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1.0 EXECUTIVE SUMMARY 
Baseline outdoor ambient sound data were collected at selected representative noise sensitive 
areas (NSAs) nearest to the proposed LNG liquefaction facility footprint in Nikiski, Alaska during 
the week of March 10, 2015 and the week of June 3, 2015. Sound levels were monitored with 
unattended instruments over a 48-hour continuous period at three NSAs during the March 
(“winter”) survey; and at four NSAs during the June (“summer”) survey. These NSAs are located 
north, east and south of the proposed LNG liquefaction facility footprint. Additional short-term 
sound level measurements were collected with attended instrumentation co-located at the three 
monitored NSAs, and an additional NSA location at the southeast corner of the facility footprint. 

Ldn values at the studied NSA positions calculated from measured hourly Leq values range from 
exceeding the Federal Energy Regulatory Commission (FERC) threshold of 55 dBA Ldn, to levels 
well beneath this threshold. 
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2.0 INTRODUCTION  
The purpose of the Alaska LNG baseline noise studies program is to conduct baseline sound 
pressure level (SPL) measurement surveys to quantify and characterize the outdoor ambient 
sound environment at representative NSAs that are nearest to proposed facilities within the 
Project footprint. This field investigation and accompanying report is focused on the survey area 
surrounding the proposed LNG liquefaction facility in Nikiski, Alaska. Additional and similar multi-
day field surveys were conducted at representative NSAs located in the vicinity of proposed 
compressor stations and other facility locations along the Project route. The results of those 
surveys will be reported separately. 

The collected SPL measurement data from field surveys is necessary to complete predictive 
Project noise impact assessments as required for the development of the FERC Resource Report 
9, Air and Noise Quality. Additionally, this data will constitute baseline information for the National 
Environmental Policy Act Environmental Impact Statement. 

The specific objectives for the Alaska LNG baseline noise studies are: 

• Complete baseline (a.k.a., “pre-project”) ambient outdoor SPL measurements at selected 
pre-existing NSAs within one mile of Project facility site areas. 

• Document observed or measured factors, including meteorological conditions and witnessed 
or perceived sources of natural and manmade sounds, which describe the pre-existing 
outdoor ambient sound environment at NSAs prior to Project construction and operation. 

Detailed descriptions of field survey procedures and instrumentation are included in the Noise 
Monitoring Protocols (USAI-UR-SPFLD-00-000010-000). 
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3.0 METHODOLOGIES 

3.1 FIELD SURVEY APPROACH 
The field noise survey approach included the following key steps: 

1. NSA and Candidate Monitoring Location Identification – As described in the Noise 
Sensitive Area and Data Gap Identification for Proposed Alaska LNG Project document 
(“Data Gaps”, [2014] USAKE-UR-BRZZZ-00-0003), GIS techniques were used to locate and 
identify NSA within one mile of the LNG liquefaction facility, based on FERC requirements for 
Resource Reports 1 and 9. Among these, NSAs apparently nearest to the LNG liquefaction 
facility footprint in each of the three cardinal directions (north, east and south) were 
considered as candidates for monitoring locations. The number of candidate locations was 
intentionally larger than the expected number of confirmed monitoring locations, allowing for 
the possibility that access permission may not be obtained at an NSA, or if encountered field 
conditions (resulting from onsite reconnaissance) determine that data collection at one or 
more candidate locations would not likely yield valuable information. 

2. Confirm Monitoring Locations – Access permission from owner/occupants of pre-selected 
candidate NSA properties was confirmed for the setup of long-term (LT) unattended noise 
level monitoring equipment and/or attended short-term (ST) sound level measurements. 
These candidate locations were determined from a GIS effort that identified NSAs within a 
distance of one mile from proposed Project facilities. New candidate monitoring locations, 
from among these NSAs identified within a mile of the Project facility footprint, were 
established in the field and based on land agent reconnaissance and coordination with noise 
investigators.  

3. Setup Unattended Monitors – LT sound level monitoring instrumentation was installed at 
the NSA where access was approved. Aside from periodic checks of sound level meter 
(SLM) functionality and measurement data storage, these LT monitors were left alone in the 
field to automatically measure (and record to onboard instrument memory) SPL at regular 
pre-defined time intervals (e.g., one-minute duration each). 

4. Perform Attended Measurements – After the LT monitors were deployed and operating, ST 
measurements were collected at positions that included re-visits to the LT monitor setups and 
another NSA where access had been granted. These ST measurements help characterize 
the ambient sound environment and supply documentable observations of conditions via field 
notes and digital photographs. 

5. Check LT Monitor Status, Collect and Check Data – During the survey period, LT monitors 
were periodically checked to ensure their security and nominal operation. Data were 
downloaded from the SLMs at the measurement site and subsequently reviewed to confirm 
validity and completeness.  

6. Repeat Steps #3 and #4 – For each day/night cycle after setup of LT monitors, ST 
measurements were conducted and data was collected and checked. 

7. Retrieve Unattended Monitors – After approximately 48 continuous hours of measurement, 
a final data download and check of LT monitoring equipment was performed (per step #4), 
then LT monitors were removed. 

3.2 MEASUREMENT LOCATIONS 
A total of eight NSAs were originally identified as possible candidates for monitoring based on the 
“Data Gaps” study. Of these eight NSAs, a total of four were selected as final measurement 
locations. The additional candidate locations were omitted from the study for various reasons, 
including: 



 

BASELINE NOISE LEVEL REPORT – NIKISKI, AK 
MARCH/JUNE 2015 FIELD SURVEY 

USAI-UR-SRVIB-00-000001-000 
OCTOBER 2015 

REVISION: 1 

 PAGE 8 OF 20 

 
• Owner/occupant permission for access not granted. 

• NSAs identified did not contain a habitable structure (only accessory buildings or 
abandoned structures identified on parcel). 

• Domestic animal vocalizations, prevalent to a degree that would deem the measurement 
invalid. In other words, and by way of example, SPL monitoring would unduly capture the 
sound of nearby dog barks and compromise the measurement of the aggregate sounds 
that comprise the outdoor ambient sound environment. 

