construction of the Station will 
consist of earth work (e.g., site grading, clearing & grubbing) and construction of the site 
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buildings, and it is assumed that the highest level of construction noise would occur during site 
earth work (i.e., time frame when the largest amount of construction equipment would operate). 
 
Table F (Appendix A, p. 22) shows the calculation of the estimated maximum A-wt. sound level 
at the closest NSA (NSA #1) contributed by temporary construction activities at the Station for 
standard day propagating conditions.  A description of the analysis methodology and source of 
sound data for the analysis of construction noise are provided in the Appendix A (p. 23).  The 
analysis indicates that the A-wt. sound level of temporary construction activities at NSA #1 would 
be equal to or less than 50 dBA (i.e., approximately equal to an Ldn of 50 dBA, since nighttime 
construction activities are not expected). 

 

8.0 NOISE CONTROL MEASURES AND EQUIPMENT NOISE SPECIFICATIONS 
 

The following section provides the recommended noise control measures for the significant 
sound sources associated with the Station and equipment noise requirements along with other 
assumptions that may affect the noise and vibration generated by the Station. 
 

8.1 Building Enclosing the Motor/Compressor 
 

We understand that the motor/compressor associated with the compressor units will be installed 
inside an insulated metal building.  The following describes any sound requirements and/or other 
items related to the building structure and ventilation. 
 
 As a minimum, walls/roof of the building should be constructed with exterior steel of 22 gauge 

and an interior layer of 4-inch thick unfaced mineral wool (e.g., 6.0-8.0 pcf uniform density) 
covered with 26-gauge perforated liner.  “Low-density” insulation (e.g., 0.6 to 0.75 pcf 
density) should not be substituted for the high-density material. 

 
 No windows or louvers should be installed in the building walls although a minimum number 

of skylights could be installed in the building roof to provide natural light.  The large access 
door (i.e., “roll-up” door) should seal well when closed and should consist of an insulated-
type door (e.g., 18-ga. exterior facing, 24-ga. backskin with insulation core). 

 
 It is assumed that forced-air ventilation system will employ wall-mounted air-supply fans (i.e., 

installed on the inside of walls) and exhaust air would be vented through roof openings 
and/or a roof ridge vent.  The sound level for each supply fan should not exceed 50 dBA at 
50 feet from each supply fan hood, which will require that fans employ an exterior silencer. 

 
8.2 Aboveground Gas Piping and associated Components 
 

The analysis indicates that noise control measures, such as acoustical pipe insulation, will be 
required for any outdoor aboveground gas piping for the Station compressor unit.  The following 
items associated with the gas piping and piping components should also be addressed: 
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 Outdoor aboveground gas piping should be inserted underground soon after exiting the 

compressor building; 
 

 Acoustical pipe insulation should be employed for outdoor gas piping located near the 
building.  Acoustical pipe insulation should consist of a minimum 3-inch thick fiberglass or 
mineral wool (e.g., minimum 6.0-8.0 pcf density) that is covered with a mass-filled vinyl jacket 
(e.g., composite of 1.0 psf mass-filled vinyl laminated to 0.020-inch thick aluminum); 

 
 All outdoor exposed pipe support guides of outdoor aboveground piping should be covered 

with acoustical material/cover.  Aboveground valves located outdoors should be covered with 
a type of removable/reusable acoustical material (e.g., acoustical blankets); 

 
 It is recommended that the suction pipe strainer for the compressor replacement unit be 

removed soon after the unit is placed in service, if feasible. 
 
8.3 Transformers, PCR and associated Components/Equipment 
 

The A-wt. sound level of equipment (i.e., noise sources) associated with the PCR should not 
exceed 60 dBA at a distance of 50 feet from the side and/or equipment of the PCR during typical 
operation, which includes operation of fans associated with equipment cooling (outdoor “PCR 
cooler”) and AC units for the PCR.  Specialized noise control measures are not anticipated for 
transformers in the area of the new substation. 

 
8.4 Lube Oil Cooler(s) 
 

The sound level generated by LO coolers (i.e., all cooler fans operating at full speed) should not 
exceed 62 dBA at 50 feet at the full rated operating conditions (i.e., equivalent to a PWL of 
approximately 94 – 95 dBA).  In addition, the outdoor lube oil piping should be covered with 
acoustical insulation, such as the pipe insulation utilized for outdoor gas piping. 

 
8.5 Motor Air Ventilation System (Air Supply Side of the Motor) 
 

It is assumed that the motor ventilation system will be designed with the motor air cooling blower 
located inside the building for the new compressor (e.g., vent system design employing a 
vaneaxial type fan located in-line with the motor supply-air ducting).  Consequently, the blower 
ventilation inlet would then be located on one of the building walls or via a blower inlet air filter 
located outside the building.  Assuming this type of motor air cooling system will be utilized, the 
sound level for the motor air blower should not exceed 50 dBA at 50 feet from the blower 
ventilation inlet at the rated operating conditions.  To meet this noise requirement, a silencer 
(e.g., minimum 7-ft. long dissipative-type silencer) should be installed in-line with the motor 
supply-air ducting, located between the blower fan and building exterior wall. 
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8.6 Motor Air Ventilation System (Air Exhaust Side of the Motor) 
 

It is anticipated that exhaust air (“EA”) of the motor will be exhausted via an opening located on 
one of the building walls.  Based on this design, the A-wt. sound level generated from the motor 
exhaust (including noise control) should not exceed 50 dBA at 50 feet from the EA opening, and 
as a minimum, a 7-ft. length parallel-baffle silencer should be installed in line with the motor EA 
ducting inside the building.  For reference, the following table lists the estimated unducted A-wt. 
sound level and unweighted octave-band (“O.B.”) SPLs at 50 feet from the EA side of the motor. 

