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Avian mortality at communications towers: background and overview
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U.S. Fish and Wildlife Service, 4401 N. Fairfax Dr., Suite 634, Arlington, VA 22203
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Albert Manville, Workshop Co-chair, Introductory Remarks

I’d like to welcome all of you to our first ever workshop on avian mortality at
communication towers. My nameis Al Manville, I'm with the Office of Migratory Bird
Management, U.S. Fish and Wildlife Service, in Arlington, VA. Our other co-chair, my esteemed
colleague is Bill Evans, whom most of you know -- acoustical researcher, ornithologist, who has
been working on thisissue for some time.

| would like to attempt to set the stage, and put the issue into context of why we are here this
afternoon, why thisissue is of importanceto al of us. Migratory birds are atrust responsibility for
the Fish and Wildlife Service (FWS or Service). The Serviceisresponsible for the conservation
and management of 836 species of migratory birds, 778 of which are on so-called nongame species,
while the remaining 58 are legally hunted; al protected under Migratory Bird Treaty Act of 1918, as
amended. While populations of some of our bird species are doing well, in fact some much too
well as many of you are aware -- including Snow Geese, urban Canada Geese, Cowbirds and
Cormorants -- unfortunately, many others are not. We are seeing continuing declines of over 200
species. Currently, we have 75 species listed as Endangered and 15 species listed as Threatened
under the Endangered Species Act. We also currently have 124 species, so-called nongame species
of management concern, whose populations are declining, in some cases precipitoudly. The next
step for some of these species could be listing under the Endangered Species Act. | imagine most
of you redlize thisisatrain wreck we would prefer to avoid.

This current list of 124 nongame species has increased sizably for various reasons from
what was published in 1987, then 30 species of management concern. For some one-third of the
836 species of birds, we have essentially no population data, so what the impacts of the towers and
other mortality factors are on these birds we unfortunately don't really now. Thus the individual
factors that kill birds including collisions with towers, electric power lines, wind generators, glass
windows, cats, aircraft, cars, eectrocutions, poisoning from pesticides, oil spills, and other causes
are of growing concern to the FWS. What the impacts of towers are to bird populations we simply
don't know.

That's one of the reasons why we are here this afternoon. Add to this the impacts of the
loss and/or the degradation of habitat to the above list of bird threats, and the overal problems of
bird survivorship and population stability can be critical ones. Birds are big businessin North
America, and | might point out that we must not underestimate their importance. Some 65 million
Americans feed, photograph and watch birds and spend more than $21 billion per year pursuing
these activities. Birdwatching has become Americas fastest-growing hobby increasing 150 percent
in the past decade. More Americanstoday reportedly go on vacation to watch birds that to play
golf. Birds pollinate flowers and remove insect pests from many important commercial food crop
and forest species making possible a multi-billion-dollar industry extremely dependent upon birds
for their success.



Take, for example, one pair of adult warblersthat will remove caterpillars from more than one
million leaves in atwo-to-three-week period while feeding their nestlings. In the Pacific Northwest,
24 species of neotropical migrants feed on western spruce budworms and Douglas-fir tussock
moths, two of the most destructive defoliating insectsin that region. Birds remove countless weed
seeds including exotic species that compete for food crop and forest production. Birds distribute
seeds of important forest, shrub and tree species whose surviva would not exist without bird-seed
dispersal. The global reduction of pollinators, including birds, raisesalarm. Two-thirds of our
flowering plants are pollinated by birds, bats and insects producing a global economic benefit
estimated at $117 billion per year. In short, birds are extremely important to us all.

While the FWS plays other rolesin the review of tower permitting and placement through
the National Environment Policy Act and Section 7 of the Endangered Species Act, asyou'll hear
from Robert Willis later this afternoon on the second panel of speakers, the Office of Migratory
Bird Management became actively involved in atower-kill issue early last year. By now many of
you are well aware of the large kill that occurred on January 22, 1998, at three towers and a natural
gas pumping facility in western Kansas where up to an estimated 10,000 Lapland Longspurs and a
few other species were killed that one snowy, foggy, night. Theissue of the bird kill at that site was
almost immediately brought to our office’ s attention by the American Bird Conservancy, The
Ornithological Council, the National Audubon Society and other groups asking what the Office of
Migratory Bird Management was going to do about this problem. On April 6th of last year, | was
asked to brief the Policy Council of the American Bird Conservancy on, among other things, the
mortality from bird strikes at communication towers. At that time, | provided a partia but not
complete literature review and list of abstracts put together by Migratory Bird staff member John
Trapp. Following that meeting, informal discussions continued with representatives from the
Federal Communications Commission (FCC), the Service' s Division of Habitat Conservation, and
the Office of Migratory Bird Management. On November 17th of last year, representatives from
the Service' sfield, regional, and Washington, DC, offices met at Adam Kelly’s office at Geo-
Marine in Panama City, FL, to discuss, “Migratory bird conservation and communication towers:
avoiding and minimizing conflicts.” Many of you, | hope, have had a chance to ook at the detailed
minutes of that meeting which were disseminated to the public. In December, Robert Fisher, senior
mediator for the environmental dispute resolution group RESOLVE, met with several of usto
discuss next steps.

The culmination of that discussion led to a meeting on June 29th of this year with 42
stakeholders from the scientific, agency, non-governmental, and industry perspectives, many of
whom are here this afternoon. The meeting focused on research needs. A Communication Tower
Working Group was formed consisting of 15 stakeholders from the RESOLVE meeting. The
group’ stask isto create a structure to put into place what research needs were discussed at that
June 29th meeting. Those research needs are to be further discussed this afternoon whichis
exactly what we intend to do. What we hopeto learn today will help in formulating aresearch
protocol and further identifying research needs.