• Redundancy – If two locations were located within proximity to one another and were 
both representative of a similar cardinal direction from the LNG facility footprint, only one 
was chosen for measurement. 

Applying the above considerations, some of which required information resulting from field 
reconnaissance, the final selected measurement locations were considered representative of the 
full study area with respect to the affected sound environment in the vicinity of the LNG 
liquefaction facility footprint. 

The winter and summer surveys were conducted at the following measurement locations: 

N74IN001 : Residence (NSA_01215; Lat: 60.693823, Long: -151.376805) 

N74IN002 : Residence (NSA_01533; Lat: 60.667105, Long: -151.341348) 

N74IN003 : Residence (NSA_01555; Lat: 60.653763, Long: -151.342056) 

N74IN004 : Residence (NSA_01486; Lat: 60.653783, Long: -151.342844) 

These locations are depicted on Figure 1 and can also be found on Webmapper as shown below:  
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Figure 1-1. Noise Sensitive Area Survey Locations, Proposed Liquefaction Facility, Nikiski, AK 
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3.3 INSTRUMENTATION 

3.3.1 Sound Level Meters 
The SPL measurements were conducted using Larson-Davis (L/D) SLM, rated by the American 
National Standards Institute (ANSI) as Type 1 per ANSI S1.4-1983. 

The SLM LT microphones were fitted with standard 3 inch diameter cylindrical-shaped open-cell 
foam windscreens and positioned roughly 8 feet above grade. The SLM ST microphones were 
fitted with standard 3.5 inch diameter spherical-shaped open-cell foam windscreens and 
positioned roughly 5 feet above grade. The microphones were also placed at least 10 feet from 
any acoustically reflecting surfaces. The SLMs were set using slow time-response and the A-
weighting scale. SLM calibration was field-checked before and after each measurement period 
with L/D Model Cal 200 (SN 10098 and SN 11087) acoustic calibrators. Where not already 
described, sound level measurements performed for this field survey were conducted in 
accordance with applicable portions of International Organization for Standardization (ISO 1996a, 
b, and c) standards. 

3.3.2 Anemometer 
Available data from local weather stations and/or a Speedtech Model SM-28 (SN 4512) handheld 
anemometer were used to determine or measure average wind speed, temperature, and relative 
humidity at each of the LT and ST noise measurement locations. 

3.3.3 GIS Device 
The noise field investigators used a GPS-enabled Trimble Yuma or Panasonic Toughpad FZ-M1 
tablet for capturing location, observation and measurement information at the SLM positions. The 
GPS receivers used were a Geneq Inc. model SXBlue with the Trimble tablet, and a Trimble R1 
with the Panasonic tablet. Both antennae utilize the Satellite Based Augmented System (SBAS). 
In the Kenai/Nikiski area visited by the field investigators, this GPS system was able to achieve 
sub-meter accuracy in real time. 

Key GPS/data entry software was a customized interface built on the ArcPad 10.2 platform. The 
entry form data structure was built around the Alaska LNG Noise Study feature class. After QA 
review by the field investigators, the collected data was loaded into the Project’s enterprise 
geodatabase feature class. 

3.4 GIS AND FIELD DATA MANAGEMENT  
In general, and supplementing information handwritten to field noise measurement data forms 
that appear in Appendix C, baseline ambient noise data was collected electronically as points in 
ArcPad using a Trimble Yuma or Panasonic Toughpad FZ-M1 tablet. The GIS interface setup and 
data recording procedures are summarized below. 

3.4.1 Information Collection Setup 
Prior to the actual field survey, the investigators pre-planned what location and measurement 
information they were going to collect and sent this to GIS support staff as a paper data collection 
form. These requirements guided how the geodatabase was set up, such as which data fields to 
include and which default values were to be pre-populated. This work was done in ArcGIS and 
the GIS data structure was set up in the project enterprise geodatabase. A data entry form was 
built in ArcPad, based upon the GIS data structures. GPS coordinates for the candidate field 
targets were loaded into ArcPad to help navigate to locations where noise monitoring was to be 
conducted. The GIS team also gathered relevant parcel boundaries/information and road GIS 
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layers, which were then loaded as data sets onto the Yuma to assist navigation between survey 
locations in the field. 

3.4.2 Survey Field Targets 
At confirmed survey locations, the field investigators recorded positions of the SLM deployments 
on the GPS tablet. 

3.4.3 Noise Data Collection Points 
Information about each noise measurement location was recorded both electronically into the pre-
designed ArcPad template available on the GPS tablet, and physically on the field noise 
measurement data forms (Appendix C). Data fields on both forms were nearly identical, with the 
exception of hand-drawn site diagram sketches and detailed source descriptions reserved for the 
physical forms. Data fields from the field measurement data forms are similar to those described 
in Appendix B of the Noise Monitoring Protocols (USAI-UR-SPFLD-00-000010-000). 

Electronic data forms were generated at each of the survey locations when measurements were 
performed, with measurement/observational data appended to the location data, since LT and ST 
positions were re-visited multiple times during the survey to collect and document observations 
and measurement data associated with different times of day (e.g., daytime, evening and 
nighttime). 

3.4.4 Photographs 
Conduct of the field survey included taking digital photographs of the deployed ST and LT SLM 
from multiple cardinal directions. Reasonable efforts were made to also capture the view of a 
building (receiver) or other sort of landmark associated with the NSA at which noise level 
measurements or monitoring was being conducted. Field photographs of measurement locations 
are located in Section 4.1 of this report. 

3.4.5 Data Upload 
Upon completion of the field work, which included the sum of data downloads from the deployed 
SLMs at the LT and ST positions, data was uploaded to the project website. The office GIS 
personnel would download the data, and with the remote assistance of a field investigator, verify 
and QA the attribute data. Once verified, the data were uploaded into the project enterprise 
geodatabase.  
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4.0 RESULTS  

4.1 BASELINE NOISE LEVELS  
Sound level measurements were conducted from March 10 to 12, 2015 and June 3 to 5, 2015 to 
collect SPL data at representative NSAs to characterize and quantify the existing pre-construction 
ambient environmental noise during both seasons represented by these survey time periods.  

