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Environmental Consequences 

Alternative 1 - Direct Effects 
Alternative 1 assumes the FAA lighting circular would be revised. Alternative 1 would cause short- to 
long-term major adverse impacts to migratory birds, although less than under the No Action Alternative. 
Bird mortality from collisions with towers and guy wires would be expected to increase in proportion to 
the number of towers being built, but the increase would be reduced by an estimated 50 to 70 percent due 
to revisions to the FAA lighting circular under which no future registered towers would use red steady
burning lights. 

Under Alternative I, bird mortality from new towers would decrease by 50 to 70 percent as a result of 
revisions to the FAA lighting circular when compared to the No Action Alternative (from approximately 
6.6 million in the year 2021 to approximately 5.5 million to 5.8 million) assuming 2,800 new towers are 
built annually. Furthermore, if the FAA permits them to do so, owners of existing towers with red steady
burning lights would have an incentive to change to lighting styles without red steady-burning lights, both 
to reduce their costs for electricity and replacing lighting equipment and to reduce the effects of their 
towers on migratory birds. Assuming that the owners of 50 percent of existing registered towers with red 
steady-burning lights extinguish those lights or change them to red flashing lights (and that these towers 
are evenly distributed across tower heights), this would reduce bird mortality from existing towers by an 
estimated 25 to 35 percent. Under this scenario, annual bird mortality from existing towers would be 
expected to decrease from 5 million currently to between 3.2 million and 3.8 million birds in the year 
2021, and total mortality from existing and new towers in 2021 would be estimated at between 3.7 and 
4.6 million birds. 

Alternative 1 - Indirect Effects 
Indirect effects (habitat and site abandonment) on migratory birds under Alternative I would be similar to 
the No Action Alternative. Based on the limited scientific evidence available, no RF radiation impacts on 
migratory birds are anticipated under Alternative 1. 

Alternative 2 Option A - Direct Effects 
Alternative 2 Option A would require an EA for all new towers outside of an antenna farm submitted for 
registration - regardless of location, height, use of guy wires, or lighting scheme - and for tower 
replacements or modifications that involve a substantial increase in size. The only ASR applications that 
would be categorically excluded from preparation of an EA under this option would be those that 
propose: (1) a change from red steady-burning to flashing lights or removal of lighting on an existing 
tower; (2) a replacement or modification of an existing tower that does not involve a substantial increase 
in size; (3) construction in an antenna farm that does not involve a substantial increase in size over 
existing towers; or (4) a minor action. Applicants would have an incentive to make changes to existing 
towers, where feasible, rather than construct new towers. Further, applicants would be required to 
consider, and to mitigate where appropriate, the effects that proposed towers have on migratory birds. 

Without changes to the FAA lighting circular, Alternative 2 Option A would cause short- to long-term 
major adverse impacts to migratory birds; however, Option A would result in somewhat less bird 
mortality than what would be expected under the No Action Alternative. By requiring EAs for all new 
construction, Option A would afford an opportunity to identify ways to avoid or mitigate impacts on 
migratory birds through the regulatory review of the EA. Also, applicants would have incentive to make 
changes to existing towers rather than construct new towers. However, in many instances the factors 
contributing to migratory bird deaths would likely be difficult to avoid. 

If the FAA revises its lighting circular, Alternative 2 Option A would cause short- to long-term major 
adverse impacts to migratory birds, but would result in slightly less bird mortality than Alternative 1. 
Because no new towers would have red steady lights in any event, Option A would not reduce the number 
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of migratory bird deaths due to lighting. By requiring EAs for all new construction, Option A would 
afford an opportunity to identify ways to avoid or mitigate impacts on migratory birds due to features 
other than lighting through the regulatory review of the EA. However, none of these features appear to be 
as important a contributor to migratory bird mortality as red steady-burning lights. Moreover, factors 
contributing to migratory bird deaths other than lighting typically will be difficult to avoid. 

Alternative 2 Option A - Indirect Effects 
With or without revisions to the FAA lighting circular, indirect effects (habitat and site abandonment) on 
migratory birds under Alternative 2 Option A would be somewhat less than those described under the No 
Action Alternative, because EAs requiring case-by-case review would be required for all new tower 
construction. Based on the limited scientific evidence available, no RF radiation impacts on migratory 
birds are anticipated under Option A. 

Alternative 2 Option B - Direct Effects 
Under Alternative 2 Option B, a proposed new tower would require preparation of an EA only under 
certain combinations oflocation and structural and lighting features. Any proposed new registered tower 
that requires an EA under the existing rules or that is located within 660 feet (201 meters) of a Bald Eagle 
nest or 0.6 mile (I kilometer) of a Golden Eagle nest would require an EA. Other locational features for 
which a project may require an EA would include ridgelines, coastal zones, and bird staging areas or 
colonial nesting sites. If any of those locational features are present, and a tower would be more than 450 
feet (137 meters) tall, would use a red steady-burning lighting scheme, or would use guy wires, an EA 
would be required. Towers that are not proposed within any of these locations or that do not have any of 
these structural or lighting features would continue to be categorically excluded. 

Without changes to the FAA lighting circular, Option B would cause short- to long-term major adverse 
impacts to migratory birds. By establishing clear guidelines and aligning tower owners' economic 
incentives with the protection of migratory birds, Option B would reduce annual bird mortality compared 
to the No Action Alternative to an extent at least comparable to Option A. Option B provides an incentive 
to applicants to avoid siting projects that are over 450 feet (137 meters) tall, use red steady lighting, or use 
guy wires on ridgelines or in coastal zones, bird staging areas, and colonial nesting sites, and in riparian 
zones within wetlands and floodplains. Thus, within the locations that are most sensitive to migratory 
birds, Option B provides applicants an incentive to reduce the heights of the tallest towers and avoid the 
use of guy wires where feasible, which would reduce avian mortality. Given the substantially higher 
number of bird deaths at towers above 950 feet (290 meters) tall, the lack of studies at towers between 
550 and 950 feet (168 and 290 meters), and the mixed findings of the limited evidence for towers between 
400 and 550 feet (122 and 168 meters), it appears that 450 feet (13 7 meters) is a reasonable threshold for 
reducing impacts on migratory birds. Nonetheless, applicants' ability to avoid tall towers and the use of 
guy wires is likely very limited. In many instances, especially at taller towers, it is economically 
infeasible to avoid guy wires without compromising structural safety. In addition, particularly for 
broadcast towers, it is unlikely in most instances that a tower over 450 feet (137 meters) tall could be 
reduced appreciably in height and still be able to meet coverage requirements. 

To the extent applicants cannot avoid building towers that are more than 450 feet (137 meters) tall, use 
red steady lighting, or use guy wires, Option B provides an incentive to locate these towers away from 
ridgelines, coastal zones, bird staging areas and colonial nesting sites, and riparian zones within wetlands 
and floodplains, thereby reducing the number of migratory birds likely to be affected by these towers. 
However, the degree of mortality reduction from re-siting proposed towers would be limited by 
applicants' ability to avoid these locations, as well as by protection already provided under FCC rules for 
areas that overlap (e.g., floodplains and wetlands). For example, it is likely that many towers proposed in 
coastal zones could not be moved out of the coastal zone, since these areas are typically large. Colonial 
nesting sites are typically located in remote areas, so few towers are placed in colonial nesting sites and it 
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is unlikely that this would change under Option B. Also, moving a tower off a ridgeline may result in the 
need for a taller tower or multiple towers, which may offset the potential beneficial impacts to birds. 

If the FAA does not revise its lighting styles that currently include red steady-burning lights, under 
Option B tower owners would be able to avoid the use of red steady-burning lights only by using white 
strobe lights. It is anticipated that requiring an EA for towers using red steady-burning lights on 
ridgelines or in coastal zones, bird staging areas and colonial nesting sites, as well as requiring a detailed 
analysis of effects on migratory birds for such towers in riparian zones within wetlands and floodplains, 
would lead some tower owners to choose this option. However, given that the use of white strobe lights 
raises other environmental concerns, and is often prohibited by local land use regulations, many projects 
would still use red steady-burning lights. 

If the FAA revises its lighting styles, the requirement to prepare an EA for certain towers using red 
steady-burning lights would no longer be applicable because future towers would not use red steady
burning lights. Under this circumstance, Option B would cause short- to long-term major adverse impacts 
to migratory birds, but by establishing clear guidelines and aligning tower owners' economic incentives 
with the protection of migratory birds, it would result in less bird mortality than Alternative 1 and at least 
a comparable reduction in bird mortality to what would be expected under Alternative 2 Option A. 

Alternative 2 Option B -Indirect Effects 
With or without revisions to the FAA lighting circular, indirect effects (habitat and site abandonment) on 
migratory birds under Alternative 2 Option B would be slightly less than under the No Action Alternative 
due to the preparation and review ofEAs for towers meeting certain criteria. However, the reduction 
would be less than under Option A, which would require case-by-case review of EAs for all new towers. 
Based on the limited scientific evidence available, no RF radiation impacts on migratory birds are 
anticipated under Option B. 

Alternative 2 Option C - Direct Effects 
Under Option C, an EA would be required for any proposed new tower, or replacement or modification of 
an existing tower that involves a substantial increase in size, that is more than 450 feet (137 meters) AGL, 
regardless of location, lighting scheme, or use of guy wires. Towers less than or equal to 450 feet (137 
meters) would be categorically excluded from preparation of an EA, provided that they do not meet any 
of the criteria that currently require an EA. 

Without changes to the FAA lighting circular, Option C would cause short- to long-term major adverse 
impacts to migratory birds. Under Option C, bird mortality would decrease when compared with the No 
Action Alternative, but not as much as with Alternative 2 Option A, which requires more EAs, or Option 
B, which provides incentives to place new towers that are over 450 feet (137 meters) tall, use red steady 
lighting, or use guy wires away from areas important to migratory birds, as well as to reduce the heights 
of the tallest towers and avoid use of red steady-burning lights and guy wires within these areas where 
feasible. Applicants may try to reduce tower heights ifpossible to avoid preparing an EA and thereby 
reduce their application costs and agency approval times. However, particularly for broadcast towers, it is 
typically unlikely that a tower over 450 feet (137 meters) tall could be reduced appreciably in height and 
still be able to meet coverage requirements. While in some cases it may be possible to reduce towers that 
would otherwise have been slightly over 450 feet (137 meters) to a level just below that threshold, such a 
limited reduction in height is unlikely to have much impact on avian mortality. Option C would also have 
some beneficial effect on avian mortality by requiring consideration of the effects that proposed towers 
over 450 feet (137 meters) would have on migratory birds through the EA process. 

