WBI

TRANSMISSION

An MDU Resources Group company

1250 West Century Avenue
Mailing Address:

P.O. Box 5601

Bismarck, ND 58506-5601

(701) 530-1600

April 1, 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 - Elkhorn Creek Compressor Station
- Tioga Compressor Station

Dear Ms. Bose:

On June 1, 2021, the Federal Energy Regulatory Commission (FERC or Commission)
issued an Order Issuing Certificate (Certificate) in the above-referenced dockets authorizing WBI
Energy Transmission, Inc. (WBI Energy) to construct and operate its North Bakken Expansion
Project (Project) in Burke, McKenzie, Mountrail and Williams Counties, North Dakota. On July
8, 2021, the Commission granted a notice to proceed with the construction of all Project facilities.
On January 14, 2022, WBI Energy filed a request for authorization to place all Project facilities
into service. On January 26, 2022, the Commission granted WBI Energy’s request and the
authorized facilities were placed into service on February 1, 2022.

Pursuant to Environmental Condition Nos. 18 and 19 of the Appendix to the Certificate,
WBI Energy is required to file with the Commission a post-construction noise survey within 60
days of placing the modified Tioga and the new Elkhorn Creek Compressor Stations, respectively,
into service. Ifthe noise attributable to the operation of all of the equipment at each of the stations
under interim or full horsepower load conditions exceeds an Ldn of 55 dBA at any nearby noise
sensitive area (NSA), WBI Energy is required to file a report on what changes are needed and
install the additional noise controls to meet the level within 1 year of the in-service date.

Post-construction noise surveys at existing NSAs were conducted on March 21 and 22,
2022. WBI Energy was unable to achieve full-load conditions at either compressor station due to
operational limitations during the survey timeframes. Therefore, a second noise survey will be
completed for each station and the results filed within six months of the initial startup.


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

WBI Energy is herein filing an interim survey conducted at each station at the maximum
achievable horsepower load during the survey timeframes. Please see the Noise Survey Report
and the associated appendices for the survey results.

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 March 21 and 22, 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 figure 1 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 modified 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.

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

Sound pressure levels were measured using two Casella — CEL 633 hand-held analyzers (Serial
numbers 1239542 and 4637989) equipped with an internal microphone with a windscreen. Field
calibration was performed before and after monitoring using a Casella — CEL calibrator (Serial
number 0966247) (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;

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:
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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.

23

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.

TABLE 1

Summary of Weather Conditions during Field Survey

Condition Minimum Maximum Average

Elkhorn Creek Compressor Station

Temperature °F 34 36 35
Relative Humidity % 70 87 79
Wind Direction - - w
Wind Speed (miles per hour) 10 13 10.7
Barometric Pressure mm. Hg 761.5 768.8 762.2

Tioga Compressor Station
Temperature °F 27 43 34
Relative Humidity % 39 86 69
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Wind Direction -- - NW
Wind Speed (miles per hour) 9 26 15.5
Barometric Pressure mm. Hg 761.5 765.0 763.5

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 Lq, 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 Leg 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
Lan 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.

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.
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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 a capacity ranging from 20% to 100%
during the post-construction noise survey completed on March 21, 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 58.4 37.9 2.8
NSA 2 (House) 3,465 feet E 41.0 67.1 40.3 26.1
NSA 3 (House) 3,895 feet NE 41.0 67.1 38.9 26.1

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

Based on the post-construction noise survey, the operational noise of the Elkhorn Creek
Compressor Station ranged from 37.9 to 40.3 dBA L4y and was less than 55 dBA Lq4n at each of
the closest NSAs. The post-construction Ly, at NSA 2 & 3 was 26.1 dB higher than the pre-
construction Lgn. Both the daytime and nighttime sound levels at NSAs 2 & 3 were higher than the
pre-construction ambient conditions. During the nighttime noise survey at NSAs 2 & 3, an
unplanned gas blowdown event occurred at the Elkhorn Creek Compressor Station, resulting in
elevated nighttime sound levels. Blowdown noise is not associated with normal continuous
compressor station operation, but only occurs during intermittent maintenance or upset
conditions. As noted, the operational noise associated with normal continuous compressor station
operation was observed to be less than 55 dBA Lqn.

Tioga Compressor Station

The Tioga Compressor Station was operating at 50% capacity during the post-construction noise
survey completed on March 22, 2022. 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.
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TABLE 3
Operational Sound Level Analysis for the Expanded Tioga Compressor Station
Post- Estimated
Construction Lgn Of
Pre-Construction Surveyed Station Observed Increase
Station and Closest Distance and Surveyed Ambient Ambient Lgn (dBA) at Above Ambient
NSA(s) Direction of NSA Lan (dBA) (dBA) NSA (dB)
NSA 1 (House) 3,974 feet N 57.2 52.5 39.7 -4.7
NSA 2 (House) 4,076 feet NE 58.2 64.9 394 6.7
NSA 3 (House) 4,920 feet E 54.0 57.3 374 3.3
NSA 4 (House) 2,221 feet E 55.6 61.6 45.8 6.0
NSA 5 (House) 4,940 feet SE 54.0 57.3 37.4 3.3
NSA 6 (House) 5,229 feet W 61.3 63.4 36.8 2.1
NSA 7 (House) 4,862 feet NW 61.3 63.4 37.6 21
' Based upon near-field compressor station operational noise data.
2 Based upon the observed difference between pre-construction and post-construction surveyed ambient L.

Based on the post-construction noise survey, the operational noise of the expanded Tioga
Compressor Station ranged from 36.8 to 45.8 dBA L4y and was less than 55 dBA Lq4n 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 % 10(Leq,night+10)/10)

The two L4, values were logarithmically added to obtain the predicted day-night noise level at
each NSA while the compressor station is in operation.

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.
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6.0 CONCLUSION

Based on the measured operational data (see tables 2 and 3), the Elkhorn Creek Compressor
Station and expanded Tioga Compressor Station operation do not contribute to an exceedance
of FERC’s 55 dBA Lgn noise limit. As noted in Section 4.0, the two compressor stations were not
operating at full load during the noise survey due to operational limitations; therefore, a second
noise survey will be completed within 6 months to verify that operational noise from the Elkhorn
Creek and Tioga Compressor Stations when operating at full load do not exceed FERC’s 55 dBA
Lan noise limit.
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CASELLA=

Certificate of Conformity and Calibration

Customer: Field Environmental instruments
Ingtrument: CEL-120/
Serial Number: 0966247
Job Number: 23628
Date of Issue: 20-May-2021
Engineer: P Blackwell
Traceable Equipment: Reference Calibrator EQ11085
DVM type Fluke 45 EQCO318°

Test Conditions:

Ambient Temperature 230 °C

Armbient Humidity 33.0 9%RH

Ambient Pressure 1013 mBar
Results: .

Level 1 Levei 2 Freguency
Initfal Reading 114.04 dB N/A dB 1.0000 kHz
T Final Reading 7 T TA4Ma00dB T TTENAG R TTTURRROGG kHz T T T T T T

Uncertainty:

Level + 0.1 dB

Freguency + 0.5 Mz . -

This test certificate confirms that the instrument specified above has been successiully tested to comply.
with the manufaciurer's published specifications. ‘
Tests are performed using equipment {raceable to national standards in accorciance with Caselia's ISO
9000:2015 gquality procedures.