During the winter field season, three long-term (48-hour duration) and 16 short-term (10-20 
minute duration) measurements were conducted at a total of four measurement sites. During the 
summer field season, the same measurement sites were visited, however, additional instrument 
availability allowed for the promotion of the single short-term winter measurement site into a long-
term duration monitoring position. Thus, four long-term and ten short-term measurements were 
conducted during the summer survey. Short-term measurements were conducted at all four 
locations for up to four different times of day (morning, afternoon, evening, and night). 

4.1.1 Observed Meteorological Conditions 
Measured weather conditions varied during the field survey, as summarized by the following 
sequential time periods: 

• March 10, 2015; evening (7 PM to 10 PM), 8-18 degrees Fahrenheit (deg. F), calm wind (less 
than 5 mph average velocity as measured with the Speedtech SM-28 handheld anemometer) 

• March 10, 2015; night (10 PM to 7 AM), 4-7 deg. F, calm wind (less than 5 mph) 
• March 11, 2015; morning (7 AM to 12 PM), 9-12 deg. F, calm wind (less than 5 mph) 
• March 11, 2015; afternoon (12 PM to 7 PM), 16-17 deg. F, calm wind (less than 5 mph) 
• June 3, 2015; night (10 PM to 7 AM), 49-50 deg. F, calm to steady wind (4-10 mph) 
• June 4, 2015; night (10 PM to 7 AM), 48-49 deg. F, calm wind (less than 5 mph) 
• June 5, 2015; morning (7 AM to 12 PM), 48-51 deg. F, calm wind (less than 5 mph) 
• June 5, 2015; afternoon (12 PM to 7 PM), 50 deg. F, calm wind (less than 5 mph) 

During the winter field season, observed relative humidity ranged between 16 and 32 percent with 
no precipitation observed during the measurement period. During the summer field season, 
observed relative humidity ranged between 83 and 95 percent with sporadic light precipitation 
observed during the measurement period. 

4.1.2 SPL Data Summary 
Long-term SPL measurements of the outdoor ambient sound environment that resulted in one or 
more calculated Ldn values equal to or greater than the FERC threshold of 55 dBA for a given day 
included N74IN001 in the winter and summer, N74IN002 in the summer, and N74IN003 in the 
summer. In these cases where the existing outdoor ambient sound environment already exceeds 
55 dBA Ldn, the FERC threshold for Project-only noise at these receivers would be equivalent to 
the A-weighted measured ambient baseline Ldn at these receiver locations. In other words, and 
due to logarithmic addition, the allowable increment in outdoor ambient SPL resulting from 
contribution of noise attributed to the Project is no more than 3 dBA. 

While Ldn calculated from Leq  values of measured SPL did exceed 55 dBA Ldn for a given day at 
the aforesaid locations, measured Ldn data varied daily and seasonally. Due to these variances, 
and as presented in Table 4-1, all measurement locations experienced at least one 24-hour 
period with a calculated Ldn below 55 dBA. Under such existing outdoor ambient sound 
conditions, when the baseline Ldn is below 55 dBA, one might reasonably expect the FERC 55 
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dBA Ldn threshold to apply to Project noise. Hence, both the upper and lower baseline Ldn values 
calculated from outdoor ambient SPL measured at the NSA should be considered when 
establishing appropriate FERC thresholds and assessing noise impacts at NSAs from the Project. 

Table 4-1 presents a summary of acoustical metrics and statistical values representing the 
measured SPL during both winter and summer field survey periods as indexed by Feature ID. 

Table 4-1. Baseline Nikiski, Alaska Vicinity SPL Measurement Results at NSAs 

Feature 
ID 

2015 
Start 
Date 

(mm/d
d) 

Start 
Time 
(hh:m

m) 

Duration 
(minutes

) 

SPL Metrics and Statistical Values (dBA) 

Measured 
Meteorological Data at 

Time of SLM Setup 

Leq Ldn 
Lma

x 
Lmi

n L10 L50 L90 
Temp
. (°F) 

RH 
(%) 

Avg. 
Wind 

Speed 
(mph) & 
Direction 

N74IN001 
(LT) 

03/10 11:00 1440 53 56 88 29 44 42 40 
28 19 0 / NA 

03/11 11:00 1440 47 51 82 26 43 40 39 

N74IN002 
(LT) 

03/10 12:30 1440 39 43 76 21 37 34 32 
20 18 0-1 / N 

03/11 12:30 1440 44 47 78 25 38 35 33 

N74IN003 
(LT) 

03/10 14:00 1440 45 48 81 21 40 34 33 
30 21 1-3 / N 

03/11 14:00 1440 54 54 81 24 43 38 35 

N74IN001 
(ST) 

03/10 19:33 15 41 46 50 35 40 39 37 18 21 0 / NA 

03/11 00:11 15 40 -- 52 35 40 38 37 5 17 0 / NA 

03/11 10:50 20 58 57 80 39 52 46 42 9 23 0-1 / N 

03/11 15:30 15 47 48 65 33 44 39 35 16 16 1-3 / E 

N74IN002 
(ST) 

03/10 20:03 15 33 37 46 25 34 31 29 12 21 0 / NA 

03/10 23:57 15 30 -- 39 26 31 29 28 4 17 0 / NA 

03/11 11:28 20 43 42 54 27 44 39 36 11 31 0-1 / NA 

03/11 16:06 15 33 37 48 25 34 31 29 17 21 1-3 / NA 

N74IN003 
(ST) 

03/10 20:42 15 41 44 50 36 42 40 38 10 22 0 / NA 

03/10 23:00 15 36 -- 45 25 37 33 29 7 17 0 / NA 

03/11 12:39 20 40 43 49 32 41 39 36 12 26 1-3 / E 

03/11 16:52 15 42 44 56 32 43 41 39 17 18 1-3 / W 

N74IN004 
(ST) 

03/10 21:16 41 43 43 71 28 35 32 31 8 21 0 / NA 

03/10 22:01 10 32 -- 43 27 34 30 29 6 21 0 / NA 

03/11 12:05 20 36 39 51 26 35 32 30 10 32 0 / NA 

03/11 17:25 15 34 39 56 24 33 30 29 17 18 1-3 / NA 

N74IN001 
(LT) 