If the FAA revises its lighting circular, Alternative 2 Option C would cause short- to long-term major 
adverse impacts to migratory birds. Option C would result in less bird mortality than Alternative 1, but 
the decrease would be less than under Option A because fewer EAs would be prepared, or under Option B 
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which provides incentives to place towers that are over 450 feet (137 meters) tall or use guy wires away 
from resources important to migratory birds, and to reduce tower heights and avoid guy wires within 
these areas if feasible. However, opportunities for significant reductions in height are very limited. 

Alternative 2 Option C - Indirect Effects 
With or without revisions to the FAA lighting circular, indirect effects (habitat and site abandonment) on 
migratory birds under Alternative 2 Option C would be slightly reduced compared to the No Action 
Alternative, due to the case-by-case review ofEAs required for towers over 450 feet (137 meters) tall, but 
the reduction would be less than under Option A or Option B. Based on the limited scientific evidence 
available, no RF radiation impacts on migratory birds are anticipated under Option C. 

5.4.3.4 Bald and Golden Eagles 
Breeding, feeding, and sheltering activities of Bald and Golden Eagles can be disturbed by construction of 
new tower facilities within their ranges, while Bald Eagles nesting on or near existing communications 
towers can be disturbed by tower maintenance activities. These disturbances could agitate or bother a 
Bald or Golden Eagle to a degree that causes, or is likely to cause, (I) injury to an eagle, (2) a decrease in 
its productivity, by substantially interfering with normal breeding, feeding, or sheltering behavior, or (3) 
nest abandonment. 

Under the Bald and Golden Eagle Protection Act, significance of environmental effects is related to 
population impacts. The BGEPA prohibits anyone without a permit from "taking" Bald and Golden 
Eagles, including their parts, nests (active and inactive) or eggs, by pursuit, shooting, shooting at, 
poisoning, wounding, killing, capturing, trapping, collecting, molesting or disturbing. The definition of 
"disturb" under BGEPA includes: "to agitate or bother a Bald or Golden Eagle to a degree that causes, or 
is likely to cause, based on the best scientific information available, (I) injury to an eagle, (2) a decrease 
in its productivity, by substantially interfering with normal breeding, feeding, or sheltering behavior, or 
(3) nest abandonment, by substantially interfering with normal breeding, feeding, or sheltering behavior." 

In late 2009, the USFWS proposed two new regulations to authorize limited take of eagles by means of 
"disturbance," "take resulting in mortality," and take of eagle nests for health and safety reasons. Under 
these regulations, where an activity will "take" Bald Eagles - either through "disturbance" or by lethal 
means - an individual "take" permit under BGEPA is required to be in compliance with the law. For 
Golden Eagles, USFWS will likely only consider programmatic "take" permits (authorized under 50 CFR 
22.3 for "take that is recurring, is not caused solely by indirect effects, and that occurs over the long term 
or in a location or locations that cannot be specifically identified"). Guidance for implementing 
individual and programmatic take permits is presently being developed (USFWS 201Ia). 

For both species, permits will only be issued where the breeding population of the raptor is stable or 
increasing. Because construction of communications towers may result in the take of Bald and Golden 
Eagles under BGEPA and USFWS guidance, USFWS suggests that tower owners and/or operators 
contact the nearest USFWS Ecological Service's Field Office for guidance on eagle issues and permitting. 
If USFWS determines that eagle habitat is present and the project area could contain a nest, it would 
advise the tower owner to arrange for a qualified biologist to conduct nest clearance surveys for Bald and 
Golden Eagles if construction would occur within the nesting season. If active nests are identified, 
USFWS would advise the tower owner to coordinate with USFWS to develop appropriate measures to 
reduce impacts to nesting eagles by implementing spatial buffers and/or temporal restrictions on 
construction activities. 

5-24 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Environmemal Consequences 

No Action Alternative 
Because the current ASR Program does not require an EA for projects located near Bald or Golden Eagle 
nests, projects located near these nests would continue to be categorically excluded under the No Action 
Alternative ifno other criteria requiring an EA are present. Construction activities near active nests would 
continue to cause adverse impacts on Bald and Golden Eagles due to disturbance of breeding, nesting, 
feeding, and sheltering activities. Newly constructed towers may also provide new nest sites for Bald 
Eagles, which may then be disturbed by subsequent tower maintenance activities. Although these 
disturbances would be limited to the period of construction or maintenance, they may have a readily 
apparent impact on individual Bald and Golden Eagles. Therefore, the No Action Alternative would 
continue to cause short-term minor to moderate adverse impacts on Bald and Golden Eagles. 

Alternative 1 

Alternative I would be expected to have similar impacts on Bald and Golden Eagles as described under 
the No Action Alternative. 

Alternative 2 Option A 
Alternative 2 Option A requires an EA for all new towers outside of an antenna farm and for certain 
changes to existing towers, regardless of location. Under Option A, applicants would need to take into 
account effects on Bald and Golden Eagles, and to consult with USFWS when Bald and Golden Eagles 
would be affected, when preparing the EA. USFWS would be expected to note the presence of nearby 
Bald and Golden Eagle nests, and to recommend appropriate actions to reduce impacts. Therefore, under 
Option A, short-term minor adverse impacts to Bald and Golden Eagles are anticipated, 

Alternative 2 Option B 
Option B of Alternative 2 requires that an EA be prepared for projects within 660 feet (20 I meters) of a 
Bald Eagle nest or 0.6 mile (1 kilometer) of a Golden Eagle nest. Towers located more than these 
distances away from Bald and Golden Eagle nests would be categorically excluded from preparation of an 
EA if no other criteria requiring an EA are present. Applicants would have an incentive under Option B 
to locate towers away from eagle nests where feasible. Furthermore, towers located near eagle nests 
would be reviewed by USFWS, which would be expected to note the presence of nearby Bald and Golden 
Eagle nests, and to recommend appropriate actions to reduce impacts. Therefore, under Option B, short
term minor adverse impacts to eagles are anticipated. It is anticipated that the reduction in impacts on 
Bald and Golden Eagles under Option B, compared to the No Action Alternative, Alternative I, or 
Alternative 2 Option C, would be at least comparable to Option A. 

Alternative 2 Option C 

Under Alternative 2 Option C, an EA that considers effects on migratory birds is required for new towers 
that are more than 450 feet (137 meters) tall. Therefore, these towers, which may have the greatest 
potential impact on Bald and Golden Eagles due to their size, would be reviewed for effects on Bald and 
Golden Eagles during the EA process. The EA requirement for towers over 450 feet (137 meters) tall 
may cause a limited reduction of tower heights for some towers, which may benefit Bald Eagles by 
making them less attractive as nesting sites, depending on other site characteristics. Under Option C there 
would be no incentive to move towers away from areas occupied by Bald or Golden Eagle nests. 
Therefore, Option C would be expected to cause short-term, minor to moderate adverse impacts to Bald 
and Golden Eagles, although to a slightly lesser degree than under the No Action Alternative or 
Alternative 1. 
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5.4.4 Cultural Resources 
Section 106 of the NHPA directs the Federal Government to consider the effects of its undertakings on 
historic properties through a four-step decision-making and compliance process. The law does not 
mandate preservation of historic properties; rather, it mandates that Federal agencies consider the effect of 
their undertakings on historic properties. The four steps of the Section 106 compliance process are: 

• Establish whether a proposed action constitutes an undertaking 

• Identify National Register-listed or eligible properties 

• Assess effects of a proposed action on eligible historic properties 

• Resolve adverse effects to eligible historic properties through consultation with the State/Tribal 
Historic Preservation Office (SHPO/THPO) and the Advisory Council on Historic Preservation, 
as necessary 

In September 2004, the Advisory Council on Historic Preservation, the National Conference of SHPOs, 
and the FCC executed a Nationwide Programmatic Agreement for Review of Effects on Historic 
Propertiesfor Certain Undertakings Approved by the Federal Communications Commission (FCC 2004). 
This Nationwide Programmatic Agreement streamlines and tailors the Section 106 review process for 
undertakings involving the construction and modification of communications facilities. Under the NPA, 
almost all towers are subject to Section 106 review, with limited defined exceptions. Most collocations 
are exempt from Section 106 review under an earlier Collocation Agreement that was incorporated into 
the NPA. The NPA does not apply on Tribal lands. 

The Section 106 process must be completed before a project can be determined to be categorically 
excluded or a FONSI can be issued. The Section 106 process is considered complete if there is a finding 
of No Historic Properties Affected or No Adverse Effect. If there is an adverse effect, the FCC executes a 
Memorandum of Agreement (MOA) to complete the process, and then it requires an EA to be prepared. 
Provided the agreement document has been executed, the actions outlined in the MOA do not have to be 
completed before the EA is finalized. 

No Action Alternative 
Because most new tower construction involves some level of ground-disturbing activities (e.g., 
construction of the tower, utility infrastructure, and access roads), construction of new towers has the 
potential to affect archaeological resources. Any tower projects that would involve renovations to 
buildings or structures that are either historic properties or within historic districts have the potential to 
affect architectural resources. Both types of projects have the potential to affect Traditional Cultural 
Properties and Native American religious and cultural sites. Because they involve structures that in most 
instances project 200 feet (61 meters) or more AGL, most ASR Projects also have the potential to impose 
visual adverse effects on resources of any type for which visual setting or visual elements are character
defining features of eligibility. 