 
            Est’d Unweighted SPLs in dB per O.B. Center Freq. (Hz) at 50 Ft. from the Motor EA Side 

31.5 63 125 250 500 1000 2000 4000 8000 A-Wt. 

65 65 70 68 68 70 72 65 55 76 dBA 

 
8.6 Unit Blowdown Silencer 
 

Unit blowdown silencer should attenuate the unsilenced blowdown noise to a noise level equal to 
or less than 60 dBA at 300 feet from the outlet of the unit silencer during a blowdown event. 

 

9.0 SUMMARY AND FINAL COMMENT 
 

The following Table 5 summarizes the estimated sound attributable to the Station at the closest 
NSAs along with the estimated resulting “total” sound level (i.e., sound contribution of the Station 
plus the ambient sound level).  The results presented in this table are defined as the “Noise 
Quality Analysis” for the Station. 

 
Closest NSAs and 

Type of NSA 
Distance and 

Direction of the 
NSA to Site Center 
(Compressor Bldg.) 

Ambient Sound 
Level (Ldn), as 

Calc’d via Meas’d 
Ld and Est’d Ln 

Est’d Sound 
Level (Ldn) 
Of Station 

Est’d Total Resulting 
Sound Level (Ldn of 
Station + Ambient 

Ldn) 

Potential 
Increase 

above 
Ambient  

NSA #1 (Residences) 1,050 feet (SW) 51.8 dBA* 48.4 dBA 53.4 dBA 1.6 dB 
NSA #2 (Medical Bldg.) 900 feet (east) 58.1 dBA* 50.0 dBA 58.7 dBA 0.6 dB 

Table 5: Noise Quality Analysis for Transco Station No. 303 associated with the NE Supply Link Project 
 

The acoustical analysis indicates that if the recommended and planned noise control measures are 
successfully employed, the noise attributable to the Station at the nearby NSAs during full load 
operation should be lower than 55 dBA (Ldn), which is the FERC sound level requirement for a new 
compressor station.  The noise assessment also indicates that the noise generated by temporary 
site construction activities and intermittent activities at the Station, such as a gas blowdown at the 
Station, should be lower than 55 dBA (Ldn) at the nearby NSAs.  In addition, the noise contribution 
of the Station should meet State of NJ Noise Regulations and there should not be any perceptible 
increase in vibration at any NSA during Station operation. 

 
file: ProjWord\Transco-Williams\NE Supply Link Project\Station 303\Report – Results of Ambient Survey & Analysis for New Station 303.doc 
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APPENDIX A 
 

 

 FIGURE 1: GENERAL AREA LAYOUT AROUND THE 
STATION SHOWING NSAs WITHIN 1 MILE 
OF THE STATION 

 
 FIGURE 2: AREA LAYOUT AROUND THE STATION 

SHOWING THE CLOSEST NSAs AND THE 
CHOSEN SOUND MEASUREMENT 
POSITIONS DURING THE AMBIENT 
SOUND SURVEY  

 
 FIGURE 3: LAYOUT SHOWING ANTICIPATED 

LOCATION OF THE COMPRESSOR 
BUILDING AND ASSOCIATED 
EQUIPMENT 

 

 SUMMARY OF THE MEASURED AMBIENT SOUND DATA 
AND ANY SUBSEQUENT DATA CALCULATIONS 

 

 ACOUSTICAL ANALYSIS (COMPRESSOR STATION) 
 
 ANALYSIS METHODOLOGY (NOISE ATTRIBUTABLE TO 

THE STATION AND A BLOWDOWN EVENT), ANALYSIS 
OF A BLOWDOWN, AND SOURCE OF SOUND DATA 

 
 ACOUSTICAL ANALYSIS (CONTRUCTION ACTIVITIES) 

 
 DESCRIPTION OF THE ANALYSIS METHODOLOGY 

(CONTRUCTION ACTIVITIES) AND THE SOURCE OF 
SOUND DATA 
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Figure 1: Transco Station 303: General Area Layout around the Station showing Location of NSAs 

within a 1 Mile Radius of the Station along with other Areas of Interest. 
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Figure 2: Transco Station 303: Drawing showing the Station, Location of Reported Sound 

Measurement Positions, and the Location of the Closest NSAs. 
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Information Removed for Treatment as 
Critical Energy Infrastructure Information 

 
 
 
 
 
 
 
 
 
 

 
Figure 3:  Transco Station 303: Station Layout showing the Station Fenceline, anticipated 

Location of the Station Building(s) and associated Station Equipment. 
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  Measured A-Wt. Sound Levels (dBA)

                          Measurement Set Day- Avg'd Night- Calc'd

time of time Ldn

Meas. Position Time/Date of Test Leq(Ld) Ld Leq(Ln) Note (1) Notes/Observations

Pos. 1 (NSA #1) 1:32 PM (04/27/11) 48.4 Primary Noise Sources: Sound of birds/insects,

Residences located 1:39 PM (04/27/11) 50.1 49.2 44.2 51.8 sound of the wind blowing in trees and the  

approx. 1,050 ft. SW 1:45 PM (04/27/11) 49.2 Note (1) Note (2) noise of distant traffic.

of the Station

Pos. 2 (NSA #2) 1:10 PM (04/27/11) 55.4 Primary Noise Sources: Sound of birds/insects,

Roseland Ambulatory 1:14 PM (04/27/11) 56.3 55.5 50.5 58.1 Also, sound of the wind and industrial activities

Surgery Bldg. located 1:19 PM (04/27/11) 54.8 Note (1) Note (2) along with distant traffic noise.