06/03 16:40 1440 52 55 80 31 50 45 42 
46 92 6-8 / W 

06/04 16:40 1440 53 59 82 37 53 50 48 

N74IN002 
(LT) 

06/03 17:10 1440 51 56 81 31 50 45 42 
50 94 0-1 / NA 

06/04 17:10 1440 44 50 83 21 44 39 36 

N74IN003 
(LT) 

06/03 18:10 1440 54 60 84 30 48 45 42 
51 89 0 / NA 

06/04 18:10 1440 46 49 80 22 44 39 36 
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Feature 
ID 

2015 
Start 
Date 

(mm/d
d) 

Start 
Time 
(hh:m

m) 

Duration 
(minutes

) 

SPL Metrics and Statistical Values (dBA) 

Measured 
Meteorological Data at 

Time of SLM Setup 

Leq Ldn 
Lma

x 
Lmi

n L10 L50 L90 
Temp
. (°F) 

RH 
(%) 

Avg. 
Wind 

Speed 
(mph) & 
Direction 

N74IN004 
(LT) 

06/03 17:40 1440 48 52 71 29 48 44 42 
50 95 0-1 / NA 

06/04 17:40 1440 44 49 75 42 42 38 35 

N74IN001 
(ST) 

06/03 22:30 20 38 - 48 31 39 37 35 50 86 10 / N 

06/04 22:20 20 54 - 72 50 55 54 53 49 94 0 / NA 

06/05 9:40 20 54 60 63 50 55 54 52 49 91 0 / NA 

N74IN002 
(ST) 

06/03 23:20 20 38 - 53 30 39 35 33 49 86 4 / N 

06/04 22:50 20 31 - 44 24 32 30 28 48 93 2 / SE 

06/05 10:40 20 46 45 61 34 45 40 37 51 85 0 / NA 

N74IN003 
(ST) 

06/05 00:10 20 33 - 44 24 34 31 28 49 92 0 / NA 

06/05 16:40 20 42 42 51 36 43 42 40 50 90 0 / NA 

N74IN004 
(ST) 

06/04 23:30 20 34 - 42 26 35 33 31 48 94 2 / S 

06/05 11:30 20 41 42 51 34 43 40 38 51 83 0 / NA 

The LT noise levels shown in Table 4-1 represent data collected during the indicated 
measurement period (two consecutive 24-hour monitoring durations). The ST noise levels 
presented in Table 4-1 reflect partial-hour measurement periods having indicated durations of 
consecutive minutes. 

Appendix A presents the SPL metrics and statistical values for the LT monitoring positions at 
hourly resolution. Summarized data from Table 4-1 and plots of acoustical metrics in Appendix A 
indicate that the outdoor ambient sound environment at an NSA can vary by time of day, from day 
to day, and from season to season. While measured levels from the summer field survey were 
often higher than those collected during the winter survey, that finding could not be said for all 
locations. Hence, the two seasons of field surveys provides what might be considered a 
representative range of values at each monitoring location. The following measurement location 
descriptions provide detailed information on SLM placement, observed noise sources, and 
photographs displaying conditions during both field seasons. Photos of short-term measurements 
that were collocated with long-term sites are omitted due to redundancy. 
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N74IN001: LT (48-hour) and ST (10-20-minute) SPL measurements were conducted in the front 
yard of a residence to the north of the proposed LNG liquefaction facility. The SLM was placed 
approximately 50 feet south of the house located on the northwest corner of Malaitna Road and 
Tarawa Street, and approximately 6,740 feet north of the proposed LNG liquefaction facility 
construction boundary. The audible noise sources perceived during SLM setup and disassembly 
at this location were birdcalls, roadway traffic, and mechanical noise from the south-southeast. 

  
Photographs 1 and 2 – N74IN001 

Long-term measurements conducted on March 10, 2015 and June 3, 2015. Photographic view is 
north at GPS coordinates 60.693823, -151.376805. 
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N74IN002: LT (48-hour) and ST (10-20-minute) SPL measurements were conducted in the back 
yard of a residence to the east of the proposed LNG liquefaction facility. The meter was placed 
approximately 50 feet north of the house located on the north side of Ray Court east of Top Gun 
Street (Jody Street on Google Maps), and approximately 20 feet east of the proposed LNG 
liquefaction facility construction boundary. The audible noise sources perceived during SLM setup 
and disassembly at this location were wind chimes and birdcalls.  

  
Photographs 3 and 4 – N74IN002 

Long-term measurements conducted on March 10, 2015 and June 3, 2015. Photographic view is south-
southwest at GPS coordinates 60.667105, -151.341348 
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N74IN003: LT (48-hour) and ST (10-20-minute) SPL measurements were conducted in the back 
yard of a residence to the south of the proposed LNG liquefaction facility. The meter was placed 
approximately 50 feet north of the house located on the north side of Spruce Place north of South 
Miller Loop Road, and approximately 1,595 feet south of the proposed LNG liquefaction facility 
construction boundary. The audible noise sources perceived during monitor setup and 
disassembly at this location were road traffic, aircraft flyovers, dogs barking, and birdcalls.  

  
Photographs 5 and 6 – N74IN003 

Long-term measurements conducted on March 10, 2015 and June 3, 2015. Photographic view is south-
southeast at GPS coordinates 60.653763, -151.342056 
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N74IN004: LT (48-hour) and ST (10-20-minute) SPL measurements were conducted on the 
property of a residence to the southeast of the proposed LNG liquefaction facility. The house is 
located at the northern terminus of Redoubt Drive off of Birch Lane. During the winter survey, the 
ST meter was placed approximately 60 feet east of the front façade of the home, approximately 
270 feet southeast of the proposed LNG liquefaction facility construction boundary. During the 
summer survey, the meter was placed approximately 30 feet northwest of the home, 
approximately 136 feet southeast of the proposed LNG liquefaction facility construction 
boundary.. The audible noise sources perceived during the surveys at this location were dogs 
barking, distant roadway traffic, birdcalls, and aircraft flyovers. 