Under the NPA, once Areas of Potential Effect (for direct and visual effects) have been established for a 
particular undertaking, the applicant is directed to take specific steps to identify historic properties and 
assess effects on those properties. These steps include reviewing publicly available sources identified by 
the SHPO/THPO, gathering information from Indian Tribes and Native Hawaiian organizations, and 
inviting public and local government participation. Fieldwork will usually be required to identify 
archaeological resources and may be required for other resources. Upon completion of the applicant's 
identification and assessment efforts, its work will be reviewed by the SHPOITHPO. The FCC is 
committed to engage in government-to-government consultation with federally recognized Indian Tribes 
that have an interest in a proposed construction unless the Tribe has agreed that consultation is 
unnecessary. 
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In general, ASR Program actions have the potential to affect historic properties if they may visually affect 
buildings, sites, structures, landscapes, districts, and objects eligible for or listed in the NRHP. Actions 
also have the potential to affect archaeological resources if they involve excavation, grading, or other 
modifications to land. While unusual, it is also possible for an ASR Program action to affect historic 
properties ifit involves structural modification, maintenance, rehabilitation and renovation, or the sale or 
lease of a historic property. The FCC is responsible to ensure that its licensees and those constructing for 
a licensee properly undertake the Section 106 review process to identify historic properties, determine the 
effects of undertakings on identified historic properties, and resolve adverse effects of their undertakings 
to historic properties. Under current ASR Program rules, an EA must be prepared for tower projects that 
cause adverse effects to historic properties. It is the FCC's practice that applicants should complete the 
Section 106 process before preparing an EA to ensure that effects to historic properties have been taken 
into account in the NEP A process. 

As a result of the process that the FCC requires its applicants to follow under Section 106 of the NHP A, 
and in accordance with the NPA, it is expected that the ASR program would have short- to long-term 
negligible to minor adverse impacts on cultural resources under the No Action Alternative. 

Alternative 1 
Under Alternative I, impacts to archaeological and architectural resources and Native American religious 
and cultural sites would be similar to the No Action Alternative 

Alternative 2 Options A, B, and C 
Under all options of Alternative 2, impacts to archaeological and architectural resources and Native 
American religious and cultural sites would be similar to the No Action Alternative. 

5.4.5 Other Visual and Aesthetic Resources 
New tower sites could be placed within a variety of settings, including recreation areas; parks and 
preserves; commercial areas; or urban, suburban, or rural residential areas. The potential for impacts from 
construction of new towers is greater for some of these types of settings than others, with the nature and 
extent of site-specific impacts being related to the degree to which the structures associated with a 
proposed action contrast with the features in the existing landscape. In general, the impacts on visual 
resources are likely to be greater in undeveloped rural or natural settings than suburban, urban, or 
commercial settings, where towers and antennas are more common. The degree of impact might also be 
greater at a specific time of day or year. Tower features are generally more visible during the day, thereby 
causing greater impacts; however, tower lighting would contribute to visual impacts at night as well. 
Impacts on visual resources would be short-term (due to construction activity) and long-term (due to 
presence of a new tower in the landscape). 

No Action Alternative 
Residential neighborhoods and other local land uses are typically governed by local comprehensive plans 
that specify the allowable types and locations of future land use. New towers would continue to be subject 
to review by local jurisdictions and a continuation of the existing ASR Program would not affect those 
reviews. Tower construction would also remain subject to other Federal, state, and local laws protecting 
particular viewsheds. In addition, as discussed in Section 5.4.4, the FCC's review process under Section 
106 of the NHPA would require consideration of visual impacts to historic properties. The FCC's rules 
require preparation of an EA when a tower would use high-intensity white lights in a residentially zoned 
neighborhood. 
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Short-term and long-term, minor to moderate adverse impacts on visual resources would be expected 
under the No Action Alternative. There are several potential sources of short-term impacts on visual 
resources, including the clearing and grading of land for the tower site footprint, the construction of 
infrastructure necessary to install and operate the tower (access road, utility corridor, and staging areas), 
and the construction of the tower and equipment building. Permanent features that might create a long
term contrast with the existing environment would include the tower, the access road, the fenced 
perimeter of the site, the building housing the generator and electronics, and overhead transmission lines 
if required for power or communications (as opposed to buried lines). 

The short-term impacts on visual resources resulting from construction activities and the long-tenn 
impacts resulting from the placement of potentially contrasting visual features into the existing landscape 
would be expected to be adverse and range from minor to moderate, depending on the degree of contrast 
that the change represents relative to the existing landscape. 

Potential impacts on visual resources could be avoided or minimized through selection of sites, where 
possible, that lie in areas with substantial existing visual clutter (such as commercial areas) and that have 
existing roads and utility corridors that could be used to service the site. Other methods of mitigation 
might include use of vegetation screening or differences in topography to reduce the visual contrast of the 
pennanent features at the site. In some instances, the locations of new sites could also be consolidated 
with other contrasting visual elements (e.g., existing utility towers, water towers, communications towers) 
to reduce visual sprawl and disturbance related to lighting, or the features of towers could be designed to 
blend more effectively with the forms and lines found in the existing landscape (for example, painting 
towers, fences, or concrete foundations with earth-tone paint or stain to reduce contrasts, or using rustic 
designs and native materials). 

Alternative 1 
Impacts to visual resources under Alternative 1 would be similar to those described under the No Action 
Alternative 

Alternative 2 Options A, B, and C 

Impacts to visual resources under all options of Alternative 2 would be similar to those described under 
the No Action Alternative. 

5.4.6 Economics 

The No Action Alternative, Alternative 1, and all options of Alternative 2 assume adoption of the notice 
and public comment procedures set forth in the FCC's draft rules. Due to the need to provide notice, 
there would likely be a negligible increase in the cost to comply with NEPA requirements for a typical 
tower, and thus in the total costs that an applicant would incur to plan, site, and construct a tower. 

No Action Alternative 

Under the No Action Alternative, economic impacts would remain the same, other than the negligible 
increase in cost due to the notice requirement under the FCC's draft procedures. The No Action 
Alternative would have a short- to long-term minor adverse economic impact on applicants proposing 
new towers for registration. 

Under the No Action Alternative, the existing ASR program would continue and EAs would typically be 
required only for new towers that have features for which the FCC currently requires an EA. As a result 
of the notice process, the proportion of new towers requiring EAs is likely to increase slightly, although 
this could be offset by a decrease in the number of towers constructed. The FCC therefore estimates that 
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the total number of EAs will be similar to the recent range of 65 to 75 per year. The estimated typical cost 
ofEA preparation for a tower would continue to range from approximately $5,000 to $15,000 depending 
on the complexity of issues and resources to be addressed. The FCC expects no increase in the time for 
applicants to complete an EA in the typical case because notice and comment would occur simultaneously 
with other processes. It is anticipated that the FCC would not require additional staff time to review and 
process a filed EA (typically 40 to 50 days). 

Alternative 1 

Alternative 1 would have a short- to long-term minor adverse economic impact on applicants proposing 
new towers for registration, similar to that described under the No Action Alternative. Because 
Alternative 1 would not change the situations for which an EA is required, the number and typical cost of 
EAs is expected to be the same as under the No Action Alternative. 

Alternative 2 Option A 

Alternative 2 Option A would have a short- to long-term moderate adverse economic impact on 
applicants proposing new towers for registration. 

Option A would require an EA for all new towers outside of an antenna farm submitted for registration -
regardless of location, height, use of guy wires, or lighting scheme - and for certain replacement towers 
and changes to existing towers. Additional costs to applicants would result from the increased number of 
EAs that would be required under Option A. As described in Section 4.2.4, it is conservatively estimated 
that 2,800 new registered towers would be constructed each year over the next 10 years; under Option A, 
each of these applications would require preparation of an EA. The estimated typical cost of EA 
preparation for a tower would continue to range from approximately $5,000 to $15,000 depending on the 
complexity of issues and resources to be addressed. 

Construction of towers may be delayed by the time necessary for the applicant to prepare an EA for each 
tower and for the FCC to process the filed EAs (typically 40 to 50 days), to the extent these tasks cannot 
be completed concurrently with other pre-construction activities. The FCC would require substantial 
additional staff time to review and process an estimated 2,800 EAs a year. To maintain current processing 
timelines, the FCC would need to reallocate staff from existing duties to review and process EAs or 
obtain additional funds to hire more staff. If neither of these occurs, there would likely be extensive 
delays in EA processing times. 

Alternative 2 Option B 

Alternative 2 Option B would have a short- to long-term minor adverse economic impact on applicants 
proposing new towers for registration. 

Additional costs to applicants would result from the increased number of EAs that would be required 
under this option. There may also be costs associated with construction of lattice towers to avoid having 
to prepare EAs for guyed towers, but few applicants would likely find it technically feasible or cost
effective to make this change merely to avoid completing EAs. 

Currently, an estimated 60 percent of registered towers use red steady-burning lights (FCC 2011b), 
including most towers over 200 feet (61 meters). While the FCC does not currently track the number of 
towers that employ guy wires, it estimates that roughly 50 percent do so, including most towers over 300 
feet (91 meters) and virtually all towers over 450 feet (137 meters). Because there is a substantial overlap 
among towers that are over 450 feet (137 meters), use red steady-burning lights, and use guy wires, the 
FCC estimates that roughly 70 percent of registered towers have one or more of these features. This 
number is reduced to 65 percent for purposes of calculating the number ofEAs, under the assumption that 
some applicants that otherwise would have used red steady-burning lighting schemes will choose white 
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strobe lighting (ifpennitted by local regulations), or in rare instances reduce the height of towers to below 
450 feet (137 meters) or eliminate the use of guy wires, to avoid having to prepare EAs. 

Further, the FCC assumes that roughly 10 percent of registered towers would be in locations where 
Option B requires an EA for towers that are over 450 feet (137 meters) tall, use red steady-burning lights, 
or use guy wires - on a ridgeline, in a coastal zone, or in a bird staging area/colonial nesting site. It is 
assumed that the number of towers constructed within 660 feet (201 meters) of a Bald Eagle nest or 0.6 
mile (I kilometer) of a Golden Eagle nest would be negligible. 

It is conservatively estimated that a total of2,800 new registered towers would be constructed each year 
over the next 10 years. An estimated 65 to 75 of these towers would require EAs under the No Action 
Alternative, and would also require EAs under Option B. If the FAA advisory circular is not revised, the 
FCC estimates that 65 percent of 10 percent of the towers not requiring an EA under the No Action 
Alternative would require an EA under Option B, or between 160 and 190 towers. Adding the 65 to 75 
EAs required under the No Action Alternative to this estimate means that between 225 and 265 EAs 
would be prepared each year. 

