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1. OVERVIEW OF NOISE STUDY   
 
This Noise Assessment is to determine the noise impact of establishing an unimproved landing zone at Great Falls 
International Airport, MT (GTF). This study includes noise modeling of military operations to identify the affected 
environment noise exposure as well as the impact of the proposed action. The previous military noise analysis at 
GTF was completed in 2013 for the C-130 Conversion Environmental Assessment. The previous Part 150 civilian 
noise analysis was completed in 2015, but the airport and the noise modeling contractor were unable to supply the 
required modeling files in order to use the 2016 study. Therefore, the civilian operations in this study will be based 
on the 2007 Part 150 study at GTF. Datasets for this analysis were collected from the Montana Air National Guard 
(MTANG) through communication in 2021. These datasets include the operational figures (e.g. annual numbers and 
types of operations flown), flight tracks, flight profiles, runway and flight track utilization for all based military 
aircraft at GTF. 
 
2. SOUND AND NOISE OVERVIEW, METRICS, AND METHODOLOGY 
 
Sound is a physical phenomenon consisting of vibrations that travel through a medium, such as air, and sensed by 
the human ear.  Audible sounds are those vibrations sensed by the human ear.  The standard for the loudness of 
sound or noise levels is a quantity known as the decibel (dB).  The human ear is not uniformly sensitive to all 
frequencies of sound.  
 
Most common sound sources are measured using A-weighted decibels (dBA).  The A-weighting corresponds to the 
ear’s sensitivity and deemphasizes very high and low sound frequencies to only reflect the frequencies that people 
actually hear.  The military typically uses A-weighting to describe sound from generators, aircraft, and general 
transportation.  
 
Noise is defined as any sound that is undesirable because it interferes with communication, is intense enough to 
damage hearing, or is otherwise intrusive.  Human response to noise varies depending on the type and characteristics 
of the noise, distance between the noise source and the receptor, receptor sensitivity, and time of day.  
 
2.1. SOUND EXPOSURE LEVEL (SEL) 
 
SEL is a metric that represents both the intensity of a sound and its duration. Individual time-varying noise events 
(e.g., aircraft overflights) have two main characteristics: a sound level that changes throughout the event and a 
period of time during which the event is heard. SEL provides a measure of the net exposure of the entire acoustic 
event, but it does not directly represent the sound level heard at any given time. During an aircraft flyover, SEL 
would include both the maximum sound level and the lower sound levels produced during onset and recess periods 
of the overflight. SEL is a logarithmic measure of the total acoustic energy transmitted to the listener during the 
event. Mathematically, it represents the sound level of a constant sound that would, in one second, generate the same 
acoustic energy as the actual time-varying noise event. 
 
2.2. DAY-NIGHT AVERAGE SOUND LEVEL (DNL) 
 
Authorized by Congress, in 1974 the Environmental Protection Agency (EPA) devised a single noise descriptor or 
metric for environmental noise and established DNL as the preferred noise metric for assessing impacts from aircraft 
noise.  The Federal Aviation Administration (FAA) established DNL as the primary metric for aircraft noise analysis 
and expressing aircraft noise exposure in the United States.     
 
DNL is a complex metric that sums the SEL of all operational noise events over a 24-hour period. DNL is separated 
into two unique acoustical periods: daytime and nighttime. The daytime period is from 700 to 2200 hours, and the 
nighttime period is from 2200 to 700. An additional 10 dB is applied to events occurring during the nighttime period 
to account for the added intrusiveness of sounds that occur during normal sleeping hours, both because of the 
increased sensitivity to noise during those hours and because ambient sound levels during nighttime are typically 
about 10 dB lower than daytime hours. 
 
DNL does not represent the sound level heard at any particular time, but it quantifies the total sound energy 
received. While it is normalized as an average, it represents all of the sound energy and is therefore a cumulative 
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measure. Therefore a single event SEL could be significantly higher than the DNL level at a specified location. 
Although DNL provides a single measure of the overall noise impact, it does not provide specific information on the 
number of noise events or the individual sound levels that occur during the 24-hour period. For example, a daily 
average sound level of 65 dB could result from only a few loud events or many relatively quiet events. 
 
