1250 West Century Avenue
Mailing Address:

P.O. Box 5601

Bismarck, ND 58506-5601

(701) 530-1600

August 4, 2022

Kimberly D. Bose, Secretary

Federal Energy Regulatory Commission
888 First Street, N.E., Room 1A
Washington, D.C. 20426

Re: WBI Energy Transmission, Inc.
Docket Nos. CP20-52-000, CP20-52-001
North Bakken Expansion Project
Post-construction Noise Surveys

Dear Ms. Bose:

On April 1, 2022, WBI Energy Transmission, Inc. (WBI Energy) filed an interim noise
survey for its Tioga and Elkhorn Creek Compressor Stations in accordance with Environmental
Condition Nos. 18 and 19 of the Appendix to the Federal Energy Regulatory Commission’s (FERC
or Commission) June 1, 2021 Order Issuing Certificate in the above-referenced dockets. WBI
Energy indicated in the filing, in accordance with the Environmental Conditions noted above, that
it would complete a second noise survey for each station and file the results within six months of
in-service, or by August 1, 2022.

On July 12 and 13, 2022, a second post-construction noise survey was completed for each
station. However, due to a data failure with one of the analyzers used to measure sound pressure
levels, WBI Energy had incomplete data and was unable to report the results of the survey. On
July 25, 2022, FERC staff verbally granted WBI Energy a one-week extension to file the required
post-construction noise survey results and WBI Energy filed an update in the above-referenced
dockets indicating it would file the required noise survey by August 5, 2022.

WBI Energy is herein filing a full-load post construction noise survey conducted on July
27, 2022 for the Elkhorn Creek Compressor Station and a second interim post construction noise
survey conducted on July 26, 2022 for the modified Tioga Compressor Station. Please see the
Post-Construction Noise Survey Report and the associated appendices for the survey results.


http://wss.mduresources.com/sites/wbih/companylogos/WBIETranLogo.jpg

WBI Energy hereby requests a one-year extension of time to submit a full-load noise
survey for the modified Tioga Compressor Station as WBI Energy did not achieve full-load
conditions during the survey conducted on July 26, 2022. WBI Energy does not anticipate pipeline
conditions will necessitate operation of the Tioga Compressor Station at full load capacity for the
foreseeable future. Due to the coordination efforts required to fully load the station and to limit
operation of compressor units for survey and testing purposes to the extent possible, WBI Energy
is proposing to conduct a full-load noise survey for the Tioga Compressor Station in conjunction
with required emissions testing to be performed in 2023. For these reasons, WBI Energy
respectfully requests an extension until August 1, 2023, to submit a full-load post construction
noise survey for the Tioga Compressor Station.

Should you have any questions or comments regarding this filing, please call the
undersigned at (701) 530-1563.

Sincerely,

/s/ Lori Myerchin

Lori Myerchin
Director, Regulatory Affairs and
Transportation Services

Attachment

Courtesy Copies:
Dawn Ramsey, FERC Environmental Project Manager (via email)
Shannon Crosley, FERC Environmental Deputy Project Manager (via email)
Official Service List
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WBI Energy Transmission, Inc.
North Bakken Expansion Project
Post-Construction Noise Survey Report
McKenzie and Williams Counties, North Dakota
1.0 INTRODUCTION

Between July 26 and 27, 2022, Environmental Resources Management, Inc. (ERM) conducted
post-construction noise surveys at select sites located near Noise Sensitive Areas (NSAS)
adjacent to WBI Energy Transmission, Inc’s. (WBI Energy) North Bakken Expansion Project
(Project) located in northwest North Dakota (see Figures 1 and 2 in Appendix A). This report
presents the results of the post-construction noise surveys.

The Project involved the construction and operation of a new 3,750 horsepower compressor
station (Elkhorn Creek Compressor Station) at the new interconnect in McKenzie County; as well
as the addition of 11,250 horsepower to the existing compressor station (Tioga Compressor
Station) in Williams County. The Federal Energy Regulatory Commission (FERC) included the
following Environmental Conditions in the Project Order related to operation of the compressor
stations:

Environmental Condition 18: WBI Energy shall file a noise survey with the Secretary no
later than 60 days after placing the authorized units at the modified Tioga Compressor
Station in service. If a full-load condition noise survey is not possible, WBI Energy shall
provide an interim survey at the maximum possible horsepower load and provide the
full-load survey within 6 months. If the noise attributable to the operation of all of the
equipment at the Tioga Compressor Station under interim or full horsepower load
conditions exceeds an Ldn of 55 dBA at any nearby NSAs, WBI Energy shall file a
report on what changes are needed and shall install the additional noise controls to
meet the level within 1 year of the in- service date. WBI Energy shall confirm
compliance with the above requirement by filing a second noise survey with the
Secretary no later than 60 days after it installs the additional noise controls. (Section
B.8.2)

Environmental Condition 19: WBI Energy shall file a noise survey with the Secretary no
later than 60 days after placing the Elkhorn Creek Compressor Station in service. If a
full-load condition noise survey is not possible, WBI Energy shall provide an interim
survey at the maximum possible horsepower load and provide the full load survey
within 6 months. If the noise attributable to the operation of all of the equipment at the
Elkhorn Creek Compressor Station under interim or full horsepower load conditions
exceeds an Ldn of 55 dBA at any nearby NSAs, WBI Energy shall file a report on what
changes are needed and shallinstall the additional noise controls to meet the level
within 1 year of the in-service date. WBI Energy shall confirm compliance with the
above requirement by filing a second noise survey with the Secretary no later than 60
days after it installs the additional noise controls. (Section B.8.2)
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The additional units at the Tioga Compressor Station and the new Elkhorn Creek Compressor
Station were placed into service on February 1, 2022. The purpose of this noise survey was to
measure noise levels at existing NSAs near the two operational compressor stations and evaluate
compliance with FERC's noise criteria of 55 dBA Lgn.

An interim post-construction noise survey was completed in March 2022, the results of which
were reported to FERC on April 1, 2022 under accession number 20220401-5071. Because WBI
was unable to reach full load capacity for the Tioga and Elkhorn Creek Compressor Stations
during the March 2022 noise survey, a follow-up survey was scheduled within 6 months of placing
the units into service. ERM initially collected post-construction noise data on July 12 and 13,
2022; however, due to data failure, WBI Energy was unable to report the results of this survey.
On July 25, 2022, FERC staff verbally granted a 1-week extension of the August 1, 2022 deadline
to complete a full-load survey and WBI Energy submitted an update under accession number
20220726-5129 indicating it would file the required noise survey by August 5, 2022. The results
of the noise survey completed on July 26 and 27, 2022 at the Tioga and Elkhorn Creek
Compressor Stations, respectively, are provided below.

2.0 NOISE SURVEY METHODS AND LOCATIONS
2.1 Noise Measurement Equipment and Methodology

Sound pressure levels were measured using two Casella — CEL 633 hand-held analyzers (Serial
numbers 1239532 and 1367992) equipped with an internal microphone with a windscreen. Field
calibration was performed before and after monitoring using a Casella — CEL calibrator (Serial
numbers 5060609 and 490297) (see Appendix B for calibration certificate). All equipment has
current certificate of calibration from the manufacturer. Sound measurements were recorded at
1-second intervals for a period of one hour during daytime (7:00 am to 10:00 pm) measurements
and 15 minutes during nighttime (10:00 pm to 7:00 am) measurements. An additional 30 minutes
of near-field sound data was collected from each compressor station to verify sound contribution
from the operation of the compressor station at the nearby NSAs.

For quality control purposes, instantaneous sound pressure levels were also recorded manually
every 15 minutes. Unweighted octave band center and an A-weighted time-equivalent sound
pressure levels (Leq) were measured on both slow and fast response with the sound level meter
set at a height of approximately 4 feet above ground level.

2.2 Location Descriptions
2.2.1 Compressor Stations
The Elkhorn Creek Compressor Station is located in McKenzie County, North Dakota
approximately 9 miles southeast of Watford City. The nearest NSAs to the approximate center of

the compressor station site are:

NSA #1: Residence located on County Road 34, approximately 4,253 feet to the
southwest;

NSA #2: Residence located on 125th Avenue Northwest, approximately 3,465 feet to the
east;
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NSA #3: Residence located on 125th Avenue Northwest, approximately 3,895 feet to the
northeast.

During the field visit, ERM staff confirmed that no new NSAs had been added since the completion
of the pre-construction noise survey. The locations of the NSAs associated with the Elkhorn
Creek Compressor Station are provided on Figure 1 in Appendix A.

The Tioga Compressor station is located in Williams County, North Dakota, approximately one
mile east of Tioga and one mile north of the Tioga Municipal Airport. The nearest NSAs to the
approximate center of the existing Tioga compressor station site are:

NSA #1: Residence located on 69th Street Northwest, approximately 3,974 feet to the
north;

NSA #2: Residence located on 102nd Avenue Northwest, approximately 4,076 feet to the
northeast;

NSA #3: Residence located on 102nd Avenue Northwest, approximately 4,920 feet to the
east;

NSA #4: Residence located on County Highway 10, approximately 2,221 feet to the east;

NSA #5: Residence located on County Highway 10, approximately 4,940 feet to the
southeast;

NSA #6: Residence located on State Highway 40, approximately 5,229 feet to the west;
and

NSA #7. Residence located on State Highway 40, approximately 4,862 feet to the
northwest.

