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Technical Comment on Notice of Inquiry Comment Review, Avian/Communication Tower 
Collisions, Final (Avatar et al. 2004) 

 
Response comments are presented in the same order as offered in the Avatar et al. (2004) report. 
 
I. Overarching Comments 
 

Avatar et al. (2004) (hereinafter referred to as Avatar) used similar methods as Woodlot to assemble 
and review pertinent literature on avian and telecommunication tower collisions.  Avatar placed 
emphasis on many of the same reports as Woodlot, particularly those that had undergone a peer 
review and were published in scientific journals.  The manner in which the data were presented and 
discussed was also very similar to the Woodlot report.  Most importantly, many of the same 
overriding conclusions reached by Woodlot concerning the current state of knowledge were shared 
by Avatar following their analysis: 
 
“There are no studies to date that demonstrate an unambiguous relationship between avian 
collisions with telecommunication towers and population decline of migratory bird species.” 
(Avatar 5-2). 
 
“More research is warranted in order to identify specific causes and possible solutions to this 
problem.” (Avatar 5-2). 
 
Conclusions reached in Avatar Section 5.1 appear generally speculative and distinct from the main 
body of the report, as they are largely unsupported by the earlier analysis, or by the current state of 
much of the scientific literature.  Specific inconsistencies and commentary conflicts include 
statements pertaining to tower height and lighting, as well as the use of guyed and self-supporting 
towers.  In consideration of the variety of study needs, it is premature to recommend and implement 
certain guidelines until definitive research has been conducted and peer-reviewed. 
 
II. Specific Comments 
 

A. Technical Approach Used 
 

Avatar literature review methods mirrored those used by Woodlot; that is, Avatar screened and 
classified avian studies based on whether the information was published in a peer-reviewed journal 
or in another type of manuscript likely with less scientific review.  Studies that were published in 
peer-reviewed journals were awarded more weight and the results deemed more credible.  This 
approach is commonly employed in scientific studies and agrees with the methods and assumptions 
that Woodlot used as well.  Similarly, Avatar identified key attributes from each study, which they 
used to evaluate the worth of each study in the development of comments.  This process and the 
specific attributes that were reviewed are in concordance with Woodlot’s study to a great extent.  
Additional similarities between the methods used by Avatar and Woodlot include the use of data 
forms to summarize information, use of a majority of the same studies, and the presentation of the 
results.  

 
B. Representative Studies Used to Develop Report 

 

Avatar performed an independent literature review and from that selected 50 studies for use in 
reviewing comments prepared regarding the Federal Communications Commission (FCC) Notice of 
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Inquiry (NOI).  Sixty-four percent of these studies were also used by Woodlot in the development 
of their comments.  Much of the discussion presented in Section 3 of the Avatar report reiterates the 
findings of the Woodlot report, as recognized by the authors (page 3-3, “Many of the following 
discussion topics summarized to address the NOI comments parallel the Woodlot information…”).  
In Table 3 of the Avatar report, thirty studies are presented representing significant bird mortality 
events over the last 50 years.  The Woodlot report similarly considered 20 of these 30 studies.  It is 
likely that had there been a greater amount of time to prepare the initial response to the FCC NOI, 
there would have been even a greater degree of overlap between studies used both by Woodlot and 
Avatar. 
 
Avatar also presents an important point in this section where they mention that “noting the absence 
of mortalities may be as important as noting the presence of large numbers of bird mortalities.”  
They cite a report prepared by Stoddard (1962) when making this point, and mention its potential 
usefulness in considering designs that minimize risk of collision. 

 
C. Specific Factors Affecting Bird Collisions 

 

Overall, the information presented and the conclusions reached in the Avatar and Woodlot reports 
regarding specific factors affecting bird collisions were in agreement. 

 
Migration Patterns and Seasonality & Bird Behavior – Much of the same information and findings 
regarding how migration patterns, seasonality, and bird behavior have affected incidences of bird 
collisions with towers were presented in both the Avatar and Woodlot reports.  As noted in both 
reports, additional information is needed to develop better correlations between seasonal migration 
patterns and specific factors causing tower collisions. 
 
Tower Height and Configuration – Both the Avatar and Woodlot reports state that there are 
insufficient data to draw substantive conclusions between tower height and migratory bird 
collisions, particularly the critical height threshold below which little mortality would be expected 
to occur. 
 
Tower Siting – The Avatar reports states “insufficient information is available to draw conclusions 
as to the specific factors associated with siting towers.” (Avatar, 3-41).  This statement supports 
comments prepared by Woodlot. 
 