At the RESOLVE meeting, | indicated the Service' sinterest in devel oping a partnership with
the communication industry much like we aready have with the electric utility and wind generating
industries. We need to look to the electric utility industry through the Avian Power Line Interaction
Committee also of which the Service isamember, and to the wind generation industry through the
Avian Subcommittee of the National Wind Coordinating Committee, also to which the Serviceisa
member, to see what these industries have done with smilar bird collision and electrocution
problems, and perhaps look at their research protocols, and their metrics and means documents, as a
guidance and model of what we need to do next. Paul Kerlinger will discuss, in part, thisissue this
afternoon. | also had attempted at the RESOLV E meseting to reiterate that the purpose of that
meeting was not to lay blame. We have no intentions of shutting down the communication industry
nor do weintend to enlist our sister agencies, the FCC, the Federal Aviation Administration, and the
Biologica Resources Division of the U.S. Geological Survey, to conquer new territory and
combine forces to block industry growth.



The focus of thisworkshop, as was the focus of the RESOLVE meeting, isto review
known, anticipated, promising, and new research opportunitiesthat will result in minimizing or even
avoiding bird collisions and mortalities.

Some have argued there is nothing we presently can do. | would disagree. The Service
currently recommends the following, especialy for new towers: 1) If it all possible, co-locate. Put a
planned tower on an existing tower or on another structure. 2) Keep towers below 200 feet if it all
possible. The magic formulafor lighting isanything taller than 199 feet above ground level (AGL)
isrequired by the FAA to be it -- and we will hear from David Bayley this afternoon from the FAA
more about those initiatives. 3) Keep towers unguyed if at all possible because the guy wires are
very problematic to the birds. 4) If it all possible, keep the towers unlit. There are a number of
towers less than 200 feet that are lit and they may not necessarily need to be. Mike Allred will
discussthisissue in part this afternoon aswell. However, there are still many questions that we
need to answer; let me throw out afew of these to you this afternoon.

Question: how many birds are actually killed annually by towers? Dick Banks authored a
special FWS scientific report in 1979 projecting annual mortality at upwards of 1.4 million birds
per year based then on 1,100 existing tall towers. Today the FCC' s February 1999 Antenna
Structure Registry Database places 48,642 lit towers greater than 199 feet AGL in the United States,
and this figure does not include towers classified as “poles.” Some argue the figure could be
closer to 80,000 lit towers. We do know that more towers are planned, including the digitization of
all television stations by 2003 requiring an estimated 1,000 additional what | would call, “mega-
towers’ (these are towers greater than 1,000 feet AGL) that are going to be placed around the
country.

Question: what are the true impacts of the existing and planned new towers? Answer: We
don't know. Based on Bank’s estimate, data from Tall Timbers Research Station and other sources,
Bill Evans conservatively estimated current annual mortality at upwards of four million birds. The
figure could be off by an order of magnitude. Again, we simply don't know. Perhaps adetailed
research analysis might answer this question, but we don't need reliable mortality data before we act.
| must stressthis point. We already know that we have an important conservation problem and we
need to deal with it now. If | may borrow from an extrapolation that Ron Larkin put together -- one
of our speakersthis afternoon -- if towers presently are killing four million birds per year, that
means that towers are on average killing one bird every seven-and-a-half seconds, every day and
every night, al year long. These are mostly the little birds, the songbirds. Sothisis, | would say, a
fairly significant impact.

Question: what tower characteristics are least likely to cause migratory bird collisions? In
answer, probably towers less than 200 feet AGL, unguyed, and unlit.

Question: can we come up with relative risk categories of tower characteristics that cause
bird kills based on the best existing information? Answer: we attempted to do that at Panama City,
FL, last year but there needs to be more work done on it.

Question: are lights and light colors the problem or isit the duration, the relative amount of
dark vs. light, during the blinking cycle of the light that makes a difference? Answer: Michael
Avery, Sid Gauthreaux, and Bob Beason have some important suggestionsthat | hope they will
share with us this afternoon on this very issue.

Question: what radar, acoustic and ground survey techniques will be useful in determining
major migratory bird movements and bird migration timing? Answer: Wewill hear from Bill
Evans, Adam Kelly and others on this issue this afternoon aswell.

Question: can we develop an effective monitoring protocol ? Answer: Paul Kerlinger will
address thisissue in part.

Question: what is the scope of research aready completed or in progress? Answer:
Unfortunately, there isn't much.

Question: what research needs to be conducted? Answer: Ellen Paul presented a good
framework for aresearch study at our RESOLVE meeting. Michaegl Avery expanded on Ellen's
suggestions and this is what was suggested.



We need arandomized selection of tower study sites, stratified geographically, statistically rigorous,
of various tower height classes over athree-to-five-year period, spring and fall, focused on lighting
schemes including the use of radio telemetry to determine bird movements towards lights to assess
their responses and devel op preventative measures. Sounds like a very interesting suggestion to say
the least.

And question: what can we do with existing towers and new planned towers? In answer,
with existing towers there isn't too much, but if they are currently lit with either solid red or blinking
red lights, the white flashing strobes seem to be of less hazard and impact to the birds so we would
recommend the lighting scheme to be changed. And with new planned towers, there are anumber
of thingswe can look at. Siting isimportant. Keeping the towers less than 200 feet, unguyed, and
unlit, and if they are over 199 feet, suggest using white strobe lights rather than the red flashing
incandescent lights. There are obvioudy many more questions about the impacts of towers on
birds than we have answers, but to answer these many questions we all need to be working together.
We a s0 need to do whatever we can now to minimize impacts, not necessarily wait until the detailed
research study is completed. To reiterate, what we can do is co-locate, keep towers unguyed, unlit,
and under 200 feet, and if they have to be lit use the white lighting protocol.