During the field visit, ERM staff confirmed that no new NSAs had been added since the completion
of the pre-construction noise survey. The locations of the NSAs associated with the Tioga
Compressor Station are provided on Figure 2 in Appendix A.

Noise monitoring locations for the post-construction noise survey were consistent with monitoring
locations used during the pre-construction noise survey. Near-field data was collected from the
Elkhorn Creek and Tioga compressor stations to verify operational sound levels associated with
the two compressor stations.

2.3 Weather Conditions During the Noise Survey

The weather conditions for the survey period are summarized in table 1 and included on the Field
Monitoring Forms attached as Appendix C.
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TABLE 1
Summary of Weather Conditions during Field Survey
Condition Minimum Maximum Average

Elkhorn Creek Compressor Station

Temperature °F 54 66 60
Relative Humidity % 64 100 82
Wind Direction -- -- SW to NW
Wind Speed (miles per hour) Calm 12 6
Barometric Pressure in. Hg 30.00 30.03 30.01

Tioga Compressor Station

Temperature °F 55 66 60
Relative Humidity % 78 100 89
Wind Direction - - NW
Wind Speed (miles per hour) 5 12 8.2
Barometric Pressure in. Hg 29.99 30.03 30.01

3.0 NOISE REGULATIONS

In 1974, the U.S. Environmental Protection Agency (EPA) published its document entitled
“Information on Levels of Environmental Noise Requisite to Protect Public Health and Welfare
with an Adequate Margin on Safety.” This publication evaluated the effects of environmental noise
with respect to health and safety. As set forth in that publication, the EPA has determined that
noise levels should not exceed an Lqn Of 55 dBA, which is the level that protects the public from
outdoor activity interference. This noise level has been useful for state and federal agencies to
establish noise limitations for various noise sources. A 55 dBA Lqgn noise level equates to a Leq Of
48.6 dBA (i.e., a facility that does not exceed a continuous noise impact of 48.6 dBA will not
exceed 55 dBA Lqn).

The Elkhorn Creek and Tioga Compressor Stations must comply with the FERC’s noise
regulations for interstate pipelines. These regulations state:

1) The noise attributable to any new compressor station, compression added to an existing
station, or any modification, upgrade or update of an existing station, must not exceed an
Lq4n Of 55 dBA at any pre-existing NSAs such as schools, hospitals, or residences.

2) New compressor stations or modifications of existing stations shall not result in a
perceptible increase in vibration at any NSA (18 CFR § 380.12(k)(4)(v)).

North Dakota does not have noise regulations that apply to the compressor stations. The state
regulates noise using public nuisance laws, but does not impose NSA property-line decibel noise
limits for new facilities.

McKenzie County does not have any pertinent noise regulations regarding the Elkhorn Creek
Compressor Station.
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Williams County maintains the following general noise regulations that would pertain to the Tioga
Compressor Station:

1) Maximum Noise Standards by District

Zone of Property Receiving Noise Maximum Noise Level dB
Residential Districts: Urban Residential (UR), Rural Residential (RR) 60
Commercial Districts: Urban Commercial (UC), Rural Commercial (RC) 65
Industrial Districts: Light Industrial (LI), Heavy Industrial (HI) 70
Planned Development: PUD In accordance with base district

2) Duration and Timing
The noise standards above shall be modified as follows to account for the effects of time
and duration on the impact of noise levels:
a. Inthe UR and RR districts, the noise standards shall be 5 dB lower between
10:00 p.m. and 7:00 a.m.
b. Noise that is produced for no more than a cumulative period of five minutes in
any hour may exceed the standards above by 10 dB (Williams County, 2015).

ERM previously established that the Williams County noise regulation is less strict than FERC
regulations; therefore, compliance with the FERC standard is sufficient to demonstrate
compliance with Williams County noise regulations.

4.0 NOISE SURVEY RESULTS AND ACOUSTICAL ANALYSIS

Elkhorn Creek Compression Station

The Elkhorn Creek Compressor Station was operating at 99% capacity during the post-
construction noise survey completed on July 27, 2022. The results of the operational sound level
analysis for the Elkhorn Creek Compressor Station are summarized in Table 2. Field notes are
included in Appendix C and calculation details are included in Appendix D.

TABLE 2

Operational Sound Level Analysis for the Elkhorn Creek Compressor Station

Post-
Construction Estimated
Pre-Construction Surveyed Lqn Of Station
Station and Closest Distance and Surveyed Ambient Ambient Ly, (dBA) at Observed Increase
NSA(s) Direction of NSA Lgn (dBA) (dBA) NSA'! Above Ambient (dB) 2
NSA 1 (House) 4,253 feet SW 55.6 51.2 42.6 -4.4
NSA 2 (House) 3,465 feet E 41.0 49.0 45.4 8.0
NSA 3 (House) 3,895 feet NE 41.0 49.0 43.8 8.0

1 Based upon near-field compressor station operational noise data.
2 Based upon the observed difference between pre-construction and post-construction surveyed ambient Lgp.

Based on the post-construction noise survey, the operational noise of the Elkhorn Creek
Compressor Station ranged from 42.6 to 45.4 dBA Lqn and was less than 55 dBA Lg, at each of
the closest NSAs.
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Tioga Compressor Station

During the post-construction noise survey completed on July 26, 2022, the existing 750
horsepower (hp) electric unit was operating at 64% capacity and the three new natural gas units
totaling 11,250 hp were operating between 83-85% capacity. The results of the operational sound
level analysis for the Tioga Compressor Station are summarized in Table 3. Field notes are
included in Appendix C and calculation details are included in Appendix D.

TABLE 3
Operational Sound Level Analysis for the Expanded Tioga Compressor Station
Post- Estimated
Construction Lgn Of
Pre-Construction Surveyed Station
Station and Closest Distance and Surveyed Ambient Ambient Ly, (dBA) at Observed Increase
NSA(s) Direction of NSA Lan (dBA) (dBA) NSA'? Above Ambient (dB) 2

NSA 1 (House) 3,974 feet N 57.2 59.2 39.0 2.0
NSA 2 (House) 4,076 feet NE 58.2 53.4 38.7 -4.8
NSA 3 (House) 4,920 feet E 54.0 62.1 36.4 8.1
NSA 4 (House) 2,221 feet E 55.6 61.6 46.5 6.0
NSA 5 (House) 4,940 feet SE 54.0 62.1 36.3 8.1
NSA 6 (House) 5,229 feet W 61.3 61.4 35.6 0.1
NSA 7 (House) 4,862 feet NW 61.3 61.4 36.5 0.1
1 Based upon near-field compressor station operational noise data.
2 Based upon the observed difference between pre-construction and post-construction surveyed ambient Lgp.

Based on the post-construction noise survey, the operational noise of the expanded Tioga
Compressor Station ranged from 35.6 to 46.5 dBA L4 and was less than 55 dBA Lg, at each of
the closest NSAs.

5.0 ACOUSTICAL ANALYSIS METHODOLOGY

Compressor Stations

Predicted noise contributions due to compressor station operations were estimated based on the
near-field operational sound data collected from each operating compressor station, which was
then attenuated for distance according to a hemispherical sound propagation model using the
following equation:

Leq nsa = Lw Faciity - 20 * Log (Dnsa) — 0.7

Where Leg, nsa iS the sound pressure level associated with all equipment at the NSA distance
(Dnsa) from the compressor station.

The Lanwas then calculated for ambient noise measurements and predicted noise contribution of
the compressor stations using the following formula:

Ldn =10 * LOg(15/24 * 10Leq,day/10 + 9/24 % 1O(Leq,night+10)/10)

The two L4y values were logarithmically added to obtain the predicted day-night noise level at
each NSA while the compressor station is in operation.
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Note that attenuation from foliage, obstructions, and atmospheric absorption are not included in
the predicted noise levels, but would likely provide additional attenuation of noise in higher
frequency ranges.

6.0 CONCLUSION

Based on the measured operational data (see tables 2 and 3), the Elkhorn Creek Compressor
Station and expanded Tioga Compressor Station operating at conditions detailed above do not
contribute to an exceedance of FERC’s 55 dBA Lgn noise limit.
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Noise Survey Data Sheet

Location:

Investigator Name:

Date:

Meter Manufacturer and Model Number:
Serial Number:

Calibrator Manufacturer, Model, and dB:
Calibrator Serial Number:

Initial Calibration:

Final Calibration:

Meteorological Conditions

Wind Speed:

Direction:

Temperature:

RH %:

Barometric Pressure in mmHg:
Predominant noise source(s):
Other noise source(s):

Time start:

Time end:

Comments:

Tioga CS (Fence Line)
(48.402889, -102.907141)
Jeremy House

07/26/2022

Casella CEL-63X

1367992

Casella, CEL-120/2, 114 dB
5230624

114 dB (started at 116.4 dB, deviation +2.4
dB)
114 dB (ended 114.3 dB, deviation +0.3 dB)

10 mph

Northwest

64 - 66°F

83 - 78%

762.76 mmHg
Compressor Station, wind
No traffic on adjacent road
1043

1113

Unweighted Sound Pressure Level (dB) at each Octave Band Center Frequency (Hz) LAeq
Time 16 315 63 125 250 500 1000 2000 4000 8000 16000 (dBA)
1057 16.1 30.0 434 41.1 394 384 43.8 51.8 47.4 36.1 25.9 61.3
1112 10.2 25.3 42.4 39.1 38.9 385 45.0 48.6 49.8 40.2 19.3 60.0