Tower Lighting – Much of the same discussion is presented in both the Avatar and Woodlot reports 
regarding lighting and its affects on migratory birds.  After presenting information from both 
published and unpublished sources, the same conclusions are presented:  “no clear conclusions can 
be drawn...regarding the importance and effects of lighting color, duration, intensity, and 
type…Additional research is needed…” (Avatar, 3-46).   
 
Weather – As with the other major NOI topics discussed above, there was a great degree of 
similarity between the Avatar and Woodlot reports regarding the influence of weather on bird 
collisions with towers.  Both reports cited studies indicating increased rates of collisions associated 
with cloudy and windy weather.  Avatar concluded that “Additional information is needed on 
weather patterns relative to bird movement and other conditions that may contribute to increasing 
or decreasing risk of bird collisions.” (Avatar, 3-52). 
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D. Current Research Efforts 
 

The Avatar report presents brief summaries of six recent or ongoing studies that are investigating 
the effects of guy wires, different types of lighting, scavenger removal, weather, tower height, bird 
behavior, and collision deterrents.  These projects are located in Michigan, Colorado, Arizona, 
Pennsylvania, and two or more other locations that were not specifically mentioned.  Information on 
the objectives of each project, the investigators, and location are very briefly presented.  There is 
little or no detail on study design, so it is difficult to determine how robust each effort is, and 
whether information collected can be tested for statistical significance or answer any of the NOI 
questions.  For these reasons, it is uncertain how useful these efforts will be in providing findings 
that can be used in design and siting of new towers. 

 
E. Biological Significance 

 

Avatar presents a discussion of Biological Significance in Section 3.5 of their report.  They state 
that biological significance is a reflection of both the “magnitude of the biological effect and the 
importance of the biological effect.”  They further state “biologically significant mortality is any 
mortality that is of sufficient magnitude and importance that it causes the viability of a particular 
population or species to be affected.” and “the development of predictive impacts is simply not 
adequately developed to draw specific conclusions on the effects to migratory bird populations as a 
whole and possibly to a specific species.” (Avatar, 3-66). 
 
Section 3.1 of the Woodlot report presents a discussion on known sources of avian mortality in 
comparison to that believed to be caused by communication towers.  References for each of the 
studies cited are included as a brief assessment of data variability and uncertainty.  The Avatar 
report does not present any information to refute the data presented in Section 3.1 of Woodlot’s 
report, but they indicate that biological significance needs to be better defined, and that it is difficult 
to show population-level effects from a particular stressor (i.e., towers). 

 
As described in the Woodlot report, it is important to consider the potential effects that 
human-caused mortality may have on the stability of bird populations.  There is, however, no 
evidence in the literature to date indicating that communications towers are having a statistically 
significant or “biologically significant” impact on migratory bird populations.  This point is 
reiterated in Section 5.1 of the Avatar report where it is stated “There are no studies to date that 
demonstrate an unambiguous relationship between avian collisions with communication towers and 
population decline of migratory bird species.” 
 
Each individual source of mortality mentioned in the Woodlot report represents a relatively small 
percentage of the total North American bird population.  In fact, communications towers are one of 
the smallest of all the mortality factors identified.  Adding together the most likely estimates of 
annual bird mortality due to the major human-caused components yields a total annual mortality 
estimate of about 950 million, with lower and upper estimates ranging from between 381 million to 
2.3 billion deaths per year.  Using the 1975 American Ornithologists’ Union estimates of total bird 
population, these numbers represent a potential mortality estimate of about six percent.  
Accordingly, the avian mortality attributable to towers would be approximately 0.42 percent of 
human-caused mortality and only 0.05 percent of total bird populations (based on an estimated bird 
population of 10 billion birds).  The Woodlot report also mentions that because so little is known 
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about the overall bird population in the United States, caution should be employed when assessing 
the potential impact of human-caused mortality sources on bird populations. 

 
F. Data Needs and Mitigation Methods 

 

In Section 4 of the Avatar report, a number of data needs are presented, which would aid in 
establishing a relationship between specific tower features and the cause of avian collisions.  The 
development of standardized methods for documenting and reporting avian collisions and mortality 
factors is an obvious need as pointed out in both the Avatar and Woodlot reports.  This 
standardization is needed to allow comparisons between towers so that causes of collisions can be 
correlated with specific siting, design, and operation features.  Once specific causes are identified, 
appropriate mitigation measures can be developed, tested, and implemented.  As pointed out in the 
Woodlot and Avatar reports, more research is needed to identify causal effects.   
 