The reported expanded uncertainty is based on a standard uncertainty multipfied by a coverage factor k_2
providing a level of confidence of approximately 95%.

This certificate may not be reproduced other than in full, except with prior written approval of the issuing
‘laboratory. )

Casella UK Casella USA Casella India / Caselia China Casella Australia

Regent House, Wolseley Roed, 13 Pratts Junglion Road, IDEAL Industilas India Pvt. Ltd IDEAL Industries Chira IDEAL Industries (AUST) Py, itd
Kempston, Bedferd Sterling, MA 01564-2305 229-230 TowerB, Spazedge, Secter 47,  Room 305, Bullding T, No. 1278,  Unit 17, 835 Dunlop Rd, Mulgrave.
MK42 7.JY USA . Schna Road, Gurgaon-122001, india Chuanglao Rd, Pudong New VIC 3170, Australia

Unlted Kingdom Toll Free: (800) 366 2966 I Tel 491 124°4485100 District, Shanghat, China Tel: +61 395620175

Tal: +44'(0)1234 844100 E: Info-us@caseliasohtions.com - E:Casella, Sales@\deal-industriesin - Tel: +66 21 31263188 £ augtrafiagdcasellasolutions.com
Fax: +44(G)1234 841493 . N Foe +86 21 61605906

£ Info@qasellasolutlons com ,

RS

E info@casellasolutions.cn

www.casellasolutions.com ool Co Solutions for Risk Reduction
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CASELLA=

Certificate of Conformity and Calibration

Instrument Model:- CEL-633C
Serial Number 1239542
Firmware revision W1298-09
Microphone - CEL-251 Preamplifier e CEL-495
Serial Number 4521 Serfat Number 004671
instrument Cla et 1

Applicable standards:-

[EC 61672: 2013 / EN 80651 {Eleciroacoustics - Sound Level Meters)
IEC 60651 1979 (Sound Level Meters), ANSt $1.4: 1983 (Specifications For Sound Leve! Meters)

Note:- The test sequences performed in this report are in accordance with the cusrent Sound level meter
Standard - IEC61672. The combination of fasts performed are considersd to confirm the products
electro-acoustic performange to alf applicable standards including supsroeeded Sound Level Meter

Standards - IECB0687 and [EC60804.

Test Conditions:- 22 ¢ Test Engineer:- Stephen Adams
30 %RH Date of Issue:- November 5, 2021
1022 msar

Declaration of conformity:-

This test certificate confirms that the instrument specified above has been successfully tested to comply
with the manufacturer's published specifications. Tests are performed using equipment traceable to
national standards in accordance with Casella's 150 9001:2015 quality procedures. This product is
certified as being compliant to the reguirements of the CE Directive.

Test Summary:-

Self Generated Noise Test All Tests Pass
Electrical Signal Test Of Frequency Weightings All Tests Pass
Fregquency & Time Weightings At t kHz All Tests Pass
Levet Linesrity On The Reference Level Raage All Tests Pass
Toneburst Respanse Test All Tests Pass
C-peak Sound Levels All Tests Pass
Cverload Indication All Tests Pass
Acoustic Tests All Tests Pass

Combined Flectro-Acoustic Frequency Response - A Weighted

Combined Electra-Acoustic Frequency Response - A Weighted (IEC 61672-3:2006)

The foliowing A-Weighted fraquency response graph shows this instruments overall frequency response based upon the
application of multi-frequency pressure field callbrations. The microphones Pressure to Free field correction coefficients are
applied to pressure response. Reference level taken at 1kHz,
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; Certificate of Conformity and Calibration

Instrument Modei:- CEL-633C
Serial Number 4637989
Firmware revision V123-09
Microphone Types- CEL-251 Preamplifier Type:- CEL-485
Serial Number 958 Serial Number 001785
Instrument C [ 1

Applicable standards:-

IEC 61672: 2013 / £N 60651 (Electroacoustics - Sound Level Meters)
IEC 60651 1979 (Sound Level Meters), ANSI §1.4: 1983 (Specifications For Sound Leve! Meters)

Note:- The test sequences performed in this report are in accordance with the current Sound level mater
Standard - IECE1672, The combination of tests penfarmed are considered fo confirm the products
electro-acoustic performance fo all applicable standards including superceeded Sound Level Mater

Standards - IECE60651 and IECE0804.

Test Conditlons:- 21 ¢ Test Engineer:- Paui Blackwell
29 %KH Date of Issue:- January 13, 2022
1037 mBar

Declaration of conformity:-

This test certificate confirms that the instrument specified above has been successfully tested to comply
with the manufacturer's published specifications. Tests are performed using equipment traceable to
national standards in accordance with Casetla's ISO 9001:2015 quality procedures. This product is

" certified as being compliant to the requirements of the CE Directive.

. destSummary:

g et S N oy T e b Vb b — it 3 s W e

eif Generated Nojse Tast All Tests Pass

* Elestrical Signal Test Of Freguency Weightings All Tests Pass
. Frequency & Time Weightings At 1 kHz All Tests Pass
' Lavel Linearily On The Reference Level Range All Tests Pass
Toneburst Response Test All Tests Fass
C-peak Sound Levels All Tests Pass
Overload Ingication All Tests Pass
Acaustic Tests : All Tests Pass

Combined Electro-Acoustic Freguency Response - A Weighted

Combinad Electro-A ti Frequency Response « A Welghted (IEC §1872-3:2006)

The following A-Weighted frequency response graph shows this instruments overall frequency respanse based upon the
application of multi-frequency presstre field calibrations. The microphones Pressure to Free field corraction coefticients are
npplied to pressure response. Reference level taken at TkHz.
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NORTH BAKKEN EXPANSION PROJECT

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

APPENDIX C
Field Monitoring Forms



ERM

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 line)
(47.674782, -103.219934)
Jeremy House & Charlie Wyffels

03/21/2022

Casella CEL-63X

4637989

Casella, CEL-120/1, 94 and 114 dB
0966247

114 dB (started at 117.0 dB, deviation +3.0
dB)
114 dB (ended 113.9 dB, deviation -0.1 dB)

10 to 12 mph

West

36°F

70%

762.8 mmHg
Compressor station, wind

Minor traffic on road behind monitor — 7
trucks; 3 semi-trucks
0938

1007

Compressor station operating at 20%
capacity

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)
0952 6.9 22.7 35.7 38.9 43.7 46.2 47.4 49.0 38.7 221 11.6 56.4
1007 18.7 31.0 40.1 41.3 45.6 47.0 47.9 471 39.0 29.5 25.8 57.1
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Photos not taken at location



ERM

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):

Elkhorn Creek CS NSA 1 — Day
(47.670925, -103.237918)
Jeremy House

03/21/2022

Casella CEL-63X

4637989

Casella, CEL-120/1, 94 and 114 dB
0966247

114 dB (started at 117.0 dB, deviation +3.0
dB)
114 dB (ended 113.9 dB, deviation -0.1 dB)