Noise Survey Data Sheet

Location:

Investigator Name:

Date:

Meter Manufacturer and Model Number:
Serial Number:

Calibrator Manufacturer, Model, and dB:
Calibrator Serial Number:

Initial Calibration:

Final Calibration:

Meteorological Conditions

Wind Speed:

Direction:

Temperature:

RH %:

Barometric Pressure in mmHg:

Predominant noise source(s):

Other noise source(s):

Tioga CS NSA 1 — Day
(48.416102, -102.907314)
Jeremy House

07/26/2022

Casella CEL-63X

1367992

Casella, CEL-120/2, 114 dB
5230624

114 dB (started at 116.2 dB, deviation +2.2
dB)
114 dB (ended 114.3 dB, deviation +0.3 dB)

8 - 12 mph, Gusts up to 17 mph
Northwest

59 - 63°F

100 - 88%

762.76 mmHg

Passing cars and trucks, Wind, Birds, Distant
traffic, noise from oil well to the northwest

5 pickup trucks/cars and 1 semi-truck
passed immediately next to monitor

Time start: 0849
Time end: 0949
Comments:

Unweighted Sound Pressure Level (dB) at each Octave Band Center Frequency (Hz) LAeq
Time 16 315 63 125 250 500 1000 2000 4000 8000 16000 (dBA)
0903 10.0 23.9 313 30.8 26.5 23.7 24.8 23.7 24.4 20.4 15.6 41.1
0918 11.0 24.0 29.9 279 23.6 21.0 21.4 22.0 24.4 20.3 15.5 39.3
0933 3.4 16.6 20.9 19.4 16.1 20.7 21.2 27.7 354 14.3 4.8 40.6
0948 1.8 15.9 26.7 43.2 40.1 47.9 47.2 39.9 39.3 34.1 18.0 57.1
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Noise Survey Data Sheet

Location:

Investigator Name:

Date:

Meter Manufacturer and Model Number:
Serial Number:

Calibrator Manufacturer, Model, and dB:
Calibrator Serial Number:

Initial Calibration:

Final Calibration:
Meteorological Conditions
Wind Speed:
Direction:
Temperature:
RH %:
Barometric Pressure in mmHg:

Predominant noise source(s):
Other noise source(s):

Time start:
Time end:

Comments:

Tioga CS NSA 1 — Night
(48.416102, -102.907314)
Jeremy House

07/26/2022

Casella CEL-63X

1367992

Casella, CEL-120/2, 114 dB
5230624

114 dB (started at 116.3 dB, deviation +2.3
dB)
114 dB (ended 114 dB, deviation 0 dB)

5 mph

Northwest to West
55°F

100%

761.75 mmHg

Birds, Bugs, Light wind, Distant traffic, Noise
from oil well to the northwest

1 semi-truck passed immediately next to
monitor

0550

0605

Unweighted Sound Pressure Level (dB) at each Octave Band Center Frequency (Hz) LAeq
Time 16 31.5 63 125 250 500 1000 2000 4000 8000 16000 (dBA)
0604 0.0 9.1 12.7 13.3 18.1 24.2 25.2 22.2 24.9 10.8 3.7 35.7
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Noise Survey Data Sheet

Location:

Investigator Name:

Date:

Meter Manufacturer and Model Number:
Serial Number:

Calibrator Manufacturer, Model, and dB:
Calibrator Serial Number:

Initial Calibration:

Final Calibration:

Meteorological Conditions

Wind Speed:

Direction:

Temperature:

RH %:

Barometric Pressure in mmHg:

Predominant noise source(s):

Other noise source(s):

Time start;
Time end:

Comments:

Tioga CS NSA 2 — Day
(48.408438, -102.885868)
Ally Davis

07/26/2022

Casella CEL-63X

1239532

Casella, CEL-120/1, 114 dB

5060609

114 dB (ended 116.5 dB, deviation +2.5 dB)
114 dB (ended 114 dB, deviation 0 dB)

8 - 12 mph
Northwest

63 - 66°F

78 - 88%
762.76 mmHg

Extremely loud field pump running for the
duration of the survey right next to monitoring
location (see attached photos)

1 car drove right by the meter, 1 train in
distance, birds and wind

0950 (shows up incorrectly on meter as 0850)

1050 (shows up incorrectly on meter as 0950)

Unweighted Sound Pressure Level (dB) at each Octave Band Center Frequency (Hz) LAeq
Time 16 315 63 125 250 500 1000 2000 4000 8000 16000 (dBA)
1004 3.9 15.2 20.4 27.0 28.7 32.8 39.8 44.0 39.6 30.3 20.8 51.3
1019 2.2 13.7 20.7 28.5 29.3 34.3 41.9 44.0 38.9 28.8 17.0 51.9
1034 7.2 17.9 23.2 27.6 27.7 32.2 39.3 414 37.3 28.5 24.4 49.5
1049 7.5 19.8 245 28.0 28.0 32.8 40.0 41.3 37.6 29.1 234 49.9
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Noise Survey Data Sheet

Location:

Investigator Name:
Date:
Meter Manufacturer and Model Number:
Serial Number:
Calibrator Manufacturer, Model, and dB:
Calibrator Serial Number:
Initial Calibration:
Final Calibration:
Meteorological Conditions
Wind Speed:
Direction:
Temperature:
RH %:
Barometric Pressure in mmHg:

Predominant noise source(s):

Other noise source(s):
Time start:
Time end:

Comments:

Tioga CS NSA 2 — Night
(48.408438, -102.885868)
Ally Davis

07/26/2022

Casella CEL-63X

1239532

Casella, CEL-120/1, 114 dB

5060609

114 dB (ended 116.7 dB, deviation +2.7 dB)
114 dB (ended 113.9 dB, deviation -0.1)

5-7 mph

Southwest, shifted to northwest
55°F

100%

761.75 mmHg

Extremely loud field pump running for the
duration of the survey right next to
monitoring location (see attached photos)
Birds and wind

0616
0631

Cannot hear much besides the noise
produced by pile driver

Unweighted Sound Pressure Level (dB) at each Octave Band Center Frequency (Hz) LAeq
Time 16 31.5 63 125 250 500 1000 2000 4000 8000 16000 (dBA)
0630 0.0 11.3 18.9 30.5 30.3 34.9 43.9 45.3 42.4 31.9 4.6 54.0










Noise Survey Data Sheet

Location:

Investigator Name:

Date:

Meter Manufacturer and Model Number:
Serial Number:

Calibrator Manufacturer, Model, and dB:
Calibrator Serial Number:

Initial Calibration:

Final Calibration:

Meteorological Conditions

Wind Speed:

Direction:

Temperature:

RH %:

Barometric Pressure in mmHg:

Predominant noise source(s):

Other noise source(s):

Time start:
Time end:

Comments:

Tioga CS NSA 3&5 — Day
(48.402277, -102.885672)
Ally Davis

07/26/2022

Casella CEL-63X

1239532

Casella, CEL-120/1, 114 dB

5060609

114 dB (ended 116.5 dB, deviation +2.5 dB)
114 dB (ended 114 dB, deviation 0 dB)

5-6 mph

Southwest, shifted to northwest
59 - 63°F

100%

762.76 mmHg

Compressor station operation, wind, birds,
bugs

Vehicle traffic noise in distance from
adjacent road (4 trucks, and 2 semi-trucks),
small prop plane overhead, train passed just
to the west of adjacent road

0841 (shows up incorrectly on meter as 0750)

0941 (shows up incorrectly on meter as 0850)

Unweighted Sound Pressure Level (dB) at each Octave Band Center Frequency (Hz) LAeq
Time 16 31.5 63 125 250 500 1000 2000 4000 8000 16000 (dBA)
0855 21.7 32.6 36.5 36.4 34.9 36.5 38.5 40.4 35.3 30.4 27.1 50.5
0910 21.7 31.8 40.6 43.4 46.8 51.2 53.1 48.0 40.7 34.8 27.8 61.9
0925 18.5 28.6 324 30.9 25.8 24.1 27.9 27.9 285 27.8 24.7 43.2
0940 12.0 22.8 27.0 254 20.5 241 28.3 26.0 28.4 22.9 19.7 40.6







Noise Survey Data Sheet

Location:

Investigator Name:
Date:
Meter Manufacturer and Model Number:
Serial Number:
Calibrator Manufacturer, Model, and dB:
Calibrator Serial Number:
Initial Calibration:
Final Calibration:
Meteorological Conditions
Wind Speed:
Direction:
Temperature:
RH %:
Barometric Pressure in mmHg:

Predominant noise source(s):
Other noise source(s):

Time start:
Time end:

Comments:

Tioga CS NSA 3&5 — Night
(48.402277, -102.885672)
Ally Davis

07/26/2022

Casella CEL-63X

1239532

Casella, CEL-120/1, 114 dB

5060609

114 dB (ended 116.6 dB, deviation +2.6 dB)
114 dB (ended 113.9 dB, deviation -0.1 dB)

5 mph

Northwest, shifted to west
55°F

100%

761.75 mmHg

Compressor station operation, wind, birds,
bugs

Vehicle traffic noise in distance, 1 car and 1
motorcycle passed on adjacent road