So with those thoughts, let me pass the baton to our Co-chair, Bill Evans, for his thoughts
and observations this afternoon. Thank you.
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Bill Evans, Workshop Co-chair, Introductory Remarks

| remember first hearing about bird mortality at communications towers as ateenager in
southern Minnesota back in the mid-1970s. One of our local television stations had its transmitter
on a 1000-foot tower south of town. | was an avid birdwatcher at the time and | remember one of
the local birders telling me that people had picked up dead warblers by the pail full under that tower
on foggy nights. But it wasn't until 1996 that | became compelled to action on this problem of bird
mortality at communication towers. At that time | wasin north-central Nebraska and | had been
contracted by a power company to study nocturnal bird migration at a proposed wind turbine site.
These structures were to be 200 to 300 feet tall with asingle light on top, and the power company
wanted to know what species were migrating over at night that might be affected by the turbines.

In North America, most of the bird migration happens at night, and many species give calls
when they migrate, apparently to keep in contact with one another. Monitoring the night flight
calling of migrating birdsisthe only means to get speciesinformation of birdsin active migration
over aregion at night. The technique I've been working on for the last 15 years uses microphones to
monitor the calls of night migrating birds to get information on the species that are flying over and
to make inferences about relative abundance. So, in 1996 when | arrived at the proposed wind
turbine sitein Nebraska, | found a 317-ft. [97 m] guyed communication tower and prairie asfar as
the eye could see. | decided to put one of my acoustic monitoring stations under the tower, am it
at the sky, and see what the recordings revealed. | tape recorded 8 hours of sound coming down
from the sky every night for the fall migration period of 1996 and the spring migration period of
1997. | anadyzed the tapes back in Ithaca, NY, where | live and this consisted of smply listening to
all the tapesto see what bird calls, and how many, were recorded.

It was then that | was very surprised to discover that | had recorded some bird collisions
with the tower. There were anumber of incidents on quiet nights when you could actually hear the
wing beats of ducks as they approached the tower, then a collision sound, and in one case, athud on
the ground near the microphone as a bird gpparently hit the ground. A Blue-winged Tea was
found dead under the tower near the microphone. What surprised me even more when | listened
back to these tapes was the number of incidents of alarm calls of various species of ducks. | would
be listening back to one of these tapes and suddenly | would hear vocalizations from ducks, but
they didn't sound like vocalizations | had recorded in the past 15 years from other regions of the
country. These were darm calls, and on some evenings dozens of such incidents were recorded. |
came to the conclusion after sitting and listening to hundreds of hours of tape that these birds were
flying dong at night in the dark and they just didn't see the tower until they were right upon it.
Many apparently became aware of the tower right at the last minute and gave alarm calls as they
attempted to swerve - sometimes it was evident from the recordings that the birds would collide with
one another. This made agreat impression on me. | thought, wow, even these relatively short
communication towers are dangerous for migrating birds.



| hadn't really considered the hazard from shorter towers.

Shortly after analyzing the Nebraska data, in July 1997, the new issue of Smithsonian
magazine came out with an article that mentioned the new digital television system soon to be
implemented across the continent. The article quoted estimates that a 1,000 new towers 1,000 feet
tall or higher might be needed across the continent to accommodate the new digital antennas. About
thistime | looked around the hillsides herein New Y ork State and saw the evidence of all the new
cell towers going up, and | very quickly became tuned to the great proliferation of towers occurring
on the continent today. This realization, combined with concern over declines in the populations of
many species of birds generated by the results of the USFWS' s Breeding Bird Survey compiled in
the 1980s, catalyzed my interest in thisissue. Inlate 1997, anumber of organizations—the
National Audubon Society, the American Bird Conservancy, and the U.S. Fish and Wildlife Service
— started to network on thisissue and the momentum for addressing the problem started to grow.
Thelargekill of Lapland Longspurs in western Kansas in January of 1998 ignited the effort.

We have a different climate now than we had back in the 1950s and '60s when these tower
killswere first noted. We now have a situation of concern about declining populations for many
species of songbirds and we have a deluge of new tower construction. These devel opments have
amplified the fact that we have very little research on thisissue. But akey ingredient now moving
thisissue forward is a concept that this problem might have a simple solution. When | looked
around back in 1997 to see if there had been any mitigation research on this problem, | found very
little out there. However, theresearch | did find was very suggestive of asolution, in particular, the
now classic work of Dick Graber and Bill Cochran back in alate 1950s. Graber and Cochran
waited for a night when the weather conditions caused birds to fly about in the lighted area around a
tall television tower. Then, they smply turned the lights off on the tower. Within a minute or two
the birdseft the vicinity of the tower. By ssimply turning off the lights they eliminated the major
mechanism for mortality at towers (Avery et al. confirmed these findingsin the 1970s). So, the
major motivating forces for getting this meeting together today are, first, that there really hasn't ever
been any mitigation research or any concerted effort to address this problem —a problem that is
getting greater every year astowers over 199 ft. [61 m] are now increasing in the U.S. by more than
5,000 per year. Second, the scant research that is out there is very suggestive that amere small
change in the length of the dark phase of the blinking aviation warning lights on these towers could
prevent the bulk of the avian mortality at towersin North Americaevery year.

There are other sources of bird mortality that likely are larger than that incurred by towers.
Mortality from cats, windows, and automobiles are undoubtedly larger. But the difference with this
initiative toward reducing tower mortality is that we have solid ground for believing that asimple
solution may exist for greatly reducing it. So, we thank you for coming here this afternoon to help
us address this problem and make our broadcast and communication technology as harmonious as
possible with nature.
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Lights, towers, and avian mortality: whereisthe science?
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Al Manville' sintroduction of thefirst speaker, Todd Engstrom.