900 ft. East of Station

Pos. 3: Area of the 12:45 PM (04/27/11) 52.4 Primary Noise Sources: Sound of birds,

"Small" Shopping 12:49 PM (04/27/11) 52.5 52.3 47.3 54.8 sound of the wind blowing in trees and

Area located SE of 12:54 PM (04/27/11) 52.3 Note (1) Note (2) noise of distant traffic.  Also, distant noise of

Station (not an NSA) aircraft during daytime tests.

Table A: Transco Station 303: Summary of the Meas'd Ambient Daytime Leq (i.e., Ld) and the

Est'd Ambient Nighttime Leq (i.e., Ln) at the Closest NSA(s) and Other Areas of Interest

Surrounding the Station as Measured on April 27, 2011, along with the Resulting Ldn.

Note (1): Although nighttime levels (Ln) were not measured, the ambient nighttime A-wt. sound level (Ln) should be
similar to or slightly lower (i.e., approx. 5 dB lower) than the measured ambient daytime sound levels (Ld).

Note (2): If only the daytime Leq (i.e., Ld) is measured, the Ldn is calculted by adding 6.4 dB to the meas'd Ld.
If both Ld and Ln are measured and/or estimated, Ldn is calculated using the following formula:

                                Measurement Set Temp. R.H.          Wind Wind Peak

Meas. Position        Time Frame of Tests (°F) (%)       Direction Speed Wind       Sky Conditions

Pos. 1 - 3       12:45 PM to 2:30 PM 79-81 79-80     Wind from 1 - 2 2 - 4 Mostly overcast 

       the NW mph mph

Table B: Transco Station 303: Summary of the Meteorological Conditions during the

Ambient Sound Survey on April 27, 2011.
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                              Measurement Set      Sound Pressure Level (SPL) in dB per Octave-Band (O.B.) Freq. (Hz) A-Wt.

Meas. Position Time/Date of Test 31.5 63 125 250 500 1000 2000 4000 8000 Level

Pos. 1 (NSA #1) 1:32 PM (04/27/11) 63.0 64.9 58.4 48.7 43.7 41.5 37.2 32.1 26.2 48.4

Residences located 1:39 PM (04/27/11) 64.4 64.3 60.8 48.7 44.3 44.4 39.6 32.7 21.7 50.1

approx. 1,050 ft. SW 1:45 PM (04/27/11) 64.8 64.3 59.3 48.6 44.1 42.6 39.3 35.3 23.8 49.2

of the Station Average SPL 64.1 64.5 59.5 48.7 44.0 42.8 38.7 33.4 23.9 49.2

Pos. 2 (NSA #2) 1:10 PM (04/27/11) 67.1 67.0 59.6 52.2 52.1 51.1 46.0 44.0 27.9 55.4

Roseland Ambulatory 1:14 PM (04/27/11) 70.6 66.6 60.2 52.7 52.1 52.1 47.7 45.6 33.5 56.3

Surgery Bldg. located 1:19 PM (04/27/11) 72.4 66.8 60.9 52.0 51.4 50.0 45.3 42.9 31.5 54.8

900 ft. East of Station Average SPL 70.0 66.8 60.2 52.3 51.9 51.1 46.3 44.2 31.0 55.5

Pos. 3: Area of the 12:45 PM (04/27/11) 61.1 67.2 57.1 48.9 44.6 45.1 47.0 43.5 28.3 52.4

"Small" Shopping 12:49 PM (04/27/11) 63.8 63.3 57.1 48.6 44.5 44.4 44.4 47.7 30.1 52.5

Area located SE of 12:54 PM (04/27/11) 63.3 65.0 57.6 49.2 45.9 45.9 45.4 44.4 26.7 52.3

Station (not an NSA) Average SPL 62.7 65.2 57.3 48.9 45.0 45.1 45.6 45.2 28.4 52.3

Table C: Transco Station 303: Meas'd Daytime Ambient A-Wt. Sound Levels (Ld) and Unweighted

Octave-Band ("O.B.") Sound Pressure Levels ("SPL") at the Closest NSAs and Other

Areas of Interest as Measured on April 27, 2011.
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Source No. Noise Sources and Other Conditions/Factors PWL or SPL in dB Per Octave-Band (O.B.) Center Freq. (Hz) A-Wt.
& Dist (Ft) associated with Acoustical Analysis 31.5 63 125 250 500 1000 2000 4000 8000 Level

1) PWL of Motor-Compr. Noise radiated thru Bldg. 112 112 115 112 110 110 118 115 110 122
Atten. of Bldg. (includes Noise of Vent System) -6 -12 -18 -25 -30 -32 -35 -38 -40
Misc. Atten. (Shielding or Ground Effect) 0 0 0 0 0 0 0 0 0

900 Hemispherical Radiation -57 -57 -57 -57 -57 -57 -57 -57 -57
900 Atm. Absorption (70% R.H., 60 deg F) 0 0 0 0 -1 -1 -3 -7 -14
900 Source Sound Level Contribution 49 43 40 30 23 20 24 13 0 30

2) PWL of Aboveground Gas Piping (Unlagged) 98 98 102 95 95 102 112 106 100 114
Atten. of Noise Control (Acoustical Insulation) 2 2 0 -2 -8 -12 -15 -16 -16
Misc. Atten. (Shielding or Ground Effect) 0 0 0 0 0 0 0 0 0

900 Hemispherical Radiation -57 -57 -57 -57 -57 -57 -57 -57 -57
900 Atm. Absorption (70% R.H., 60 deg F) 0 0 0 0 -1 -1 -3 -7 -14
900 Source Sound Level Contribution 43 43 45 36 30 32 37 26 14 40