  
Photographs 7 and 8 – N74IN004 

Winter short-term measurement and summer long-term measurement conducted on March 10, 2015 and 
June 3, 2015 respectively. Photographic view for winter ST (front yard of home) is west at GPS 

coordinates 60.65376302, -151.34205585. Photographic view for summer LT (back yard of home) is 
southeast at GPS coordinates 60.653783, -151.342844. 
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5.0 ACRONYMS AND ABBREVIATIONS 
FERC  Federal Energy Regulatory Commission 

LNG  Liquefied Natural Gas 

LT  long-term 

NSA  noise sensitive area 

Project  Alaska LNG 

SLM  Sound Level Meter 
SPL  sound pressure level 

ST  short-term 
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6.0 APPENDICES 
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APPENDIX A – LONG-TERM MONITORING HOURLY DETAIL 
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Table A-1. Monitoring Position N74IN001-Winter, First 24 hours (Start 03/10/15) 

 
Hour Start 

Time (hh:mm) 
A-weighted SPL Metric or Statistical Value 

Leq Lmax Lmin L10 L50 L90 
11:00 60 88 32 43 39 36 
12:00 43 66 32 43 39 37 
13:00 38 49 31 39 37 35 
14:00 39 60 31 39 36 35 
15:00 44 65 30 41 37 35 
16:00 52 80 31 46 41 36 
17:00 41 66 30 39 36 34 
18:00 46 70 29 44 40 36 
19:00 50 72 32 44 40 38 
20:00 45 66 40 46 43 42 
21:00 47 69 41 45 44 44 
22:00 46 66 38 46 45 44 
23:00 42 55 36 43 40 38 
00:00 56 80 36 45 41 38 
01:00 40 58 35 40 39 38 
02:00 41 62 35 40 39 38 
03:00 45 68 37 42 41 40 
04:00 46 52 42 46 46 45 
05:00 46 57 39 47 45 44 
06:00 45 55 38 46 44 43 
07:00 46 53 43 47 46 45 
08:00 62 75 44 55 54 53 
09:00 47 66 43 47 46 45 
10:00 60 83 40 53 46 43 
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Table A-2. Monitoring Position N74IN001-Winter, Second 24 hours (Start 03/11/15) 

 
Hour Start 

Time (hh:mm) 
A-weighted SPL Metric or Statistical Value 

Leq Lmax Lmin L10 L50 L90 
11:00 48 66 38 48 45 43 
12:00 43 66 32 42 39 36 
13:00 47 71 31 42 38 35 
14:00 39 57 30 40 36 34 
15:00 52 74 31 48 42 38 
16:00 47 72 31 41 38 35 
17:00 43 65 30 39 36 35 
18:00 53 82 30 40 36 35 
19:00 55 82 34 47 42 39 
20:00 45 66 40 45 43 42 
21:00 47 69 40 46 44 44 
22:00 44 61 40 45 43 42 
23:00 44 54 40 45 43 43 
00:00 45 56 28 44 43 42 
01:00 33 54 28 33 31 30 
02:00 37 47 26 34 32 31 
03:00 45 50 41 45 44 44 
04:00 43 53 40 44 43 43 
05:00 41 49 30 41 39 38 
06:00 45 52 37 45 44 43 
07:00 45 64 30 45 42 40 
08:00 40 53 30 41 39 36 
09:00 46 67 38 46 45 44 
10:00 43 67 34 42 40 39 
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Table A-3. Monitoring Position N74IN002-Winter, First 24 hours (Start 03/10/15) 

 
Hour Start 

Time (hh:mm) 
A-weighted SPL Metric or Statistical Value 

Leq Lmax Lmin L10 L50 L90 
12:30 42 62 27 40 36 34 
13:30 38 52 30 39 36 34 
14:30 40 56 29 40 37 34 
15:30 44 70 26 40 36 33 
16:30 39 55 25 38 34 32 
17:30 35 54 25 35 32 30 
18:30 33 49 24 34 31 29 
19:30 33 50 26 33 31 29 
20:30 45 76 24 38 34 31 
21:30 39 51 32 39 37 36 
22:30 34 49 28 35 33 32 
23:30 38 55 27 37 35 34 
00:30 34 51 25 34 32 30 
01:30 36 58 26 34 31 30 
02:30 32 47 21 33 29 28 
03:30 37 50 23 37 35 34 
04:30 36 47 26 37 35 33 
05:30 37 55 28 37 35 34 
06:30 37 52 26 37 36 34 
07:30 38 51 30 39 36 35 
08:30 37 52 28 37 35 33 
09:30 38 56 27 38 34 33 
10:30 36 54 25 34 32 30 
11:30 37 51 28 38 36 33 
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Table A-4. Monitoring Position N74IN002-Winter, Second 24 hours (Start 03/11/15) 

 
Hour Start 

Time (hh:mm) 
A-weighted SPL Metric or Statistical Value 

Leq Lmax Lmin L10 L50 L90 
12:30 57 78 29 49 43 40 
13:30 37 51 30 38 35 33 
14:30 42 66 27 39 36 34 
15:30 38 53 28 39 35 33 
16:30 37 52 28 38 35 33 
17:30 38 54 26 38 34 31 
18:30 35 60 25 33 30 29 
19:30 42 68 26 39 34 31 
20:30 38 53 25 39 35 32 
21:30 38 56 26 37 35 33 
22:30 34 53 27 34 32 31 
23:30 42 70 27 35 33 31 
00:30 34 53 25 33 31 29 
01:30 35 52 25 34 31 29 
02:30 38 53 28 38 36 35 
03:30 36 56 30 37 35 34 
04:30 37 52 29 38 35 34 
05:30 38 54 29 39 37 36 
06:30 38 51 26 38 35 33 
07:30 41 49 34 42 40 39 
08:30 42 55 32 42 40 38 
09:30 40 58 30 38 36 34 
10:30 42 70 28 39 35 32 
11:30 44 64 28 43 38 36 
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Table A-5. Monitoring Position N74IN003-Winter, First 24 hours (Start 03/10/15) 