Our first paper this afternoon is a co-authored paper by Robert Crawford and Todd
Engstrom. Robert worked at Tall Timbers Research Station in Tallahassee, Florida, from 1970 to
1985. His mgor responsibility then was carrying on amortality study at a nearby television tower.
He has since left Tall Timbersto go on to other endeavors but he has continued to do contract work
onthearchivesat Tall Timbers. Our speaker this afternoon, Todd Engstrom, has been staff the
ornithologist at Tall Timbers Research Station since 1990. Among other things, he has addressed
issues dealing with the ecology of the Red-cockaded Woodpecker and bird populations, and
relationshipsto fire ecology and silvaculture. Thetitle of Robert and Todd' s presentation is,
“Lights, towers, and avian mortality: where isthe science?’

Todd Engstrom

The first thing that | would like to point out isthat bird kills at tall structuresare avery old
phenomenon. Avian mortality at tal lighted structures has a very well-documented, although
anecdotal history. For example, in the 1891 Sherlock Holmes thriller, The Man With the Twisted
Lip, Arthur Conan Doyl€' s character Dr. Watson says, "Folk who were in grief came to my wife
like birdsto alighthouse." Famous lighted structures such as the Washington Monument and the
Empire State Building have had bird kills for many years. Both the structure and the lights are
implicated as causes of avian mortality. Many light sources not associated with prominent
structures, such as ceilometers, fires for hunting and trapping, and even handheld flashlights are
associated with bird kills. Again, avery large anecdotal literature database pointsto lightsasa
major factor in these mortality events.

| would like to present a brief summary of along-term study of avian mortality at the
WCTYV tower in north Florida. After World War 11, tall communication towers proliferated and
observers began to record bird kills at them. Knowing this, Herbert Stoddard, the highly regarded
naturalist, got permission to conduct a study of bird kills at arecently constructed television tower
on the Tall Timbers Plantation. Two years later after he started the study, this Plantation became the
Tall Timbers Research Station. Stoddard voiced a prescient concern in 1962 when he noted,
“unfortunately for the birds there are some 500 TV towersin the United States and their number
and height are fast increasing.”

The WCTYV tower is about half an hour north of Tallahassee, Florida. Height of the tower
ranged from 204 m (1955 to 1960) to 308 m (1960 to 1989) to 94 m (1989 to present). The
methods for the study were straightforward: daily inspection for 25 years. That's over 8,500
mornings that Herbert Stoddard and Tall Timbers staff went out to look for dead birds. As
Stoddard said, “atower-kill study isnot for ‘10 o' clock’ biologists.” It was critical to be at the
tower at dawn or pre-dawn to detect thekills.



Another important ingredient of the WCTV study was maintaining the grounds “like a well-cared
for golf course,” which is essential so that researchers can find the birds. Finally, and perhapsthe
most important, is rigorous control of the predator/scavenger community, because many of the
killed birds may be removed before they are detected by observers.

Over the 25-year study period, more than 42,000 individuals were killed representing189
species. Thelargest singlekill, interestingly enough, was about 4,000 to 7,000 individuals that
occurred less than two weeks after Stoddard initiated the study. A graphic summary of the number
of individual birdskilled annually over thefirst 15 years of the study indicates that the last three
years, 1967 through 1969, are much lower than the previous 12 years. Evidently, Herbert
Stoddard's health was declining from 1967 to 1969 and he didn't do nearly as much to control the
scavengers and predators. If you exclude those years and take the average number birdskilled per
year, we estimate that there were over 2,600 birds killed per year at the WCTV tower. That ismore
than you would get from taking the average of 42,000 birds over 25 year, but we believe that the
2,600 is closer to redlity.

The seasonal pattern during the year is what you'd expect. About 20% of the total number
of bird kills was during a 2-month period in the spring and 65% was in a 2-month period in the fall.
The higher fall mortality is caused primarily by the large number of young birds migrating for the
first time, but the migration route of some species also changes with the seasons. The Chestnut-
sided Warbler, for example, migrates farther to the east in the fall than it does onits return spring
migration. Thisisreflected in the tower kill results at the WCTV tower. All of the 480 Chestnut-
sded Warblerskilled at the tower werekilled in the fall.

Species composition of the WCTV tower killsisrevealing. Of atotal of 189 species, the
top 50 species, the species with the most abundant number of individuals killed, comprise about
90% of the total mortality. What are these species? The top 50 most abundant species that were
killed a the WCTV tower arein 11 families; warblers and vireos, the top two families, makeup
nearly 62% of al the individuaskilled.

Nightly patterns of mortality vary from asingleindividual to thousands. The nightsin
which thousands of birds are killed have characteristic weather conditions. These large bird kills
are amost invariably associated with inclement weather aong frontal boundaries during the period
of heavy migration. The nightsin which thousands of birds are killed are very dramatic, but these
types of killsare only part of the story. The 25 largest kills represent about 30% of the total
number of individuals. This means that some birds were killed almost nightly during migratory
periods. Thislow-level of mortality is cumulatively alarge proportion of the total loss of birds.
Thislow-level of mortality, which isvery important over time, can easily be masked by predation.

In conclusion, we use this quote from R.D. Weir in 1976. “Nocturnal bird kills are
virtualy certain wherever an obstacle extendsinto the airspace were birds are flying in migration.
Thetime of year, siting, height, lighting, and cross sectiona area of the obstacle, and weather
conditions will determine the magnitude of thekill.” Thisisthe most succinct description of the
state of knowledge that we could find. We recommend that experimental studies of different
lighting schemes on bird behavior and mortality beinitiated. Any such studies must consider the
influence of scavengers on the number of birds that are collected.
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Thebird brain: magnetic cues, visual cues, and radio frequency (RF) effects. Robert C.
Beason, Ph.D.
Biology Department, State University of New Y ork, Geneseo, NY 14454
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Al Manville sintroduction of the second speaker, Robert Beason.