If the FAA changes its advisory circular, no EAs would be prepared for towers using red steady lights. 
Taking into account only towers that are over 450 feet (137 meters) tall or use guy wires, 50 percent of 10 
percent of the towers not requiring an EA under the No Action Alternative would require an EA under 
Option B, or between 125 and 150 towers. Adding the 65 to 75 EAs already required under existing 
conditions means between 190 and 225 EAs would be prepared each year. 

The estimated typical cost ofEA preparation for a tower would continue to range from approximately 
$5,000 to $15,000 depending on the complexity of issues and resources to be addressed. Construction of 
towers may be delayed by the time necessary for the applicant to prepare an EA and for the FCC to 
process the filed EA (typically 40 to 50 days), to the extent these tasks cannot be completed concurrently 
with other pre-construction activities. The FCC would require additional stafftime to review and process 
an estimated 160 to 225 EAs a year. To maintain current processing timelines, the FCC would need to 
reallocate stafffrom existing duties to review and process EAs or obtain additional funds to hire more 
staff If neither of these occurs, there could be delays in EA processing times. 

Alternative 2 Option C 

Alternative 2 Option C would have a short- to long-tenn minor adverse economic impact on applicants 
proposing new towers for registration. 

Under Option C, proposed towers less than or equal to 450 feet (137 meters) AGL that have features for 
which the FCC currently requires an EA and all towers over 450 feet (137 meters) AGL would require an 
EA. Additional costs to applicants would result from the increased number of EAs that would be required 
under Option C. The FCC anticipates that the number of EAs prepared in recent years for towers less 
than 450 feet (137 meters) tall would remain the same (65 to 75 EAs). Based on the number of 
applications for new towers over 450 feet (137 meters) AGL in the past five years, the FCC estimates that 
approximately 65 new tower applications for towers over 450 feet (137 meters) tall would be submitted to 
the FCC annually. Altogether, the FCC assumes that under Option C, approximately 130 to 140 EAs 
would be prepared every year. The estimated typical cost of EA preparation for a tower would continue to 
range from approximately $5,000 to $15,000 depending on the complexity of issues and resources to be 
addressed. The FCC expects no increase in the time for applicants to complete an EA in the typical case 
because notice and comment would occur simultaneously with other processes. The FCC would require 
additional staff time to review and process approximately 130 to 140 EAs per year. This may result in a 
minor increase in the time required to process a filed EA (typically 40 to 50 days). 
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5.4.7 Radio Frequency Radiation 
No RF impacts on human populations are expected from the No Action Alternative, Alternative 1, and all 
options of Alternative 2. Under all alternatives, the FCC would require an EA when RF exposure from a 
tower would exceed either the occupational or general population MPE limits. In practice, licensees and 
tower owners invariably design their facilities so that the MPE limits will not be exceeded. The FCC 
expects that this practice will continue under any alternative. 

Potential impacts ofRF radiation on migratory birds are discussed in Section 5.4.3.3. 
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CHAPTER SIX CUMULATIVE IMPACTS 

6.1 INTRODUCTION 
CEQ defines cumulative effects as the "impact on the environment, which results from the incremental 
impact of the action(s) when added to other past, present, and reasonably foreseeable future actions 
regardless o.fwhat agency (Federal or non-Federal) or person undertakes such other actions" (40 CFR 
1500). Cumulative impacts can result from individually minor, but collectively substantial, actions 
undertaken over a period of time by various agencies (Federal, state, and local) or individuals. In 
accordance with NEPA, a discussion of cumulative impacts resulting from projects that are proposed (or 
anticipated over the foreseeable future) is required. 

To identify cumulative effects, the analysis needs to address two fundamental questions: 

1. Does a relationship exist such that affected resource areas of a proposed action or alternatives 
might interact with the affected resource areas of past, present, or reasonably foreseeable actions? 

2. If such a relationship exists, then are there any potentially significant impacts not identified when 
a proposed action is considered alone? 

The scope of the cumulative effects analysis involves both the geographic extent of the effects and the 
time frame in which the effects could be expected to occur, as well as a description of what resources 
could potentially be cumulatively affected. 

When applying the concept of cumulative impacts to a programmatic analysis, some additional 
consideration must be given to existing uncertainty associated with specific locations that will be selected 
in the future. Communications towers could be proposed anywhere within the United States including its 
territories. Therefore, this PEA addresses cumulative impacts qualitatively. 

The No Action Alternative, Alternative 1, and all options of Alternative 2 will result in negligible, minor, 
or moderate adverse impacts to all resources addressed in this PEA, except for migratory birds. Under all 
alternatives impacts to migratory birds at the national level would be major and adverse. The FCC 
concludes that the negligible, minor, and moderate impacts of the ASR Program on resources other than 
migratory birds, when viewed in the context of all impacts on each resource, are not cumulatively 
significant. Therefore, only migratory birds (including any listed as threatened or endangered) are 
addressed in detail in terms of potential cumulative impacts. Because of the importance of tower lighting 
to impacts to migratory birds, this chapter discusses cumulative impacts with and without the potential 
FAA lighting changes. Only direct impacts (bird mortality due to collisions with communications towers) 
are addressed in this cumulative analysis. As discussed in Chapter 5, indirect adverse impacts to 
migratory birds due to site and habitat abandonment are minor, and the evidence is insufficient to support 
a finding of potentially significant environmental impacts on migratory birds due to RF radiation 
emISSIOns. 

It should be noted that lighting on new towers must conform to the requirements of the current FAA 
Advisory Circular 70/7460-1 K Obstruction Marking and Lighting (USDOT IF AA 2007). The FCC cannot 
enforce lighting schemes that are not in compliance with this circular. Currently the FAA does not allow 
lighting configurations that use red flashing lights without also requiring the presence of red steady
burning lights. Pending the results of a conspicuity study, the FAA may consider revisions to the circular 
under which new communications towers that use red flashing lights would not also have red steady
burning lights. 
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6.2 PAST, PRESENT, AND REASONABLY FORESEEABLE PROJECTS AND 
ACTIONS CONSIDERED 

Communications towers comprise part of the built environment that causes impacts to birds. The projects 
and actions considered as part of the cumulativc impact analysis include: 

• Existing communications towers 

./ Those registered in the ASR Program 

./ Those not required to be registered in the ASR Program (including towers used solely by 
federal agencies) 

• Reasonably foreseeable future communications tower construction 
• Other sources of avian mortality and conditions that affect birds 

./ Collisions with buildings, windows, and wind turbines 

./ Collisions with power lines 

./ Collisions with motor vehicles 

./ Predation by cats 

./ Global warming/climate change 

6.3 GEOGRAPHIC EXTENT AND TIME FRAME 
The geographic extent ofthc cumulative impact analysis includes the area under the jurisdiction of the 
ASR program - the United States and its territories. Since the cumulative impact analysis includes other 
recent past, present, and reasonably foreseeable future actions, the FCC has set a time frame for thc 
cumulative analysis. This analysis includes past actions from 1995 when the ASR Program was 
established and future projects until the year 2021. 

6.4 CUMULATIVE IMPACTS TO MIGRATORY BIRDS 
There are numerous anthropogenic and natural sources of mortality to migratory birds. The sections 
below first review the expected direct impacts on migratory birds from existing towers and new registered 
towers under each of the program Alternatives, then describe the direct impacts on migratory birds from 
climate change and other activities that cause bird mortality. The final section summarizes the overall 
cumulative impacts on migratory birds from all of these actions and sources. 

Direct adverse impacts to migratory birds occur when birds collide with the tower structure, supp011ing 
guy wires, or each other. High avian mortality at towers is usually episodic and typically occurs under 
inclement weather conditions during the spring and fall migration seasons when steady-burning lights 
attract birds to a tower. 

6.4.1 Impacts from Existing Towers 

As of June 28, 2011, there were 85,261 communications towers nationwide, including in the five U.S. 
territories, registered under the existing ASR Program (FCC 20 11 b). Avian mortality from collisions 
with existing communications towers is conservatively estimated at approximately 5 million birds 
annually (Manville 2001, Gehring et al. 2011 in prcss, Longcore et al. 2011a in preparation). Data do not 
exist to distinguish the number of birds killed at registered towers from those killed at towers that do not 
require rcgistration. However, because towers used by FCC licensees that do not require registration are 
less than 200 feet (61 meters) in height and there are relatively few towers used solely by federal 
agencies, it is reasonable to assume that substantially all of the 5 million bird deaths occur at registered 
towers. 
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Migratory songbirds comprise approximately 95 percent of the avian mortality at communications towers. 
Total population estimates for migratory birds range from approximately 10 to 20 billion (USFWS 
2002b), with songbirds comprising more than 50 percent of the species represented (Blancher et a1. 2007) . 
Conservatively assuming a total migratory bird population of 10 billion birds, communications tower 
collisions currently cause no more than 0.05 percent annual mortality to the total migratory bird 
population. 

Under Alternative 1, if the FAA permits them to do so, owners of existing towers with red steady-burning 
lights would have an incentive to change to lighting styles without red steady-burning lights, both to 
reduce their costs for electricity and replacing lighting equipment and to reduce the effects of their towers 
on migratory birds. Assuming that the owners of 50 percent of registered towers with red steady-burning 
lights extinguish those lights or change them to red flashing lights (and that these towers are evenly 
distributed across tower heights), this would reduce bird mortality from existing towers by an estimated 
25 to 35 percent. Therefore, under Alternative 1, future avian mortality from existing towers is estimated 
to be between 3.2 million and 3.8 million birds per year. A similar reduction would occur under all 
options of Alternative 2 if the FAA revises its lighting circular. 

6.4.2 Impacts from New Registered Towers 
As described in Section 5.3.2, it is assumed that the number of towers to be constructed over the next 10 
years under Alternative 1 and all options of Alternative 2 will be similar to the number of new towers 
under the No Action Alternative. Under the existing ASR Program and FAA lighting circular that 
currently requires steady-burning lights whenever red flashing lights are used, migratory bird mortality 
levels at new towers would be expected to be proportional to mortality from existing towers. 
Approximately 2,800 new registered communications towers are conservatively projected to be 
constructed annually over the next 10 years. These 28,000 towers represent an approximate 33 percent 
increase over the 85,261 registered communications towers in the existing environment as of June 28, 
2011 (FCC 20 11 b). Based on the estimated current annual avian mortality of 5 million birds, by the year 
2021 the annual avian mortality from new and existing towers would reach 6.6 million under the No 
Action Alternative. 