0554

0609

Unweighted Sound Pressure Level (dB) at each Octave Band Center Frequency (Hz) LAeq
Time 16 31.5 63 125 250 500 1000 2000 4000 8000 16000 (dBA)
0608 1.1 135 28.5 39.3 38.6 34.9 37.6 32.6 26.6 18.1 7.3 48.6







Noise Survey Data Sheet

Location:

Investigator Name:

Date:

Meter Manufacturer and Model Number:
Serial Number:

Calibrator Manufacturer, Model, and dB:
Calibrator Serial Number:

Initial Calibration:

Final Calibration:

Meteorological Conditions

Wind Speed:

Direction:

Temperature:

RH %:

Barometric Pressure in mmHg:

Predominant noise source(s):
Other noise source(s):

Time start:
Time end:

Comments:

Tioga CS NSA 4 — Day
(48.401452, -102.893174)
Ally Davis

07/26/2022

Casella CEL-63X

1239532

Casella, CEL-120/1, 114 dB

5060609

114 dB (ended 116.5 dB, deviation +2.5 dB)
114 dB (ended 114.1 dB, deviation +0.1 dB)

8 - 12 mph
Northwest

55 - 59°F
100%

762.25 mmHg

Compressor station operation, wind, birds,
bugs

Vehicle traffic noise from 14 cars/trucks and
2 semi-trucks that passed by.

0732 (shows up incorrectly on meter as 0632)

0832 (shows up incorrectly on meter as 0732)

Unweighted Sound Pressure Level (dB) at each Octave Band Center Frequency (Hz) LAeq
Time 16 31.5 63 125 250 500 1000 2000 4000 8000 16000 (dBA)
0746 18.9 30.5 36.1 33.9 35.4 35.8 38.2 37.8 317 28.1 25.1 49.8
0801 17.2 28.8 34.3 30.8 34.0 36.6 331 32.0 29.5 26.6 23.3 47.5
0816 20.4 31.9 40.3 54.9 52.2 57.7 64.1 58.5 50.2 40.8 26.5 71.3
0831 16.4 27.8 33.0 29.0 30.9 34.8 33.0 311 28.2 25.9 22.8 46.5







Noise Survey Data Sheet

Location:

Investigator Name:
Date:
Meter Manufacturer and Model Number:
Serial Number:
Calibrator Manufacturer, Model, and dB:
Calibrator Serial Number:
Initial Calibration:
Final Calibration:
Meteorological Conditions
Wind Speed:
Direction:
Temperature:
RH %:
Barometric Pressure in mmHg:

Predominant noise source(s):

Other noise source(s):
Time start:
Time end:

Comments:

Tioga CS NSA 4 — Night
(48.401452, -102.893174)
Ally Davis

07/26/2022

Casella CEL-63X

1239532

Casella, CEL-120/1, 114 dB

5060609

114 dB (ended 116.6 dB, deviation +2.6 dB)
114 dB (no deviation)

5-8 mph
Northwest
55°F

100%

761.75 mmHg

Compressor station operation, wind, birds,
bugs
1 car passed immediately next to meter

0530
0545

Unweighted Sound Pressure Level (dB) at each Octave Band Center Frequency (Hz) LAeq
Time 16 31.5 63 125 250 500 1000 2000 4000 8000 16000 (dBA)
0544 0.1 13.2 24.7 24.8 33.9 33.9 33.8 30.6 28.4 8.3 3.3 45.9







Noise Survey Data Sheet

Location:

Investigator Name:

Date:

Meter Manufacturer and Model Number:
Serial Number:

Calibrator Manufacturer, Model, and dB:
Calibrator Serial Number:

Initial Calibration:

Final Calibration:

Meteorological Conditions

Wind Speed:

Direction:

Temperature:

RH %:

Barometric Pressure in mmHg:

Predominant noise source(s):
Other noise source(s):

Time start:
Time end:

Comments:

Tioga CS NSAs 6&7 — Day
(48.408735, -102.928209)
Jeremy House

07/26/2022

Casella CEL-63X

1367992

Casella, CEL-120/2, 114 dB
5230624

114 dB (started at 116.3 dB, deviation +2.3
dB)
114 dB (ended 114.0 dB, deviation 0 dB)

8 - 12 mph
Northwest

55 - 59°F
100%

762.25 mmHg

Traffic on adjacent road and in the distance,
Wind, Bugs, Birds, distant trains

168 pickup trucks/cars and 37 semi-truck
passed on adjacent road

0730

0830

Unweighted Sound Pressure Level (dB) at each Octave Band Center Frequency (Hz) LAeq
Time 16 31.5 63 125 250 500 1000 2000 4000 8000 16000 (dBA)
0744 7.2 19.9 36.1 32.8 37.3 47.5 51.9 47.7 39.6 321 12.6 59.5
0759 7.0 20.3 32.2 36.8 44.0 52.4 54.5 49.3 40.8 27.8 10.1 62.3
0814 8.3 21.4 29.1 31.6 33.9 41.9 50.0 45.8 36.2 23.7 11.6 56.7
0829 5.6 16.9 23.9 27.7 28.3 38.6 45.9 40.7 36.7 18.2 6.2 52.4







Noise Survey Data Sheet

Location:

Investigator Name:

Date:

Meter Manufacturer and Model Number:
Serial Number:

Calibrator Manufacturer, Model, and dB:
Calibrator Serial Number:

Initial Calibration:

Final Calibration:
Meteorological Conditions
Wind Speed:
Direction:
Temperature:
RH %:
Barometric Pressure in mmHg:

Predominant noise source(s):
Other noise source(s):

Time start:
Time end:

Comments:

Tioga CS NSAs 6&7 — Night
(48.408735, -102.928209)
Jeremy House

07/26/2022

Casella CEL-63X

1367992

Casella, CEL-120/2, 114 dB
5230624

114 dB (started at 116.3 dB, deviation +2.3
dB)
114 dB (ended 114 dB, deviation 0 dB)

8 - 5 mph
Northwest

57 - 55°F
100%

761.75 mmHg

Traffic on adjacent road and in the distance,
Bugs, Birds

8 pickup trucks/cars and 1 semi-truck
passed on adjacent road

0526

0541

Unweighted Sound Pressure Level (dB) at each Octave Band Center Frequency (Hz) LAeq
Time 16 31.5 63 125 250 500 1000 2000 4000 8000 16000 (dBA)
0540 0.0 6.0 9.7 6.8 15.0 13.2 15.2 14.6 22.6 9.4 4.1 29.9







Noise Survey Data Sheet

Location:

Investigator Name:

Date:

Meter Manufacturer and Model Number:
Serial Number:

Calibrator Manufacturer, Model, and dB:
Calibrator Serial Number:

Initial Calibration:

Final Calibration:

Meteorological Conditions

Wind Speed:

Direction:

Temperature:

RH %:

Barometric Pressure in mmHg:
Predominant noise source(s):
Other noise source(s):

Time start:

Time end:

Comments:

Elkhorn Creek CS Fence
(47.6749010, -103.2208034)
Jeremy House

07/27/2022

Casella CEL-63X

1367992

Casella, CEL-120/2, 114 dB
5230624

114 dB (started at 116.5 dB, deviation +2.5
dB)
114 dB (ended 114 dB, deviation 0 dB)

5-9 mph

North to Northwest

63 to 66°F

77 to 64%

762.76 mmHg

Compressor station

Wind, Birds, light to moderate wind
0842

0912

No traffic

Unweighted Sound Pressure Level (dB) at each Octave Band Center Frequency (Hz) LAeq
Time 16 315 63 125 250 500 1000 2000 4000 8000 16000 (dBA)
0856 6.2 24.2 414 40.4 53.7 48.0 50.6 63.9 53.0 415 34.9 68.2
0911 8.1 255 41.8 40.4 52.7 48.1 50.6 63.8 52.9 42.0 39.0 68.0







Noise Survey Data Sheet

Location:

Investigator Name:

Date:

Meter Manufacturer and Model Number:
Serial Number:

Calibrator Manufacturer, Model, and dB:
Calibrator Serial Number:

Initial Calibration:

Final Calibration:

Meteorological Conditions

Wind Speed:

Direction:

Temperature:

RH %:

Barometric Pressure in mmHg:

Predominant noise source(s):

Other noise source(s):

Time start:
Time end:

Comments:

Elkhorn Creek CS NSA 1 — Day
(47.6715275, -103.2380392)
Jeremy House

07/27/2022

Casella CEL-63X

1367992

Casella, CEL-120/2, 114 dB
5230624

114 dB (started at 116.4 dB, deviation +2.4
dB)
114 dB (ended 114.1 dB, deviation +0.1 dB)

0 -5 mph

Calm, then west shifting to north
55 - 63°F

100 - 77%

762.51 mmHg

Facility to the north making constant low
noise, oil well to the east making a
screeching noise every time it is lowered,
Minor wind, birds, bugs, cows, traffic

18 pickup trucks/cars (1 passed immediately
next to monitor) and 3 semi-trucks passed
on adjacent road

