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CHAPTER 4 
Environmental Consequences 

This chapter describes the potential environmental consequences associated with the No Action 
and the Proposed Action Alternatives in accordance with FAA Order 1050.1F. The purpose of the 
Proposed Action is to implement an operational change for aircraft arriving at Boston Logan 
International Airport that will directly enhance the safety and efficiency of the National Airspace 
System. The potential impacts associated with the Proposed Action Alternative are 
determined by comparing the Proposed Action Alternative with the No Action Alternative.  

4.1  Air Quality 
This section presents a summary of the analysis of air quality impacts within the GSA under 
the No Action and Proposed Action Alternatives.  

4.1.1 Overview of Impacts 

Implementation of the Proposed Action would result in an increase of less than 0.1% in the 
amount of fuel burned and emissions emitted within the GSA compared to the No Action 
Alternative. Increased emissions of criteria pollutants would not reach the de minimis thresholds 
that the EPA defines as potentially delaying timely attainment of NAAQS in any of the counties 
that comprise the GSA. As a result, implementation of the Proposed Action would not have a 
significant impact on air quality.  

4.1.2 Methodology 

Emissions standards are set for criteria pollutants by the EPA as directed in Section 108 of the 
CAA. Areas or regions where these emissions standards are not met for one or more criteria 
pollutants are considered to be in nonattainment. Areas that were formerly in 
nonattainment status but have seen improvements in emissions levels that allow them to meet 
current standards are considered to be in maintenance status. The nonattainment and 
maintenance status of counties in the GSA is described in Section 3.4.1.  Section 176(c) of the 
CAA specifies that Federal actions taking place in locations that are nonattainment or 
maintenance for one or more NAAQS must conform to the conditions of the applicable State 
Implementation Plan (SIP), which is known as General Conformity. 40 CFR 93.153(b)(1) and (2) 
specifies thresholds below which emission rates associated with a Federal action are unlikely to 
cause or contribute to a violation of the NAAQS or delay timely attainment of the NAAQS.  These 
thresholds are defined by EPA as de minimis thresholds.   

An ozone transport region (OTR), as defined under Section 184 of the CAA, consists of states 
that are required to submit SIPs and install certain controls for pollutants that form ozone, even if 
they currently meet ozone standards. The state of Massachusetts is part of an OTR spanning 
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thirteen Northeast states, and thus has lower allowable de minimis thresholds for VOCs than 
areas outside of an OTR. For both PM10 and PM2.5, the Boston region is in attainment with CAA 
standards, while for CO, the region is in maintenance status.  De minimis values are shown in 
Table 4.1-1 for nonattainment areas (NAA), and Table 4.1-2 for maintenance areas.   

TABLE 4.1-1 
CRITERIA POLLUTANT DE MINIMIS LIMITS – NONATTAINMENT AREAS 

Criteria Pollutant Tons per year 

Ozone: Volatile organic compounds (VOC) or oxides of nitrogen (NOx): 

Serious NAA’s 50 

Severe NAA’s 25 

Extreme NAA’s 10 

Other ozone NAA’s outside an OTR 100 

Other ozone NAA’s inside an OTR: 

VOC 50 

NOX 100 

Carbon Monoxide (CO): 100 

Sulphur dioxide (SO2) or nitrogen dioxide (NO2): 100 

Particulate matter with a diameter of 10 microns or less (PM10): 

Moderate NAA’s 100 

Serious NAA’s 70 
Particulate matter with a diameter of 2.5 microns or less (PM2.5) 
(direct emissions, SO2, NOX, VOC, and Ammonia): 

Moderate NAA’s 100 

Serious NAA’s 70 

Lead (Pb): All NAA’s 25 

Source: 40 CFR Subpart B 93.153(b)(1)--prepared by RoVolus, 2020 
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TABLE 4.1-2 
CRITERIA POLLUTANT DE MINIMIS LIMITS – MAINTENANCE AREAS 

Criteria Pollutants – Maintenance Areas Tons per year 

Ozone (NOX), SO2 or NO2: 

All maintenance areas 100 

Ozone (VOC’s) 

Maintenance areas inside an OTR 50 

Maintenance areas outside an OTR 100 

CO: All maintenance areas 100 

PM10: All maintenance areas 100 

PM2.5 (direct emissions, SO2, NOX, VOC, and Ammonia) 100 

Pb: All maintenance areas 25 

Source: 40 CFR Subpart B 93.153(b)(1)--prepared by RoVolus, 2020 

Additionally, the Proposed Action falls within a list published by the FAA of actions that are 
presumed to conform with the national ambient air quality standards. Specifically, actions that will 
occur above the mixing height are presumed to conform. In addition, although some of the 
Proposed Action will impact aircraft below the mixing height, the procedure is designed to 
enhance operational efficiency and, therefore, is also considered an action that is presumed to 
conform.20 The Proposed Action reduces delays by providing an additional IAP for aircraft 
approaching the Airport in IMC during the Northeast configuration, as well as providing a generally 
shorter and safer path to Runway 4L for aircraft that currently use the ILS Runway 15R approach 
to transition to a visual landing on Runway 4L. However, since the increased efficiency during 
those times when compared with current operations results in a corresponding increase of 255 
net annual operations that are directly attributable to that new level of efficiency, de minimis 
thresholds were still used to determine potential air quality impacts resulting from the Proposed 
Action. 

4.1.3 Potential Impacts 

AEDT analysis indicated that implementation of the Proposed Action would result in a less than 
0.1% increase in fuel burn when compared with the No Action Alternative.  AEDT was also used 
determine if the increase of emissions exceeded the de minimis thresholds. 

Table 4.1-3 below shows a comparison of criteria pollution emissions within the GSA between 
the No Action and Proposed Action Alternatives.   

20 See 72 Federal Register 41565-41580 (July 30, 2007), https://www.govinfo.gov/content/pkg/FR-2007-07-30/pdf/07-3695.pdf 
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TABLE 4.1-3 
COMPARISON OF FUEL BURN AND CRITERIA POLLUTANT EMISSIONS 

 BELOW MIXING HEIGHT 
(SHORT TONS PER YEAR) 

Pollutant No Action Proposed Action Net Change 

CO 1.894 1.895 +0.001

VOC 0.071 0.071 0

NOx 4.649 4.649  0 

SOx 0.266 0.266 0 

PM2.5 0.027 0.027 0 

PM10 0.027 0.027 0 

Source: Prepared by RoVolus, 2020 

The net change in pollutant emissions below the mixing height for the Proposed Action is multiple 
orders of magnitude less than the de minimis thresholds for all criteria pollutants. Implementing 
the Proposed Action will not cause the de minimis thresholds applicable to the GSA for any 
pollutant to be exceeded. Based on the above analysis, adverse air quality impacts will not occur. 
Therefore, no further air quality analysis is necessary, and a conformity determination is not 
required.  