3) PWL of the Transformers (Substation Area) 82 92 90 75 78 77 55 50 45 81
Atten. of Noise Control 0 0 0 0 0 0 0 0 0
Misc. Atten. (Shielding or Ground Effect) 0 0 0 0 0 0 0 0 0

700 Hemispherical Radiation -55 -55 -55 -55 -55 -55 -55 -55 -55
700 Atm. Absorption (70% R.H., 60 deg F) 0 0 0 0 0 -1 -2 -5 -11
700 Source Sound Level Contribution 27 37 35 20 23 21 0 0 0 25

4) PWL of Lube Oil Coolers 112 105 100 95 92 90 88 85 82 96
NR of Noise Control 0 0 0 0 0 0 0 0 0
Misc. Atten. (Shielding or Ground Effect) 0 0 0 0 0 0 0 0 0

900 Hemispherical Radiation -57 -57 -57 -57 -57 -57 -57 -57 -57
900 Atm. Absorption (70% R.H., 60 deg F) 0 0 0 -2 -1 -1 -3 -7 -14
900 Source Sound Level Contribution 55 48 43 36 35 32 29 21 12 37

5) PWL of PCR (Noise of PCR Cooler/Etc.) 95 98 100 95 92 90 88 85 82 96
Atten. of Noise Control 0 0 0 0 0 0 0 0 0
Misc. Atten. (Shielding or Ground Effect) 0 0 0 0 0 0 0 0 0

900 Hemispherical Radiation -57 -57 -57 -57 -57 -57 -57 -57 -57
900 Atm. Absorption (70% R.H., 60 deg F) 0 0 0 0 -1 -1 -3 -7 -14
900 Source Sound Level Contribution 38 41 43 38 35 32 29 21 12 37

6) PWL of the Motor Exhaust Opening 90 92 92 98 92 96 100 98 90 104
Atten. of Noise Control (In-Duct Silencer) -2 -5 -10 -15 -18 -20 -20 -15 -10
Misc. Atten. (Shielding or Ground Effect) 0 0 0 0 0 0 0 0 0

900 Hemispherical Radiation -57 -57 -57 -57 -57 -57 -57 -57 -57
900 Atm. Absorption (70% R.H., 60 deg F) 0 0 0 0 -1 -1 -3 -7 -14 Calc'd
900 Source Sound Level Contribution 31 30 25 26 17 18 21 19 10 26 Ldn

Est'd Total Sound Contribution of the Station at NSA #2 56 51 49 42 39 37 38 29 18 43.6 50.0

State Nighttime A-Wt. Level & O.B. SPL Limits (Commercial) 96 82 74 67 63 60 57 55 53 65.0

Ambient Sound Level at NSA #2: Note (1) 58.1

Sound Contribution of the Station plus Ambient Sound Level 58.7
Potential Increase above Ambient Sound Level (dB) 0.6

Table D: Transco Station 303: Est'd Sound Contribution of the Station at Closest NSA (i.e., NSA #2; Medical
Building located approx. 900 Ft. East of the Compressor Building) assuming the Full Load Operation
of One (1) 25,000 HP Electric Motor-Driven Compressor Unit.  In addition, the Est'd Increase above
the Existing Ambient Sound Levels due to the Operation of the Station.

Note (1): Current ambient sound level based on meas'd sound data via a recent ambient sound survey by H&K.

NOTE: Muffler DIL & Equipment PWL values on this spreadsheet should not be used as the specified values.
Refer to "Noise Control Measures" section in report or other company specifications for actual specified values.
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Source No. Noise Sources and Other Conditions/Factors             SPL in dB Per O.B. Center Frequency (Hz) A-Wt.

& Dist (Ft) associated with Acoustical Analysis 31.5 63 125 250 500 1000 2000 4000 8000 Level

Est'd SPLs of Station at 900 Ft. (RE: Table D) 56 51 49 42 39 37 38 29 18 43.6
1050 Hemisph Radiation [20*log(1050/900)=1.3 dB] -1.3 -1.3 -1.3 -1.3 -1.3 -1.3 -1.3 -1.3 -1.3 Calc'd
1050 Atm. Absorption (70% R.H., 60 deg F) 0 0 0 0 0 0 0 -1 -2 Ldn

Est'd Total Sound Contribution of New Unit at NSA #1 55 50 48 41 37 35 37 27 15 42.0 48.4

State Nighttime A-Wt. Level & O.B. SPL Limits (Residential) 86 71 61 53 48 45 42 40 38 50.0

Ambient Sound Level at NSA #1: Note (1) 51.8

Sound Contribution of the Station plus Ambient Sound Level 53.4
Potential Increase above Ambient Sound Level (dB) 1.6

Table E: Transco Station 303: Est'd Sound Contribution of the Station at NSA #1 (i.e., Residences located
approx. 1,050 Ft. SW of the Compressor Building) assuming the Full Load Operation of One (1)
25,000 HP Electric Motor-Driven Compressor Unit.  In addition, the Est'd Increase above the
Existing Ambient Sound Levels due to the Operation of the Station.