Under Alternative 1, it is assumed that the FAA will revise its lighting circular so that new towers with 
red flashing lights will not also use red steady lights. This change would result in a 50 to 70 percent 
reduction in avian mortality from new towers (Gehring et a1. 2(09) compared to the No Action 
Alternative. 

As described in Section 5.4.3.3, even if the FAA does not revise its advisory circular, Alternative 2 (all 
options) would also be expected to reduce the amount of avian mortality from new towers when 
compared to future conditions under the No Action Alternative, although to a much lesser degree than 
Alternative 1. Because some or all proposed tower registrations would go through a more rigorous 
environmental review under all options of Alternative 2, it is expected that some tower owners would 
consider location or design changes to their proposed towers so that the tower would be categorically 
excluded from preparation of an EA (under Options B and C), and that the implementation of mitigation 
measures would reduce effects on migratory birds at towers that cannot be categorically excluded so that 
a FONSI can be issued (under all options). However, the ability to implement measures that would 
reduce the direct effects of towers on migratory birds would likely be limited. If the FAA revises its 
advisory circular so that future towers do not use red steady lights, the reduction in avian mortality from 
new towers under all options of Alternative 2 would be in addition to the 50 to 70 percent reduction 
expected under Alternative 1. 
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6.4.3 Effects from Climate Change 

Climate change works over a longer timeframe than is covered by the analysis in this PEA but its effects 
on migratory birds are relevant to a cumulative effects analysis. For example, wanner winters in recent 
decades have played an important role in shifting winter bird ranges to the north (North American Bird 
Conservation Initiative 2010). Christmas Bird Count data from the mid-1960s through 2006 show that 
170 (56 percent) of the 305 most widespread, regularly occurring species have shifted their ranges to the 
north, whereas only 71 species (23 percent) have shifted their ranges to the south and 64 species (21 
percent) have not shifted their ranges sif,'11ificantiy north or south. 

The North American Bird Conservation Initiative, U.S. Committee (2010) reported that climate change 
may interact with and intensify many of the existing stressors on birds. Birds and habitats that are already 
adversely affected may be highly vulnerable to additional impacts due to climate change. 

6.4.4 Impacts from Other Sources 

As discussed in Section 4.6.3.11, in addition to communications towers, there are other anthropogenic 
causes of mortality in birds, including collisions with buildings, windows, motor vehicles, and wind 
turbines, as well as predation by cats. Erickson et al. (2005) summarized and described the various avian 
mortality sources and estimated that 500 million to possibly over 1 billion birds are killed annually. 
They assumed that cat predation accounted for approximately 100 million bird deaths a year and that 
buildings and windows caused approximately 550 million annual deaths. More recent studies estimate 
that free-ranging domestic cats and building glass may each kill at least 1 billion birds annually 
(Dauphine and Cooper 2009, Klem et al. 2009). Combining these studies, total annual mortality from 
anthropogenic sources and cat predation exceeds 2 billion birds per year. 

Cat predation and avian collisions with buildings and power lines appear to cause the bulk (> 80 percent) 
of annual avian mortality. Table 6 in Section 4.6.3.11 summarizes the mortality estimates from several 
sources. As discussed previously, the majority of birds killed by collisions with communications towers 
are migratory neotropical songbirds. The other sources represented in Table 6 also result in mortality to 
neotropicalmigratory songbirds although there is not clear evidence of the percentages of songbirds that 
are included in the totals. 

As shown in Figure 15, communications towers contribute a relatively small percentage (0.2 percent) of 
annual avian mortality when compared to other anthropogenic sources and predation by cats. Under the 
No Action Alternative, migratory bird mortality levels at towers would be expected to increase in 
proportion to the number of towers being built. It is anticipated that avian mortality from other 
anthropogenic sources will also increase in the future as more buildings are constructed, more 
automobiles and planes are in use, and more transmission lines and wind turbines are constructed. 
Therefore, the proportion of bird mortality that is from communications towers, as compared to other 
anthropogenic sources and predation by cats, is expected to remain relatively constant at about 0.2% 
under the No Action Alternative. This proportion is expected to decrease to at least some extent under 
Alternative 1 or any option of Alternative 2 because there would be fewer bird deaths at conm1Unications 
towers. 
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6.5 SUMMARY 
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Figure 15: Summary of Annual Avian Mortality by Source 

Note: Figure 15 is based on the following mortality estimates: 

Cats (Dauphine and Cooper 2009) 

Buildings/Windows (Klem et al. 2009) 

Power Lines (Erickson et al. 2005) 

Hunting (Klem et al. 2009) 

Automobiles (Klem et al. 2009) 

Pesticides (Erickson et al. 2005) 

Communications Towers (Manville 2005, 2007) 

Wind Turbines (Klem et al. 2009) 

Planes (Erickson et al. 2005) 

TOTAL 

1,000,000,000 

1,000,000,000 

130,000,000 

120,000,000 

60,000,000 

67,000,000 

5,000,000 

400,000 

25,000 

2,382,425,000 

Migratory birds experience cumulative adverse impacts from a variety of sources including 
communications towers registered under the existing ASR Program, cat predation, and collisions with 
buildings and power lines. Migratory birds are also affected by climate change that is causing shifts in 
the ranges of some species and changing habitat conditions. 

Chapter 7 of this PEA contains findings regarding the significance of the incremental impact of the ASR 
program when added to other sources of avian mortality. While communications towers contribute to the 
overall adverse cumulative impacts on bird populations, communications tower collisions annually kill 
approximately 0.05 percent of the total migratory bird population (5 million out of 10 billion). 
Furthermore, communications tower collisions are responsible for approximately 0.2 percent of the more 
than 2 billion annual bird deaths due to cat predation and anthropogenic sources. Although the absolute 
number of birds killed at communications towers is large, towers are a relatively minor contributor to 
total avian mortality. Moreover, when compared to the total migratory bird population, the number of 
deaths caused by collisions with communications towers is small. 
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CHAPTER SEVEN FINDINGS 

7.1 OVERVIEW 
Communications towers exist throughout the United States and territories and will continue to be 
constructed as they provide a range of public benefits and fulfill a variety of societal needs. 

Environmental impacts from towers are dependent on a variety of factors including location, height, 
structural support system (self-supported or guyed), and lighting scheme (flashing or steady-burning). 
The principal adverse impact of communications towers is on birds, especially migratory birds, and tower 
lighting is the primary contributor to bird mortality from towers. Based on a review of the available peer
reviewed literature and the analysis contained in this PEA, the relative severity of impacts on birds is as 
follows: 

• All other factors being equal, taller towers result in higher levels of avian mortality than shorter 
towers. 

• All other factors being equal, towers with guy wires result in higher levels of avian mortality than 
towers without guy wires. 

• All other factors being equal, steady-burning lights on towers result in higher levels of avian 
mortality than flashing lights. 

These factors, as well as other potential impacts, were taken into consideration during the identification 
and development of alternatives considered in this PEA. 

Alternatives evaluated during this PEA process include the No Action Alternative, Alternative 1, and 
three variations of Alternative 2 (Options A, B, and C). Under the No Action Alternative, the existing 
ASR Program would continue with the existing FAA-permitted lighting configurations. Alternative I 
would continue the existing ASR Program but assumes that the FAA will change its permitted lighting 
configurations. Alternative 2 consists of modifications to the ASR Program, with three options proposing 
different revisions to the NEPA compliance procedures to improve how the potential environmental 
impacts of proposed communications towers, especially impacts on migratory birds, are evaluated and 
documented. Because of the importance of tower lighting on migratory birds, this chapter presents a 
discussion of the options of Alternative 2 evaluated with and without the potential FAA lighting changes. 

As described at the beginning of Chapter 5, the significance of an impact must be analyzed in several 
contexts and will vary with the setting of the action. Both short- and long-term effects are relevant. Once 
the intensity of an impact has been determined to be negligible, minor, moderate, or major, a 
determination of the impact's significance must be made based on the requirements in 40 CFR \508 .27, 
which requires considerations of both context and intensity. 

As further described in Chapter 5, this PEA primarily considers the environmental effects of the ASR 
Program at the national leveL In addition, the PEA addresses the degree to which the FCC's 
environmental process ensures that more localized potentially significant environmental effects will be 
identified and considered at each individual site. As discussed in Chapters 4 and 5, the ASR Program is 
national in scale and therefore has the potential to impact resources throughout the United States, its 
territories, and the District of Columbia in geographically diverse areas and previously disturbed and 
undisturbed sites. Because of the wide variety of natural and manmade environments and the complexity 
of resources that may be affected, it is not possible to provide a detailed comprehensive description of 
resource impacts at individual sites in this PEA. Existing resources and impacts are instead characterized 
in general terms and those resources that may require additional site-specific analysis are identified. 

As discussed in Chapter 5, under all alternatives the environmental impacts of the ASR Program at the 
national level on resources other than migratory birds are negligible, minor, or moderate. Taking into 
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consideration the context and intensity of each of these impacts, the FCC finds that none of them rises to 
the level of significance. Furthennore, the existing ASR Program and all program alternatives require 
EAs for towers that: would be located in an officially designated wilderness area or wildlife preserve; 
may affect listed T &E species or designated critical habitat, or are I ikely to jeopardize the existence of 
proposed T &E species or result in destruction or adverse modification of proposed critical habitat; may 
affect resources listed or eligible for listing in the NRHP or Native American religious and cultural sites; 
would be located in a floodplain; would involve significant changes in surface features; would be 
equipped with high intensity white lights and located in a residentially zoned neighborhood; or would 
cause human exposure to levels of radiofrequency radiation in excess of limits in 47 CFR § § 1.1310 and 
2.1093. This requirement ensures that potentially significant local effects on environmental resources 
other than migratory birds will be identified and considered. Accordingly, the remainder of Chapter 7 
will discuss primarily impacts on migratory birds. 

7.2 CONSEQUENCES OF THE NO ACTION ALTERNATIVE 
The No Action Alternative is defined as continuation of the existing ASR Program and NEPA compliance 
procedures, including the public notice and 30-day public comment requirement of the FCC's draft 
procedures, and under the existing FAA-permitted lighting configurations. 