Also included in Section 4 of the Avatar report are discussions of methods available to monitor 
avian collisions including radar, acoustic sensors, and strike indicators.  Radar data can show 
patterns of bird movement spatially and temporally across the landscape; therefore, it is a predictor 
of the potential for collision.  It is not a definitive tool, however, for collecting data on bird behavior 
at tower sites.  For instance, radar may show large numbers of avian targets moving through an 
area, yet by itself, it will not show levels of collisions or mortality.  Acoustical monitoring similarly 
is valuable as a coarse measurement tool, but does not generate tower-specific collision data.  Bird 
strike indicators allow the detection of bird strikes on guy wires but probably not on towers 
themselves.  They also do not on their own correlate collisions with mortality (i.e., not all collisions 
kill).  Additionally, it is uncertain how well they will work on guy wires, particularly near where the 
wires are attached to the tower or the ground, where vibrations are of a smaller magnitude. 
 
Section 4 of the Avatar report also presents comments on study biases that are common to most 
collision studies.  Many of these points were gleaned from the peer-reviewed studies presented 
earlier in the Avatar report, as well as in the Woodlot report.  These biases should be addressed in 
current and future studies of tower collisions and arise from:  1) scavenger/predator removal rates, 
2) crippling (versus kill) rates, 3) searcher efficiency, and 4) habitat.  Each of these biases varies 
seasonally and from site to site, and is dependent upon individual tower and local landscape 
features.   
 
Additional research needs presented in Section 4 of the Avatar report include topics associated with 
avian vision and the effects of several different methods of marking guy wires.  An enhanced 
understanding of bird vision should provide opportunities for designing mitigation measures both 
from design and operation standpoints.  Though the effects of markers have been tested on power 
lines with varying levels of success, no specific methods have been used on telecommunication guy 
wires.  Because none of these methods have yet to be used, they should be considered experimental.  
Though incorporated in other sections of the report, other data needs not referenced in Section 5.1 
include:  1) effects and importance of various types of lights, including their color, duration, and 
intensity, 2) understanding observations of decreasing bird mortality over time with increasing 
tower numbers, (Avatar, 3-15), and tower siting (Avatar, 3-41). 
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G. Conclusions and Recommendations 

Section 5.1 – Conclusions 

Section 5.1 of the Avatar report presents a series of conclusions, which they regard as speculative, 
but “advanced with some degree of confidence within the scientific community.” (Avatar, 5-1).  
These conclusions are in large part only restated findings from peer-reviewed and other reports, 
including the Woodlot report.  Despite their acknowledged speculative nature, conclusions reached 
by Avatar in Section 5.1 remain largely unsupported in the preceding sections of the report.  
Following are brief illustrations of these inconsistencies:   
 

• The largest bird kills tend to occur on nights with low visibility conditions, especially fog, 
low cloud ceiling, or other overcast conditions.   

 
In Section 3.3.7, Avatar presents several studies that relate weather effects to mortality events at 
communication towers, even stating that a particularly strong correlation appears to exist between 
nights in autumn with lower cloud ceilings.  Although the section mentions there is likely a 
connection between weather and collision events, the Section concludes “the extent or degree of this 
association and how other factors may influence mortality rates are essentially unknown.”   
 

• All other things being equal, taller towers with lights tend to represent more of a hazard to 
birds than shorter, unlit towers. 

 
The conclusion presented in Section 5-1 does not follow the discussion in the body of the text.  
Tower height and lighting are discussed in separate sections of the report, and the discussion in each 
section culminated in statements that more research is required before any conclusions can be 
drawn. For example:     
 
“Existing data are not sufficient to draw direct conclusions between tower height and migratory bird 
collisions.  The critical threshold for tower height has not been definitively determined relative to 
bird collision risks.  Although some assumptions have been made on tower height effects, additional 
information is warranted.”  (Avatar, 3-36) 
 
“No clear conclusions can be drawn, based on the existing literature, regarding the importance and 
effects of lighting color, duration, intensity, and type (e.g., incandescent, strobe, neon, or laser), and 
bird attraction.  Additional research is needed on the types of lights in conjunction with other factors 
that increase or decrease the risk of bird collisions with communication towers.” (Avatar, 3-46) 
 
“No firm conclusions can be drawn based on the existing literature regarding the importance and 
effects of lighting color, duration, intensity, and type (e.g., incandescent, strobe, neon, or laser) on 
bird attraction, although as discussed earlier in this section, inferences can be drawn on different 
lighting regimes.  Additional research is needed on the types of lights in conjunction with other 
factors that increase or decrease the risk of bird collisions with communication towers.” (Avatar, 
3-47) 
 
“Woodlot...stated that insufficient published information exists on different lighting regimes to 
draw comparisons or clear conclusions.” (Avatar, 3-48) 
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“There is presently only a single study demonstrating a greater proportion of bird attraction to red 
flashing incandescent lights than to white strobes (Gauthreaux and Belser 2000)...Although there is 
strong evidence to support light as an attractant during inclement weather, there is still much 
speculation regarding light type, color, intensity, and duration.  This is universally acknowledged as 
being a key research need.” (Avatar, 3-48) 
 

• Towers with guy wires are at higher risk than self-supporting towers. 
 