9to 12 mph
West

34°F

75%

762.5 mmHg
Wind, Traffic

8 pickup trucks (2 drove next to monitor); 5
semi-trucks
4-wheeler on adjacent farm drove by monitor

Time start: 0753
Time end: 0853
Comments: Compressor station operating at 20%
capacity

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)
0807 217 39.8 46.3 46.1 46.4 56.7 56.7 48.8 41.9 40.4 27.6 66.6
0822 20.9 35.2 40.9 39.3 35.0 313 26.3 26.4 26.4 27.3 24.3 494
0837 215 38.6 46.1 43.7 38.7 34.9 33.9 28.4 28.2 29.0 259 53.8
0852 21.9 38.5 45.7 43.6 38.9 35.6 30.1 28.6 28.5 29.3 26.3 53.5
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ERM

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
(47.671640, -103.238071)
Jeremy House

03/21/2022

Casella CEL-63X

4637989

Casella, CEL-120/1, 94 and 114 dB
0966247

114 dB (started at 117.0 dB, deviation +3.0
dB)
114 dB (ended 113.9 dB, deviation -0.1 dB)

10 to 13 mph

West

36°F

87%

761.5 mmHg

Wind, Traffic on perpendicular road
1 semi-truck & 4 pickup trucks
0543

0558

Compressor station operating at 100%
capacity

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)
0557 14.0 27.3 35.7 355 32.7 30.9 29.6 25.9 24.8 25.7 22.6 45.7
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ERM

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 NSAs 2 & 3 — Day
(47.67441, -103.21259)
Charlie Wyffels

3/21/2022

Casella CEL-63x

1239542

Casella CEL-120/1, 94 and 114 dB

0966247

114 dB (started at 115.4 dB, deviation +1.4 dB)
114 dB (ended at 113.9 dB, deviation -0.1 dB)

9 mph (start), 12 mph (end)

West

34 °F (start), 34 °F (end)

75% (start), 75% (end)

762.5 mmHg (start), 762.8 mmHg (end)
Oil pump

Traffic (12 vehicles)

0754

0854

Compressor station operating at 20% capacity

Unweighted Sound Pressure Level (dB) at each Octave Band Center Frequency (Hz) Leq
Time 16 315 63 125 250 500 1000 2000 4000 8000 16000 (dBA)
0808 18.4 28.6 35.5 35.7 324 31.6 32.6 28.8 29.2 29.3 26.3 471
0823 14.7 26.8 327 30.8 28.7 29.1 31.0 28.0 28.2 28.6 255 44.5
0838 17.4 28.8 35.0 33.8 31.6 30.0 30.9 28.3 28.7 291 26.1 45.6
0853 13.8 23.8 30.0 29.1 30.2 34.8 35.0 31.2 27.0 24.6 21.6 457
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ERM

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 NSAs 2 & 3 — Night
(47.67441, -103.21259)
Charlie Wyffels

3/21/2022

Casella CEL-63x

1239542

Casella CEL-120/1, 94 and 114 dB

0966247

114 dB (started at 115.4 dB, deviation +1.4 dB)
114 dB (ended at 113.9 dB, deviation -0.1 dB)

10 mph

West

36 °F

87%

761.5 mmHg

Nearby oil pump, loud gas blow off (sporadic)
Wind, traffic (7 vehicles)

0557

0612

Very loud gas blow off, comparable to a jet flying
overhead, occurred at intermittent intervals.
Source was stack at compressor station.
Compressor station operating at 100% capacity

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)
0611 17.9 29.0 35.1 35.2 43.9 47.2 55.3 49.5 38.3 30.8 26.3 62.3







ERM

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)
(48.402972, -102.907052)
Jeremy House

03/22/2022

Casella CEL-63X

4637989

Casella, CEL-120/1, 94 and 114 dB
0966247

94 dB (started at 96.9 dB, deviation +2.9 dB)
94 dB (ended 94.1 dB, deviation +0.1 dB)

17 mph
Northwest
34°F

70%

763.8 mmHg

Compressor Station, Wind, Trucks moving in
and out of station
other facilities in the area

0835
0904

Compressor station operating at 50%
capacity

Unweighted Sound Pressure Level (dB) at each Octave Band Center Frequency (Hz) Leq
Time 16 31.5 63 125 250 500 1000 2000 4000 8000 16000 (dBA)
0849 8.8 241 38.7 40.6 40.3 37.1 41.3 41.7 40.6 18.5 11.4 54.7
0904 11.1 26.4 40.3 42.5 42.7 38.3 411 41.9 411 20.4 14.6 55.4










ERM

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 — Day
(48.416102, -102.907314)
Jeremy House

03/22/2022

Casella CEL-63X

4637989

Casella, CEL-120/1, 94 and 114 dB
0966247

94 dB (started at 96.9 dB, deviation +2.9 dB)
94 dB (ended 94.1 dB, deviation +0.1 dB)

14 to 20 mph

North-Northwest

36 to 39°F

63%

764.29 mmHg

Wind

Minor Traffic (2 trucks passed near monitor)
0922

1022

Compressor station operating at 50%
capacity

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)
0936 11.7 29.9 40.0 41.7 37.2 32.8 28.2 255 24.0 22.6 16.7 50.0
0951 14.9 34.9 47.0 49.2 43.7 39.0 34.7 32.5 29.2 27.6 221 57.0
1006 11.7 31.9 42.5 44 .4 39.4 34.6 30.2 26.5 24.6 23.3 17.4 52.4
1021 12.2 33.4 43.2 43.4 38.1 33.5 30.7 25.9 252 23.8 17.8 52.2










ERM

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

03/22/2022

Casella CEL-63X

4637989

Casella, CEL-120/1, 94 and 114 dB
0966247

114 dB (started at 117.2 dB, deviation +3.2
dB)
114 dB (ended 113.8 dB, deviation -0.2 dB)

9to 12 mph

WNW

28°F

80%

762.8 mmHg

Wind

Distant traffic, no cars/trucks passed area
0610

0625

Compressor station operating at 50%
capacity

Unweighted Sound Pressure Level (dB) at each Octave Band Center Frequency (Hz) Leq
Time 16 31.5 63 125 250 500 1000 2000 4000 8000 16000 (dBA)
0624 0.0 13.4 20.8 251 254 26.5 26.7 14.2 10.0 9.0 3.6 37.5










ERM

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
(48.40925, -102.88567)
Charlie Wyffels

3/22/2022

Casella CEL-63x

1239542

Casella CEL-120/1, 94 and 114 dB
0966247

114 dB (started at 115.3 dB, deviation +1.3
dB)
114 dB (ended at 114.2 dB, deviation +0.2
dB)

18 mph (start), 23 mph (end)
Northwest (start), north (end)

41 °F (start), 43 °F (end)

57% (start), 39% (end)

764.5 mmHg (start), 765.0 mmHg (end)
Nearby water pump compressor

Wind, traffic (7 vehicles)

1045

1145

Strong winds, had to weigh down tripod and
brace against car.