The No Action Alternative would have no significant adverse environmental impacts at the national level 
to resources described in Chapter 4, including migratory birds. Major adverse impacts on migratory birds 
due to construction in areas of heavy migration use (coastal zones, ridgelines, bird staging areas/colonial 
nesting sites, riparian zones) would continue. Avian mortality would be expected to increase in proportion 
to the number and types of new towers that are constructed. Current annual avian mortality from existing 
communications towers is estimated at approximately 5 million birds, the majority of which are migratory 
birds. Assuming that approximately 2,800 new towers would be constructed annually under the existing 
ASR Program, avian mortality would increase to an estimated 6.6 million birds by the year 2021 as a 
result of collisions with communications towers. While this number is large and constitutes a major 
impact, it is only 0.05 percent of the overall U.S. bird population, which is estimated at 10 billion birds. 
Furthermore, when evaluated in context with other sources of avian mortality as described in Sections 
4.6.3.11 and 6.4.4, towers cause approximately 0.2 percent of annual avian mortality. Thus, in the 
national context of overall migratory bird abundance and other, greater forces to which migratory birds 
are subject, the relative impact of communications towers is smalL In addition, the available scientific 
infonnation does not support a finding that tower collisions may have a significant impact on any 
particular species. Therefore, the impact to migratory birds at the national level from the No Action 
Alternative is not significant. 

In a local context, site-specific EAs are required when existing ASR program criteria are triggered. 
Migratory bird habitat features (ridgelines, coastal zones, and bird staging areas or colonial nesting sites) 
and tower features (height, lighting scheme, and guy wires) which are hazardous to migratory birds, as 
well as proximity to Bald and Golden Eagle nests, are not routinely considered under the current program 
in detennining whether an EA is required. Therefore, there may be instances of significant impacts to a 
local population of migratory birds or individual Bald and Golden Eagle nests from a proposed tower that 
would not be addressed. 

7.3 CONSEQUENCES OF ALTERNATIVE 1 
Under Alternative 1, continuation of the existing ASR Program with revisions to the FAA lighting 
circular, there would be no significant adverse environmental impacts at the national level to resources 
described in Chapter 4, including migratory birds. Major adverse impacts to migratory birds would 
continue and avian mortality due to bird collisions with communications towers would increase in 
proportion to the number and types of new towers that are constructed. However, the increase in avian 
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mortality due to new tower construction would be greatly reduced by the FAA lighting circular revisions. 
Under these revisions, future towers that use red flashing lights would not also have steady-burning lights. 
A tower without red steady-burning lights is estimated to result in 50 to 70 percent less avian mortality 
than ifit uses red steady-burning lights (Gehring et al. 20(9). Therefore, bird mortality would decrease 
under this alternative when compared to future conditions under the No Action Alternative. In addition, 
tower owners may voluntarily change (or extinguish) red steady-burning lights on existing towers and use 
flashing lights exclusively, thereby further reducing migratory bird mortality. Therefore, under 
Alternative I, the impact to migratory birds at the national level is not significant. 

As is the case with the No Action Alternative, site-specific NEPA documents would be required under 
Alternative I when existing ASR program criteria are triggered. Migratory bird habitat features 
(ridgelines, coastal zones, and bird staging areas or colonial nesting sites) and tower features (height, 
lighting scheme, and guy wires) which are hazardous to migratory birds, as well as proximity to Bald and 
Golden Eagle nests, are not routinely considered under the current program in determining whether an EA 
is required. Therefore, there may be instances of significant impacts to a local population of migratory 
birds or individual Bald and Golden Eagles from a proposed tower that would not be addressed. 

7.4 CONSEQUENCES OF ALTERNATIVE 2 OPTION A 
Alternative 2 Option A would require an EA for all new towers outside of an antenna farm submitted for 
registration - regardless of location, height, use of guy wires, or lighting scheme - and for certain 
structural and lighting changes to existing towers. Because virtually all new proposed tower construction 
would require an EA, economic impacts on applicants would be adverse and moderate, due to increased 
EA preparation costs and extended project schedules. 

Under Option A, there would be no significant adverse environmental impacts at the national level to 
resources described in Chapter 4, including migratory birds. Major adverse impacts to migratory birds 
would continue and avian mortality would be expected to increase in proportion to the number and types 
of towers that are constructed. 

With no revisions to the FAA lighting circular, potential impacts to migratory birds would be reduced to a 
limited extent when compared with the No Action Alternative because of mitigation measures that would 
result from the EA process. Therefore, under Option A without revisions to the lighting circular the 
impact to migratory birds is not significant at the national level for the same reasons as discussed under 
the No Action Alternative. 

Under Option A with potential revisions to the FAA lighting circular, as under Alternative I, the increase 
in avian mortality due to new tower construction would be greatly reduced because future towers that use 
red flashing lights would not also have red steady-burning lights. A tower without red steady-burning 
lights is estimated to cause 50 to 70 percent less avian mortality than if it uses red steady-burning lights 
(Gehring et al. 2(09). In addition, tower owners may voluntarily change (or extinguish) red steady
burning lights on existing towers and use flashing lights exclusively, thereby further reducing migratory 
bird mortality. Potential impacts to migratory birds would be further reduced to a limited extent when 
compared with Alternative I because of mitigation measures that would result from the EA process. 
Therefore, under Option A, with revisions to the FAA lighting circular, the impact to migratory birds is 
not significant at the national level. 

With or without revisions to the FAA lighting circular, under Option A the preparation of site-specific 
EAs for all new tower construction would include an evaluation of potential impacts to migratory birds, 
including individual species of migratory birds to the extent that species-specific information exists. The 
EA would also include an evaluation of potential impacts to Bald and Golden Eagles. This evaluation 
would ensure that potentially significant environmental impacts from an individual tower on migratory 
birds would be addressed at the local level. 
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7.5 CONSEQUENCES OF ALTERNATIVE 2 OPTION B 
Under Alternative 2 Option B, a proposed new tower would require preparation of an EA only under 
certain combinations of location and structural and lighting features. Any proposed new registered tower 
that requires an EA under the existing rules or that is located within 660 fcet (20 I meters) of a Bald Eagle 
nest or 0.6 mile (l kilometer) of a Golden Eagle nest would require an EA. Other Iocational features for 
which a project may require an EA would include ridgelines, coastal zones, and bird staging areas or 
colonial nesting sites. If any of those locational features are present, and a tower would be more than 450 
feet (137 meters) tall, would use a red steady-burning lighting scheme, or would use guy wires, an EA 
would be required. In addition, the FCC would expect the EA for any proposed tower in a wetland or 
floodplain to include a detailed analysis of the effects on migratory birds if the tower location is in a 
riparian zone. Due to the additional tower construction projects that would require an EA, economic 
impacts on applicants arising from EA preparation costs and extended project schedules would be adverse 
and minor. 

Under Alternative 2 Option B, there would be no significant adverse environmental impacts at the 
national level to resources described in Chapter 4, including migratory birds. Major adverse impacts to 
migratory birds would continue and avian mortality would be expected to increase in proportion to the 
number and types of towers that are constructed. 

Without revisions to the FAA lighting circular, impacts to migratory birds would be reduced slightly 
compared to the No Action Alternative, to an extent at least comparable to Option A. Under Option B, 
applicants would have an incentive to avoid siting towers that are over 450 feet (137 meters) tall, use red 
steady-burning lights, or use guy wires on ridgelines, in coastal zones, in bird staging areas and colonial 
nesting sites, and in riparian zones within wetlands and floodplains. Therefore, towers with the features 
that pose the greatest hazards to migratory birds would be less likely to be constructed in the locations 
where migratory birds are most prevalent. Applicants would also likely attempt to avoid constructing any 
towers near Bald and Golden Eagle nests. Potential impacts to migratory birds and Bald and Golden 
Eagles may be reduced when compared with the No Action Alternative because of mitigation measures 
that would result from the EA process. Therefore, under Option B without revisions to the FAA lighting 
circular the impact to migratory birds is not significant at the national level. 

With potential revisions to the FAA lighting circular, as under Alternative I, impacts to migratory birds 
would be greatly reduced compared to the No Action Alternative because future towers that use red 
flashing lights would not also have steady-burning lights. A tower without red steady-burning lights is 
estimated to cause 50 to 70 percent less avian mortality than ifit uses red steady-burning lights. Tower 
owners may also voluntarily change (or extinguish) steady-burning lights on existing towers and use 
flashing lights exclusively, thereby further reducing migratory bird mortality. Avian mortality would be 
further slightly reduced because the FCC anticipates that applicants would likely attempt to avoid 
constructing towers that are taller than 450 feet ( 137 meters) tall or use guy wires in areas important to 
migratory birds, and to avoid constructing any towers near Bald and Golden Eagle nests. Overall, 
migratory bird mortality would be less than under Alternative 1 and comparable to Option A with 
revisions to the FAA lighting circular. Therefore, under Option B with revisions to the FAA lighting 
circular the impact to migratory birds is not significant at the national level. 

Under Option B, with or without revisions to the FAA lighting circular, EAs would be required for towers 
wi th the features that contribute the most to migratory bird deaths if they are located in the areas where 
migratory birds are most prevalent. These EAs would include an evaluation of potential impacts to 
individual species of migratory birds to the extent that species-specific information exists. In addition, 
EAs would be required for all towers in proximity to Bald and Golden Eagle nests. These requirements 
would ensure that potentially significant environmental effects on migratory birds at the local level would 
be addressed. 
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7.6 CONSEQUENCES OF ALTERNATIVE 2 OPTION C 
Under Alternative 2 Option C, in addition to those towers for which an EA is required under the existing 
FCC rules, an EA would be required for any proposed new tower, or replacement or modification of an 
existing tower that involves a substantial increase in size, that is more than 450 feet (137 meters) tall, 
regardless of location, lighting scheme, or use of guy wires. Towers less than or equal to 450 feet (137 
meters) would be categorically excluded unless they have features requiring an EA under existing rules. 

Under Alternative 2 Option C, there would be no significant adverse environmental impacts at the 
national level to resources described in Chapter 4, including migratory birds. Major adverse impacts to 
migratory birds would continue and avian mortality would be expected to increase in proportion to the 
number and types of towers that are constructed. 