4.2  Climate 
4.2.1 Overview of Impacts 

While fuel burn would slightly increase under the Proposed Action Alternative when compared 
with the No Action Alternative due to the additional operations, there is no significance threshold 
for GHG emissions set by FAA Order 1050.1F. Regardless of the lack of a threshold, this action 
is not anticipated to cause significant effects on climate. The corresponding increase in CO2 
emissions is minor in the context of current emissions, as well as regional and nationwide 
GHG emissions. As a result, increases in GHG tied to increased fuel burn resulting from the 
Proposed Action Alternative are not significant contributors to climate effects associated with the 
propagation of GHG in the atmosphere. 

4.2.2 Methodology 

In accordance with FAA guidance, AEDT was run to calculate fuel burn and CO2 emissions for 
the entire lengths of modeled flight tracks for both the Proposed Action Alternative and the No 
Action Alternative. As all emissions associated with both alternatives result from the direct 
aircraft emissions, CO2e emissions are assumed to be equivalent to direct CO2 
emissions.  
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4.2.3 Potential Impacts 

The runway utilization changes in the Proposed Action cause only a marginal increase in the total 
miles flown by aircraft and therefore the total amount of additional fuel required for each arrival 
operation under the Proposed Action Alternative is minimal. Based on AEDT results, total annual 
fuel burn in the Proposed Action Alternative is less than 0.1% higher than in the No Action 
Alternative. This represents an increase of approximately 0.06 short tons of fuel on an annualized 
basis, with total fuel burn within the GSA rising from 384.30 tons in the No Action Alternative to 
384.36 tons in the Proposed Action Alternative. In terms of CO2 emissions, this increase in fuel 
burn corresponds with an annual increase of approximately 0.2 tons (400 lbs.) of CO2.  This 
represents a marginal increase in estimated CO2 emissions at the Airport relative to area sources 
within the State of Massachusetts estimating emissions of 67.4 million metric tons of carbon 
dioxide.21  

4.3  Biological Resources – Wildlife Only 
The significance threshold pertaining to Biological Resources is if “the action would be likely to 
jeopardize the continued existence of a federally listed threatened or endangered species or 
would result in the destruction or adverse modification of federally designated critical habitat.”22 
Since this is an airspace action, there is not expected to be any destruction of critical habitat but 
an impact on a federally listed species is possible through wildlife strikes. Wildlife strikes are a 
common occurrence at airports around the country with over 194,000 wildlife strikes on civil 
aircraft occurring between 1990 and 2017. Bird strikes tend to occur most often from July to 
October and 61% of strikes occur during the landing phases of flight. Almost all bird strikes (92%) 
occur at or below 3,500 feet AGL making the area near an airport the most critical area.23 

The FAA National Wildlife Strike Database keeps a record of all reported wildlife strikes in the 
United States since 1990. The database contains records of over 227,000 different wildlife strikes 
across civilian and military airports. Since 1990, there have been 2,062 wildlife strikes at the 
Airport with 141 of these wildlife strikes occurring in 2018. 

Based on the full list of threatened and endangered species from the Affected Environment 
section, the list of wildlife strikes was filtered by these species, by operation type, and by runway 
end to estimate the number of wildlife strikes with the species in question on Runway 4L arrivals. 
Runway 4R receives the bulk of arrival traffic when the Airport is in the Northeast configuration, 
and approaches from the same direction as the Runway 4L arrivals so it was decided to 
investigate Runway 4R wildlife strikes to provide context to the Runway 4L strikes. Of the 2,062 
historical strikes at the Airport since 1990, a single strike was reported to include any of the 
federally listed species (red knot) but it occurred on Runway 27, which will be unaffected by the 

21 Massachusetts Annual Greenhouse Gas Emissions Inventory: 1990-2017
22 1050.1F Desk Reference, Section 2.3.3, page 2-20, 

https://www.faa.gov/about/office_org/headquarters_offices/apl/environ_policy_guidance/policy/faa_nepa_order/de
sk_ref/media/desk-ref.pdf 

23 FAA Wildlife Strike Frequently Asked Questions and Answers, 
https://www.faa.gov/airports/airport_safety/wildlife/faq/ 

https://www.faa.gov/about/office_org/headquarters_offices/apl/environ_policy_guidance/policy/faa_nepa_order/desk_ref/media/desk-ref.pdf
https://www.faa.gov/about/office_org/headquarters_offices/apl/environ_policy_guidance/policy/faa_nepa_order/desk_ref/media/desk-ref.pdf
https://www.faa.gov/airports/airport_safety/wildlife/faq/
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Proposed Action. From this dataset of 2,062 historical strikes, there were only two strikes of all 
state-listed species on approaches into Runway 4L with one strike of a threatened species and 
one strike of an endangered species. On Runway 4R, there were only three strikes of all state-
listed species with two strikes of a special concern species and one strike of a threatened species. 

This number of bird strikes since 1990 has occurred with average annual operations of 428,000 
and totaling 427,176 in calendar year 2019. The Proposed Action would add 359 annual flights to 
Runway 4L, an increase of just 0.084% compared to calendar year 2019. As mentioned above, 
only one strike of any federal species has occurred since 1990 on a non-parallel Runway to the 
Proposed Action with just five strikes of all state species on both Runway 4L and 4R. Given this 
information and the Proposed Action increasing operations by just 0.084% overall, the FAA 
concluded this action would have no effect on threatened or endangered species. 