0731

0831

Unweighted Sound Pressure Level (dB) at each Octave Band Center Frequency (Hz) LAeq
Time 16 315 63 125 250 500 1000 2000 4000 8000 16000 (dBA)
0745 0.0 9.4 25.4 30.5 31.2 27.0 25.3 17.6 17.2 19.8 29.3 41.5
0800 0.0 11.9 22.9 29.6 29.9 33.3 38.7 29.6 26.4 24.6 29.3 47.0
0815 0.0 8.6 29.4 36.5 45.0 43.6 43.6 36.8 275 16.1 12.1 54.4
0900 9.7 215 26.2 26.6 254 22.6 225 27.7 21.6 30.2 36.3 45.4







Noise Survey Data Sheet

Location:

Investigator Name:

Date:

Meter Manufacturer and Model Number:
Serial Number:

Calibrator Manufacturer, Model, and dB:
Calibrator Serial Number:

Initial Calibration:

Final Calibration:
Meteorological Conditions
Wind Speed:
Direction:
Temperature:
RH %:
Barometric Pressure in mmHg:

Predominant noise source(s):

Other noise source(s):
Time start:
Time end:

Comments:

Elkhorn Creek CS NSA 1 — Night
(47.6715275, -103.2380392)
Jeremy House

07/27/2022

Casella CEL-63X

1367992

Casella, CEL-120/2, 114 dB
5230624

114 dB (started at 116.5 dB, deviation +2.5
dB)
114 dB (ended 114 dB, deviation 0 dB)

5 mph
Southwest
54°F

100%

762 mmHg

Facility to the north making constant low
noise, oil well to the east making a
screeching noise every time it is lowered,
birds, bugs, cows

1 semi-truck passed on adjacent road

0532
0547

Unweighted Sound Pressure Level (dB) at each Octave Band Center Frequency (Hz) LAeq
Time 16 315 63 125 250 500 1000 2000 4000 8000 16000 (dBA)
0546 0.0 8.8 21.2 26.9 28.4 24.4 25.5 25.5 27.2 21.2 26.4 41.1







Noise Survey Data Sheet

Location:

Investigator Name:

Date:

Meter Manufacturer and Model Number:
Serial Number:

Calibrator Manufacturer, Model, and dB:
Calibrator Serial Number:

Initial Calibration:

Final Calibration:

Meteorological Conditions

Wind Speed:

Direction:

Temperature:

RH %:

Barometric Pressure in mmHg:

Predominant noise source(s):
Other noise source(s):

Time start:
Time end:

Comments:

Elkhorn CS NSA 2&3 — Day
(47.674509, -103.207512)
Ally Davis

07/27/2022

Casella CEL-63X

1239532

Casella, CEL-120/1, 114 dB

5060609

114 dB (ended 116.5 dB, deviation +2.5 dB)
114 dB (ended 114.1 dB, deviation +0.1 dB)

0 - 5mph

West then shifted north
55 - 63°F

77 - 100%

762.51 mmHg

Compressor station operation, vehicle traffic
in the distance, wind, birds, bugs

Work truck backup alarm in distance (coming

from station)
0735

0835

Unweighted Sound Pressure Level (dB) at each Octave Band Center Frequency (Hz) LAeq
Time 16 31.5 63 125 250 500 1000 2000 4000 8000 16000 (dBA)
0749 4.1 15.4 21.6 19.2 12.6 17.0 26.3 24.6 27.6 16.8 10.7 37.5
0804 0.5 121 20.0 18.7 13.2 17.1 22.7 22.1 21.7 10.5 4.4 33.6
0819 0.0 9.5 18.0 16.4 111 19.6 21.1 18.3 27.7 11.0 5.7 33.6
0834 1.6 13.6 21.9 21.8 26.5 28.8 32.6 27.9 29.7 215 23.2 42.0







Noise Survey Data Sheet

Location:

Investigator Name:
Date:
Meter Manufacturer and Model Number:
Serial Number:
Calibrator Manufacturer, Model, and dB:
Calibrator Serial Number:
Initial Calibration:
Final Calibration:
Meteorological Conditions
Wind Speed:
Direction:
Temperature:
RH %:
Barometric Pressure in mmHg:

Predominant noise source(s):

Other noise source(s):
Time start:
Time end:

Comments:

Elkhorn CS NSA 2&3 — Night
(47.674509, -103.207512)
Ally Davis

07/27/2022

Casella CEL-63X

1239532

Casella, CEL-120/1, 114 dB

5060609

114 dB (ended 116.6 dB, deviation +2.5 dB)
114 dB (ended 114 dB, deviation 0 dB)

5 mph
Southwest
54°F

100%

762.25 mmHg

Compressor station operation, vehicle traffic
in the distance, wind, birds, bugs
1 semi-truck passed by on adjacent road

0533
0548

Unweighted Sound Pressure Level (dB) at each Octave Band Center Frequency (Hz) LAeq
Time 16 31.5 63 125 250 500 1000 2000 4000 8000 16000 (dBA)
0547 0.0 4.6 19.1 145 15.0 15.2 19.8 20.9 19.8 8.2 3.2 34.9







NORTH BAKKEN EXPANSION PROJECT

Post-Construction Noise Survey and Acoustical Analysis
McKenzie and Williams Counties, North Dakota