Compressor station operating at 50%
capacity

Unweighted Sound Pressure Level (dB) at each Octave Band Center Frequency (Hz) Leq
Time 16 315 63 125 250 500 1000 2000 4000 8000 16000 (dBA)
1059 26.3 38.1 44.7 46.6 44.2 46.7 52.7 50.3 43.0 33.8 29.4 61.5
1114 28.6 39.1 46.4 48.7 46.2 46.9 52.5 50.5 43.3 345 29.7 62.1
1129 31.2 43.2 49.9 53.0 495 495 53.5 50.9 43.2 35.6 30.5 63.9
1144 30.1 414 48.9 491 47.1 54.5 56.9 53.5 451 37.2 30.0 65.4
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ERM

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
(48.40925, -102.88567)
Charlie Wyffels

3/22/2022

Casella CEL-63x

1239542

Casella CEL-120/1, 94 and 114 dB
0966247

114 dB (started at 115.3 dB, deviation +1.3
dB)
114 dB (ended at 114.2 dB, deviation +0.2
dB)

9 mph
Northwest
27 °F

86%

762.8 mmHg

Nearby water pump compressor

0635
0650

Compressor station operating at 50%
capacity

Unweighted Sound Pressure Level (dB) at each Octave Band Center Frequency (Hz) Leq
Time 16 31.5 63 125 250 500 1000 2000 4000 8000 16000 (dBA)
0649 0.0 211 42.7 38.4 34.2 43.3 49.4 48.6 39.6 32.3 12.7 57.4







ERM

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 3&5 — Day
(48.40215, -102.88568)
Charlie Wyffels

3/21/2022

Casella CEL-63x

1239542

Casella CEL-120/1, 94 and 114 dB

0966247

114 dB (started at 115.3 dB, deviation +1.3 dB)
114 dB (ended at 114.2 dB, deviation +0.2 dB)

26 mph (start), 24 mph (end)

North

43 °F (start), 43 °F (end)

39% (start), 39% (end)

765.3 mmHg (start), 765.6 mmHg (end)
Wind

Traffic (1 vehicle)

1230

1330

Strong winds, had to weigh down tripod
Compressor station operating at 50% capacity

Unweighted Sound Pressure Level (dB) at each Octave Band Center Frequency (Hz) Leq
Time 16 31.5 63 125 250 500 1000 2000 4000 8000 16000 (dBA)
1227 284 39.0 45.4 46.4 42.4 39.9 40.0 36.6 35.5 35.3 30.1 56.1
1242 27.5 38.6 44.8 45.6 41.5 39.2 39.2 35.6 36.1 34.0 30.0 55.2
1257 29.7 41.4 47.6 49.0 45.4 44.6 44.9 42.3 42.4 36.5 30.7 59.2
1312 30.4 41.4 48.0 49.4 45.3 431 42.3 40.9 40.8 36.2 31.0 58.8







ERM

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 3&5 — Night
(48.40215, -102.88568)
Charlie Wyffels

3/22/2022

Casella CEL-63x

1239542

Casella CEL-120/1, 94 and 114 dB

0966247

114 dB (started at 115.3 dB, deviation +1.3 dB)
114 dB (ended at 114.2 dB, deviation +0.2 dB)

12 mph

West

28 °F

80%

762.8 mmHg
Wind

Traffic (1 vehicle)
0613

0628

Compressor station operating at 50% capacity

Unweighted Sound Pressure Level (dB) at each Octave Band Center Frequency (Hz) Leq
Time 16 315 63 125 250 500 1000 2000 4000 8000 16000 (dBA)
0627 9.5 20.3 29.3 29.5 33.9 35.3 324 27.4 27.6 246 14.5 450
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ERM

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
(48.40149, -102.89321)
Charlie Wyffels

3/22/2022

Casella CEL-63x

1239542

Casella CEL-120/1, 94 and 114 dB
0966247

114 dB (started at 115.3 dB, deviation +1.3
dB)
114 dB (ended at 114.2 dB, deviation +0.2
dB)

16 mph (start), 14 mph (end)
Northwest

34 °F (start), 36 °F (end)

70% (start), 75% (end)

763.5 mmHg (start), 764.0 mmHg (end)
Compressor station

Wind, traffic (12 vehicles)

0833

0933

Curious local stopped by to ask questions
around 0912.

Compressor station operating at 50%
capacity

Unweighted Sound Pressure Level (dB) at each Octave Band Center Frequency (Hz) Leq
Time 16 315 63 125 250 500 1000 2000 4000 8000 16000 (dBA)
0847 22.5 34.4 39.1 37.5 34.6 36.1 35.9 311 30.2 30.8 27.8 49.9
0902 26.4 37.9 43.0 42.3 38.6 38.2 37.7 33.7 31.7 31.9 28.7 53.1
0917 26.0 38.3 43.6 42.8 39.0 37.6 37.3 35.2 35.6 325 29.1 53.7
0932 235 35.3 39.3 39.7 42.6 48.5 55.1 491 39.5 33.6 28.4 62.3
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ERM

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
(48.40149, -102.89321)
Charlie Wyffels

3/22/2022

Casella CEL-63x

1239542

Casella CEL-120/1, 94 and 114 dB
0966247

114 dB (started at 115.3 dB, deviation +1.3
dB)
114 dB (ended at 114.2 dB, deviation +0.2
dB)

12 mph

West

28 °F

80%

762.5 mmHg
Compressor station
Traffic (2 vehicles)
0548

0603

Compressor station operating at 50%
capacity

Unweighted Sound Pressure Level (dB) at each Octave Band Center Frequency (Hz) Leq
Time 16 31.5 63 125 250 500 1000 2000 4000 8000 16000 (dBA)
0602 8.6 254 30.3 34.1 42.6 481 53.3 44.9 34.5 25.7 19.9 61.4







5

ERM

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

03/22/2022

Casella CEL-63X

4637989

Casella, CEL-120/1, 94 and 114 dB
0966247

94 dB (started at 96.9 dB, deviation +2.9 dB)
94 dB (ended 94.1 dB, deviation +0.1 dB)

18-23 mph
North-Northwest
41°F

61% to 42%
764.5 mmHg

Traffic and Wind

78 cars/trucks, 39 semi-trucks passed on road 200
feet west (behind mic), 9 cars/trucks passed
immediately next to monitor

NA
1039
1138

Compressor station operating at 50%
capacity

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)
1053 12.0 32.2 46.4 48.0 47.5 54.0 51.3 46.1 36.4 27.7 19.8 62.4
1108 13.7 32.1 45.6 48.9 441 44 .4 49.9 44.3 39.6 31.2 21.2 59.9
1123 13.2 30.0 43.8 47.3 454 47.8 53.8 471 39.3 294 19.6 61.7
1138 15.8 33.7 47 .4 51.3 48.0 49.1 48.5 434 449 36.0 26.3 61.1










ERM

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

03/22/2022

Casella CEL-63X

4637989

Casella, CEL-120/1, 94 and 114 dB
0966247

114 dB (started at 117.0 dB, deviation +3.0
dB)
114 dB (ended 114.3 dB, deviation +0.3 dB)