Without revisions to the FAA lighting circular, avian mortality would be reduced compared to the No 
Action Alternative because applicants would have an incentive to avoid constructing towers over 450 feet 
(137 meters) tall to the extent practicable. However, in many instances it is unlikely, particularly for 
broadcast towers, that such a tower could be reduced appreciably in height and still be able to meet 
service coverage requirements. Because Options A and B would require EAs for more towers that may 
affect migratory birds, Option C would not reduce potential impacts to migratory birds as much as those 
two options. However, potential impacts to migratory birds may be reduced when compared with the No 
Action Alternative because of mitigation measures that would come out of the EA process for towers 
more than 450 feet (137 meters) tall. Therefore, the impact to migratory birds is not significant at the 
national level for the same reasons as discussed under the No Action Alternative. 

Under Option C, with the potential revisions to the FAA lighting circular, as under Alternative I, impacts 
to migratory birds would be greatly reduced compared to the No Action Alternative because future towers 
that use red flashing lights would not also have steady-burning lights. A tower without red steady
burning lights is estimated to cause 50 to 70 percent less avian mortality than if it uses red steady-burning 
lights. In addition, tower owners may voluntarily change (or extinguish) steady-burning lights on existing 
towers and use flashing lights exclusively, thereby further reducing migratory bird mortality. Avian 
mortality would be further slightly reduced because applicants would have an incentive to avoid 
constructing towers over 450 feet (137 meters) tall where feasible, and because of mitigation measures 
that may come out of the EA process for towers more than 450 feet (137 meters) tall. Overall, the 
reduction in migratory bird deaths would be more than under Alternative I, but less than under Option A 
or Option B with revisions to the FAA circular. 

With or without revisions to the FAA circular, site-specific NEPA documents would be required under 
Option C when existing ASR program criteria are triggered or when a proposed tower would be more 
than 450 feet (137 meters) tall. Except for tower height, migratory bird habitat features (ridgelines, 
coastal zones, and bird staging areas or colonial nesting sites) and tower features (lighting scheme and 
guy wires), which are hazardous to migratory birds as well as proximity to Bald and Golden Eagle nests, 
would not be routinely considered under Option C in determining whether an EA is required. Therefore, 
there may be instances of significant impacts to a local population of migratory birds or individual Bald 
and Golden Eagle nests from proposed tower that would not be addressed. 

7.7 CUMULATIVE IMPACTS 
From a cumulative impacts perspective, under the No Action Alternative, Alternative I, or any option of 
Alternative 2, towers regulated under the ASR Program will continue to cause migratory bird deaths. 
Migratory bird deaths due to collisions with communications towers are currently estimated at 5 million 
per year, and depending on the alternative chosen, this number is expected to be between 3.7 million and 
6.6 million in 2021. If the FAA does not change its lighting circular, under all alternatives there will be 
an incremental increase in avian mortality over existing conditions. If the FAA revises its lighting 
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circular, there may be an increase or a decrease in avian mortality depending on the extent to which tower 
owners voluntarily change (or extinguish) steady-burning lights on existing towers and use flashing lights 
exclusively. 

In assessing cumulative impacts on a resource, the incremental impacts of the action in question are 
considered together with the impacts of other past, present, and reasonably foreseeable future actions. 
Anthropogenic sources and cat predation together annually kill a relatively large percentage of the U.S . 
migratory bird population (more than 2 billion out of 10 to 20 billion), and an increase in this mortality 
could therefore be significant. However, the estimated 5 million annual bird deaths caused by 
communications towers constitute only approximately 0.2 percent of these total bird deaths and 
approximately 0.05 percent of the migratory bird population. This small incremental contribution to the 
cumulative impacts of all actions on migratory birds is not significant. 

7.8 SUMMARY 
The impacts of the ASR Program at the national level on all resources, including migratory birds , are not 
significant. 

The best available and most currently cited estimate of avian mortality, primarily to migratory birds, from 
collisions with communications towers is 5 million birds annually. Tall towers, steady-burning lights, and 
guy wires are the primary tower characteristics contributing to avian mortality. 

Migratory bird mortality from all sources would be expected to increase in the future , with an anticipated 
increase in the number of vertical structures in the environment as well as continuing impacts from other 
actions and factors. The construction of new communications towers would contribute incrementally to 
this future increase in mortality, regardless of whether FAA lighting changes are implemented. 

The Commission recognizes that the potential changes to the FAA lighting circular would have the 
greatest beneficial effect and be the critical element in reducing impacts to migratory birds under any of 
the alternatives. Under Alternative I (which assumes FAA lighting changes will occur) and any of the 
options under Alternative 2 (if FAA lighting changes occur), the incremental increase in migratory bird 
mortality from new towers approved under the ASR Program would be substantially reduced due to the 
use on future towers of red flashing lights exclusively without red steady-burning lights . Studies indicate 
that the use of flashing lights on towers may reduce bird mortality at towers by 50 to 70 percent (Gehring 
et al. 2009). In addition, voluntary lighting changes on existing towers from steady-burning to flashing 
lights would further reduce migratory bird impacts and may possibly reduce the total number of bird 
deaths from registered towers below current levels. 

The Commission acknowledges that the estimated bird mortality as a result of collisions with towers 
approved under its ASR Program is a large number. However, the anticipated annual bird mortality from 
existing and future communications towers under any alternative is not significant at the national level , 
whether considered as a separate, direct impact or as part of a cumulative analysis. 

At the site-specific level, under Options A and B of Alternative 2, the requirements to prepare EAs for 
individual towers would ensure that potentially significant effects on local migratory bird and Bald and 
Golden Eagle populations would be considered. Under the No Action Alternative, Alternative I, and 
Option C of Alternative 2, significant impacts on local migratory bird and Bald and Golden Eagle 
populations may not be addressed. 
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CHAPTER EIGHT MITIGATION 

8.1 OVERVIEW 
Under the No Action Alternative, Alternative 1, and all options of Alternative 2, the FCC would ensure 
mitigation of environmental cffects of individual towers through the preparation and rcvicw ofEAs. The 
FCC is also engaged in programmatic consultation with the USFWS to consider potential further 
measures to protect T &E species. The FCC encourages tower owners and applicants to consider 
additional measures that may further mitigate any environmental effects. 

8.2 MITIGATION ARISING FROM THE EA PROCESS FOR INDIVIDUAL TOWERS 
Under the No Action Alternative, Alternative 1, and all options of Alternative 2, EAs would be required 
where certain conditions are met. The EA preparation and review (and any subsequent EIS, where 
necessary) would include consideration of measures to avoid or mitigate environmental effects that may 
result from these conditions. The following conditions would require an EA under the No Action 
Alternative, Alternative 1, and all options of Alternative 2: 

• The tower would be located in an officially designated wilderness area or wildlife preserve; 

• The tower may affect listed T &E species or designated critical habitat, or is likely to jeopardize 
the continued existence of proposed T &E species or result in destruction or adverse modification 
of proposed critical habitat. The FCC requires consultation with the USFWS where there is a 
potential for such an impact; 

• The tower may affect resources listed or eligible for listing in the NRHP. The Nationwide 
Programmatic Agreement (NPA) sets forth a specific process for considering such effects, 
including review by the SHPOITHPO, and requires an MOA setting forth mitigation where there 
would be an adverse effect on historic properties; 

• The tower may affect an Indian religious site. The NPA sets forth specific procedures for inviting 
the participation of federally recognized Indian Tribes and Native Hawaiian organizations. The 
FCC encourages use of its Tower Construction Notification System to fulfill these requirements; 

• The tower would be located in a floodplain; 

• The tower would involve significant changes in surface features (e.g., wetland fill, deforestation, 
or water diversion); 

• The tower would be equipped with high intensity white lights and located in a residentially zoned 
neighborhood; or 

• The facility would cause human exposure to levels ofRF radiation in excess of the FCC's 
guidelines. 

Under all options of Alternative 2, EAs also would be required in additional circumstances, which would 
ensure consideration of measures to avoid or mitigate any effects of these towers on migratory birds, 
including Bald and Golden Eagles. Through review of the EAs, the FCC would ensure consultation with 
the USFWS in appropriate cases. 

Under Option A of Alternative 2, EAs would be required for all new towers and for replacements and 
modifications of towers that involve a substantial increase in size. This process would afford an 
opportunity to consider measures to avoid or mitigate any environmental effects . 
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Under Option B of Alternative 2, EAs would also be required for new towers, and for replacements and 
modifications of towers that involve a substantial increase in size, under the following circumstances: 

• The tower would use guy wires, would be equipped with red steady-burning lights, or would be 
over 450 feet (137 meters) in height AND would be located in a coastal zone, ridgeline, bird 
staging area, or colonial nesting site; or 

• The tower would be located within 660 feet (201 meters) ofa Bald Eagle nest or within 0.6 mile 
(1 kilometer) of a Golden Eagle nest. 

In addition, an EA prepared for a tower that is over 450 feet (137 meters) in height, uses red steady
burning lights, or uses guy wires and is located in a riparian zone within a wetland or floodplain would be 
expected to include a detailed analysis of the tower' s effects on migratory birds. This process would 
ensure consideration of measures to mitigate any environmental effects caused by these conditions, 
especially effects on migratory birds. 

Under Option C of Alternative 2, EAs would also be required for new towers, and for replacements and 
modifications of towers that involve a substantial increase in size, where the tower would be greater than 
450 feet (137 meters) in height. 

8.3 ADDITIONAL MITIGATING MEASURE BY THE FCC 
The FCC has recently entered into programmatic consultation with the USFWS under Section 7(a)(1) of 
the ESA. This consultation is expected to result in an evaluation of the degree to which the ASR Program 
contributes to furthering the purposes of the ESA, along with possible recommendations to improve or 
enhance this contribution, as well as a description of any subsequent consultation that may be required 
between the USFWS and the FCC at a less aggregated regional or local scale. 

8.4 ADDITIONAL RECOMMENDATIONS FOR APPLICANTS 
The FCC encourages tower owners and applicants to consider the following measures: 

• Eliminate red steady-burning lights on existing towers where permitted by the FAA if lighting 
circular is revised. 

• Where feasible, collocate antenna(s) on existing towers or other structures in place of new tower 
construction. 