4.4  Department of Transportation Act, Section 4(f 
In considering the potential impact on Section 4(f) properties, the significance threshold defined 
in FAA Order 1050.1F says that a significant impact would occur when “The Action involves more 
than a minimal physical use of a Section 4(f) resource or constitutes a ‘constructive use’ based 
on an FAA determination that the aviation project would substantially impair the Section 4(f) 
resource.” As the Proposed Action is an airspace project and has no direct interaction with any 
resources on the ground, there are no physical use or direct impacts that are expected from the 
Proposed Action. As discussed in Section 3.4.4, a constructive use would occur when a project 
would produce an effect, such as excessive noise, that would result in substantial impairment to 
a property where the features of that property are substantially diminished. When considering 
constructive use impacts, special consideration must be made for any Section 4(f) resource where 
a quiet setting is a generally recognized purpose and attribute of the resource.  

The FAA considered the possibility of causing a constructive use in a Section 4(f) property by 
considering whether there were any significant or reportable increases in the noise at any property 
within the GSA.  These properties were also evaluated with the same noise increase data for any 
noise sensitive areas within the Section 4(f) properties that have a quiet setting as an attribute.  
For each of the 11,854 Section 4(f) properties, a centroid at the center of each property was 
generated and the noise impact was calculated at each point for the No Action Alternative and for 
the Proposed Action Alternative. This noise impact was compared to the noise exposure levels 
spelled out in FAA Order 1050.1F, where a change of 1.5 dB in the DNL 65 dB or higher noise 
exposure level is considered significant, and a change of 3.0 dB in the DNL 60 to less than 65 dB 
noise exposure level or a change of 5.0 dB in the DNL 45 to less than 60 dB noise exposure level 
is considered as reportable.  

For these Section 4(f) centroids, there were no significant noise impacts (increases of 1.5 dB in 
the DNL 65 or higher noise exposure level) or reportable noise impacts (increases of 3.0 dB in 
the DNL 60 to less than 65 dB noise level and increases of 5.0 dB in the DNL 45 to less than 60 
dB noise exposure level) found within the GSA. This includes national, state, and local parks as 
well as state forests, state historic sites, and state and local refuges that were assessed as part 
of the analysis. There were also no reportable increases above the 45 DNL noise exposure level 
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in Section 4(f) properties within the GSA located in a quiet setting, where the setting is an attribute 
of the site’s significance, such as a national park or national wildlife refuge within the GSA. 
When considering all Section 4(f) properties, the maximum calculated change in noise exposure 
level was 0.2 dB. Furthermore, sound level changes of 1 dB or less are not readily perceptible 
to the human ear, except in a laboratory setting.24 The detailed visual analysis described in 
Section 4.5 also indicates that there would be only a limited visual impact throughout the GSA 
which would not substantially impair any 4(f) resource. 

As a result, it can be concluded that the Proposed Action Alternative would not cause a 
constructive use for any Section 4(f) property and the Proposed Action would not cause a 
significant impact. 

4.5  Historical, Architectural, Archeological, and Cultural 
Resources - Historic, Architectural, and Cultural Resources 
Only 
4.5.1 Area of Potential Effects 

Pursuant to 36 CFR 800.4, the FAA consulted with the Massachusetts Historic Commission to 
develop an Area of Potential Effects (APE) for the undertaking. An APE is defined as  

“the geographic area or areas within which an undertaking may directly or indirectly cause 
alterations in the character or use of historic properties, if any such properties exist. The 
area of potential effects is influenced by the scale and nature of an undertaking and may 
be different for different kinds of effects caused by the undertaking.”25  

The Proposed Action would not cause any physical effects to historic properties. 
The FAA developed the APE based on consideration of where noise and visual impacts are 
expected to occur, in accordance with FAA Order 1050.1F noise impact criteria. An analysis was 
first conducted to identify areas where any historic property that might be present could be 
affected by the introduction of overflights. The Proposed Action was used to generate two 
dimensional blocks covering all areas of potential visual change separated by the waypoints of 
the Proposed Action. These blocks are shown in reference to the Proposed Action in Figure 4-1. 
These blocks were then compared to an entire year of overflight data within the GSA as well as 
estimated usage of the Proposed Action and used to generate overflight data for each block for 
the No Action and Proposed Alternatives. Figure 4-2 shows the year of overflight data in reference 
to the Proposed Action and the visual change blocks. The radar data shows that the airspace 
around the Airport is already extremely dense with overflights, with over 427,000 annual 
operations in 2019. 
Table 4.5-1 summarizes the number of overflights for each block in the No Action and Proposed 
Action Alternatives. Based primarily on the overall increase in overflights and filtered by the 

24 https://www.faa.gov/air_traffic/environmental_issues/ared_documentation/media/DC_OAPM_EA/Appendices/App 
endix_E_Basics_of_Noise.pdf, E-3 
2536 CFR 800.16(d), https://www.achp.gov/sites/default/files/regulations/2017-02/regs-rev04.pdf 

https://www.faa.gov/air_traffic/environmental_issues/ared_documentation/media/DC_OAPM_EA/Appendices/Appendix_E_Basics_of_Noise.pdf
https://www.faa.gov/air_traffic/environmental_issues/ared_documentation/media/DC_OAPM_EA/Appendices/Appendix_E_Basics_of_Noise.pdf
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percent increase in overflights and minimum aircraft altitude, the FAA is focusing on the following 
blocks: BLOCK3, NUNZO2, BLOCK2, BLOCK1, and NUNZO1. In each of these blocks, the 
percentage increase in overflights was greater than 0.4% while adding considerably more than 
100 overflights annually and a minimum altitude of 4,000 feet or less for the Proposed Action 
within each block.26 WOONS1 and WOONS2 were considered for inclusion within the APE but 
the 0.04% increase in overflights at WOONS1 and the smaller number of existing overflights over 
WOONS2 led to their exclusion.  