12 mph
West-Northwest
27°F

86%

761.5 mmHg
Wind, light traffic

1 car drove immediately next to monitor, light traffic

(10 cars/trucks) on road 200 feet west (behind mic),

distant trains

Extremely quiet and no traffic towards the end of the
run

0539
0554

Compressor station operating at 50%
capacity

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)
0553 0.0 15.4 20.5 19.1 25.0 26.8 324 29.0 17.2 9.4 34 40.8










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



Overall Parameter
Location Aeq LAmin AL LAdn
NSA1-Day 47
NSA1-Night 13 84
NSA 283 - Day 7.4 P
NSA 283 - Night 11
CS Operational Noise (at 280 ft) 7.6 640
Pod Contribution at NSA 1 0.1 365
Pod Contribution at NSA 2 324 388
Pod Contribution at NSA 3 311 375
 Contribution at receptor calculated according to hemispherical attenuation with distance and atmospheric attentuation according to IS 9613-1.
1/3 Octaves Leq Frequency
Location 125H T6Hz 20Hz 25Hz 315z a0Hz S0Hz 63Hz 80Hz 100 Hz 125 Hz 160 Hz 200Hz 250 Hz 315z 400 iz 500 Hz 630 Hz 800 Hz TOkHZ 125 khz TokHz 2.0kHz 25 kHz 315Kz Z0kRz S0kHz 63KkHz BOkHz 100 kHz 125k 160 kHz 20.0kHz
NSA1-Day 76 778 781 781 771 75. 732 709 7. 2.8 9.1 4. 50. 478 45. X 42 468 ) 414 39. 368 0 32.1 301 9.1 9.1 9. 0.4 0. ] 2.7
NSA1- Night 77. 750 731 716 704 9. 9 2 64. 0.6 7.0 4. E 174 a3 0. 394 37.1 359 357 3: 350 5 304 299 9.9 0.9 0 15 1 4 4.
NSA 283 - Day 74 724 702 67.9 660 4. 7 8 0 43 62 2. 5 50 54 15 8. 497 451 8. 47 450 7 403 372 5.4 37 = 0.8 0. 3 Z
NSA 283 - Night 77 75.7 734 714 69.7 7. 7 4 1 7.4 5.0 1 48 28 8. 5 534 527 5 5: 527 6 285 37 7.9 4.2 2. 22 2. 7 4.
C5 Operational Noise 70. G 5 64 7 0.4 7.9 4. 4 4 47.7 47 4 4 430 0 420 369 8.0 10 8 9 B ] 7
Pod Contribution at NSA T 7. I 2. ) ) 4 6.4 37 8. 230 23. 202 19 19. 16 104 114 18 106 215 462 774 1243 1904 1 28 37
Pod Contribution at NSA 2 8. 45 4. a3 ¥ 7 4 83 56 0. 252 253 27 2 2. 198 140 155 69 a1 126 338 594 572 1505 9 46 55
Pod Contribution at NSA 3 7. 6. a 3 2 397 3 7 % 7.2 45 9. 240 2 3 213 2 2 180 120 132 a1 77 175 407 693 1120 723 9 36 a5
500
500 -
700
600
00
00
00 —
200
100
00
1254 164 e 5 ssH e soh 63t 80t 1004 1254 160 2004z 2504 315 H w00 ke S0 ks G0k 8004z 10k 25k 16k iz 25k 315Kk e 50k 63k 80k 100k 125k 160k 200k
—nsAL-Day NSAL-Night  ——NSA283-Day  ——NSA 283 - Night
Contribution at NSA 1
Contributing Measurement Max
g (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 20000
£ F (He/atm) 125 16 20 2 3L 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 1.31E-03 1.74E-03 2.24£-03 2.736-03 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 4.426-02 6.76E-02 1.05€-01 1.59E-01 2.38E-01 3.656-01 5.24€-01]
2 aft (dB/ft) 1.52E-06 2.486-06 3.88E-06 6.05€-06 9.57E-06 153605 238605 373605 5.90E-05 8.96€-05 134E-04 2.048-04 291E04 3.996-04 531604 6.82€:04 832604 9.96€-04 1.19€-03 142603 174803 227603 3.01€:03 416603 601603 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 27 330 396 473 565 692 9.02 1197 16552 2387 35.92 5357 8189 12750 19235
b Distance Attenuation (d8) 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363 2363
8 R(A) 0.00 0.00 0.00 0.00 001 001 002 004 0.06 009 012 017 023 029 037 046 055 064 072 079 085 089 091 092 091 089 085 078 070 060 049 037 0.27]
2 A-weighting Factor -63.59 -56.43 5039 -44.82 -39.53 3454 -30.28 2622 -22.00 -19.15 -16.19 13.24 -10.85 867 664 477 3.5 191 079 000 058 099 120 127 1.20 0.96 055 012 115 2.49 -4.25 671 -935
“A-weighted Octave Band 16,61 1103 6.80 263 174 239 848 1567 19.70 17.26 17.58 1836 18.26 2011 16.36 1853 19.99 18.25 18.48 1917 17.23 1138 1257 312 943 2056 2570 77,56 12542 192,94 216 389 563|
g 107(LA/10) 0.02 008 021 055 149 275 7.05 36.89 93.41 53.21 6.76 68.54 66.97 10260 4324 7127 99.88 66.76 7052 8267 5284 1373 18.08 205 011 001 0.00 0.00 0.00 0.00 061 041 0.27)
Lheg 30.06
Contribution at NSA 2
Contributing Measurement Wiax
g Tihe) 25 16 20 %5 315 20 50 63 80 100 125 160 200 250 315 200 500 630 800 1000 1250 1600 2000 2500 3150 2000 5000 6300 8000 0000 12500 T6000 20000|
5 F (Hz/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 20000
g a (d8/m) 4.98E-06 8.15€-06 127605 1.986-05 314605 5.04€-05 7.81E05 122604 1.94E-04 2.948-04 4.40E-04 671604 9.54E-04 131603 174803 224603 273603 327603 391603 4.666-03 571603 7.45€-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 1.74E.03 227603 301603 416603 6.016-03 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 37 379 453 554 7.23 9.60 1324 19.13 28.80 42.95 65.65 10221 15420
@ Distance Attenuation (d8) 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 0.00 0.00 0.00 0.00 0.01 001 0.02 0.04 0.06 009 012 017 023 029 037 046 055 064 2] 079 085 089 091 092 091 0.89 085 078 070 0.60 049 037 0.27)
2 A-weighting Factor 63.59 -56.43 -50.39 -44.82 3953 34.54 30.28 2622 -22.40 -19.15 -16.19 1324 -10.85 867 6,64 477 3.5 191 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 1483 925 502 085 352 617 10.28 748 7153 911 1903 2030 2027 2221 1856 2085 2203 2081 7120 2207 2038 1495 673 817 292 IL65 3329 5953 9835 153,01 038 211 385
g 107(1A/10) 0.03 012 031 082 225 414 1067 55.96 14225 8148 87.62 107.16 106.36 166.18 773 12152 17497 120550 13187 16121 10917 3123 47.06 656 051 0.07 0.00 0.00 0.00 0.00 092 061 041
Laeq 3241
Contribution at NSA 3
Contributing Measurement Wiax
g T(hz) 25 6 20 % 315 20 50 3 80 100 15 160 200 250 315 200 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000 12500 16000 20000)
£ F (He/atm) 125 16 20 2 3L 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 1.31E-03 1.74E-03 2.24£-03 2.736-03 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 4.426-02 6.76E-02 1.05€-01 1.59E-01 2.38E-01 3.656-01 5.24€-01]
< aft (dB/ft) 1.52E-06 2.486-06 3.88E-06 6.05€-06 9.57E-06 153605 238605 373605 5.90E-05 8.96€-05 134E-04 04E-04 291E04 3.996-04 531604 6.82€:04 832604 9.96€-04 119603 142603 174803 227603 3.01€:03 416603 601603 9.04E-03 135602 2.06€-02 321602 4.84E-02 7.24€-02 111601 1.60E-01]
o Atmospheric Absorption (dB) 0.09 013 021 032 0.48 074 105 144 192 247 301 360 4.30 5.4 629 821 10.89 15.03 2172 3269 4874 7451 116,01 17501
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 0.00 001 001 002 004 0.06 009 012 017 023 029 037 046 055 064 072 079 085 089 091 092 091 089 085 078 070 060 049 037 0.27]
2 A-weighting Factor -63.59 -56.43 5039 -44.82 -39.53 3454 -30.28 2622 -22.00 -19.15 -16.19 13.24 -10.85 867 664 477 3.5 191 079 000 058 099 120 127 1.20 0.96 055 012 115 2.49 -4.25 671 -935
‘A-weighted Octave Band 1585 1026 604 187 251 515 526 16.45 2049 1806 1835 19.20 913 7102 1731 1954 2106 1937 1967 2045 862 1255 a1 537 652 1656 20,10 69.41 ETERY) 17484 a0 EXE) Xy
g 107(LA/10) 0.03 0.09 025 065 178 3.27 8.42 44.12 111.92 63.92 68.43 83.11 8178 126.42 53.86 89.88 127.53 86.41 92.76 110.83 7272 19.74 2763 344 0.22 002 0.00 0.00 0.00 0.00 072 049 0.33
3107
Constants
. - ambient atmospheric pressure (atm) 1.00)
p.o - reference atmospheric pressure (atm) 100
p... - saturation vapor pressure (atm) 0.023]
7 - ambient atmospheric temperature (K) 293.15] 68 °F
T, - reference temperature (K) 293.15|
To: - 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
b, - relative humidity (%) 50