Note (1): Current ambient sound level based on meas'd sound data via a recent ambient sound survey by H&K.
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Source No. Noise Sources and Other Conditions/Factors  PWL or SPL in dB Per Octave-Band Center Frequency (Hz) A-Wt.
& Dist (Ft) associated with Acoustical Analysis 31.5 63 125 250 500 1000 2000 4000 8000 Level

1) PWL of Motor-Compr. Noise radiated thru Bldg. 112 112 115 112 110 110 118 115 110 122
Atten. of Bldg. (includes Noise of Vent System) -6 -12 -18 -25 -30 -32 -35 -38 -40
Misc. Atten. (Shielding or Ground Effect) 0 0 0 0 0 0 0 0 0

200 Hemispherical Radiation -44 -44 -44 -44 -44 -44 -44 -44 -44
200 Atm. Absorption (70% R.H., 60 deg F) 0 0 0 0 0 0 -1 -2 -3
200 Source Sound Level Contribution 62 56 53 43 36 34 39 32 24 44

2) PWL of Aboveground Gas Piping (Unlagged) 98 98 102 95 95 102 112 106 100 114
Atten. of Noise Control (Acoustical Insulation) 2 2 0 -2 -8 -12 -15 -16 -16
Misc. Atten. (Shielding or Ground Effect) 0 0 0 0 0 0 0 0 0

250 Hemispherical Radiation -46 -46 -46 -46 -46 -46 -46 -46 -46
250 Atm. Absorption (70% R.H., 60 deg F) 0 0 0 0 0 0 -1 -2 -3
250 Source Sound Level Contribution 54 54 56 47 41 44 50 42 35 53

3) PWL of the Transformers (Substation Area) 82 92 90 75 78 77 55 50 45 81
Atten. of Noise Control 0 0 0 0 0 0 0 0 0
Misc. Atten. (Shielding or Ground Effect) 0 0 0 0 0 0 0 0 0

500 Hemispherical Radiation -52 -52 -52 -52 -52 -52 -52 -52 -52
500 Atm. Absorption (70% R.H., 60 deg F) 0 0 0 0 0 -1 -2 -4 -7
500 Source Sound Level Contribution 30 40 38 23 26 25 2 0 0 29

4) PWL of Lube Oil Coolers 112 105 100 95 92 90 88 85 82 96
NR of Noise Control 0 0 0 0 0 0 0 0 0
Misc. Atten. (Shielding or Ground Effect) -1 -2 -4 -5 -6 -7 -8 -10 -10

250 Hemispherical Radiation -46 -46 -46 -46 -46 -46 -46 -46 -46
250 Atm. Absorption (70% R.H., 60 deg F) 0 0 0 -2 0 0 -1 -2 -3
250 Source Sound Level Contribution 65 57 50 42 40 37 34 27 23 43

5) PWL of PCR (Noise of PCR Cooler/Etc.) 95 98 100 95 92 90 88 85 82 96
Atten. of Noise Control 0 0 0 0 0 0 0 0 0
Misc. Atten. (Shielding or Ground Effect) 0 0 -1 -2 -3 -4 -5 -6 -6

250 Hemispherical Radiation -46 -46 -46 -46 -46 -46 -46 -46 -46
250 Atm. Absorption (70% R.H., 60 deg F) 0 0 0 0 0 0 -1 -2 -3
250 Source Sound Level Contribution 49 52 53 47 43 40 37 31 27 46

6) PWL of the Motor Exhaust Opening 90 92 92 98 92 96 100 98 90 104
Atten. of Noise Control (In-Duct Silencer) -2 -5 -10 -15 -18 -20 -20 -15 -10
Misc. Atten. (Shielding or Ground Effect) 0 0 0 0 0 0 0 0 0

200 Hemispherical Radiation -44 -44 -44 -44 -44 -44 -44 -44 -44
200 Atm. Absorption (70% R.H., 60 deg F) 0 0 0 0 0 0 -1 -2 -3
200 Source Sound Level Contribution 44 43 38 39 30 32 36 38 34 42

Est'd Contribution at Closest "Commercial" Property Line 67 62 60 52 47 46 51 44 38 55.0

State Nighttime A-Wt. & O.B. SPL Limits (Commercial) 96 82 74 67 63 60 57 55 53 65.0

Table F: Transco Station 303: Est'd Station Sound Contribution at the Closest "Commercial" Property Line
to the Station (e.g., Closest Commercial Property Line approx. 200 feet west of Compressor Bldg.)
assuming Full Load Operation of the 25,000 HP Electric Motor-Driven Compressor Unit.

NOTE: Muffler DIL & Equipment PWL values on this spreadsheet should not be used as the specified values.
Refer to "Noise Control Measures" section in report or other company specifications for actual specified values.
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ANALYSIS METHODOLOGY (NOISE ATTRIBUTABLE TO COMPRESSOR STATION) 
 
In general, the predicted sound level contributed by the Station equipment was calculated as a function of 
frequency from estimated unweighted octave-band (O.B.) sound power levels (PWLs) for each significant 
sound source.  The following summarizes the acoustical analysis procedure for the Station: 
 
 Initially, unweighted O.B. PWL values of the significant noise sources were determined from 

equipment manufacturer’s sound data and/or actual sound level measurements performed by H&K at 
similar type of equipment/components expected for this gas compressor facility. 
 

 Then, expected noise reduction (NR) or attenuation in dB per O.B. frequency due to any noise control 
measures, hemispherical sound propagation (discussed in more detail below*) and atmospheric 
sound absorption (discussed in more detail below**) were subtracted from the unweighted octave-
band PWLs to obtain the unweighted O.B. SPLs of each noise source.  Since sound shielding by 
buildings can influence the sound level contributed at the NSAs, we also included the sound shielding 
due to buildings, if appropriate.  The sound attenuation effect due to vegetation or land contour was 
not considered in the analysis although there probably will be some attenuation due to foliage. 

 
 Finally, the resulting estimated unweighted O.B. SPLs for all noise sources associated with the 

compressor additions (with noise control and other sound attenuation effects) were logarithmically 
summed, and the total O.B. SPLs for all noise sources were corrected for A-weighting to provide the 
estimated overall A-wt. sound level contributed by the station at the closest NSA.  The predicted 
sound contribution of the Station at the closest NSA was utilized to estimate the Station noise 
contribution at the other nearby NSAs that are more distant that the closest NSA. 