TABLE 4.5-1 
NUMBER OF OVERFLIGHTS* FOR THE NO ACTION AND PROPOSED ACTION ALTERNATIVES BY BLOCK 

Block Name 
Block 

Minimum 
Altitudes (ft) 

No Action 
Alternative 
Overflights 

Proposed Action 
Alternative 
Overflights 

Percentage 
Increase in 
Overflights 

BLOCK1 0 83,599 83,958 0.43% 

BLOCK2 1,700 81,133 81,492 0.44% 

BLOCK3 3,000 66,110 66,469 0.54% 

WOONS1 4,000 45,502 45,520 0.04% 

NUNZO1 4,000 43,313 43,492 0.41% 

NUNZO2 4,000 36,654 36,833 0.49% 

WOONS2 4,000 3,609 3,627 0.50% 

DOWNWIND2 NA 129,230 129,338 0.08% 

CAPE2 NA 66,899 66,953 0.08% 

CAPE1 NA 69,766 69,820 0.08% 

DOWNWIND1 NA 62,462 62,570 0.17% 
Source: RoVolus, ESA, September 2020. 
*Overflight data was for the period from November 1, 2018 through October 31, 2019

26 The range of additional overflights added to each block ranged from 18 to 359 overflights. 
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The databases from the NRHP, MHC, and the Boston Landmarks Commission were used to 
compile a comprehensive list of historic properties within the APE. Additionally, the FAA 
requested input from local historical commissions, planning boards, tribes, and interested parties 
to identify additional properties not previously identified as eligible for the NRHP. This effort 
identified 4,242 properties listed in or potentially eligible for listing in national, state, or local historic 
registers. Of these, 58 properties within the APE are currently listed in or have been formally 
determined eligible for listing in the NRHP. For the purposes of the analysis, FAA assumed all 
4,242 properties within the APE were eligible for listing in the NRHP. A comprehensive list of 
these properties can be found in Appendix G.  

4.5.2 Assessment of Adverse Effects 

The Proposed Action would have an effect on a historic property if it alters the characteristics 
qualifying that property for the NRHP. Such effects are considered "adverse" by regulation if they 
would diminish the integrity of a property's significant historical features (including its setting, 
provided the setting is a contributing factor to the property's historical significance). The Proposed 
Action does not require land acquisition, construction, or ground disturbance, and the FAA 
anticipates no physical effects to historic properties. However, the FAA recognizes that for certain 
types of historic properties, particularly those where the property’s setting contributes to its 
historical significance, the introduction of visual, atmospheric, or audible elements could diminish 
the integrity of a property’s significant historical features, and therefore aircraft operations could 
result in non-physical effects. 

Therefore, the FAA focused its assessment of effects on the potential for the Proposed Action to 
introduce visual or audible elements that would diminish the integrity of setting or feeling for 
historic properties where those are significant historical features. The FAA also considered the 
extent to which those aspects of integrity have already been diminished under existing conditions. 

4.5.2.1 Assessment of Auditory Adverse Effects 

In order to assess the auditory impacts of the Proposed Action on historic properties, the FAA first 
modeled the projected noise attributable to additional arrivals using the DNL metric. As used in 
Section 4.6 DNL is the standard noise metric used for all FAA studies of aviation noise exposure 
in airport communities and was used to assess the potential noise exposure of every identified 
historic property within the APE.  

The FAA’s procedures for compliance with NEPA define a significant noise impact as an 
increase of a DNL by 1.5 dB in areas exposed to aircraft noise of DNL 65 dB and higher.   

The noise impacts resulting from the Proposed Action are an order of magnitude below the 
significance threshold given above. Using the DNL metric, the largest noise change at a historic 
resource is 0.2 dB across the APE, which is a change in noise that is imperceptible to the 
human ear. Many historic resources within the APE experience either no difference or a small 
decrease in noise exposure between the Proposed Action and the No Action Alternative. These 
locations are currently affected by the noise from 78,879 annual flights. The additional net 255
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annual flights introduce a relatively small noise change reflective of an average of less than one 
additional daily flight and a projected decrease of 52 nighttime arrivals.    

However, FAA’s NEPA procedures also note that special consideration needs to be given to the 
evaluation of the significance of noise impacts on noise sensitive areas within historic sites, 
including traditional cultural properties, where the land use compatibility guidelines in 14 CFR Part 
150 are not relevant to the value, significance, and enjoyment of the area in question. For 
example, the DNL 65 dB threshold may not adequately address the impacts of noise on areas 
where other noise is very low, and a quiet setting is a generally recognized purpose and attribute. 

In order to assess the potential for incremental changes in noise levels or changes in the character 
of aircraft noise that may result in alteration of those characteristics of historic properties that 
qualify them for inclusion in the NRHP, the FAA considered the projected increase in the number 
or concentration of overflights over these areas. This analysis also informed the assessment of 
visual effects described below. Increasing overflights by an average of less than one per day 
would not introduce audible elements that would alter those characteristics of a historic property 
that qualify it for inclusion in the NRHP. 

4.5.3 Assessment of Visual Adverse Effects 

Recognizing that some types of historic properties may be affected by overflights due to visual 
impacts, the FAA also considered the potential for the introduction of visual elements that could 
diminish the integrity of the property's historical features. In order to assess the potential visual 
impacts on historic properties, the data for a year of overflights at the airport was overlain on the 
APE in ArcGIS.  The APE experiences 78,879 arrival and 18,989 departure overflights annually, 
which corresponds to 216.1 daily arrival overflights and 52.0 daily departure overflights within the 
APE. Looking at the APE as a whole, the undertaking is estimated to add 255 annual arrival 
overflights or 0.70 daily average overflights to the APE. This is a 0.26% increase in overflights 
within the APE. This shows that the APE is already heavily overflown as a whole. However, 
existing flights are not evenly distributed over the APE but follow flight paths which converge close 
to and in line with the runways.  

In order to further assess the impact of the undertaking on individual historic resources within the 
APE, the FAA considered the possibility that the undertaking could increase flights over parts of 
the APE that are not heavily overflown under current conditions. This was done by mapping the 
dataset of departure overflights and arrival overflights over the APE to look for specific areas 
within the APE that would experience overflights from the undertaking in locations that are not 
already heavily overflown. Figure 4-3 shows that when looking only at departures, the APE areas 
closest to the airport are already dense with overflights but the flight tracks become more 
dispersed as the APE moves to the southwest. However, when arrivals are considered, this 
pattern disappears.  Figure 4-4, which displays a year of arrival radar tracks, shows that the APE 
is already heavily overflown over the full extent of the APE. The combined effect is that historic 
properties throughout the entire APE are heavily overflown under current conditions. 
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4.5.3.1 Finding of No Adverse Effect 

To support a Finding of No Adverse Effect, an undertaking must not meet any of the criteria set 
forth in the Advisory Council on Historic Preservation’s Section 106 regulations at 36 CFR  
800.5(a). This section presents why the undertaking does not meet any of these criteria. 

• Does the undertaking physically destroy or damage the property?
o The undertaking would not have any physical impact on any property.