 
Hour Start 

Time (hh:mm) 
A-weighted SPL Metric or Statistical Value 

Leq Lmax Lmin L10 L50 L90 
14:00 55 81 30 43 36 40 
15:00 40 55 30 41 36 33 
16:00 42 72 31 41 36 34 
17:00 42 53 29 43 38 33 
18:00 39 50 28 40 35 33 
19:00 37 47 24 38 32 31 
20:00 42 69 31 43 37 29 
21:00 42 67 31 43 36 31 
22:00 39 57 26 41 32 32 
23:00 41 69 24 40 31 33 
00:00 35 51 23 34 28 31 
01:00 34 48 23 33 27 31 
02:00 34 55 21 31 25 29 
03:00 32 48 24 32 28 29 
04:00 36 51 24 36 29 35 
05:00 41 51 27 42 35 34 
06:00 43 53 29 44 38 34 
07:00 44 60 31 44 39 36 
08:00 42 55 33 44 38 33 
09:00 43 61 34 43 38 39 
10:00 45 71 31 41 37 38 
11:00 43 62 30 40 35 34 
12:00 42 68 30 41 36 32 
13:00 53 78 29 44 36 36 
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Table A-6. Monitoring Position N74IN003-Winter, Second 24 hours (Start 03/11/15) 

 
Hour Start 

Time (hh:mm) 
A-weighted SPL Metric or Statistical Value 

Leq Lmax Lmin L10 L50 L90 
14:00 43 70 31 43 37 40 
15:00 54 79 30 45 37 33 
16:00 54 79 29 48 40 35 
17:00 56 81 28 48 44 41 
18:00 61 80 27 49 39 34 
19:00 62 80 26 52 41 34 
20:00 62 79 29 51 43 37 
21:00 41 69 29 42 38 34 
22:00 39 51 27 41 36 33 
23:00 39 50 26 41 37 33 
00:00 38 52 27 39 35 32 
01:00 36 48 27 37 33 30 
02:00 33 46 26 35 32 29 
03:00 34 48 24 34 31 29 
04:00 36 49 28 37 34 32 
05:00 40 50 27 42 38 34 
06:00 42 55 28 44 41 38 
07:00 44 52 33 46 43 40 
08:00 44 59 33 46 43 40 
09:00 42 50 32 44 41 38 
10:00 39 52 32 40 38 36 
11:00 40 58 30 40 37 35 
12:00 43 58 30 44 41 38 
13:00 50 77 38 46 43 41 
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Table A-7. Monitoring Position N74IN001-Summer, First 24 hours (Start 06/03/15) 

 
Hour Start 

Time (hh:mm) 
A-weighted SPL Metric or Statistical Value 

Leq Lmax Lmin L10 L50 L90 
16:40 59 80 44 59 52 49 
17:40 52 72 38 55 47 44 
18:40 50 72 33 47 41 38 
19:40 48 72 32 48 40 36 
20:40 55 79 31 49 40 35 
21:40 53 73 31 48 39 35 
22:40 46 69 33 44 38 35 
23:40 46 66 37 46 43 42 
0:40 48 62 43 50 47 45 
1:40 48 61 41 50 46 44 
2:40 47 73 38 49 43 41 
3:40 44 67 35 46 41 38 
4:40 46 58 38 49 43 40 
5:40 46 63 39 48 44 42 
6:40 52 75 41 49 46 43 
7:40 50 73 40 50 46 44 
8:40 50 63 42 52 48 46 
9:40 49 59 41 50 48 46 
10:40 50 68 40 51 46 44 
11:40 51 74 41 50 46 43 
12:40 55 80 41 51 46 44 
13:40 53 74 42 53 48 46 
14:40 51 68 42 52 49 46 
15:40 52 76 41 51 47 44 
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Table A-8. Monitoring Position N74IN001-Summer, Second 24 hours (Start 06/04/15) 

 
Hour Start 

Time (hh:mm) 
A-weighted SPL Metric or Statistical Value 

Leq Lmax Lmin L10 L50 L90 
16:40 48 66 40 50 45 43 
17:40 50 74 37 46 42 41 
18:40 48 75 37 46 41 39 
19:40 49 78 37 45 41 39 
20:40 51 81 37 45 41 40 
21:40 58 82 40 52 50 48 
22:40 53 63 48 55 52 50 
23:40 51 64 42 53 48 45 
00:40 53 61 48 55 53 51 
01:40 51 58 48 53 51 50 
02:40 51 57 47 53 51 49 
03:40 53 60 48 55 52 50 
04:40 52 58 48 54 52 51 
05:40 50 59 46 52 50 48 
06:40 55 78 46 53 51 49 
07:40 52 57 48 53 52 50 
08:40 52 65 47 53 51 50 
09:40 56 75 50 56 54 52 
10:40 55 63 50 56 54 53 
11:40 54 73 49 55 52 51 
12:40 53 63 49 55 52 51 
13:40 53 72 48 54 51 50 
14:40 54 71 49 56 53 51 
15:40 57 75 48 57 53 51 
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Table A-9. Monitoring Position N74IN002-Summer, First 24 hours (Start 06/03/15) 

 
Hour Start 

Time (hh:mm) 
A-weighted SPL Metric or Statistical Value 

Leq Lmax Lmin L10 L50 L90 
17:10 55 79 41 56 50 47 
18:10 52 72 35 53 45 41 
19:10 44 62 33 46 39 36 
20:10 55 79 32 50 40 35 
21:10 53 73 31 49 39 35 
22:10 56 81 31 47 39 35 
23:10 46 69 33 44 40 38 
00:10 48 66 41 48 45 44 
01:10 48 58 42 50 47 45 
02:10 47 62 39 49 45 42 
03:10 45 73 35 46 41 39 
04:10 46 67 37 48 43 39 
05:10 47 63 39 49 45 42 
06:10 46 61 39 48 45 42 
07:10 52 75 41 49 46 43 
08:10 51 73 40 52 47 45 
09:10 50 63 44 51 49 47 
10:10 49 68 40 50 46 44 
11:10 50 74 41 50 46 43 
12:10 54 80 41 50 46 43 
13:10 54 77 42 53 47 45 
14:10 52 74 43 53 49 47 
15:10 51 74 42 52 48 46 
16:10 51 76 39 50 45 46 
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Table A-10. Monitoring Position N74IN002-Summer, Second 24 hours (Start 06/04/15) 