 
*Attenuation due to hemispherical sound propagation: Sound propagates outwards in all directions (i.e., 
length, width, height) from a point source, and the sound energy of a noise source decreases with 
increasing distance from the source.  In the case of hemispherical sound propagation, the source is 
located on a flat continuous plane/surface (e.g., ground), and the sound radiates hemispherically (i.e., 
outward, over and above the surface) from the sound source.  The following equation is the theoretical 
decrease of sound energy when determining the resulting SPL values of a noise source at a specific 
distance (“r”) of a receiver from the estimated PWL values: 
 

Decrease in SPL (“hemispherical propagation”) from a noise source = 20*log(r) – 2.3 dB 
where “r” is distance of the receiver from the noise source. 

 
**Attenuation due to air absorption: Air absorbs sound energy, and the amount of absorption 
(“attenuation”) is dependent on the temperature and relative humidity (R.H.) of air and frequency of 
sound.  For example, the attenuation due to air absorption for 1000 Hz O.B. SPL is approximately 1.5 dB 
per 1,000 feet for standard day conditions (i.e., no wind, 60 deg. F. and 70% or 50% R.H.). 
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ANALYSIS & METHODOLOGY (NOISE ATTRIBUTABLE TO A BLOWDOWN EVENT) 
 
The noise resulting from a blowdown event was estimated by using the “inverse-square law” and included 
some attenuation due to atmospheric sound absorption.  Consequently, the estimated noise of a 
blowdown event at the receptor (i.e., closest NSA) was calculated as follows: 
 

SPL (receptor) = (Blowdown SPL at R1) – 20*log(R2/R1) – Atm. Atten. = 60 dBA – 20*log (900/300) – 5 dB = 45 dBA 

Where: R1 = Distance of Specified Blowdown Noise Level Requirement (i.e., 300 ft.) 

   R2 = Distance of the Closest Receptor (NSA #1) from the Blowdown Silencer (900 ft.) 

 

SOURCE OF SOUND DATA (COMPRESSOR STATION) 
 
The following describes the source of sound data used for estimating the source sound levels and/or the 
source PWL values for the compressor station equipment (e.g., motor/compressor, associated equipment 
and components) and gas blowdown event. 
 
(1) Estimated PWL values of the specific equipment inside the building (i.e., noise of the motor and 

compressor) were calculated from sound data measured by H&K on similar type of installation. 
 
(2) Noise radiated from aboveground gas piping is primarily a result the noise generated by the gas 

compressors.  Consequently, measurement of both near field and far field sound data on gas 
piping is presumed to be an accurate method of quantifying the noise associated with the new 
gas piping, and the estimated PWL values for gas piping used in the analysis were determined 
from near field and far field sound data by H&K on a similar type of compressor to that of the 
proposed compressor units. 

 
(3) PWL values for the lube-oil (“LO”) cooler were designated to meet the design noise goal.  Note 

that the estimated PWL for the cooler utilized in the acoustical analysis assumes some noise 
associated with piping associated with the coolers.  The noise level for the LO cooler used in the 
acoustical analysis is generally higher than the sound level requirement in order that the noise 
design analysis incorporates an acoustical “margin of safety.”  In addition, there can be other 
noise associated with the cooler that is not directly related to the operation of the cooler fans. 
 

(4) The estimated PWL values for other miscellaneous equipment (i.e., motor blower noise, motor air 
exhaust noise & noise of substation equipment) were calculated from measured sound data in 
the field tests by H&K on similar equipment and similar type of compressor installations. 
 

(5) The estimated A-wt. sound level of a unit blowdown event, assuming that the blowdown vent 
includes a silencer that meets the specified noise level, was calculated from sound data 
measured by H&K on similar type of blowdown operations. 
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Equipment Est'd A-Wt. Resulting A-Wt. Assumed Max. Est'd Max. A-Wt.

Type of Power Rating Est'd Number Sound Level at PWL of Single No. Operating PWL or Sound

Equipment or Capacity Required 50 Ft.: Note (1) Piece of Equip. at One Time Level of Equip.

Diesel Generator 250 to 400 HP 1 65 - 70 dBA 102 dBA 1 102
Bulldozer 250 to 700 HP 1 75 - 80 dBA 110 dBA 1 110
Grader 450 to 600 HP 1 70 - 75 dBA 105 dBA 1 105
Backhoe 130 to 210 HP 1 65 - 72 dBA 104 dBA 1 104
Front End Loader 150 to 250 HP 1 to 2 65 - 70 dBA 102 dBA 1 102
Truck Loaded 40 Ton As needed 70 - 75 dBA 105 dBA 1 105

Est'd Total Maximum A-Wt. PWL (dBA) of All Construction Site Equipment 113 Calc'd

Atten. (dB) due to Hemispherical Sound Propagation (900 Ft.): Note (2) -57 Ldn

Est'd Attenuation (in dB) due to Air Absorption and/or Foliage: Note (3) -6 Note (4)

Est'd Sound Level (dBA) at the Closest NSA Considering a 50 50
Maximum Number of Equipment Operating at One Time dBA dBA

Table G: Transco Station 303: Est'd Sound Contribution at the Closest NSA (i.e., NSA #1, approx.
900 Ft. East of the Site Center) during Construction Activity at the proposed Station.
Sound Contribution assumes Operation of the "Loudest" Equipment during a Time Frame
with the Largest Amount of Equipment Operating (e.g., Site Grading & Clearing/Grubbing)

Note (1): Noise Emission Levels of construction equipment based on an EPA Report (meas'd sound data for a railroad
construction project) and measured sound data in the field by H&K or other published sound data.

Note (2): Noise attenuation due to hemispherical sound propagation: Sound propagates outwards in all directions
(i.e., length, width, height) from a point source, and the sound energy of a noise source decreases with
increasing distance from the source.  In the case of hemispherical sound propagation, the source is located
on a flat continuous plane/surface (e.g., ground), and the sound radiates hemispherically from the source.