Again, the conclusion in 5-1 does not follow the discussion presented in the body of the report.  
Examples of these inconsistencies are as follows:   
 
“Intuitively, one would assume that towers with an array of guyed wires would present a greater 
collision hazard or risk to migrating birds than self-supporting structures.  No specific studies 
comparing avian collisions with guyed towers to self-supporting structures were found as part of 
this review.” (Avatar, 3-35) 
 
“No specific studies comparing avian collisions with guyed towers to self-supporting structures are 
known to occur.” (Avatar, 3-36) 
 
“Woodlot also commented that no observable trend could be presented on guy wires as a factor.  
This is because the literature had limited information on the presence of guy wires, although it is 
likely that most tall towers reporting mortality were guyed.” (Avatar, 3-38)1

 
• Two collision mechanisms appear to be a factor in bird collision:  1) blind collision and 2) 

illuminated sphere of influence. 
 
Although the report references several studies that document birds flying around illuminated towers 
during inclement weather, nowhere in the report is there discussion about these two specific means 
of collision, and neither is mentioned by name in the text of the report.   
 
One conclusion presented in the Avatar report that is not in complete agreement with the Woodlot 
report states that the potential exists for biologically significant mortality due to towers.  However, 
there is ambiguity between how biological significance is defined and then applied.  This ambiguity 
renders the development of conclusions challenging and adds uncertainty to the finding.     

In summary, Woodlot agrees in general with many of the statements and findings developed in the 
preceding Sections 1 through 4 of the Avatar analysis in that there remain many gaps in the current 
understanding of the definitive causes of avian mortality related to communication towers.  
However, conclusions reached in Section 5.1 appear generally speculative and distinct from the 
main body of the report, as they are largely unsupported by the earlier analysis, or by the current 
state of much of the scientific literature.   

                                                 
1  Of 170 incidental reports cited in the original Woodlot analysis, 32 (18%) reported the presence of guy wires. 
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Section 5.2 - Recommendations 
 
Avatar states that there is substantial uncertainty regarding the magnitude of bird collisions and 
causative factors in the Recommendations section of the report.  The type and level of uncertainty is 
in large part due both to incomplete knowledge and variability.  To decrease the amount of 
uncertainty, they provide a number of short- and long-term recommendations for developing tower 
design, siting, and operation guidance, which can then be used to decrease the incidence of avian 
collisions.  Two tables are presented with recommendations, the second of which contains a 
prioritized list of short-term recommendations. 
 
The first priority recommendation is that the FCC continue to participate in the Communication 
Tower Work Group, and that they review and use ongoing research on how to minimize the 
incidence of avian collision.  This recommendation, as well as the next nine, are intuitive and 
merely reiterate part of the FCC’s responsibilities.  Short-term priorities two through ten address 
specific aspects of research or research methods, which can be used to better design, site, and 
operate telecommunication towers.  These recommendations include developing standardized data 
collection and monitoring methods, and continuing research on tower lighting, avian vision, bird 
behavior around towers, migration, and means of mitigating mass mortality events.  These 
recommendations are in line with developing tower management guidelines based on good science. 
 
The priority eleven short-term recommendation concerns the National Environmental Policy Act 
(NEPA), in particular revising biological scoping issues and the environmental assessment checklist 
to better reflect issues associated with avian collisions and communication towers.  This 
recommendation may not change the NEPA process or outline, but it could result in a more focused 
review of potential issues.  This may result in a more efficient review process, although the opposite 
effect could also occur, particularly if reviewers are not satisfied with the type and level of 
information provided in the NEPA package. 
 
The last priority recommendation is to readdress the U.S. Fish and Wildlife Service Interim 
Guidelines for Recommendations on Tower Siting, Construction, Operation, and Decommissioning.  
Specific recommendations are to eliminate some of the contradictions contained in the current 
guidelines and to obtain definitive recommendations on design, siting and operation before specific 
recommendations are made.  It will certainly be beneficial to eliminate contradictions and to base 
guidelines on study results that were properly designed and conducted.  Until definitive research has 
been conducted and peer-reviewed, it is premature to recommend and implement certain guidelines. 
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