2.3. METHODOLOGY   
 
2.3.1. DATA COLLECTION 
 
The data for this study was initially developed for the 2013 C-130 Conversion Noise Study. The data was changed 
and updated based on information from the MTANG through email communication in 2021. The verified or updated 
information include operational figures (e.g. annual numbers and types of operations flown), flight tracks, flight 
profiles, runway and flight track utilization for all based military aircraft at GTF. The data was verified through an 
iterative process as the aircrews and modelers translate the flying parameters into the parameters utilized by the 
noise model. This iterative process ensures that the modeled flight profiles provide an accurate description of the 
aircrews’ nominal flight procedures throughout the year. 
 
2.3.2. MODELING 
 
The United States Air Force (USAF) created NoiseMap, a suite of computer modeling programs – as the primary 
tool for evaluating military aircraft noise to predict noise exposures from aircraft flight, maintenance, and ground 
run-up operations. NoiseMap calculates DNL values on a grid of ground locations on and around a specified 
location. The NMPlot program draws contours of equal DNL for overlay onto land-use maps. For noise studies, 
DNL contours of 65 and above are developed. NoiseMap also has the flexibility of calculating sound metrics (e.g. 
SEL and DNL) at specified points so that noise values at representative locations around a specified location can be 
described in more detail. 
 
2.4. SIGNIFICANT IMPACT THRESHOLD 
 
According to the FAA (2015), a significant noise impact would occur if analysis shows that the proposed action will 
cause noise sensitive areas to experience an increase in noise of DNL 1.5 dB or more at or above DNL 65 dB noise 
exposure when compared to the affected environment for the same timeframe. For example, an increase from 63.5 dB 
to 65 dB is considered a significant impact.  
 
Important in the threshold above is a determination of what qualifies as a noise sensitive area. The FAA (2015) 
states “Normally, noise sensitive areas include residential, educational, health, and religious structures and sites, and 
parks, recreational areas, areas with wilderness characteristics, wildlife refuges, and cultural and historical sites. For 
example, in the context of noise from airplanes and helicopters, noise sensitive areas include such areas within the 
DNL 65 dB noise contour.” 
 
3. AFFECTED ENVIRONMENT 
 
Currently the 120th Airlift Wing (120AW) operates out of GTF, as well as civilian aircraft operations. Table 1 
shows the historical operational count for GTF; military and civilian operations are combined in this table.  
 

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

38,064 36,591 35,606 33,382 35,696 35,580 32,423 34,599 34,524 33,865 

 Table 1 – GTF Annual Operational Totals 

As shown in Table 1, there has been little change in the total amount of operations at GTF in the past 10 years, 
therefore remodeling of the civilian operations was determined to be unnecessary. The civilian operations and 
associated noise are captured through FAA Part 150 Noise Studies. As mentioned earlier, the previous Part 150 
Studies at GTF were in 2007 and 2016. The studies produced DNL grids that can be combined with the NMPlot 
DNL grid that was produced through this study. In this way, this study is able to accurately assess and discuss the 
impact of the proposed action.  
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Table 2 depicts the modeled military operations at GTF. These numbers were updated and verified in 2021. Table 3 
shows the affected environment runway utilization. 
 

GTF 
Arrival Departure Pattern Operations Combined Operations 

Day Night Total Day Night Total Day Night Total Day Night Total 

Based Aircraft         
C-130 1905 455 2360 2360 0 2360 17820 1980 19800 22085 2435 24520 
Transient 
Aircraft         
Attack/Fighter 251 13 265 251 13 265 0 0 0 503 27 529 
Bomber/Transport 251 13 265 251 13 265 0 0 0 503 27 529 
Rotary Wing 0 0 0 0 0 0 0 0 0 0 0 0 
Miscellaneous 0 0 0 0 0 0 0 0 0 0 0 0 
Totals         
Based 1905 455 2360 2360 0 2360 17820 1980 19800 22085 2435 24520 
Transient 503 26 529 503 27 529 0 0 0 1006 53 1059 
Combined  2408 481 2889 2863 27 2889 17820 1980 19800 23091 2488 25579 