• Does the undertaking alter the property in any way that is inconsistent with the Secretary
of the Interior’s Standards for Treatment of Historic Properties (36 CFR Part 68)?

o The undertaking is located in the airspace above the historic resources and would
not result in any alteration or physical modifications to these resources.

• Does the undertaking remove a property from its historic location?
o The undertaking would not remove any property from its location.

• Does the undertaking change the character of the property’s use, or of physical features
within the property’s setting that contribute to its historic significance?

o The undertaking would not change the character of any property’s use or any
physical features in any historical property’s setting.

• Does the undertaking introduce an atmospheric, audible, or visual element to the area that
would diminish the integrity of the property’s significant historic features?

o As discussed above, the small increase in overflights attributable to the
undertaking, less than one additional overflight per day, would not introduce
audible or visual elements that would diminish the integrity of the significant
historical features of any historic resource in the APE.

• Does the undertaking result in neglect of a property which would result in its deterioration,
transfer, sale, or lease?

o The undertaking would not cause any property to be neglected, sold, or
transferred.

Based on these analyses, the FAA has determined that there would be no adverse impacts to 
historical, architectural, archeological and cultural resources. The incremental increase in 
overflights (an average of less than one per day) in an area already densely overflown would not 
diminish the integrity of any historic properties’ significant historical features. 

All consulting parties were provided an opportunity to review the FAA’s finding of no adverse 
effect and, in a response to the MA SHPO, the FAA reaffirmed its finding as part of continued 
consultation pursuant to 36 CFR 800.5(c)(2)(i). The FAA also provided notice to the Secretary of 
the Interior pursuant to 36 CFR 800.10(c). This correspondence can be found in Appendix E. 
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4.6 Noise and Noise-Compatible Land Use 
This section describes the operational input, the noise analysis methodology used in determining 
noise-related environmental impacts, and the environmental consequences by comparing 
forecast aircraft noise exposure levels in the GSA for the No Action and Proposed Action 
Alternatives. 

4.6.1 Noise Modeling Methodology 

The noise modeling methodology described in Section 3.4.6.1, Affected Environment, is also 
used for the Proposed Action noise modeling. This methodology is consistent with noise 
modeling of aircraft operations as required by the FAA, inclusive of requirements for 
consideration in airspace actions, such as changes to air traffic routes. Under FAA Order 
1050.1F, noise impacts are analyzed in terms of the DNL metric in reference to specific impact 
thresholds as described further in this section.  

4.6.2 Operational Input 

Since the Proposed Action involves a single procedure proposed for one runway, large parts of 
the input data developed to assess the Affected Environment remained the same and were 
effectively unchanged. These noise model inputs, representing the baseline timeframe, were 
modified to encompass the RNAV (GPS) RWY 4L procedure comprising the Proposed Action 
Alternative. The aircraft fleet mix for the Proposed Action Alternative remains identical to the No 
Action Alternative as described in the Affected Environment section. Changes in traffic under the 
Proposed Action Alternative includes a net of 255 additional arrival operations annually and 255 
additional departure operations annually compared to the No Action Alternative. These operations 
are enabled by additional efficiency at the Airport due to implementation of the Proposed Action 
Alternative. Utilizing estimated efficiency data for the Proposed Action Alternative and a detailed 
study of estimated aircraft delays, the number of net additional annual arrival operations was 
calculated with an equal number of departure operations offsetting the additional arrival 
operations. Appendix B provides additional details pertaining to the No Action Alternative 
and Proposed Action Alternative noise modeling and gives a detailed methodology of the 
additional operations calculations in Section D.3.1.  

4.6.2.1 Noise Impact Criteria 

Changes in noise exposure for each population centroid in the GSA were evaluated based on 
FAA requirements to determine the degree of change in noise exposure. Per FAA Order 1050.1F, 
aircraft noise is required to be evaluated in terms of the DNL metric. FAA Order 1050.1F further 
defines that a significant impact would occur if a proposed action would result in an increase of 
1.5 dB or more in any noise sensitive area at or above the DNL 65 dB exposure level when 
compared to the No Action Alternative for the same timeframe.

Per FAA Order 1050.1F, increases of 1.5 dB in the DNL 65 dB and above area are considered 
significant. Increases of 3 dB between DNL 60 dB and less than DNL 65 dB are to receive 
consideration when evaluating the environmental impacts of a proposed project, and will be 
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identified regardless of whether a significant impact is identified. Increases of 5 dB or greater at 
levels between DNL 45 dB and less than DNL 60 dB are also to be disclosed. The FAA noise 
level criteria are used to compare DNL changes at the population locations in the GSA. Population 
locations are evaluated under the following categories: (1) those showing an increase in noise 
exposure relative to the No Action Alternative; (2) those showing a decrease relative to the No 
Action Alternative; and (3) those having no change relative to the No Action Alternative. The 
criteria for defining the increase, categories, and the sources for each are presented in        
Table 4.6-1. Additionally, in accordance with FAA Order 1050.1F, special consideration has 
been given to the evaluation of the significance of noise impacts on noise sensitive areas within 
national parks, national wildlife refuges and historic sites, as described in Sections 4.3 and 4.4, 
respectively. For example, the DNL 65 dB threshold does not adequately address the effects of 
noise on visitors to areas within a national park where other noise is low and a quiet setting is a 
recognized attribute of the area.

TABLE 4.6-1 
CRITERIA FOR DETERMINING IMPACT OF CHANGES IN AIRCRAFT NOISE 

DNL Noise Exposure with 
Proposed Action 

Minimum Increase 
in DNL with 

Proposed Action 

Level of Impact 

DNL 45 to <60 dB 5 dB Reportable Noise Increase 
(Information disclosed when evaluating 

air traffic actions) 

DNL 60 to <65 dB 3 dB Reportable Noise Increase 
(Considered when evaluating air traffic 

actions) 
DNL 65 dB or higher 1.5 dB Exceeds Threshold of Significance 

 Source: FAA Order 1050.1F, Appendix B, B-1.4, p.B-4--prepared by RoVolus, 2020 

4.6.3 Aircraft Noise Impact Analysis 

Based upon the noise methodology described in Section 4.6.1 and the noise impact criteria 
described in Section 4.6.2, a noise analysis was conducted to evaluate noise exposure levels 
using the applicable thresholds for the Proposed Action Alternative as compared to the No Action 
Alternative. 