APPENDIX D
Noise Calculations for Compressor Station Sound Power Levels



Elkhorn Creek Compressor Station Data Summary

Overall Parameter
Location Aeq [Amax LAmin (AL LAdn
NSA1-Day 487 35 52 12
NSA1-Night a3 347 7.
NSA 283 - Day 37 82 a1 00
NSA 283 - Night 43 18 6.
CS Operational Noise (at 280 ft) 68. 59 69. 747
CS Contribution at NSA 1 36 426
CS Contribution at NSA 2 39.0 454
CS Contribution at NSA 3 374 438
* Contribution at receptor calculated according to hemispherical attenuation with distance and atmospheric attentuation according to ISO 9613-1.
1/3 Octaves Leq Frequency
Location 125He T6Hz 20Hz 25Hz 315z 20Hz S0Hz 63z 80Hz 100 Hz 125H 160 Hz 200Hz 250Hz 315Hz 200 Hz 500 Hz 630 Hz 800 Hz TOkHZ 125 ki TokHz 2.0kHz 25kHz 315 kHz Z0kHz S0kHz 63KkHz BOKHz 100 kHz 125k 160 kHz 20,0kHz
NSA1-Day 638 638 57.5 57. 564 53, 517 527 505 52, 468 37 46 2. ] 8.6 8 204 403 8.7 7.1 359 346 328 30 288 25. 234 28. 388 233 394 325
NSA 1 - Night 477 474 465 6. 4 6. 45 51 465 3. 7.7 15 0 EX 7 4.1 7 4.2 4.4 4.1 2.0 307 303 299 2. 257 231 1756 17 265 312 2 204
NSA 283 - Day 60.0 58. 569 5. 5 i 48 6. 24 38. 3 320 2 0. 5 0 6 5 ] 88 6.7 204 234 235 23. 240 23 214 181 258 251 2 166
NSA 283 - Night 432 % 462 46. 4 2 . % 463 2 4 435 37 7. 7 1 3 2 2 23 15 294 291 201 21 187 1 117 10 99 99 T 104
CS Operational Noise 643 6 3 64 5 54.3 7. 4 1 2 5 0.7 0 0. 8 56. 521 455 43 462 4 7
CS Contribution at NSA T 406 38. 7 a1 3. 0.4 3. 0.0 4 6 2 14 ] 7. 2 92 75 281 60.0 108.1 169.8 23. 0 1
CS Contribution at NSA 2 24 0. 5 23 ¥ 5. 2.2 5. 19 7.1 2 9 43 3 1 4 157 14 157 420 810 1299 251 2.2 )
CS Contribution at N5A 3 a1 3 ] 2 3 6 12 43 0.8 57 7 ] 2.7 8 B T 21 35 25 519 958 517 2 12 S
500
700
600
00
00
00
200
100
00
1254 164 e 54 sk e sot 63t 80t 1004 125 160 2004z 2504z 315 H w0t so0kz S0k 8004z 1044 25k 16k 200 25k 315k itz iz 63k 80k 100k 125k 160k 200k
—nNsAL-Day NSAL-Night  ——NSA 283 - Day NSA283-Night  ——CS Operationsl Noise
Contribution at NSA 1
‘Contributing Measurement Max
g f(hz) 125 16 20 2 315 0 50 63 80 100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000 12500 16000 20000f
£ F (He/atm) 125 16 20 2 315 40 50 63 80 100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000 12500 16000 20000f
2 a (dB/m) 4.986-06 8.15E-06 1.27E-05 1.98E-05 3.14E-05 5.04£-05 7.81€-05 1.22E-04 1.94E-04 2.94E-04 4.40E-04 6.71E-04 9.54E-04 131E-03 1.74E-03 2.24£-03 273603 3.276-03 3.91E-03 4.66E-03 5.716-03 7.45€-03 9.89E-03 1.36E-02 1.97€-02 2.976-02 4.426-02 6.76E-02 1.05€-01 1.59E-01 2.38E-01 3.656-01 5.24€-01]
2 aft (dB/ft) 1.526-06 2.486-06 3.886-06 6.05€-06 9.57E-06 153605 238605 373605 5.90E-05 8.966:05 134E-04 2.04€-04 291E04 3.996-04 531604 6.82€-:04 832604 9.966:04 119603 142603 174803 227603 3.01€:03 416603 6.01€-03 9.04E-03 135602 2.06€-02 321602 4.84E-02 7.24€-02 111601 1.60E-01]
o Atmospheric Absorption (dB) 0.09 015 023 036 053 081 116 159 211 271 330 396 473 565 692 9.02 1197 1652 2387 35.92 5357 8189 12750 19235
b Distance Attenuation (dB) 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363 263 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363
8 R(A) 0.00 0.00 0.00 0.00 0.01 001 0.02 004 0.06 009 012 017 023 029 037 046 055 064 072 079 0.85 089 091 092 091 0.89 085 078 070 060 049 037 0.27]
2 A-weighting Factor -63.59 -56.43 5039 -44.82 -39.53 3454 -30.28 2622 -22.40 19.15 -16.19 13.24 -10.85 867 660 477 325 191 079 0.00 058 099 120 127 120 096 055 012 115 2.49 -4.25 671 935
‘A-weighted Octave Band 2296 1815 272 EX3] 061 ) 717 1763 18,00 1437 1653 1672 3036 28.40 2016 2541 2142 2072 2137 2144 2100 1843 2848 22.20 1037 652 2754 60,14 10925 17230 19.00 .70 0.7
g 107(LA/10) 0.01 002 0.05 043 115 242 261 57.95 63.16 27.32 44.93 46.94 1085.24 691.62 10373 347.31 13858 1801 13721 139.25 12602 69.61 698.36 166.06 1088 022 0.00 0.00 0.00 0.00 79.44 23.04 119
Lheq 36.22
Contribution at NSA 2
Contributing Measurement Wiax
g The) 25 16 20 25 315 20 50 63 80 00 125 T60 200 250 315 200 500 630 800 1000 1250 1600 2000 2500 3150 2000 5000 6300 8000 0000 12500 6000 20000|
5 F (He/atm) 125 16 20 25 315 40 50 63 80 100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000 12500 16000 20000
g a(d8/m) 4.986-06 8.156-06 127605 1.986-05 314605 5.04€-05 7.81E.05 122604 1.94E-04 2.94E-04 4.40E-04 671604 9.54E-04 131603 1.74E-03 2.246-03 273603 327603 391603 4.666-03 571603 7.456-03 9.89E-03 1.36€-02 197602 297602 442602 6.766-02 1.05€-01 1.59E-01 238601 3.65€-01 5.24€-01
% aft (dB/ft) 152606 2.486-06 3.88E-06 6.05€-06 9.57E-06 153605 238605 373605 5.90E-05 8.96E-05 134E.04 2.04£-04 291604 3.996-04 531604 6.826-04 832604 9.96E-04 1.19£.03 142603 1.74£.03 227603 301603 416603 601603 9.04£-03 135602 2.06E-02 321602 4.84E02 7.246-02 111601 1.60€-01
2 Atmospheric Absorption (dB) 0.08 012 019 029 043 065 093 127 169 217 265 317 379 453 554 7.23 9.60 1324 19.13 28.80 4295 65.65 10221 15420
@ Distance Attenuation (dB) 2185 2185 2185 2185 2185 2185 2185 2185 2185 2185 2185 2185 2185 2185 2185 2185 2185 2185 2185 2185 2185 2185 2185 2185 2185 2185 2185 2185 2185 2185 2185 2185 21.85)
8 R(A) 0.00 0.00 0.00 0.00 0.01 0.01 002 0.04 006 0.09 012 017 023 029 037 046 055 0.64 072 079 085 0.89 091 092 091 089 085 078 070 060 049 037 0.27]
2 A-weighting Factor -63.59 -56.43 -50.39 -44.82 3953 34,54 3028 2622 -22.40 -19.15 -16.19 1324 -10.85 -8.67 664 477 325 -1.91 0.79 0.00 058 0.99 1.20 127 120 096 055 0.12 115 2.49 425 671 -9.35|
‘A-weighted Octave Band 2118 1637 1054 T84 239 562 597 1944 1983 6.22 841 1866 3236 3049 2236 2772 2385 2328 24.09 2034 2416 22.00 3260 27.26 T6.88 238 1514 212 8218 13237 2078 15.08 754
g 10%(LA/10) 0.01 002 0.08 065 173 365 396 87.90 96.17 4184 69.35 7339 172353 112023 172,09 59221 20277 213.00 256,57 7152 260.37 15835 1817.73 53195 4877 173 003 0.00 0.00 0.00 11968 3531 179
Lheq 39.00
Contribution at NSA 3
Contributing Measurement Viax
g fiha) 125 6 20 %5 315 a0 50 3 0 100 5 160 200 250 315 200 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000 12500 16000 20000)
£ F (He/atm) 125 16 20 2 3Ls 40 50 63 80 100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000 12500 16000 20000)
2 a(dB/m) 4.986-06 8.156-06 1.27E-05 1.98€-05 3.14E-05 5.04€-05 7.81E-05 1.22€-04 1.94E-04 2.94E-04 4.40E-04 6.71E-04 9.54E-04 131E-03 1.74E-03 2.24£-03 273603 3.276-03 3.91E-03 4.66E-03 5.716-03 7.45€-03 9.89€-03 1.36E-02 1.97€-02 2.976-02 4.42E-02 6.76E-02 1.05€-01 1.59E-01 2.38E-01 3.656-01 5.24€-01]
z aft (dB/ft) 1.526-06 2.486-06 3.88E-06 6.05€-06 9.57E-06 153605 238605 373605 5.90E-05 896605 134E-04 2.04£-04 291E04 3.996-04 531604 6.82€:04 832604 9.96€-04 1.196-03 142603 174803 227603 3.01€:03 416603 6.01€-03 9.04E-03 135602 2.06€-02 321602 4.84E-02 7.24€-02 111601 1.60€-01
o Atmospheric Absorption (dB) 0.09 013 021 032 0.48 074 105 144 192 247 301 3.60 4.30 5.4 629 821 10.89 1503 2172 3269 4874 7451 116,01 175.01
b Distance Attenuation (dB) 2287 2287 2287 2287 2287 2287 2287 2287 2287 2287 2287 2287 2287 2287 2287 2287 2287 2287 2287 2287 2287 2287 2287 2287 2287 2287 2287 2287 2287 2287 2287 2287 22.87)
8 R(A) 0.00 0.00 0.00 0.00 0.01 001 0.02 0.04 0.06 009 0.12 017 023 029 037 046 055 064 072 079 0.5 089 091 092 091 0.89 085 078 070 0.60 049 037 0.27]
2 A-weighting Factor -63.59 -56.43 5039 -44.82 -39.53 3454 -30.28 2622 -22.00 19.15 -16.19 13.24 -10.85 867 660 477 325 191 079 0.00 058 099 120 127 120 096 055 012 115 2.49 -4.25 671 -935
‘A-weighted Octave Band 2219 1739 196 286 137 G 295 1841 1879 [ 1734 1755 3122 2931 2111 2642 2248 2184 2256 2271 2239 20,00 3028 2445 .28 252 2195 5200 96.99 15420 1976 146 152
g 10%(LA/10) 001 0.02 006 052 137 289 312 69.30 75.67 3282 54.16 56.92 1325.29 852.19 12921 438.05 17694 15273 180.47 186.66 173.43 10008 1067.43 278.93 21.29 056 001 0.00 0.00 0.00 94.71 27.95 142
Laeq 37.41
Constants
.- ambient atmospheric pressure (atm)] 1.00)
p.q - reference atmospheric pressure (atm) 100
p... - saturation vapor pressure (atm) 0.023]
7 - ambient atmospheric temperature (K) 293.15] 68 °F
1, - reference temperature (K) 293.15|
Tos - triple point isotherm temperature (K) 273.16|
.0 - Oxygen relaxation frequency (Hz/atm) 35413.86)
£, - nitrogen relaxation frequency (Hz/atm) 331.85)
Ih - molar concentration of water vapor (%) 115
bh, - relative humidity (%) 50