• Where feasible , site new towers within an existing antenna farm. 

• Minimize tower height and tower foundation footprint to the extent feasible consistent with 
coverage and structural safety requirements, taking into account that greater tower height may 
facilitate additional collocations. 

• Construct self-supported structures, rather than those that require guy wires, to the extent 
technically and economically feasible, taking into account that in some situations self-supported 
structures may have greater visual impacts on cultural or other visual resources. 

• Where feasible , avoid siting new towers in avian high use areas, including coastal zones, 
ridgelines, bird staging areas, colonial nesting sites, and riparian zones. 

• Where feasible , protect a minimum 2-mile (3 .2-kilometer) radius of sagebrush around known leks 
for grouse and prairie-chickens. 

• Select new tower sites in areas with existing visual clutter where feasible and use vegetative 
screening to reduce visual impacts. 
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• Use standard best management practices for sediment erosion control to minimize impacts to 
downstream surface waters and wetlands. 

• Use standard best management practices to prevent or minimize the establishment and spread of 
non-native invasive species. 

• During construction, keep fuel-burning equipment running times to a minimum and properly 
maintain engines. 

• Perform construction activities during day-time business hours. 

• Minimize and down-shield security lighting for on-ground facilities and equipment to avoid 
attracting night-migrating birds. 

• Decommission and remove obsolete or unused towers. 

• Support research on the effects of towers on birds and other wildlife, including potential RF 
radiation effects. 
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Appendix A 
Agencies, Organizations, and Individuals ConsuRed During the NEPA Process 

Agencies 

Ellen M. Athas, Senior Counsel, Council on Environmental Quality 

Marcia L. Pradines, Acting Chief, USFWS Division of Mi&1fatory Bird Management 

Albert M. Manville, II, Ph.D., Senior Wildlife Biologist, USFWS Division of Migratory Bird 
Management 

Nanette W.H. Seto, Wildlife Biologist, USFWS Division of Migratory Bird Management 

Diana M. Whittington, Wildlife Biologist, USFWS Division of Migratory Bird Management 

Richard E. Sayers, Jr., Ph.D., Chief, USFWS Division of Consultation, H Ps, Recovery and State Grants 

John J. Fay, Ph.D., Biologist, USFWS Division of Consultation, HCPs, Recovery and State Grants 

Organizations 

CTIA - The Wireless Association 

National Association of Broadcasters 

National Association of Tower Erectors 

PCIA - The Wireless Infrastructure Association 

American Bird Conservancy, Inc. (ABC) 

Defenders of Wildlife 

National Audubon Society 

Individuals 

Travis Longcore, Ph.D., The Urban Wildlands Group 

A-I 
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-------------------
Tower Height 

Guyed 
AGL State (Yes/No) 

feet (meters) 
100 (30 .5) Kansas Yes 
< 150 (46) Pennsylvania 

1<)7 (60) Tennessee Yes 
197 (60) Wiscons in 
197 (60) Wiscons in 
259 (79) Wiscons in 
295 (<)0) Florida Yes 

361(110) Wisconsin 
35X(109) Wiscons in 
361 ( 110) Wiscons in 
380-479 Michigan No 

( 116-146)* 
3 XO-4 79 Michigan No 

( 116-146)* 

3XO-479 Michigan No 
( 116-146)* 
3X()-479 Michigan Yes 

( 116-146)* 

3 XO-4 79 Michigan Yes 
( 116-146) * 
380-479 Michigan Yes 

(116-146) * 

3XO-479 Michigan Yes 
(116-146)* 

380-479 Michigan No 
016-146)* 

AppendixB 
Aviannower Collision literature Summary 

AVIAN MORTALITY SUMMARY 

Total Number of 
Number of Number of 

Lighting Type 
Sampling Days 

Years Bird Fatalities Source 
Sampled Reported 

I 0 Young et al. (2000) 
I 47 - > L (j()() M anvi Ilc (per. comm.) -

unpublished data 
None 215 3.5 14 Nicholson et al. (2005) *** I 

I XO 2 3 Travis (20()9) 

I XO 2 I Tra vis (2009) 
I XU 2 X Tnl\ris (2009) 

1.5 14 Crawford and Engstrom 
(2001) 

IXO 2 6 Travi s (2009) 

IiW 2 7 Travis (2009) 
180 2 3 Travi s (2()()9) 

White strobe (L-X65) 40 I 5 Gehring et al. (2009) 

Red strobe (L-XM) 40 I 5 Gehring et al. (20{)<) 

Red flashing 40 I 6 Gehring et al. (20()9) 
incandescent (L-8M) 

White strobe (L-X65) 40 I I I Gehring et al. (2()O9) 

Red strobe (L-8M) 4() I 20 Gehring et al. (2009) 

Red flashing 40 I 22 Gehring et al. (2009) 
incandescent (L-X64) 

Steady-burning, red lights 40 I 55 Gehring et (II. (20()9) 
(L-864 and L-8 I 0) 

Flashing and steady- 60 2 17 Gehring ct al. (200<) 
burning red lights (L-XM 

and L-81 0) 
-

B-1 



Tower Height 
Guyed AGL State 

feet (meters) 
(Yes/No) 

380-479 Michigan Yes 
(116-146)* 

380-479 Michigan No 
(116-146)* 

380-479 Michigan Yes 
(116-146)* 

436 (133) New Yes 
Hampshire 

466 (142) Wisconsin 
466 (142) Wisconsin 

528(161) West Virginia Yes 
535 (163) Wisconsin 
605-1588 Illinois Yes 

(184.4 - 484)** 
627 (191) Florida Yes 

942 (287) Tennessee Yes 

961 (293) New York Yes 
981 (299) Iowa Yes 
984 (300) Michigan Yes 

AppendixB 
Aviannower Collision literature Summary 

A VIAN MORTALITY SUMMARY 

Total Number of 
Number of Number of 

Lighting Type Years Bird Fatalities Source 
Sampling Days 

Sampled Reported 
Flashing and steady 60 2 194 Gehring et al. (2009) 

burning red lights (L-864 
and L-810) 

Flashing and steady 60 1.5 14 Gehring et al. (in press) 
burning red lights (L-864 

and L-810) 
Flashing and steady- 100 2.5 249 Gehring et al. (in press) 

burning red lights (L-864 
and L-810) 

2 134 Sawyer ( 1961 ) 

180 2 14 Travis (2009) 
180 2 5 Travis (2009 ) 

6 116 Herron ( 1997) 
180 2 20 Travis (2009) 
13 0.5 5,465 Seets and Bohlen ( 1977) 

Red and white lights 1 I 617 Roberts and Tamborski 
(1993) 

19.75 253 Laskey (1960,1962, 
1963a,b, 1964, 1967, 1968, 

1969a,b, 1971), 
Goodpasture (l974a, b, 

1975, 1976, 1984, 1986); 
Bierly (1973) 

Red beacon 4-33 30 267 Morris et al. (2003) 
2 243 Brewer and Ellis (1958) 

4.5 44 Caldwell and Wallace 
(1966) 

-
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-------------------
Tower Height 

Guyed 
AGL State (Yes/No) 

feet (meters) 
1000 Michigan Yes 

(:::3 OS )* 

1000 Michigan Yes 
(:::::.3 OS )* 

1000 Michigan Yes 
(:::,305)* 

IO()1 (305) Wisconsin Yes 
I () II (3()X) Florida Yes 

JOS9(323) New York Yes 
107()(32X ) New York Yes 
) O~4 (330) Ohio Yes 
IOX() (33 7 ) South Dakota Yes 
I 122 (342) Michigan Yes 

II xx (3()2) North Carolina Yes 

) 20 1 (3()6) North Dakota Yes 

1201 (3()()) Kansas Yes 
1280 (390) Michigan Yes 

1)99 (396) Wisconsin 
1312 (400) Minnesota Yes 
134~ (411 ) Massachusetts Yes 
1368(417) Tennessee Yes 

AppendixB 
AvianlTower Collision literature Summary 

AVIAN MORTALITY SUMMARY 

Total Number of Number of Number of 
Lighting Type 

Sampling Days 
Years Bird Fatalities Source 

Sampled Reported 
Flashing and steady- 40 I 2S() Gehring et at. (2()O()) 

burning red lights (L-XM 
and L-X I 0) 

Flashing and steady- 40 I 1M Gehring et at. (2009) 
burning red lights (L-XM 

and L-X I 0) 
Flashing and steady- XO 2.5 41() Gehring et al. (in press) 

burning red lights (L-XM 
and L-X 10) 

3R 3,I9X Kemper ( 19%) 
13 ()IR Crawford and Engstrom 

(20() I ) 
Red beacon 30 35 Morris et at. (2003) 
Red beacon 30 370 Morris et at. (2()O3) 
Red beacon 19 227 Morris et at. (2003) 

I I >3,750 Mam die (pers COIllIll 2011 ) 
5.25 330 Caldwell and Wallace 

( 19()() 
2 498 Carter and Parnell ( 1 ()7(), 

19n) 
2 2X2 Avery and Clement (1972); 

A very et at. ( I 977) 
1.5 X3 80so ( I ()()5) 

5.25 757 Caldwell and Wallace 
( 19(6) 

IfIO 2 760 Travis (2009) 
5 701 Strnad (1962 , 1975) 

1.5 33X Baird (1970, 1(71) 
29.75 ()X9 Nehring and Bivens ( 1(99) 
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Tower Height 
Guyed AGL State 

feel (meters) 
(YcslNo) 

1369 (417) Tennessee Yes 
1424 (434) Wisconsin 
1440 (439) Kansas Yes 
14~3 (452) Florida Yes 

L995 (60g) North Carolina Yes 

2001 (610) Iowa Ycs 

AppendixB 
Aviannower Collision lilerature Summarv 

AVlAN MORTALITY SUMMARY 

Total Number of 
Number of Number of 

Lighting Type Years Bird Fatalities Source Sampling Days 
Sampled Reported 

Red steady and nashing 6 I 336 Ganier (1962) 
IXO 2 237 Travis (2009) 

2 471 Younli and Robbins (20() I) 
3 3,043 Taylor and Anderson 

(1973,1974) 
2 [, III Carter and Pall1cll (1976, 

1(78) 
1.75 2,0 12 Mosman (1975) 
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