Our next speaker is Alumni Professor of Biology at the State University of New York at
Geneseo. He has been a previous consultant for the New Y ork State Department of Environmental
Conservation, aswell as a consultant for Deutsch Telecom, NASA, the Kennedy Space Center, the
FAA, and the United States Air Force. Hisresearch areas of interest include magnetic sensory
perception in animals, especialy in birds. He has done studies on visua pigments and oil droplets
in birds and the mechanisms of avian color vision, animal orientation and migration, navigation, bird
migration, radar ornithology, and the evolution of nearctic and neotropical bird migration. Dr. Bob
Beason is going to be talking about the bird brain, the magnetic cues, visua cues and radio
frequency affects.

Robert Beason

AsBill pointed out at the beginning of this workshop, avian mortality at communication
towers occurs when the birds hit atower or its guy wires. Therate of collision increases as birds
are attracted to the tower or become disoriented near the tower and fly in circles around it, getting
repeated chances at hitting the guy wires. Two aspects of the tower that might potentialy affect its
atractiveness are itsillumination and the RF signal that is transmitted by the antennaitself. Light
can have behavioral effects on the birds through two sensory systems: the visual system and the
magnetic perception system - the magnetic compass. Color perception in birdsis much more
complex thanitisin humans. Birds have 4-6 different types of color receptors, or cones, where as
humans have only 3. The avian photoreceptor itself is more complex than in humans and other
mammals. In addition to the visual pigments, birds also have an oil droplet in their inner eye
segment that acts as afilter determining which light reaches the photo pigments themselves. Each
photoreceptor has one oil droplet and one photo pigment or visua pigment. So far, of al the avian
speciesthat have been examined, al of them have avery narrow, very sendtive channel in the red
spectrum. Thisisof interest because most of the illumination that is put on towersisinthered
region. Thisred cone has a peak senditivity of about 600 nm, which iswhat we call areddish
orange. By comparison, the human red cone has a peak sensitivity of about 560 nm. Depending
upon the species of the bird, they either have an ultraviol et senditive cone, or aviolet senditive cone
that istotally missing in humans and most mammals. In fact, humans have oil dropletsin the lens
that filter out the ultraviolet. So birds can see ultraviolet and apparently have specialized receptors
for detecting it. It varies from speciesto species, but there are 2 or 3 additional receptors that might
be analogous to what we call blue, the green and the yellow wavelengths. In the Bobolink, one of
the species | work with, these peaks are at 460, 535 and 570 nm. Humans, for comparison, in
addition to the red cones have the blue and green cones that are at 430 and 530 nm.



Of the 10,000 species or so of birds, depending on whose taxonomy you want to deal with, we
know the photo pigments or the visual pigments and associated oil dropletsfor exactly 11. Only
two of these are nocturnal migrants in the Western Hemisphere: the Bobolink, again the species |
work with, and the Mallard. Another is considered to be adiurnal migrant: the European Starling.
Partial information is available for afew other species, but for very, very few, and most of thisis
simply limited to oil dropletsinformation.

We don't know the spectral sensitivities of the visual pigments with which they are
associated. Consequently, we know very little about what colors birds can actually detect and how
well they can differentiate between colors. The visual pigment of the rod for comparison is very
similar to the human rod pigment with a peak of around 500 to 510 nm, in the green range. Birds
have very large rods, at least the speciesthat | have looked at so far, which means that they have very
good night vision —they have very good sensitivity to moving around at night. The rods lack the oil
droplets; they have only the visual pigments, which makes sense if you want to have something that
isvery senditiveto light. Illumination at specific wavelengths of light might affect ataxis-like
response, whereby the bird is attracted to the light or the communication tower. There are anecdotal
reports that the attraction of birdsto lightsis strongest in adverse weather especialy in fog, as Todd
pointed out previoudly. The attraction of birds to these lights might simply be an escape response,
whereby the bird flies towards the brightest part of the night sky, which under natural conditions
would represent the moon. Flying towards the moon would ssmply get the bird above any fog or
low-lying clouds and out of any potential problems.

Two aspects of tower lighting that can attract birds are its color (white lights, ultraviolet, or
specific wavelengths) and the duration of light (strobes, flashing lights, or steady lights) as pointed
out previously. Both these aspects remain unresearched. Unfortunately, there have been
no controlled experiments as to which colors birds find most or least attractive. Anecdotal reports,
again as Al has pointed out earlier, are that white lights seem less attractive that red lights, and
strobes might even be less attractive, but we really don't know.

A second avenue of the influence of light is disorientation that is caused by the disruption of
the magnetic compass. Long wavelengths of light in the red and orange part of the spectrum have
been shown to produce disorientation, or a change in the direction of orientation, in the 5 species of
migratory birds that have been tested. Thislong wavelength illumination interferes with the
magnetic compass of the species, but it isn't known what the birds might do if other sources of
information, such as stars, were available at the sametime. The mechanism by which the
wavelengths of light influence magnetic orientation is not known either. There are a couple models
put out, but no one has been able to validate or invalidate any of them. All experimentsthat have
been tested with migratory birds have been done with very narrow band filters or LEDs and
researchers have only looked at the particular wavelengths that were of interest. These might
resembl e the conditions that a bird would encounter during fog or inclement weather when it was
flying very near to a communication tower that was illuminated by say, red lights. Under normal
conditions, in addition to this red light from the tower, the birds would also have starlight and
perhaps even moonlight. Whether this additional illumination would simply cancel out or negate
the effects of the red illumination on the magnetic compass isn't known. No one has looked at it.
Disruption of the bird’ s navigation system and the magnetic navigation system might occur with
either red lights or the RF signd if it were to interfere with the bird’ s ability to detect the magnetic
field. If thisresulting disorientation causes the birds to circle, to be unable to establish its
directiona cues, it would increase the probability of striking either the tower or the guy wires.