Tioga Compressor Station Data Summary

Gverall Parameter
Location Ae CAmax min 0 TAdn
NSA1-Day . 0
NSA 1 Night 1 2
NSA2-Day X
NSA 2 Night 4
NSA 385 - Day
NSA 385 - Night b
NSA 4 -Day
NSA 4 Night 747 oo
NS 687 - Day 788 oa
NSA 687 - Night 679 2
CS Operational Noise (at 450 fi 696 1 5
S Contribution at NSA 1 5 0
S Contribution at NSAZ - 7
S Contribution at NSA T -
S Contribution at NSA L =
S Contribution at NSA -
S Contribution at NSA € =
CS Contribution at NSA 7 =
* Contribution at receptor calculated according to hemispherical attenuation with distance and atmospheric attentuation according to IS0 9613-1
1/3 Octaves Leg Frequency
Locati 125H 1 z z 3151z a0n [ [ [ 100z 125H 60z 200z 250z 315 Hz 200z z 30z 5001z Kz 125 Kz z 20k 25k 315Kz 20k 50k 63K 80k 100k 125Kk 6.0k 200 kHz
NSA1-Day 7 - 0 7. 67 3 4 4 6. 8 B
NSA 1 Night 5 1 7 0 2. 4 4
NSA2-Day 4 4 0
NSA 2 - Night 3 7] .
NSA 385 - Day ¥ i 7 7 1
NSA 385 - Night 8 1 ] 7 8
NSA 4 Day 9 4 Z 1 7 Y
NSA 4 - Night 7 0 7 6 4 X 7
NSA 687 - Day X 4 X i 4 X L L 1 X 1 3 6 £
A 687 Night [ ] 4 2 1 6 0 0 7 X 2 5 a 8 ¥ 1 7
CS Operational Noise E 1 9 T T 5 6 9 3 T 6 7. 6 6 6 0 T
w00 —_—
300 o D - : =
20 R - e - T =
100 —
125H . 20h E 31t “© so o o 00tz 15 60tz 200 250 315 1z 00 soohz s00nz Lo 250 sz 2008 25k 315Kz pre owa 63k 80k 00k 125k 6okiz 00k
NSA 1y NSA1- g a2 NSAZ- Nt NS 385 N 385 Night NS 8- oy NSRS Nt ——NSA 687 NS 687 Night  ——CS5 Operations! Noise
[Contribution at NSA 1
N Contributing Measurement Wax
z f(ha) 125 16 20 2 315 a0 50 6 80 100 125 160 200 250 315 00 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000 12500 16000 20000
5 F (Hefatm) 125 16 20 2 315 a0 50 6 80 100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000 12500 16000 20000
g a (d8/m) 4.98E-06 8.15E-06 127605 1.98€-05 3.14E-05 5.04E-05 7.81E-05 1.22604 1.948-04 294808 4.406-08 671604 9.54E-04 131603 174803 224803 273603 327603 391603 4.666-03 571603 7.456-03 9.89E-03 1.36€02 197602 297602 442602 6.766-02 105601 159601 238601 3.656-01 5.24£01
] aft (dB/ft) 152606 248606 388606 605606 957606 153605 238605 373605 590605 896605 134604 204600 291608 399604 531600 682600 832600 9.966.04 119603 142603 174603 227603 301603 416603 601603 904603 135602 206602 321602 484602 724602 111601 160601
S Atmospheric Absorption (d8] 008 013 021 032 047 on 102 141 187 240 293 351 4.20 501 613 800 1062 14.65 2117 3186 a752 7264 113.09 17061
2 Distance Attenuation (d) 1892 1892 1892 1892 1892 1892 1892 1892 1892 1892 1892 1892 1892 1892 1892 1892 1892 1892 1892 1892 1892 1892 1892 1892 1892 1892 1892 1892 1892 1892 1892 1892 1892
2 R(A) 000 0.00 000 0.00 001 001 002 004 006 009 012 017 023 029 037 046 055 064 on 079 085 089 051 092 091 089 085 078 070 060 049 037 027
2 Aweighting Factor 6359 56.43 5039 4482 3953 3050 3028 2622 2240 1915 1619 1324 1085 867 664 477 325 191 079 000 058 099 120 127 120 036 055 012 115 249 425 671 935
“Aweighted Octave Band 1348 730 271 240 660 1025 765 7522 2160 773 1963 752 7185 807 758 640 Tos8 622 86 2036 963 885 2047 7129 835 327 619 40,06 5559 16004 580 B 06|
g 10%(LA/10) 0.04 019 054 174 457 1059 58.22 21001 14455 5931 91.80 224.94 153.18 64.11 57.26 4364 36.17 4188 78.76 108.73 91.87 76.71 111.40 13451 684 047 0.02 0.00 0.00 0.00 3.80 221 0.90]
Lreq 32.60
Contribution at NSAZ
Contributing Measurement Wi
£ Tiha) 125 16 20 3 315 a0 50 63 80 00 125 60 200 250 315 200 500 630 800 000 1250 600 2000 2500 3150 2000 5000 6300 8000 10000 12500 6000 20000)
5 F (Hefatm) 125 16 20 2 315 a0 50 6 80 100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000 12500 16000 20000
g a (d8/m) 4.98E-06 8.15E-06 127605 198605 3.14E-05 5.04E-05 7.81E-05 1.22604 1.948-04 294804 4.406-08 6.71E-04 9.54E-04 131603 174803 224803 273603 327603 391603 4.666-03 571603 7.456-03 9.89E-03 1.36€02 197602 297602 442602 6.766-02 105601 159601 238601 3.656-01 5.24£01
] aft (dB/ft) 152606 248606 388606 605606 957606 153605 238605 373605 590605 896605 134604 204600 291600 399604 531600 682600 832600 9.966.04 119603 142603 174603 227603 301603 416603 601603 904603 135602 206602 321602 484602 724602 111601 160601
S Atmospheric Absorption (d8] 009 014 021 032 049 07 105 145 193 247 302 361 a3 516 631 823 1093 15.08 2178 3279 4889 4.7 11637 17555
2 Distance Attenuation (d) 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914
2 R(A) 000 000 o 0.00 001 001 002 004 006 009 012 017 023 029 037 046 055 064 on 079 085 089 0s1 052 051 089 085 078 070 060 049 037 027
2 Aweighting Factor 6359 56.43 5039 4482 3953 3050 3028 2622 2240 1915 1619 1324 1085 867 664 477 325 191 079 000 058 099 120 127 120 096 055 012 115 249 425 671 935
“Aweighted Octave Band 70 EE) 293 218 638 1003 1743 2300 2137 750 1939 728 7160 T7.81 1730 o1l T8 550 862 7000 923 1840 o84 2064 752 a1 EGE 238 55.08 16520 558 EFE) 068
g 10%(LA/10) 0.04 018 051 165 434 10.06 5531 199.46 137.22 56.26 86.99 212.80 144.62 60.37 53.75 4082 1372 38.89 72.80 99.96 83.83 69.13 98.66 115.96 564 0.36 0.02 0.00 0.00 0. 362 210 0.86|
Lheq 3228
[Contribution at NSA
Contributing Measurement Wi
£ Tiha) 125 16 20 3 315 a0 50 63 80 00 125 60 200 250 315 200 500 630 800 000 1250 600 2000 2500 3150 2000 5000 6300 8000 10000 12500 6000 20000)
5 F (Hefatm) 125 16 20 2 315 a0 50 6 80 100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000 12500 16000 20000
g a (d8/m) 4.98E-06 8.15E-06 127605 1.98€-05 3.14E-05 5.04E-05 7.81E-05 1.22604 1.948-04 2.94E-04 4.406-08 671604 9.54E-04 131603 174803 224803 273603 327603 391603 4.666-03 571603 7.456-03 9.89E-03 1.36€02 197602 297602 442602 6.766-02 105601 159601 238601 3.656-01 5.24£-01
] aft (dB/ft) 152606 248606 388606 605606 957606 153605 238605 373605 590605 896605 134604 204600 291604 399604 531604 682600 832600 9.966.04 119603 142603 174603 227603 301603 416603 601603 904603 135602 206602 321602 484602 724602 111601 160601
S Atmospheric Absorption (d8] o1 017 026 0.40 060 051 130 178 238 305 372 445 532 636 778 1015 13.47 18.58 2685 a0.42 6027 9213 14345 21641
2 Distance Attenuation (d) 2078 2078 2078 2078 2078 2078 2078 2078 2078 2078 2078 2078 2078 2078 2078 2078 2078 2078 2078 2078 2078 2078 2078 2078 2078 2078 2078 2078 2078 2078 2078 2078 2078
2 R(A) 000 0.00 000 0.00 001 001 002 004 006 009 012 017 023 029 037 046 055 064 on 079 085 089 051 052 051 089 085 078 070 060 049 037 027
2 Aweighting Factor 6359 56.43 5039 4482 3953 3050 3028 2622 2240 1915 1619 1324 1085 867 664 477 325 191 079 000 058 099 120 127 120 036 055 012 115 249 425 671 935
“Aweighted Octave Band ECED 515 56 054 B 539 577 7133 1969 579 765 2147 1972 o 22 %0 Taoa a2 58 16 613 485 576 550 081 1368 3080 L1 12780 207.70 395 159 231
g 10%(LA/10) 0.03 012 035 113 298 691 37.78 135.91 93.10 37.95 58.17 140.37 93.80 38.34 3327 2454 19.69 21.99 39.64 52.04 4102 3052 37.70 35.48 121 0.04 0.00 0.00 0.00 0.00 248 144 0.59]
Lheq 2995
[Contribution at NSA 4
Contributing Measurement [
£ Tiha) 125 16 20 3 315 a0 50 63 80 00 125 60 200 250 315 200 500 630 800 000 1250 600 2000 2500 3150 2000 5000 6300 8000 10000 12500 6000 20000)
5 F (Hefatm) 125 16 20 2 315 a0 50 6 80 100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000 12500 16000 20000
g a (d8/m) 4.98E-06 8.15E-06 127605 1.98€-05 3.14E-05 5.04E-05 7.81E-05 1.22604 1.948-04 2.94E-04 40E-04 671604 9.54E-04 131603 174803 224803 273603 327603 391603 4.666-03 571603 7.456-03 9.89E-03 1.36€-02 197602 297602 442602 6.766-02 105601 159601 238601 3.656-01 5.24£-01