The following equation is the theoretical decrease of sound energy when determining the resulting SPL of
a noise source at a specific distance (“r”) of a receiver from a source sound power level (PWL):

Decrease in SPL (“hemispherical propagation”) from a noise source = 20*log(r) – 2.3 dB, where “r” is
distance of the receiver from the noise source.  For example, if the distance "r" is 900 feet between the
site and closest NSA, the “hemispherical propagation” = 20*log(900) – 2.3 dB = 57 dB.

Note (3): Noise attenuation due to air absorption & foliage: Air absorbs sound energy, and the amount of absorption
("attenuation") is dependent on temperature and relative humidity (R.H.) of the air and the frequency of sound.
For standard day conditions (i.e., no wind, 60 deg. F. and 70% R.H.), the attenuation due to air absorption for
the medium frequency” (i.e., 1000 Hz O.B. SPL) is approximately 1.5 dB per 1,000 feet.  In addition, foliage
such as forest/trees between the Station site and nearby NSAs can have a sound attenuation effect depending
on the amount/thickness of the foliage.

Note (4): Calc'd Ldn equal to the est'd A-wt. sound level since construction activities will occur only during daytime.
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ANALYSIS METHODOLOGY AND SOURCE OF SOUND DATA (CONTRUCTION ACTIVITIES) 
 
The predicted sound level contributed by the construction-related activity (i.e., construction of the 
compressor station) was calculated from estimated A-wt. PWL of noise sources (i.e., construction 
equipment noise) that typically operate during the specific construction activity.  The following 
summarizes the acoustical analysis procedure utilized for the construction activity at the site: 

 
 Initially, the A-wt. PWL of noise sources associated with the construction activity were determined 

from published sound data and/or actual sound level measurements by H&K, and the total PWL of 
each noise source (equipment) was based on the anticipated number of equipment operating. 
 

 Next, A-wt. PWL of all sources were logarithmically summed to provide the overall A-wt. PWL 
contributed by construction activity.  It is assumed that the highest level of construction noise would 
occur during site earth work (i.e., time frame when the largest amount of equipment would operate). 
 

 Finally, the estimated A-wt. sound level of the construction activity at the specific distance was 
determined by compensating for sound attenuation due to propagation (hemispherical radiation), 
atmospheric sound absorption and sound attenuation effect of foliage/forest***. 
 
The noise levels of construction equipment were based on an EPA Report (i.e., measured sound 
data from railroad construction equipment taken during the Northeast Corridor Improvement Project) 
that was summarized in a 1995 Report to the Federal Transit Administration as prepared by Harris 
Miller Miller & Hanson Inc.  Also, construction equipment noise levels listed in an article in the Journal 
of Noise Control Engineering and sound data measured by H&K was utilized.  The following list some 
references used by H&K to determine construction equipment noise emission levels: 
 
(1) “Transit Noise and Vibration Impact Assessment”, dated April 1995, prepared by Harris Miller 

Miller & Hanson Inc. for the Office of Planning of the Federal Transit Administration. 
(2) Erich Thalheimer, “Construction Noise Control Program and Mitigation Strategy at the Central 

Artery/Tunnel Project”, J of Noise Control Eng., 48 (5), pp. 157-165 (2000 Sep-Oct). 
(3) “Noise Control for Building Manufacturing Plant Equipment and Products”, course handout 

notes for a noise course given each year by Hoover & Keith Inc. 
 

***Discussion of noise attenuation due to foliage: Since there will be a substantial amount of trees 
between the Station and NSAs, the sound attenuation effect of foliage was included.  The potential 
attenuation of foliage, based on our experience and an ISO Standard1

                                                           
1 ISO Standard 9613-1: 1993 (E), entitled “Acoustics – Attenuation of sound during propagation outdoors – Part 1: 
Calculation of the absorption of sound by the atmosphere, and Part 2: General method of calculation” 

, the “medium-frequency” 
attenuation (i.e., 1000 Hz) due to forest/trees greater than 500 feet thick is approximately 10 dB.  
Consequently, for this Station (i.e., distance of 1,100 feet from closest NSA), the “medium-frequency” 
air absorption attenuation would be approximately 2 dB, (i.e., 1.5 dB x 900/1000 = 2 dB).  Then, 
adding the attenuation due to foliage/trees (assumed to be approx. 4 dB), an attenuation of 6 dB was 
estimated due to air absorption and foliage/trees. 
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APPENDIX B: SUMMARY OF TYPICAL METRICS FOR REGULATING 
ENVIRONMENT NOISE AND ACOUSTICAL TERMINOLOGY 

 
(1) Decibel (dB): A unit for expressing the relative power level difference between acoustical or 

electrical signals.  It is ten times the common logarithm of the ratio of two related quantities that 
are proportional to power.  When adding dB or dBA values, the values must be added 
logarithmically.  For example, the logarithmic addition of 35 dB plus 35 dB is 38 dB. 

 
(2) A-Weighted Sound Level (dBA): The A-wt. sound level is a single-figure sound rating, expressed 

in decibels (Re 20 µPa), which correlates to the human perception of the loudness of sound.  The 
dBA level is commonly used to measure industrial and environmental noise since it is easy to 
measure and provides a reasonable indication of the human annoyance value of the noise.  The 
dBA measurement is not a good descriptor of a noise consisting of strong low-frequency 
components or for a noise with tonal components.  The A-weighted curve approximates the 
response of the average ear at sound levels of 20 to 50 decibels.  The following are the relative 
response of A-weighted filter per octave band frequency, and a graph/curve is provided that 
shows a graphical representation of the A-wt. filter response per frequency (in Hz). 
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(3) Background or Ambient Noise: The total noise produced by all other sources of a given 

environment in the vicinity of a specific source of interest, and includes any Residual Noise. 
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(4) Human Perception of Change in Sound Level 
 A 3 dB change of sound level is barely perceivable by the human ear 
 A 5 or 6 dB change of sound level is noticeable 
 If sound level increases by 10 dB, it appears as if the sound intensity has doubled. 