Most of the research on the RF signa has shown no behaviora affect on the birds. With
one exception, al the reports that have found a response have been with tracking radars. The
responses have been deviations in the headings of the birds that persisted only in a short distance
from the radar antenna. Most of these effects were not consistent and attempts to replicate them
were unsuccessful. The most recent report that there was no affect or little effect on migratory birds
was published by Bruno Bruderer just afew months ago, along with his colleaguesin Switzerland.
There isonly one report of a continuous transmission RF signal producing disorientation in birds.



Thisiswork that was done several decades ago by Bill Southern working with gull chicks when the
chickswere placed in atest arenaimmediately above avery powerful low frequency Navy
transmitter that was used to communicate with submarines. When the transmitter was energized,
the birds were disoriented. So at thistime, it seems the RF signals produced by communication
towers have no genera disorientation effects on migratory birds. But again, controlled experiments
in which towers were energized or non-energized and the affects on the birds transiting the area
have not been conducted.

On the other hand, Peter Semm and | have found that a pulsed microwave signa resultsin
changesin the rate of spontaneous activity of superficial neuronsin the avian brain. Thesignal in
this case was a tenth of milliwatt per square centimeter. Thisis about 10 times as powerful asa
cellular telephone puts out when it isright next to your head. About half the spontaneously active
neurons that we have recorded, responded to this pulsed gigahertz signal. Most of the cells respond
with an acceleration of their activity, that is, they were stimulated. A few responded with a
depression of their activity or inhibition. Whether these changes in the nervous system were
reflected in behaviora changes, we have noidea. Itisunlikely that the effects we observed were the
result of thermal excitation, such as microwaves exciting water molecules, because we were one one-
thousandth of the signal intensity that is needed to raise the tissue 1/2 of adegree. So therma
excitation wasn't afactor.

These high frequency fields produced aresponse in many different types of neurons that
werecorded. Thereisno indication that there were speciaized receptor cells that were responding
tothesignal. Consequently, these responses are occurring in higher centers of the brain, not in the
lower centers where they could be filtered out.

In conclusion, there are numerous questions related to the features of communication towers
for which we lack basic knowledge of either the neural or the behavioral responses of the birds.
Gaining thistype of information is paramount in determining what features of these towers can be
modified in such away to decrease their attractivenessto birds to allow communication field
engineersto design and construct these towers in such away to reduce the impact on migratory
birds.
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Investigating the behavioral mechanisms of tower kills
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Al Manville’'sintroduction of the third speaker, Ron Larkin.

Our next speaker isaWildlife Ecologist at the lllinois Natural History Survey, where he has
worked since 1980. Hisresearch interests center on migration, dispersal, homing and
communication especialy asrelated to the conservation of habitats and species. Hewas one of a
number of folks who participated in our RESOLVE discussion on June 29. Histopicis
investigating the behavioral mechanisms of tower kills. Dr. Ronald Larkin.

Ronald Larkin

[ Side of carcasses of 21 species of songbirds killed at an east-central 11linois communications
tower on the night of 10-11 October 1985, arranged on a tray]

Here is the phenomenon we are talking about today. These were birds that were picked up
beneath one 1,000 ft. [ 308-m] communication tower after a night when there were low cloudsin the
fall, during nocturnal bird migration. These are mostly warblers, sparrows, and vireos--attractive
small birds. Most of the birds have injuries; look closely around their eyes, on their heads and
beaks, and the front edges of their wings. Thisindicates they had collided with something, either
with the tower or when they fell down to the ground. It is sometimes hard to tell the difference. A
collar there came from a domestic cat, probably one of the scavengers that Todd Engstrom talked
about. One of the problems with thisresearch isthat thelocal small animals, especially mammals,
get there before the scientists do and the scavengers pick up the carcasses and take them off.
However, on anight like thiswith aheavy kill there just aren't enough scavengers and there are
plenty of carcasses left for the biologist to find. Thereisalso an owl feather there, indicating there
are bird predators around. Thisisthekind of phenomenon that we are talking about today.

[slide, portrait of Richard R. Graber]

Aswas mentioned earlier, Dick Graber, who was formally an ornithologist at the Illinois
Natural History Survey -- my organization -- has come up with a hypothesistrying to explain this.
We are going to hear severa hypotheses today, and | would like to emphasize--and I'm sure the
other speakerswill agree--that we have very little means of discriminating among these hypotheses
right now. We don't know what the phenomenon is we are dealing with, really. We are groping
around inthe dark like the birds are. Anyway, having watched birds at towers, Dick Graber
hypothesized that the birds are flying around the towersin circles, in the same way that animals are
kept inside zoo exhibits without bars. Birdsin such exhibits don't like to fly from alighted area out
into adarker area. Similarly, birds flying near alighted tall structurein clouds stay in the lighted
areaand fly around with light all around them. Sincethey arein acloud thereisno visible, directed
source of light, but they stay in the lighted area flying around and around.

Eventualy they strike aguy wire and often it kills them.



Thisis aplausible mechanism for the birds being killed at towers. It doesn't really explain the
neurophysiological responses of the birds and doesn't explain the selection pressure that causes
them not to leave alighted area during nocturna migration, but it’ sapartial behaviora explanation
of the phenomenon. | would like to argue today, that until we know why these birds are killed,--until
we can observe how this happens--we are going to be left with many ideas and no clear directionin
which to attempt to alleviate the problem.

| would like to talk about some research that Dr. Barbara Frase and | did in the mid-1980s
[Larkin, R. P. and B. A. Frase. 1988. Circular paths of birds flying near a broadcasting tower in
cloud. Journal of Comparative Psychology 102:90-93.]. | am talking about these old data because
they are some of the few data we have that actually show us something and gives a hint of what's
happening during this phenomenon.