Table 2 – GTF Modeled Military Operations 

Runway Utilization 

3 20.6% 

17 17.2% 

21 55.8% 

35 6.3% 
Table 3 – Affected Environment Runway Utilization 

 
The affected environment operational noise footprint is shown in Figure 1. As stated earlier, the military and civilian 
grids can be combined into one. Figure 1 shows the combined military and civilian operational noise in dB DNL 

contour lines. 
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Figure 1 – Affected Environment dB DNL Contours 

4. PROPOSED ACTION 
 
The proposed action is to establish an unimproved landing zone (LZ) adjacent to runway 17/35 at GTF in 
support of the 120AW. The proposed LZ would fulfill training requirements for C-130 aircrew. The proposed 
LZ (blue) is depicted in Figure 2.  
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Figure 2 – Proposed LZ (blue) at GTF 
  
Landing Zone Location (lat/long): 

 North End: 47.493717, - 111.37567 
 South End: 47.479734, - 111.37567 
 Width: 60 feet 

 
The proposed action will move 100 closed pattern operations per year from current runways, to the proposed LZ. 
The proposed runway utilization is shown in Table 4. 
 

Runway Utilization 

3 20.6% 

17 17.0% 

21 55.8% 

35 6.2% 

ALZ 17 0.2% 

ALZ 35 0.1% 
Table 4 – Proposed Action Runway Utilization 

 
Figure 3 depicts the proposed action 65 dB DNL contour. As stated earlier, a significant noise impact would occur if 
analysis shows that the proposed action will cause noise sensitive areas to experience an increase in noise of DNL 
1.5 dB or more at or above DNL 65 dB noise exposure when compared to the affected environment. Figure 3 shows 
that the proposed action does not increase noise of DNL 1.5 dB or more compared to the affected environment. 
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Therefore the proposed action does not meet the threshold of significance. The proposed action and the affected 
environment have nearly identical dB DNL contours because only 100 operations are proposed to change, out of the 
35,000 operations taking place at GTF each year. 
 

 
Figure 3 – Proposed Action dB DNL Contours 
 
As stated before, DNL does not represent the sound level heard at any particular time, but it quantifies the total 
sound energy received and averages that over 24 hours. Exposure to a single event or the SEL sound is often higher 
than the DNL levels at a specified point.  For example a C-130 flying over Rhodes Park can reach 88.1 dBA SEL, 
however the sound, for land use planning purposes, only reaches 54.7 dBA DNL at the same location.  To 
completely understand the impact of the proposed action, it can be helpful to show the projected sound exposure 
level at specific points of interest.  The acoustical software NoiseMap can provide how a person may hear aircraft 
SELs for selected points of interest. Table 5 lists points of interest near GTF as well as the dBA SEL levels for 
single C-130 operations that may occur at these locations based upon the proposed action. Figure 4 shows the 
locations of the points of interest in relation to GTF. 
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POI Name Long Name C-130 SEL 

P1 Rhodes Park 88.1 
P2 Faith Lutheran Church 80.6 
P3 The Bridge Church 81.2 
P4 Solid Rock Bible Church 86.2 
P5 West Elementary School 86.7 
P6 Five Falls Christian School 81 
P7 Meadowlark Elementary School 75.8 

Table 5 – Points of Interest SEL Levels 
 

 
Figure 4 – Points of Interest Locations 
 
Although operational noise levels would be too low to result in incompatibility with existing land uses and the 
overall effects would be less than significant, aircraft noise is variable over time and individual overflights generate 
distinct acoustical events.  Speech interference in the presence of aircraft noise may occur during an individual 
aircraft flyover event. A typical residential structure provides a noise level reduction of 15 dBA with doors or 
windows open and a reduction of 25 dBA with doors and windows closed (DNWG 2009). 
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