] aft (dB/ft) 152606 248606 388606 605606 957606 153605 238605 373605 590605 896605 134604 204600 291608 399604 531604 682600 832600 996604 119603 142603 174603 227603 301603 416603 601603 904603 135602 206602 321602 484602 724602 111601 160601
S Atmospheric Absorption (d8] 004 007 010 016 024 036 051 o7 054 121 147 176 211 252 308 402 530 736 1064 1601 2388 36.50 56.84 85.74
2 Distance Attenuation (d) 1387 1387 1387 1387 1387 1387 1387 1387 1387 1387 1387 1387 1387 1387 1387 1387 1387 1387 1387 1387 1387 1387 1387 1387 1387 1387 1387 1387 1387 1387 1387 1387 1387
2 R(A) 000 0.00 000 0.00 001 001 002 004 006 009 012 017 023 029 037 046 055 064 on 079 085 089 051 052 051 089 085 078 070 060 049 037 027
2 Aweighting Factor 6359 56.43 5039 4482 3953 3050 3028 2622 2240 1915 1619 1324 1085 867 664 477 325 191 079 000 058 099 120 127 120 036 055 012 115 2.4 425 671 935
“Aweighted Octave Band a3 228 235 745 165 530 275 2834 2676 2250 2492 2853 27,42 782 756 7265 7209 7502 %610 7791 77,74 7788 3081 3563 793 7.6 250 15 3428 012 086 850 759
g 10%(LA/10) 014 0.60 172 556 14.63 33.90 188.18 682.58 47394 196.88 310.23 782.11 551.48 24113 227.18 184.01 161.99 200.42 407.78 617.94 593.91 614.16 1203.65 2306.30 247.37 58.00 17.79 130 0.00 0.00 1218 7.07 2388
Lreq 015
Contribution at NSA T
Contributing Measurement W
£ Tiha) 125 16 20 3 315 a0 50 63 80 00 125 60 200 250 315 200 500 630 800 1000 1250 600 2000 2500 3150 2000 5000 6300 8000 10000 12500 6000 20000)
5 F (Hefatm) 125 16 20 2 315 a0 50 6 80 100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000 12500 16000 20000
g a (d8/m) 4.98E-06 8.15E-06 127605 1.98€-05 3.14E-05 5.04E-05 7.81E-05 1.22604 1.948-04 294804 4.406-08 671604 9.54E-04 131603 174803 224803 273603 327603 391603 4.666-03 571603 7.456-03 9.89E-03 1.36€02 197602 297602 442602 6.766-02 105601 159601 238601 3.656-01 5.24£01
] aft (dB/ft) 152606 248606 388606 605606 957606 153605 238605 373605 590605 896605 134604 204600 291608 399604 531604 682600 832600 996604 119603 142603 174603 227603 301603 416603 601603 904603 135602 206602 321602 484602 724602 111601 160601
S Atmospheric Absorption (d8] o1 017 026 0.40 060 052 131 179 239 306 373 447 535 638 782 1020 1353 1867 2697 40,60 6054 9255 144,09 217.38
2 Distance Attenuation (d) 2081 2081 2081 2081 2081 2081 2081 2081 2081 2081 2081 2081 2081 2081 2081 2081 2081 2081 2081 2081 2081 2081 2081 2081 2081 2081 2081 2081 2081 2081 2081 2081 2081
2 R(A) 000 000 000 0.00 001 001 002 004 006 009 012 017 023 029 037 046 055 064 on 079 085 089 091 092 091 089 085 078 070 060 049 037 027
2 Aweighting Factor 6359 56.43 5039 4482 3953 3050 3028 2622 2240 1915 1619 1324 1085 867 664 477 325 191 079 000 058 099 120 127 120 036 055 012 115 249 425 671 935
“Aweighted Octave Band 1537 519 260 051 a7 536 574 2130 965 75 761 7143 568 579 T8 [ 289 [EE 592 .10 606 476 567 538 065 1389 g 186 12848 20870 391 155 235
g 10%(LA/10) 0.03 012 035 112 296 685 3747 134.79 9233 3763 57.66 139.10 92.92 37.96 32292 24.26 19.46 2172 39.11 51.29 4037 29.95 36.88 3452 116 0.04 0.00 0.00 0.00 0.00 246 143 0.58]
Lheq 2990
Contribution at NSA €
Contributing Measurement Wi
£ Tiha) 125 16 20 3 315 a0 50 63 80 00 125 60 200 250 315 200 500 630 800 1000 1250 600 2000 2500 3150 2000 5000 6300 8000 10000 12500 6000 20000)
5 F (Hefatm) 125 16 20 2 315 a0 50 6 80 100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000 12500 16000 20000
g a (d8/m) 4.98E-06 8.15E-06 127605 1.98€-05 3.14E-05 5.04E-05 7.81E-05 1.22604 1.948-04 294804 4.406-08 671604 9.54E-04 131603 174803 224803 273603 327603 391603 4.666-03 571603 7.456-03 9.89E-03 1.36€02 197602 297602 442602 6.766-02 105601 159601 238601 3.656-01 5.24£01
] aft (dB/ft) 152606 248606 388606 605606 957606 153605 238605 373605 590605 896605 134604 204600 291608 399604 531604 682600 832600 996604 119603 142603 174603 227603 301603 416603 601603 904603 135602 206602 321602 484602 724602 111601 160601
S Atmospheric Absorption (d8] o1 018 028 043 064 038 139 191 250 326 397 476 569 679 832 1085 14.40 1987 2871 321 64.4 98.50 153.37 2137
2 Distance Attenuation (d) 2130 2130 2130 2130 2130 2130 2130 2130 2130 2130 2130 2130 2130 2130 2130 2130 2130 2130 2130 2130 2130 2130 2130 2130 2130 2130 2130 2130 2130 2130 2130 2130 2130
2 R(A) 000 000 000 000 001 001 002 004 006 009 012 017 023 029 037 046 055 064 on 079 085 089 0s1 052 0s1 089 085 078 070 060 049 037 027
2 Aweighting Factor 6359 56.43 5039 4482 3953 3450 3028 2622 2240 1915 1619 1324 1085 867 664 477 325 191 079 000 058 099 120 127 120 036 055 012 115 249 425 671 935
“Aweighted Octave Band 1587 568 509 001 2 786 524 2079 914 524 T7.08 2088 1910 T8 453 s Ti6 5 508 620 506 61 430 69 T8 17.00 3549 EEn EEFT EPERDy EZ5) T06 284]
g 10%(LA/10) 0.03 011 031 1.00 264 612 3339 120,00 82.08 3338 51.01 12247 8135 32.99 28.36 20,69 16.43 18.14 3225 4164 32.09 22.99 26.93 2337 0.70 002 0.00 0.00 0.00 0.00 220 128 0552|
Lreq 2921
Contribution at NSA 7
Contributing Measurement [
£ Tiha) 125 16 20 3 315 a0 50 63 80 00 125 60 200 250 315 200 500 630 800 000 1250 600 2000 2500 3150 2000 5000 6300 8000 10000 12500 6000 20000)
5 F (Hefatm) 125 16 20 2 315 a0 50 6 80 100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000 12500 16000 20000
g a (d8/m) 4.98E-06 8.15E-06 127605 1.98€-05 3.14E-05 5.04E-05 7.81E-05 1.22604 1.94804 2.94E-04 4004 671604 9.54E-04 131603 174803 224803 273603 327603 391603 4.666-03 571603 7.456-03 9.89E-03 1.36€02 197602 297602 442602 6.766-02 105601 159601 238601 3.656-01 5.24£01
] aft (dB/ft) 152606 248606 388606 605606 957606 153605 238605 373605 590605 896605 134604 204600 291600 399604 531604 682600 832600 996604 119603 142603 174603 227603 301603 416603 601603 904603 135602 206602 321602 484602 724602 111601 160601
S Atmospheric Absorption (d8] o1 016 026 0.40 059 050 128 176 234 301 367 439 525 627 768 1002 13.30 1834 2651 39.89 59.49 9094 14159 21360
2 Distance Attenuation (d) 2067 2067 2067 2067 2067 2067 2067 2067 2067 2067 2067 2067 2067 2067 2067 2067 2067 2067 2067 2067 2067 2067 2067 2067 2067 2067 2067 2067 2067 2067 2067 2067 2067
2 R(A) 000 0.00 000 0.00 001 001 002 004 0,06 009 012 017 023 029 037 046 055 064 on 079 085 089 0s1 092 0s1 089 085 078 070 060 049 037 027
2 Aweighting Factor 6359 56.43 5039 4482 3953 3050 3028 2622 2240 1915 1619 1324 1085 867 664 477 325 191 079 000 058 099 120 127 120 036 055 012 115 249 425 671 935
“Aweighted Octave Band 1523 505 ExT 065 W85 850 5.8 P 1980 550 .76 7159 984 556 T35 404 09 T8 615 T35 633 508 604 o 126 EEr 2591 012 2584 20478 705 169 221
g 10%(LA/10) 0.03 012 036 116 305 707 38.70 139.24 95.41 3891 59.67 144.13 96.43 39.47 3431 2536 2039 2.8 4125 5431 4300 3221 4019 38.40 134 005 0.00 0.00 0.00 0.00 254 148 0.60]
Lreq 3009
Constants
.- ambient atmospheric pressure (atm)
.0 reference atmospheric pressure (atm)
p...- saturation vapor pressure (atm)
T - ambient atmospheric temperature (K 68 °F

T, - reference temperature (K)

T2: - tiple point sotherm temperature (K)
- Oxyeen relaxation frequency (Hz/atm)
- nitrogen relaxation frequency (Hz/atm)
|h - molar concentration of water vapor (%
. rlative humidity (%,
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