[ Side of WNMU tower in daylight, with X-band tracking radar dish in foreground.]

Thisisa1,000-foot [ 308-m] communication tower, the ordinary kind that you usually listen
to on your radio or watch on your television station. 1t islocated in the Upper Peninsula of
Michigan with very few lights or other human disturbances around. The object in the foreground is
atracking radar. Dr Frase and | were following the birds as they flew towards thistower. On one
particular night, the tower started out at sunset on anice, clear night and you can see the red lights
on thetower. Every other light flashes, the lights in between are steady red lights, one of the
standard FAA approved lighting schemes for these tall towers.

[ Side of the top of the tower in the dark, showing the top 6 red lamps, alternating 3 steady and 3
that blink slowly.]

Thisishow it looks at night. Y ou can see the alternating lights having just flashed. They
are different colors from the steady lights. During the course of the night, the clouds descended.
[Smilar dide but with the top lamps obscured by low cloud, at 0255.] Thisisthe same picture of
the frame | just showed you, but the cloud is now obscuring the top of the tower. You can't seethe
lights, and the birds can’t see the lights presumably until they are close to the tower. These are the
conditionsthat kill birds most of the time, that cause heavy kills. We were fortunate enough to have
this instrument operating on such a night during the fall. We didn't have another opportunity,
another night with these conditions, and we never repeated these observations, unfortunately. Soll
am talking about one night worth of data here.

[Side of a radar track of a bird engaged in normal nocturnal migration. In thisand subsequent
figures, the bird’s path is shown in XY (map) coordinates with the bird’ s height shown in an inset
plot.]

Thisisabird flying in normal migration past the tower. Thiswas actualy earlier on the
same night, | believe, when the cloud was not obscuring the tower. Thishird isflying at ahigh
altitude past the tower, very straight and level. The symbol that looks like a capital “A” in the top
middle of the diagram isthetower. That isthe aviation signal for atower [ shaped like an upside-
down capital “ V" .]. And alittletracking radar like symbol is pointed where the bird was at the end
of itstrack. Theinset with the box around it isthe bird’ s atitude; you can see the dtitudeis 1,100
meters mostly. That is higher than the tower, which is about 300 meters, about 1,000 feet tall. This
bird happens to be going in awest to east direction for reasons best known to the bird itself.

[Side of a bird flying inside the cloud, circling the tower at time 0237.]

Now hereisthe kind of thing that happened after the clouds descended on the tower. These
observations were taken mostly after midnight on this night, and the public broadcasting station that
usesthistower turnsits radio transmitter off after midnight, so there were no radio signals from this
tower.

So we clearly can rule out one possible explanation of these data, namely that the birds might be
responding to the radio-frequency emissions from the tower. But the lightsare till on. The dide
shows abig circle the bird has made. The circle goes counter clockwise and the dtitude changed
dightly during the circle as you can see. The circling happened very, very slowly.



Thistrack is three minutes long as the bird circles the tower making abig loop. We have severa
more of these circling tracks and most of them are segments.

[ Side of another partially-circling bird at 0457,]

Let me point out that the tracking radar is doing its best to track something about half the
size of my fist at adistance of 1 km when there is a huge stedl structure with tons of steel
competing with the bird for the radar’ s tracking mechanism, so it was technically tricky trying to
track little birds next to this big reflective tower. Therefore, we didn't get very many long tracks.
[Side of bird that appears to successfully escape the tower’ sinfluence, at 0442.] Hereisabird
that loops around making almost a“J’ shape yet hovers there and then it heads directly south
towards the second tower which is south of theradar. So this appearsto be a bird that had been
circling, comesto apoint, breaks away, and managesto leave the tower. It did not continue circling.

[ Side of bird approaching the tower, at 0504.]

Hereisabird that encounters the tower, dows down, hovers and starts making acircle. So
you can seethe bird in aprocess of starting to circle the tower here. But thisis al the datawe have
on this particular bird. Thisonewasvery level asyou can seefrom theinside plot. My last dide
that | am going to show today shows the datain clear conditions and on other nights we had very
few birds circling the tower.

[Side of summary table from Larkin and Frase 1988 article.]

These judgments were made, by the way, in ablind situation, so that the person who made
the judgment that atrack circled or did not circle the tower had no ideawhether it was cloudy or not.
So, even though it’ s subjective, it is scientifically rigorous and these are highly significant data
although we didn't do a statistics test on them because really we only had one night's sel ected
observations. We were trying to select birds that were flying towards the tower so we did not feel
good about doing statistics. But, asyou can see, the cloudy conditions were really important in
causing this behavior to happen at this tower during two fall migrationsin the 1980s.

I’d like to spend the rest of my talk showing other ways that might be possible to do
research on this subject. Clearly, you can observe what happens at these towers if you have the
right equipment, at the right place at the right time. We can study this phenomenon. 1 will go
through some of my ideas on the subject rather quickly.

To manipulate light:
* [t might be possible to wash out the bird’ s retinas, to use a series of flash bulbs on the towers so
that when the bird approaches the tower, you wash out the retina pigments and see whether a bird
that does not have its dark adapted vision till circlesthe tower. Y ou can experimentally test the
hypotheses that way.
* You can ask whether tall towersin areasthat are polluted by lightsin cities, alot of these towers
are now in cities or suburbs, you can ask if they kill birds at the same rate astowersthat arein rural
areas that do not have large washes of light around them.
* You could put mirrors below the lights, so the light shines only upwards. This should cause the
birdsto spiral down asthey circle the tower.
* You could paint the guy wires with fluorescent paint and illuminate them, making the guy wires
really visibleto the birds. The bird might avoid the guy wires, you might not kill as many birds that
way. The guy wiresare usualy oiled (I understand) anyway, so people have to go up there and do
something to the guy wires regardless.