4.6.4 No Action Alternative 

Under the No Action Alternative, the proposed RNAV (GPS) RWY 4L procedure would not be 
implemented. Given the fact environmental impacts could be obfuscated by changes in the 
makeup of the aircraft fleet using the Airport, the fleet used to model the No Action Alternative 
was identical to that given in the input data. Noise exposure was calculated for the 27,080 
population centroids in the GSA with a population greater than zero for the No Action Alternative. 
Table 4.6-2 presents the overall population exposed to various noise levels associated with the 
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Airport during the baseline timeframe. Noise exposure greater than DNL 45 dB at Census block 
centroids is depicted in Figure 3-6. Areas immediately to the north, south, and west of the Airport 
have the highest noise exposure values in the GSA due to Airport operations.  

TABLE 4.6-2 
NO ACTION ALTERNATIVE POPULATION EXPOSED TO AIRCRAFT NOISE ASSOCIATED WITH 

BOSTON LOGAN INTERNATIONAL AIRPORT 

DNL Range (dB) Estimated 
Population 

Percentage of 
Total 

Less than 45 1,320,903 54.6% 

45 to less than 50 549,010 22.7% 

50 to less than 55 384,224 15.9% 

55 to less than 60 107,545 4.4% 

60 to less than 65 47,309 2.0% 

65 to less than 70 10,455 0.4% 

Greater than or equal to 70 168 < 0.1% 

Total 2,419,614 100% 

Source: U.S. Census 2010 (population centroid data), June 2020, and RoVolus 

4.6.6 Proposed Action Alternative 

The Proposed Action Alternative represents traffic at the Airport during the same timeframe as 
the No Action Alternative but assumes that the RNAV (GPS) RWY 4L procedure is implemented. 
There is no future fleet forecasting associated with the Proposed Action Alternative since 
environmental impacts could be obfuscated by changes in the fleet. This alternative includes an 
additional 255 net arrivals annually to the Airport that are enabled by increased efficiency at the 
Airport during IMC. These 255 annual arrivals are comprised of: 

• A net annual increase of 255 arrivals at Boston Logan. This increase is attributable to 
previously scheduled arrivals that will no longer need to be cancelled due to increased 
Airport efficiency during IMC or “poor weather.” With the availability of the 4L RNAV 
procedure, these arrivals will now be able to land on Runway 4L instead of being 
cancelled.

• A shift of 104 annual arrivals from Runway 4R to Runway 4L. These 104 arrivals represent 
flights that would otherwise have been delayed for a landing on Runway 4R, but with the 
availability of a 4L RNAV procedure would instead be able to land on Runway 4L earlier 
in the day.

• Combined, there will be an expected increase of 359 arrivals to Runway 4L, representing 
255 flights that no longer need to be cancelled and 104 flights no longer delayed due to 
poor weather conditions.
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An associated 255 net departures annually are also included in the noise analysis. Only two sets 
of flights were placed on the backbones representing the new procedure – the 255 new net 
arrivals that will be able to take place in IMC and cannot do so today, and the 594 flights that were 
previously using the ILS 15R procedure and transitioning to a visual landing on Runway 4L. These 
assumptions in the noise model were based on coordination between the project review team 
and the FAA air traffic personnel stationed in the BOS Terminal Radar Approach Control Facility 
(TRACON) who are responsible for managing the BOS airspace and will be assigning the 
procedure to arriving traffic. All other flights in the No Action Alternative and the Proposed Action 
Alternative are identical. The noise analysis therefore reflects changes in noise exposure solely 
due to the implementation of the RNAV (GPS) RWY 4L procedure when compared to the No 
Action Alternative. A more detailed explanation of all of these modeling assumptions and how 
they were arrived at is available in Appendix B.  

A comparison of noise exposure between the No Action Alternative and the Proposed Action 
Alternative indicates no significant impacts (increases of DNL 1.5 dB in areas that would be 
exposed to DNL values of 65 dB or higher) to population centroids within the GSA. Though no 
significant impacts were identified, the Proposed Action was also evaluated for any reportable 
increases of 3.0 dB or greater in population centroids with a baseline exposure between DNL 60 
dB and DNL 65 dB, or an increase of 5.0 dB or greater for population centroids with a baseline 
exposure between DNL 45 dB and DNL 60 dB. There were no reportable impacts as a result of 
the Proposed Action. Figure 4-3 and Figure 4-4 depict noise exposure at population centroids 
due to the implementation of the Proposed Action Alternative. As seen in the No Action 
Alternative, the highest noise exposure is located within population centroids to the north, south, 
and west of the Airport, with exposure tapering off with increased distance from the runways.  

Noise sensitive communities south of the Airport include several neighborhoods within the City of 
Boston, as well as other independent suburbs. The Proposed Action does not have an 
appreciable effect in the noise exposure ranges associated with any of these communities, as 
shown in Table 4.6-3. 