Overal

Para

eter

Locati ® TAmax 50 Tadn
NSA1-Day s
NSA 1-Night 2 2
NSA2-Day a e
NSA 2 Night
NSA 385 - Day
NSA 385 Night . 73
(5A4 -Day 5 o6
NSA 4 Night 4
NSA 67 - Day
NSA 687 - Night 8 o4
S Operational Noise (at 450 1) 652 7
o NSA - E 7
od NSA
od NSA - -
od NSA
od NSA - -
od NSA
od NSA - -
* Contribution at receptor to d
/3 Octaves Leq Frequency
T T25H z 5 H 3ish: z [ [Z10 [ 100z 125 e 160z 2007z 2501z 315z 00z 500 Hz 301z 8007z TokHz 125 1z 6k P 25Kz 315 ki G0k S0kHz [Er 0kHz 00kH: 25 T60kH: 200Kz
1-Day 08 7] 28 7]
NSA 1 -Night 7 125
NSA2-Day 370
NsA 2 -Night 270
NSA 385 - Day z
NSA 385 Night 5
NSA4—Day a
NsA 4 -Night X 5y X I
NSA 687 - D: 1 5 0 7
NSA 687 Night 4 5 7 75 0
ise 5 4 215 9
od C NSA 1 7 1 2 2 E E E 1095 1680 0 5 2
od NSA T 7 14 1 T 26 E E E 972 “is6.4 T T T
od C NSA 1 7.7 T 7 1 i 1 256 E E E 72 EE) 1 1 1
od NSA BT E BT E BT E T E E E 150 E E 88 E 7 E E 84 g E E 182 ECE) ECH) E E E 184 185 187 188 189
od C NSA 36 64 S04 = 595 E 3 - E 5 63 134 5 50 5 E¥) E E s . E 1 3 ) 3 1 E 05 ET) 31 a7 EX) 56
od Contribution at NSA 4 0 5 7 5 0 5 ) 57 58 2 5 I 210 1. I 6 7 3 a 20 7Y 0 130 1732 18 3 9
od Contrbution at NSA 8 4 5 8 3 8 1 38 278 233 3 1 T84 1 153 0 6 0 3 213 B 569 1417 2156 o1 © 3
00
w00
00
s00 = — —
b — —
00 — — —
00
250 160 200 o . aom som P won ot e s60m 200m: 20m: sh a0 soomr m s00kz Lok L2500 Lok 20k 25k sk sou sou sau sow 100k sk 160k 00k
—NSAL-Dmy ——NsA LNt Nsa2-Day NSA2-Night  ——NSA 385-Day NSA3ES-Night  ——NSA4-Day Nt o NSAGET-Day  ——NSA 687 Nigh
[Contrbution ot NA T
Contributing Measurement WMax
g 125 16 2 2 a1s o 50 & 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
£  (Hz/atm) 125 16 20 2 315 W 50 6 80 100 125 160 200 250 315 00 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 5000 10000 12500 16000 20000
2 (dB/m) 4.98£:06 8.15£-06 127605 138£:05 3.14605 5.04£:05 7.81E05 122604 194604 254E:04 440604 671604 950604 131603 174603 224603 273603 327603 391603 466603 571603 745603 989603 136602 197602 297602 202602 676602 105601 159601 238801 365601 524801
z aft (dB/ft) 152606 248606 3.886-06 6.05E-06 9.57€-06 153605 238605 373605 5.906-05 8.96E-05 134604 204808 291604 3.99E:04 531604 6.82£:04 832604 9.96E-04 119603 142603 174603 227603 301603 416603 601603 9.046-03 135602 206602 321602 484602 728802 111601 160£-01]
3 Atmospheric Absorption () 008 013 021 032 047 072 102 141 187 240 293 351 420 501 613 800 1062 1465 2117 3186 4752 7260 11309 17061
Y Distance Attenuation (dB) 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 1852 1892}
g RA) 000 000 000 000 001 001 002 004 006 009 012 017 023 029 037 046 055 064 on 079 085 089 091 092 091 088 085 078 070 060 049 037 0.27]
2 A 6359 5643 5039 4482 3953 3054 3028 26.22 2240 1915 1619 13.24 1085 867 664 477 325 91 079 000 058 09 120 127 120 036 055 012 115 249 425 671 535
Fweighted Octave Band Taoe 10 761 250 717 e Tas1 076 2508 7272 2259 7550 10 7139 503 70 530 Toss 2056 s 31 708 T2a8 045 743 ES) 227 5568 Tioez gy 235 Ex 1e]
g 10/10) 003 015 055 17 52 1350 3100 11915 2193 w721 18149 2us61 2360 13788 8005 5050 w6 080 1138 6525 as.86 5060 1768 17 175 010 000 000 000 000 060 038 024
3330
[Contribution ot WA 2
ax
£ Fih2) 125 16 20 25 315 a0 50 6 80 100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 2000 5000 6300 5000 10000 12500 6000 20000)
F)  (Hafatm) 125 16 20 2 315 w0 s0 6 80 100 125 160 200 250 315 200 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 5000 10000 12500 16000 20000
H a (d8/m) 498606 8.156-06 127605 198605 314605 504605 781605 122604 194604 294604 4.406:04 671604 954604 131603 174603 220603 273603 327603 391603 466603 571603 745603 9.896-03 136602 197602 297602 442602 676602 105601 159601 238601 365601 5.24€01
3 aft (dB/ft) 1.526-06 2.48E-06 3.886-06 6.05E-06 9.57E-06 153605 238605 373605 5.90E-05 8.96E-05 134604 2.04E-04 291604 3.99E-04 531604 6.82E-04 832604 9.96E-04 119603 142603 174:03 227603 301603 4.16£03 6.01€:03 9.04£:03 135602 2.06£-02 321602 4.84E02 7.248:02 111601 160601
3 Atmospheric Absorption (d8) 009 014 021 032 049 074 105 145 193 247 302 361 432 516 631 823 1093 1508 2178 3279 4859 7074 11637 17555
& Distance Attenuation (d8) 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914 1914 194 1904 1914 1904 194 19.04 194 1904 1914 19.14
& RIA) 0.00 000 0.00 001 001 0.0 004 006 009 012 017 023 29 037 046 085 [ 072 079 085 089 091 092 091 089 085 078 070 060 049 037 027]
2 Aweighting Factor 6359 5643 5039 4482 3953 3454 3028 2622 2240 1915 1619 1324 1085 867 664 477 325 491 079 000 058 059 120 127 120 096 055 012 15 249 425 671 935