 
Hour Start 

Time (hh:mm) 
A-weighted SPL Metric or Statistical Value 

Leq Lmax Lmin L10 L50 L90 
17:10 45 64 36 47 42 40 
18:10 41 62 35 41 39 37 
19:10 39 56 32 41 37 34 
20:10 38 62 31 39 35 33 
21:10 42 58 29 43 37 33 
22:10 36 58 25 37 33 29 
23:10 37 45 25 38 36 33 
00:10 31 43 21 33 29 26 
01:10 42 64 22 42 39 33 
02:10 38 49 32 39 37 35 
03:10 47 62 31 48 41 37 
04:10 43 54 30 47 41 37 
05:10 47 57 41 50 46 44 
06:10 48 79 35 49 45 42 
07:10 45 55 34 47 43 40 
08:10 42 63 30 42 36 34 
09:10 42 60 30 44 37 34 
10:10 47 68 34 48 42 39 
11:10 43 65 33 43 37 35 
12:10 44 61 31 46 39 36 
13:10 46 69 32 48 39 37 
14:10 50 83 35 46 41 39 
15:10 45 64 34 48 39 37 
16:10 43 60 36 44 41 39 

 

 
  

20
25
30
35
40
45
50
55
60
65
70
75
80
85
90

17
:1

0
18

:1
0

19
:1

0
20

:1
0

21
:1

0
22

:1
0

23
:1

0
00

:1
0

01
:1

0
02

:1
0

03
:1

0
04

:1
0

05
:1

0
06

:1
0

07
:1

0
08

:1
0

09
:1

0
10

:1
0

11
:1

0
12

:1
0

13
:1

0
14

:1
0

15
:1

0
16

:1
0

Leq Lmax Lmin



 

BASELINE NOISE LEVEL REPORT – NIKISKI, AK 
MARCH/JUNE 2015 FIELD SURVEY 

USAI-UR-SRVIB-00-000001-000 
OCTOBER 2015 

REVISION: 1 

  

 
Table A-11. Monitoring Position N74IN003-Summer, First 24 hours (Start 06/03/15) 

 
Hour Start 

Time (hh:mm) 
A-weighted SPL Metric or Statistical Value 

Leq Lmax Lmin L10 L50 L90 
18:10 45 62 36 46 42 40 
19:10 42 57 31 45 40 36 
20:10 43 61 33 45 41 38 
21:10 61 82 37 52 44 40 
22:10 63 83 34 51 43 40 
23:10 38 57 30 40 36 33 
0:10 38 51 32 40 37 35 
1:10 43 54 36 44 41 39 
2:10 45 54 38 48 44 41 
3:10 44 56 39 46 43 41 
4:10 45 58 40 47 44 42 
5:10 46 57 41 48 45 43 
6:10 48 57 42 50 48 45 
7:10 49 62 43 51 48 46 
8:10 49 57 43 51 48 46 
9:10 51 77 44 51 49 47 
10:10 55 81 43 52 48 46 
11:10 54 80 43 52 49 47 
12:10 50 72 43 51 48 46 
13:10 58 84 43 53 48 46 
14:10 50 64 43 52 48 46 
15:10 52 78 43 50 48 46 
16:10 48 65 40 49 47 45 
17:10 47 75 39 47 45 43 

 

 
  

20
25
30
35
40
45
50
55
60
65
70
75
80
85
90

18
:1

0
19

:1
0

20
:1

0
21

:1
0

22
:1

0
23

:1
0

0:
10

1:
10

2:
10

3:
10

4:
10

5:
10

6:
10

7:
10

8:
10

9:
10

10
:1

0
11

:1
0

12
:1

0
13

:1
0

14
:1

0
15

:1
0

16
:1

0
17

:1
0

Leq Lmax Lmin



 

BASELINE NOISE LEVEL REPORT – NIKISKI, AK 
MARCH/JUNE 2015 FIELD SURVEY 

USAI-UR-SRVIB-00-000001-000 
OCTOBER 2015 

REVISION: 1 

  

 
Table A-12. Monitoring Position N74IN003-Summer, Second 24 hours (Start 06/04/15) 

 
Hour Start 

Time (hh:mm) 
A-weighted SPL Metric or Statistical Value 

Leq Lmax Lmin L10 L50 L90 
18:10 46 69 35 44 42 39 
19:10 52 80 29 43 38 36 
20:10 38 52 30 40 36 34 
21:10 38 54 28 41 37 34 
22:10 40 52 27 43 39 33 
23:10 37 52 23 41 34 28 
00:10 35 48 22 39 31 26 
01:10 44 57 24 42 36 33 
02:10 34 53 26 35 29 27 
03:10 36 51 23 38 29 26 
04:10 41 53 24 44 38 29 
05:10 45 56 35 48 44 40 
06:10 45 54 33 46 43 40 
07:10 43 55 36 45 42 40 
08:10 40 53 31 42 39 36 
09:10 43 54 32 44 41 38 
10:10 50 72 36 50 45 42 
11:10 45 65 35 47 44 41 
12:10 52 76 35 48 42 40 
13:10 43 61 35 45 41 39 
14:10 46 69 38 45 42 40 
15:10 45 54 36 47 44 41 
16:10 44 56 37 46 43 41 
17:10 53 80 32 45 41 38 
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Table A-13. Monitoring Position N74IN004-Summer, First 24 hours (Start 06/03/15) 

 
Hour Start 

Time (hh:mm) 
A-weighted SPL Metric or Statistical Value 

Leq Lmax Lmin L10 L50 L90 
17:40 51 71 38 50 45 42 
18:40 40 48 31 42 39 36 
19:40 47 70 31 45 38 35 
20:40 44 68 33 46 42 40 
21:40 44 52 36 46 43 40 
22:40 42 60 29 43 38 35 
23:40 38 60 29 38 34 32 
00:40 42 56 34 44 40 37 
01:40 45 55 39 48 44 41 
02:40 45 57 39 47 44 42 
03:40 46 54 39 48 45 43 
04:40 46 55 40 48 45 43 
05:40 45 56 40 47 45 43 
06:40 46 55 41 48 45 44 
07:40 48 60 41 50 47 44 
08:40 50 56 44 52 49 47 
09:40 50 70 44 51 49 47 
10:40 50 60 44 51 49 47 
11:40 49 63 43 51 49 47 
12:40 51 61 44 54 50 48 
13:40 51 68 45 53 49 47 
14:40 51 68 42 52 49 46 
15:40 48 68 39 49 46 45 
16:40 47 65 40 48 45 43 
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Table A-14. Monitoring Position N74IN004-Summer, Second 24 hours (Start 06/04/15) 