TABLE 4.6-3 
DNL EXPOSURE RANGES BETWEEN NO ACTION AND PROPOSED ACTION ALTERNATIVE BY TOWN/ 

NEIGHBORHOODS 

Town/Neighborhood No Action Alternative Proposed Action Alternative 

Boston (Dorchester) 47.26 to 60.58 dB 47.24 to 60.54 dB 

Boston (Mattapan) 46.46 to 51.49 dB 46.43 to 51.46 dB 

Boston (Roxbury) 44.69 to 56.18 dB 44.66 to 56.15 dB 

Boston (South Boston) 53.25 to 62.97 dB 53.23 to 62.96 dB 

Boston (South End) 51.28 to 56.60 dB 51.25 to 56.57 dB 

Brookline 42.60 to 46.89 dB 42.57 to 46.87 dB 

Milton 41.46 to 58.16 dB 41.45 to 58.13 dB 

Quincy 38.25 to 59.03 dB 38.22 to 59.00 dB 

Source: RoVolus, 2020 
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The current EA represents the fourth time that this specific Proposed Action has been evaluated 
for noise impacts by the FAA. The March 2016 IER, which used data from the FAA’s older 
Integrated Noise Model (INM) tool, represented the initial evaluation of the RNAV (GPS) RWY 4L 
procedure. As part of a NEPA evaluation supporting the reconstruction of Runway 4R at the 
Airport, a December 2017 noise screening was run using the FAA’s Terminal Area Route 
Generation, Evaluation, and Traffic Simulator (TARGETS) Noise Plugin, which allows an analyst 
to feed TARGETS procedure designs directly into AEDT for rapid noise evaluations that do not 
require the detailed population and supporting data found in an EA. In this evaluation, the RNAV 
(GPS) RWY 4L procedure was used temporarily while Runway 4R was reconstructed. Similarly, 
a NEPA evaluation supporting the reconstruction of Runway 9-27 at the Airport was completed 
in summer 2020, with the RNAV (GPS) RWY 4L again being evaluated as a temporary procedure 
to be used during the reconstruction. None of these three evaluations have found any significant 
or reportable noise increases brought about by the implementation of the RNAV (GPS) RWY 4L 
procedure. 
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Table 4.6-4 depicts the population exposed to various levels of noise associated with the Airport 
under the Proposed Action Alternative. Approximately 39% of the GSA population would be 
exposed to levels between DNL 45 dB and DNL 55 dB, and less than 7% would be exposed to 
noise levels above DNL 55 dB. The areas of highest noise exposure are in the immediate vicinity 
of the Airport. 

Table 4.6-5 presents the changes in the population exposed to various levels of noise exposure 
for the Proposed Action Alternative compared to the No Action Alternative. Implementation of the 
Proposed Action Alternative would not result in changes to the number of persons exposed to 
noise levels of DNL 65 dB or higher. 

TABLE 4.6-4 
PROPOSED ACTION ALTERNATIVE POPULATION EXPOSED TO AIRCRAFT NOISE ASSOCIATED WITH 

BOSTON LOGAN INTERNATIONAL AIRPORT 

DNL Range (dB) Estimated Exposed 
Population within GSA 

Percentage of Total 

Less than 45 1,323,311 54.7% 

45 to less than 50 548,372 22.7% 

50 to less than 55 383,954 15.9% 

55 to less than 60 106,436 4.4% 

60 to less than 65 46,918 1.9% 

65 to less than 70 10,455 0.4% 

Greater than or equal to 70 168 < 0.1% 

Total 2,419,614 100% 

Source: Population Data Source: U.S. Census 2010 (population centroid data) accessed June 2020, and RoVolus 
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TABLE 4.6-5 
ESTIMATED CHANGE IN POPULATION BY DNL VALUES COMPARING PROPOSED ACTION 

ALTERNATIVE TO NO ACTION ALTERNATIVE 

DNL Range (dB) Estimated Change in Population 

Less than 45 Increase of 2,408 

45 to less than 50 Decrease of 638 

50 to less than 55 Decrease of 270 

55 to less than 60 Decrease of 1,109 

60 to less than 65 Decrease of 391 

65 to less than 70 No change 

Greater than or equal to 70 No change 

Source: Population Data Source: U.S. Census 2010 (population centroid data) accessed 
June 2020, prepared by RoVolus, 2020 

Table 4.6-6 summarizes key results of the noise analysis for conditions under the Proposed 
Action Alternative. The results indicate that the Proposed Action Alternative does not include  
1.5 dB or higher increases in any areas exposed to DNL 65 dB or higher, 3 dB or higher 
increases in areas exposed to DNL between 60 dB and 65 dB, nor 5 dB or higher increases in 
areas exposed to DNL between 45 dB and 60 dB. In summary, there are no significant or 
reportable increases in noise because of the Proposed Action.  

TABLE 4.6-6 
NOISE IMPACTS OF PROPOSED ACTION SCENARIO COMPARED TO NO ACTION SCENARIO 

DNL Range (dB) DNL Threshold Population Newly Impacted 
by Noise Exceeding 

Threshold 

45 to less than 60 5 dB 0 

60 to less than 65  3 dB 0 

Greater than or equal to 65 1.5 dB 0 

Source: Population Data Source: U.S. Census 2010 (population centroid data) accessed June 
2020, prepared by RoVolus, 2020 

4.6.5 Noise Sensitivity Analysis 

FAA believes the assumptions in its noise analysis are reasonable for the reasons explained 
above and based on coordination with FAA’s air traffic personnel. However, in response to 
concerns from the public during the comment period for the Draft EA, and in light of the inherent 
uncertainties about future weather conditions and also the extent to which pilots may choose to 
fly the 4L RNAV procedure on an advisory basis, the FAA elected to also conduct a secondary 
noise analysis for informational purposes. This secondary noise analysis assumed that 100% of 
the arrivals to RWY 4L would use the RNAV procedure. To be clear, this is not a plausible 
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operational usage scenario. However, the results of the noise analysis demonstrate the limited 
impact this procedure could have even in an unrealistic 100% usage scenario. Under this 
scenario, the maximum noise increase observed at any population centroid was DNL 2.2 dB, 
while the maximum noise decrease observed at any population centroid as DNL -2.8 dB. Notably, 
there would still be no reportable or significant noise impacts. This is primarily because even if 
pilots elected to fly the RNAV procedure on an advisory basis as they approach the runway, there 
is limited variation in tracks between arriving aircraft regardless of whether they are flying a visual 
approach or assigned to the RNAV procedure. In fact, according to ATC, aircraft using the 
procedure on an advisory basis would not do so until they were cleared by ATC to complete a 
visual approach, which would not occur until the flight crew establishes visual contact with the 
runway.. As a result, the secondary noise analysis is even more conservative than what would 
actually occur operationally if the RNAV procedure were to be used on an advisory basis. In sum, 
the implementation of Proposed Action under this implausible scenario would have a limited and 
non-significant impact relative to the existing conditions at BOS. 

4.7  Socioeconomics, Environmental Justice, and 
Children’s Environmental Health – Environmental Justice 
Only 
This section is limited to a discussion of Environmental Justice (EJ) as it pertains to the 
environmental consequences of aircraft noise impacts in the GSA.  As outlined in Section 3.4.7, 
an EJ analysis considers the potential of the Proposed Action Alternative to cause 
disproportionate and adverse effects on low-income or minority populations. If adverse effects are 
determined, applicable mitigation ensures that no minority or low-income populations bear a 
disproportionate burden of those effects. 