‘Awelghted Octave Band 1520 EX 283 228 %5 1108 1065 2050 285 2249 23 2366 285 711 76 678 599 T665 2022 778 9 1659 1195 580 60 106 3387 .00 EITET) B 247 D 50
£ 108(1A/10) 003 014 052 169 496 1284 2945 1317 30559 17758 17197 2235 305.55 12084 7515 4724 973 4628 105.24 5999 7835 4560 1566 963 145 008 000 000 o 0.0 057 036 023)
Leq 3303
(=¥ |
TR Wax
g Tt 25 1% 20 i3 315 W 50 & 5 100 5 160 700 750 35 %0 500 50 500 1000 1250 1600 2000 7500 3150 3000 5000 5300 5000 70000 2500 16000 20000
£  (Hz/atm) 125 16 20 2 315 W 50 6 50 100 125 160 200 250 315 00 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 5000 10000 12500 16000 20000
2 a (dB/m) 4.98£:06 8.15£-06 127605 138£:05 3.14605 5.04£:05 7.81€05 122604 194604 254E:04 440804 671604 950804 131603 174603 224603 273603 327603 391603 466603 571603 745603 989603 136602 197602 297602 242602 676602 105601 159601 238801 365601 524801
z aft (dB/ft) 152606 248606 3.886-06 6.05E-06 9.57€-06 153605 238605 373605 5.906-05 8.96E-05 134604 204808 291604 3.998:04 531604 6.82£:04 832604 9.96E-04 119603 142603 174803 227603 301603 416603 601603 9.046-03 135602 206602 321602 484602 728802 111601 160£-01]
3 Atmospheric Absorption () 011 017 026 0.0 060 130 178 38 305 4. 532 6.3 778 1015 13.47 1858 2685 042 027 9213 143,45 21641
Y Distance Attenuation (dB) 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 207
2 R(A) 000 0.00 000 0.00 oot 001 002 004 006 009 012 017 023 029 037 046 055 054 o7 079 085 089 091 022 091 089 o0ss 078 070 050 049 037 027}
2 A 6359 5643 5039 4482 3953 3054 3028 26.22 2240 19.15 1619 13.2 1085 867 664 477 325 91 079 000 058 08 120 127 120 036 055 012 115 249 425 671 0.35)
Aweighted Octave Band 1683 1008 446 064 532 545 T304 1887 517 2078 2061 7185 2297 016 T668 1453 365 218 756 1455 o84 T50s 777 a6 10 205 ET 5705 Ti28s e rETy 00 503]
g /10 002 010 03 116 540 ast 2012 a1 20735 11978 11500 15326 19819 w26 w652 2840 2320 617 s731 513 3834 2013 598 285 o0x 001 000 000 000 000 039 025 016
Laeq 3108
[Contrbution ot NSA T
ax
£ Fihz) 125 16 20 25 315 a0 50 6 80 100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 2000 5000 6300 5000 10000 12500 6000 20000)
F)  (Hafatm) 125 16 20 2 31 a0 s0 6 80 100 125 160 200 250 315 200 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 5000 10000 12500 16000 2000
H a (d8/m) 498606 8.156-06 127605 198605 314605 504605 781605 122608 194604 294604 440604 671604 954604 131603 174603 220603 273603 327603 391603 466603 571603 745603 9.896-03 136602 197602 297602 442602 676602 105601 159601 238601 365601 5.24€01
3 aft (dB/ft) 1.526-06 2.48E-06 3.886-06 6.05E-06 9.57E-06 153605 238605 373605 5.90E-05 8.96E-05 134804 2.04E-04 291604 3.99E-04 531604 6.82E-04 832604 9.96E-04 119603 142603 17403 227603 301603 4.16£03 6.01€:03 9.04£:03 135602 2.06£-02 321602 4.84E02 7.248:02 111601 160601
3 Atmospheric Absorption (d8) 004 007 010 016 02 036 051 071 094 121 147 176 211 252 308 402 534 736 1060 1601 2388 3650 s6.84 8574
& Distance Attenuation (d8) 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 079 085 089 091 092 091 089 085 078 070 060 049 037
2 Aweighting Factor 6359 5643 5039 4.8 3953 3450 3028 2622 2240 1915 1619 1324 1085 867 664 477 325 491 079 000 058 059 120 127 120 096 055 012 15 249 425 671
‘Awelghted Octave Band 992 313 24 755 1223 1636 2001 25.88 3023 275 2788 2531 3066 7715 7502 7328 2281 778 27.70 7569 7744 7608 2281 728 802 099 EX 2449 ETER 5056 280 082
H 108(1A/10) 010 049 176 569 1670 523 100.19 387.27 1055.50 62143 61334 853,97 116515 518,60 31761 21297 19088 2853 589.46 37086 555.02 40512 19107 19159 6239 1255 04 000 000 000 191 121
Lheq 3041
< Wax
H T =5 = ™ = s ™ W = w o = T e 7 5 g £ & w0 oo o oo o0 70 ey o0 o0 G 00 oo o o0 7000
£  (Hz/atm) 125 16 20 25 315 0 50 6 80 100 125 160 200 250 315 00 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 5000 10000 12500 16000 20000
2 (dB/m) 498606 8.15E-06 127605 1.98£-05 3.14805 5.04£-05 7.816-05 122604 194804 294£:04 440804 671604 954604 131603 174803 224603 273603 3.276:03 391603 466E-03 571603 745603 989603 136602 197602 297602 442602 6.766-02 105601 159601 238801 365601 5.24:01]
3 aft (dB/ft) 152606 2.48E-06 3.886-06 6.05-06 9.576-06 153605 238605 373605 5.906-05 8.966-05 134604 20460 291604 3.996-04 531604 6.826-0 832604 9.966-04 119603 142603 174603 227603 301603 4.166-03 601603 9.046-03 135602 206602 321602 484602 724602 111601 1.60€-01]
o Atmospheric Absorption (dB) o011 017 026 040 050 092 131 179 239 306 373 447 535 638 782 1020 1353 1867 2697 4050 6054 0255 14409 21738