 
(5) Sound Pressure Level (Lp or SPL): Ten times the common logarithm to the base 10 of the ratio of 

the mean square sound pressure to the square of a reference pressure.  Therefore, the sound 
pressure level is equal to 20 times the common logarithm of the ratio of the sound pressure to a 
reference pressure (20 micropascals or 0.0002 microbar). 

 
(6) Octave Band Sound Pressure Level (SPL): Sound is typically measured in frequency ranges 

(e.g., high-pitched sound, low-pitched sound, etc.) that provides more meaningful sound data 
regarding the sound character of the noise.  When measuring two noise sources for comparison, 
it is better to measure the spectrum of each noise, such as in octave band SPL frequency 
ranges.  Then, the relative loudness of two sounds can be compared frequency range by 
frequency range.  As an illustration, 2 noise sources can have the same dBA rating and yet 
sound completely different.  For example, a high-pitched sound at a frequency of 2000 Hz could 
have the same dBA rating as a much louder low-frequency sound at 50 Hz. 
 

(7) Daytime Sound Level (Ld) & Nighttime Sound Level (Ln): Ld is the equivalent A-weighted sound 
level, in decibels, for a 15 hour time period, between 07:00 to 22:00 Hours (7:00 a.m. to 10:00 
p.m.).  Ln is the equivalent A-weighted sound level, in decibels, for a 9 hour time period, between 
22:00 to 07:00 Hours (10:00 p.m. to 7:00 a.m.). 

 
(8) Equivalent Sound Level (Leq): The equivalent sound level (Leq) can be considered an average 

sound level measured during a period of time, including any fluctuating sound levels during that 
period.  In this report, the Leq is equal to the level of a steady (in time) A-weighted sound level that 
would be equivalent to the sampled A-weighted sound level on an energy basis for a specified 
measurement interval.  The concept of the measuring Leq has been used broadly to relate 
individual and community reaction to aircraft and other environmental noises. 

 
(9) Day-Night Average Sound Level (Ldn): The Ldn is an energy average of the measured daytime Leq 

(Ld) and the measured nighttime Leq (Ln) plus 10 dB.  The 10-dB adjustment to the Ln is intended 
to compensate for nighttime sensitivity.  As such, the Ldn is not a true measure of the sound level 
but represents a skewed average that correlates generally with past sound surveys which 
attempted to relate environmental sound levels with physiological reaction and physiological 
effects.  For a steady sound source that operates continuously over a 24-hour period and 
controls the environmental sound level, a Ldn is approximately 6.4 dB above the measured Leq.  
Consequently, a Ldn of 55 dBA corresponds to an Leq of 48.6 dBA.  If both the Ld and Ln are 
measured, then the Ldn is calculated using the following formula: 
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(10) L-Percent Sound Levels: The L percent levels (e.g., L50, L90 & L10) refer to the A-weighted sound 
levels that are exceeded for 90, 50 and 10 percent of the time, respectively, during a sound 
measurement period.  For example, the 50-percentile exceeded sound level is designated to as 
L50 and is sometimes described as the median sound level.  The range between the L10 and L90 
values usually provides a good indication of the variability of the sound levels during the period of 
measurement.   

 
(11) Sound Level Meter (SLM): An instrument used to measure sound pressure level, sound level, 

octave-band SPL, or peak sound pressure level, separately or in any combinations thereof.  The 
measured weighted SPL (i.e., A-Wt. Sound Level or dBA) is obtained by the use of a SLM having 
a standard frequency-filter for attenuating part of the sound spectrum. 

 
(12) Sound Power Level (Lw or PWL): Ten times the common logarithm of the ratio of the total 

acoustic power radiated by a sound source to a reference power.  A reference power of a 
picowatt or 10-12 watt is conventionally used. 

 
(13) Tone: A tone is a sound sensation-having pitch, which is a listener’s perception of the 

frequency (for example, the higher the frequency, the higher the pitch).  For a measured 
sound spectrum, a tone is represented as a “peak” in the spectrum curve.  Noise that 
contains significant tones is considered a tonal type of noise. 

 
(14) Relevant Standards, associated Standards Institute(s) and References 
 

American National Standards Institute (ANSI): ANSI is the national coordinator of voluntary 
standards development and the clearinghouse in the U.S.A. for information on national and 
international standards. 

 
American National Standards Institute (ANSI) S1.4: Specification for SLM: 

Type I SLM: Sound level meters (SLM) that meet this specification have a tolerance 
of +/- 0.5 dB from 22.4 to 11,200 Hz. 

Type II SLM: Sound level meters that meet this specification have a tolerance of +/- 
0.5 dB from 63 to 2,000 Hz and +/- 1.0 dB from 22.4 to 11,200 Hz. 

 
ANSI S1.11-1971 (R-1976):  Specifications for Octave, Half-Octave and Third-Octave Filter Sets.  
Includes a method to convert SPLs in the “old octave bands” to SPLs in the “new octave bands”. 
 
ASTM Standard E1014-84: Standard Guide for the Measurement of Outdoor A-Weighted Sound 
Level.  This guide covers the measurement of A-weighted sound levels outdoors at specified 
locations or along particular site boundaries, using a general-purpose sound level meter. 

 

End of Report 
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