The Proposed Action Alternative will not involve any construction of physical facilities or change 
in noise exposure levels more than the applicable thresholds of significance. There would be no 
acquisition of real estate, no relocation of residents or community businesses, no disruption to 
local traffic patterns, no loss in community tax base, and no changes to the fabric of the 
community. Under the Proposed Action Alternative, there are no Census block groups of low-
income concern that would exceed any applicable thresholds of significance for noise impact or 
air quality. While the FAA does not define a threshold of significance associated with visual 
impacts, visual impacts associated with the 255 net new flights, as well as the flights that 
previously flew the ILS RWY 15R and transitioned visually to a landing on Runway 4L that now 
use the RNAV (GPS) RWY 4L approach in the Proposed Action, occur over an area with a high 
concentration of EJ Census block groups. Additionally, it should be noted that the small increase 
in CO associated with the 255 new net flights, while marginal in the context of total Airport CO 
emissions, does similarly occur over an area with a high concentration of EJ Census block groups. 
However, these new arrival operations comprise less than 0.5% of all arrivals at the Airport and 
given the high volume of flights currently using the Airport, any potential impacts are likely to be 
small and not detectable to the overflown population. As such, no persons of low income or 
minority populations are expected to experience disproportionately high and adverse effects. 
Accordingly, under the Proposed Action Alternative there would be no significant EJ impacts. 
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4.8  Cumulative Impacts 
The anticipated projects at the airports in the GSA were identified in the Affected Environment 
Cumulative Impacts section, which can be found in Section 3.4.8.  

“Cumulative effects analysis should ‘count what counts’, not produce superficial 
analysis of a long laundry list of issues that have little relevance to the effects 
of the proposed action or the eventual decisions.   
“Do other activities (whether governmental or private) in the region have 
environmental effects similar to those of the proposed action?"27 

The evaluation of this array of past, present, and reasonably foreseeable projects, was based 
on 40 CFR 1508.25(a)(3), which instructs that the analysis consider: 

“Similar actions, which when viewed with other reasonably foreseeable or 
proposed agency actions, have similarities that provide a basis for evaluating 
their environmental consequences together, such as common timing or 
geography. “ 

In following this guidance and based on the lack of environmental consequences from the 
Proposed Action Alternative, this analysis focuses on projects from the list of projects compiled 
within Section 3.4.8 and listed fully in Appendix C that could cumulatively affect noise and/or 
the impact on noise sensitive resources (e.g., compatible land use, Section 4(f), and 
Section 106).  

In the research of potential projects at airports within the GSA, some of these projects at the 
Airport consisted of projects on the landside area such as the Logan Airport Parking Project and 
the Terminal C Canopy, Connector, and Roadway Project. These landside projects impacts would 
likely be limited to the landside areas but the environmental documents for the Framingham Logan 
Express Expansion, Logan Airport Parking, Terminal C Canopy, Connector and Roadway, 
Terminal E Modernization, and Logan Airport Renovations and Improvements at Terminals B & 
C/E projects were all reviewed for documentation of any noise impacts. The only noise impacts 
discussed in the review of the environmental documents were temporary construction related 
noise impacts. All but one the documents stated that aircraft noise levels would not change due 
to the project--the one exception was the Terminal E Modernization Project, which was expected 
to “improve noise conditions from ground operations as compared to the future No-Action 
Alternative, as the terminal extension would act as a noise barrier to the community.”28 The Airport 
recently completed an rehabilitation of Runway 9-27 and an enhancement of the Runway Safety 
Areas off of Runway 9-27, which will have no impact on the Proposed Action Alternative as traffic 
on Runway 9-27 is unaffected by the Proposed Action. With the recent slowdown in flight activity, 
the project was moved up and the runway was reopened on August 7, 2020. There is a scheduled 
project to rehabilitate Runway 4L-22R in 2021 depending on the availability of funds, but no 
cumulative impact is expected as the Proposed Action, an arrival procedure into Runway 4L, 
would not be operating during a closure of Runway 4L. 

27 Considering Cumulative Effects Under the National Environmental Policy Act, Council on Environmental Quality, p. 
12 and p. 13, https://ceq.doe.gov/docs/ceq-publications/ccenepa/sec1.pdf 
28 http://www.massport.com/media/2245/tem_final-ea_eir_compiled.pdf 

https://ceq.doe.gov/docs/ceq-publications/ccenepa/sec1.pdf
http://www.massport.com/media/2245/tem_final-ea_eir_compiled.pdf
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The proposed reconstruction work at Mansfield Municipal Airport is in the vicinity of the Proposed 
Action Alternative as this airport is just due south of the NUNZO waypoint. The Mansfield 
Municipal Airport is a general utility, general aviation airport and the reconstruction of      
Runway 14-32 (the airport’s primary runway) could result in changes to the local soundscape. 
However, the noise impact of the Proposed Action Alternative around Boston Logan 
International Airport is orders of magnitude below the 1050.1F thresholds with a No Action 
DNL value below 32 DNL, well below the 45 DNL threshold.  

Non-aviation projects can also have a cumulative impact when considered alongside the 
Proposed Action Alternative. A full list of non-aviation projects in the GSA was compiled and can 
be found in Appendix C. This list of projects includes projects originated from the Boston 
Region Metropolitan Planning Organization, the City of Boston, the Massachusetts Bay 
Transportation Authority (MBTA), the Massachusetts Department of Transportation, and 
multiple local municipalities. Several projects were eliminated from potential consideration as 
the extent of the project was unaffected by the Proposed Action Alternative such as MBTA’s 
Wellington Yard and Maintenance Facility Rebuild. The remaining projects were assessed for 
potential permanent noise impacts that would be supplemented by the impact of the Proposed 
Action Alternative.  No projects were identified that could conceivably contribute to the noise 
levels reported in Section 4.6 where the cumulative impacts could create a significant noise 
impact. 

On top of the aviation and non-aviation projects already considered, the Proposed Action 
Alternative has already been considered for cumulative impacts relative to all existing arrival and 
departure procedures at the Airport. The radar traffic data covering the period baseline 
timeframe that was used to build the No Action Alternative includes aircraft flying those existing 
procedures at the Airport and so the comparison between the No Action and Proposed Action 
alternatives considers the potential impact from all other existing Airport procedures. As 
there were no significant or reportable noise increases discussed in Section 4.6, the addition 
of the Proposed Action to the existing Airport airspace will not contribute to any noise threshold 
being exceeded. As a result, it can be concluded that the small incremental impacts of the 
Proposed Action Alternative will not create a cumulative impact that will reach the significant or 
reportable threshold with respect to noise when environmental consequences are considered 
cumulatively with the consequences of past, present, and reasonably foreseeable projects.  
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