 
Hour Start 

Time (hh:mm) 
A-weighted SPL Metric or Statistical Value 

Leq Lmax Lmin L10 L50 L90 
17:40 44 54 36 46 42 40 
18:40 42 65 31 41 37 35 
19:40 33 41 28 35 33 31 
20:40 35 52 28 37 33 31 
21:40 50 75 25 39 34 31 
22:40 42 74 28 39 36 32 
23:40 36 48 25 38 33 30 
00:40 46 62 22 42 35 30 
01:40 33 49 26 35 31 28 
02:40 37 51 25 39 34 30 
03:40 38 50 26 41 36 32 
04:40 44 52 30 46 43 39 
05:40 44 52 38 46 43 41 
06:40 44 55 31 46 42 39 
07:40 42 51 31 43 40 37 
08:40 38 50 31 41 37 35 
09:40 47 66 34 46 43 40 
10:40 47 69 34 45 41 38 
11:40 44 64 34 45 40 38 
12:40 50 75 33 44 38 36 
13:40 44 59 36 45 42 40 
14:40 44 62 36 45 41 39 
15:40 42 55 37 44 42 40 
16:40 43 66 35 44 41 39 
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APPENDIX B – FIELD SURVEY NOTATION SHEETS
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APPENDIX C – GLOSSARY OF ACOUSTICAL TERMS 
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The following descriptions help explain and differentiate important terms, metrics, statistical 
values and concepts that are used in the presentation of field survey data and observations in this 
report.  

• Noise – Whether something is perceived as a noise event is influenced by the type of sound, the 
perceived importance of the sound, and its appropriateness in the setting, the time of day and the 
type of activity during which the noise occurs and the sensitivity of the listener. 

• Sound – For purposes of the sound survey, is a physical phenomenon generated by minute 
vibrations that result in waves that travel through a medium, such as air, and result in auditory 
perception by the human brain. 

• Frequency – Sound frequency is measured in Hertz (Hz), which is a measure of how many times 
each second the crest of a sound pressure wave passes a fixed point. For example, when a 
drummer beats a drum, the skin of the drum vibrates a number of times per second. When the 
drum skin vibrates 100 times per second it generates a sound pressure wave that is oscillating at 
100 Hz, and this pressure oscillation is perceived by the ear/brain as a tonal pitch of 100 Hz. 
Sound frequencies between 20 and 20,000 Hz are within the range of sensitivity of the best 
human ear. 

• Amplitude or Level – Is measured in decibels (dB) using a logarithmic scale. A sound level of 
zero dB is approximately the threshold of human hearing and is barely audible under extremely 
quiet listening conditions. Normal speech has a sound level of approximately 60 dB. Sound levels 
above approximately 110 dB begin to be felt inside the human ear as discomfort and eventually 
pain at 120 dB and higher levels. The minimum change in the sound level of individual events 
that an average human ear can detect is about one to two dB. A three to five dB change is readily 
perceived. A change in sound level of about 10 dB is usually perceived by the average person as 
a doubling (or if decreasing by 10 dB, halving) of the sound’s loudness. 

• Sound pressure – Sound level is usually expressed by reference to a known standard. This 
report refers to sound pressure level (SPL or Lp). In expressing sound pressure on a logarithmic 
scale, the sound pressure is compared to a reference value of 20 micropascals (µPa). Lp 
depends not only on the power of the source, but also on the distance from the source and on the 
acoustical characteristics of the space surrounding the source.  

• A-weighting – Sound from a tuning fork contains a single frequency (a pure tone), but most 
sounds one hears in the environment do not consist of a single frequency and instead are 
composed of a broad band of frequencies differing in sound level. The method commonly used to 
quantify environmental sounds consists of evaluating all frequencies of a sound according to a 
weighting system that reflects the typical frequency-dependent sensitivity of average healthy 
human hearing. This is called “A-weighting,” and the decibel level measured is referred to as 
dBA. In practice, the level of a noise source is conveniently measured using a sound level meter 
that includes a filter corresponding to the dBA “curve” of decibel adjustment per octave band 
center frequency (OBCF) from a “flat” or unweighted SPL. 

• Equivalent sound level – Although sound level value may adequately indicate the level of 
environmental noise at any instant in time, community noise levels vary continuously. Most 
environmental noise includes a mixture of noise from distant sources that creates a relatively 
steady background noise in which no particular source is identifiable. A single descriptor, Leq , 
may be used to describe sound that is changing in level. Leq  is the energy-average dBA during a 
measured time interval. It is the “equivalent” constant sound level that would have to be produced 
by a given source to equal the acoustic energy contained in the fluctuating sound level measured. 

• Lmax and Lmin  – It is often desirable to know the range of amplitudes for the noise source(s) 
under study. This is typically accomplished by reporting the Lmax and Lmin indicators that 
represent the root mean square (RMS) maximum and minimum noise levels during a given 
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monitoring interval. The Lmin value obtained for a particular monitoring location is often called the 
“noise floor.” 

• Statistical sound values – To describe the time-varying character of environmental noise, the 
statistical noise descriptors L10, L50, and L90 are commonly used. These are the noise levels 
exceeded during 10, 50, and 90 percent of a stated time interval, respectively. Sound levels 
associated with L10 typically describe transient or short-term events, while levels associated with 
L90 describe the “steady state” (or most prevalent) background noise conditions. 

• Day-night sound level – Average sound exposure over a 24-hour period is often presented as a 
day-night average, or time-weighted, sound level (Ldn). Ldn values are calculated from hourly Leq  
values, with the Leq  values for the nighttime period (10 p.m. to 7 a.m.) increased by 10 dB to 
reflect the greater disturbance potential from nighttime sounds. 
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