B Distance Attenuation (dB) 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
4 R(A) 000 0.00 000 0.00 001 001 002 004 006 009 012 017 023 029 037 046 055 [ 072 079 085 089 091 092 091 089 085 078 070 050 049 037 027}
3 A-weighting Factor 6359 56.43 5039 4482 3053 3450 3028 2622 2240 19.15 1619 1324 1085 867 664 477 325 91 079 000 058 058 120 127 120 06 055 012 115 249 425 671 9.35)
‘Aweighted Octave Band 1687 1008 250 061 528 541 300 1880 313 20,75 2057 2181 2293 .12 1663 1248 360 a1 7752 1288 577 25 767 258 EE 050 Y Bz ECE) o 3 5 =07
g 10%(LA/10) 0.02 0.10 035 115 338 874 1995 76.47 20562 11876 114.00 151.88 196.32 8165 46.03 28.08 2292 2584 56,53 3078 3772 19.76 585 287 030 0.01 0.00 0.00 0.00 0.00 039 024 0.16|
teq 3099
[EX3 |
Wax
g Tt 5 1% 20 i3 315 W 50 & 5 00 5 160 700 750 5 00 500 50 500 1000 1250 1600 2000 7500 3150 3000 5000 5300 5000 70000 2500 16000
£  (Hz/atm) 125 16 20 2 315 W 50 6 50 100 125 160 200 250 315 00 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 5000 10000 12500 16000
2 a (dB/m) 4.98£:06 8.15E-06 127605 198£:05 3.14605 5.04£:05 7.81€05 122604 194604 254£:04 440804 671604 954604 131603 174603 224603 273603 327603 391603 466603 571603 7.456:03 989603 136602 197602 297602 442602 676602 105601 159601 238801 365601
z aft (dB/ft) 152606 248606 3.886-06 6.05E-06 957606 153605 238605 373605 5.906-05 8.96E-05 134604 204808 291604 3.998.04 531604 6.82£:04 832604 9.96£-04 119603 142603 174803 227603 301603 416603 601603 9.046-03 135602 206602 321602 484602 728802 111601
3 Atmospheric Absorption () o 018 028 043 060 098 139 191 4 326 476 569 679 832 1085 14.80 1987 2871 321 6444 98.50 15337 2137
Y Distance Attenuation (dB) 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 230 2130 230
2 R(A) 000 0.00 000 0.00 o0t 001 002 004 006 009 012 017 023 029 037 046 055 054 o7 079 o085 089 091 022 091 089 08 078 070 050 049 037 027}
2 A 6359 5643 5039 4482 3953 3054 3028 26.22 2240 19.15 1619 13.24 1085 867 664 477 325 91 079 000 058 059 120 127 120 036 055 012 115 249 425 671 5.35)
Aweighted Octave Band 1736 1057 499 o1 B 592 1250 1833 26 2023 2004 2136 235 Tas1 598 7 T287 T34 1669 558 a7 T 31 288 749 65 Sise 5555 328 T ) £ & 56)
g 10 002 009 0% 103 s 780 1778 5508 15280 10537 10084 572 187 709 3965 295 1936 2159 a6t 2099 2999 156 P 198 018 000 000 000 o 000 034 022 o014
Leq 038
WA T
Contrbuting Measurement Wax
g Fihz) 125 6 20 3 315 0 50 & 80 00 15 60 200 250 315 200 500 630 800 1000 1250 1600 2000 2500 3150 2000 5000 6300 8000 0000 12500 6000 20000)
£  (He/atm) 125 16 20 25 ais o 50 6 80 100 125 160 200 250 315 400 500 630 500 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000 12500 16000 20000
g a (dB/m) 4.986.06 815£.06 127605 198605 314805 5.04£.05 781605 122608 194£.04 2.90£.04 440604 671604 954804 131603 17403 220603 273603 327603 391603 466603 571603 7.456.03 98903 136602 197602 297602 40202 676602 105601 159601 238601 365601 s2a€.01]
3 aft (dB/ft) 152606 2.48E-06 3.88E-06 6.05E-06 9.57E-06 153605 238605 373605 5.90E-05 B.96E05 134604 204604 291604 3.99E04 531604 6.82604 832604 9.96E-04 L19E-03 142603 174603 227603 301603 416603 601€:03 9.04£:03 135602 2.06£-02 321602 484802 7.24E:02 111601 160601
2 Atmospheric Absorption (d) o1 016 026 0.40 059 090 128 176 230 301 367 439 525 627 768 1002 1330 1834 2651 3989 5949 9094 16159 21360
2 Distance Attenuation (48) 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
g RA) 000 000 000 000 001 001 00; 004 006 009 012 017 023 029 037 046 055 0564 o7 079 085 089 091 052 091 089 085 078 070 060 049 037 027}
2 Acwelghting Factor 6359 5643 5039 a8 3953 3454 3028 2622 2240 1915 1619 1320 1085 867 664 477 325 101 079 000 058 059 120 127 120 096 055 012 15 249 425 671 935
Fweighted Octave Band ECE) EED 436 075 a2 555 Taa Te58 7527 7089 2072 7187 2509 529 Tost Tass FEETY Tasa 775 EEEE} 601 T527 505 o7 a6 570 7600 5573 Tio87 523 W00 EEg 753
£ 1071/10) 002 010 037 119 349 902 2061 7900 21249 12280 1797 15737 20373 8489 4797 2035 202 2716 5962 3260 018 2125 638 319 031 001 000 000 000 000 040 025 0.15)
Leq 3116
Constants
.- ambient stmospheric pressure (atm) oo
. - reference atmospheric pressure (atm) 100
.. - saturation vapor pressure (atm) 0.023]
- ambient atmospheric temperature (K 293.15]
1, reference temperature (x) 203.15]
1., -trple point sotherm temperature (K 27316
- Oxygen relaxation frequency (Ha/atm) 3541386
- nitrogen relaxation frequency (Ha/atm) 33185
I - molar concentration of water vapor (%) 115
I, - relative hurmiity (%) 50)
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