To observethe birds behavior:
* You could useradar to follow the birds, as| have shown. An ordinary old-fashioned tracking
radar works. A coherent radar that can measure the birds speed would alow oneto track a small
moving object very closeto abig stationary object much easier. So you could use a coherent radar
to track abird.



* Or you put a coherent surveillance radar, like alittle Marine radar (aslong asit was coherent) up
on the tower and actually watch birds flying in the vicinity of the tower. This could be done even
though you are on a big stedl structure, because you are using the right kind of radar.
* You could take four or more microphones and localize where these calls are around atower. Bill
Evans has done this many times. Y ou have abig steel structure there, you could hang microphones
on the tower and follow birds by their calls.

Totest if the birds are stressed:
* In terms of the paths of the birds on the “right” [ speaker makes quotation marks with
forefingers] night, when the birdsfall to the ground, one of the old hypotheses is that the birds
flying around and around and just tired or they are stressed and they fall down to the ground and
they die when they hit the ground. A perfectly good idea.
» Oneway to do it might be to take abomb calorimeter and measure the amount of water and the
amount of fat in the bird when it hits the ground and compare that to the amount of water and the
amount of fat in similar birdsthat are caught in mist nets that have successfully migrated the next
morning and are caught in banding stations. 'Y ou might be able to actually measure whether these
birds are exhausted when they fall down. Thisis one of the common hypotheses.
* [Alittle later in the meeting, during questions, another presenter pointed out that hormone levels
such as adrenocorticoids could be measured.]

To do experiments:
» Even the FAA (1 think) would approve of instrumenting a tower with both flashing lights and red
lights and alternating one vs. the other, say one hour worth of flashing and one hour worth of
steady lights.
* Y ou might be able to combine thiswith putting aDoppler radar, avery smple instrument, just
below the tower shining upwards, just like a police radar, so then when the bird flew thisway you
would hear nothing, when the bird falls you would hear the bird dropping as the bird came down.
Y ou would hear that from the radar as the bird approached.

I’1l quit with theseideas now. | just wanted to demonstrate that with alittle research
funding and ingenuity, it is possible to ask questions about how towers kill migrating birds and
expect to get scientifically rigorous answers.
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Al Manville sintroduction of the fourth speaker, Sidney Gauthreaux.

Our next speaker isanative Louisianan. He did his undergraduate work at the University
of New Orleans and his graduate work at Louisiana State and a postdoc at the University of
Georgia. He hasworked as Assistant and Associate, and is currently Professor of Biological
Sciences at Clemson University. | look at him as the Grand Master, if you will, of radar
ornithology. He began work in 1959 on weather surveillance radars looking at bird migrations and
since that time has been studying radar movements of birds across the Gulf of Mexico, eastern
United States, spring and fall. And, of course, with the advent of Doppler radar has improved his
efforts tremendoudy. Last year he was the recipient of the Partnersin Flight Researcher of the
Year award. Dr. Sid Gauthreaux.

Sidney Gauthreaux
[the following text is the author’ s abstract for the conference]

The influences of both red and white light on the flight and orientation behavior of
nocturnally migrating birds were investigated by 2 meansin an attempt to assess the possibility that
strobe lights may deter birds from colliding with tall man-made structures and aircraft. The first
method examined the number and behavior of nocturnal migrants flying near a strobe-lit FM radio
tower and over acontrol area during spring migration aswell as near ared-lit televison tower, a
white strobe-lit television tower, and over a control areathat had no light during fall migration.

The results show that numbers of birds at each site were not significantly different; however,
the proportion showing curved, circling, or hovering behavior was significantly higher at the red-lit
television tower than at the strobe-lit television tower and the control site. The proportion of birds
showing one or more of these "non-straight” flight responses was also higher at the strobe-lit
towers than at the control sites during both the spring and fall studies. The findings provide
important information on the "best lighting configurations' for man-made obstructions that can be
used to minimize the collisions of migrating birds with these structures at night.
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Presentation Number 5

Applications of avian night flight call monitoring for towerkill mitigation
William R. Evans, P.O. Box 46, Mecklenburg, NY 14863
Phone - (607) 272-1786  E-mail - wrevans@clarityconnect.com

Al Manvilleintroduction of thefifth speaker, Bill Evans.

Most of you know our next speaker. He has been a birdwatcher since he was 13, has
worked through Cornell University with the Library of Natural Sounds, the largest natural sound
library in the world, and has been a research associate and consultant with Cornell’ s Bioacoustics
Research Program. He' s going to be talking about acoustic monitoring of nocturnal bird migration
asatool for towerkill studies and mitigation. Bill Evans.

Bill Evans

So far today we' ve been focusing on individual towers and what might be done to deal with
bird collisions. | want to take alittle different tact here and ook at tower siting on a broad
continental level. As| mentioned earlier, most bird migration in North America happens at night
and many species give callswhile they travel. We presume thisisto keep contact with one another.
These calls are currently the only link we have to the species of birdsin active nocturnal migration
over aregion -- the species that would be more or lesslikely to be affected by atower. So, one of
the emerging concepts of acoustic monitoring is that, with some interpretation of nocturna flight
calling, we can map migration densities for many species, at least relative to other microphone
stations. Therefore, with regard to tower siting, we could weigh the potential hazard of tower
placement or tower height with regard to species.

But let’ sthink this through with afew examples. Inthe early 1990s, | set up an east-west
running transect of seven acoustic monitoring stations across central New Y ork State.

Microphones at each site were aimed at the sky and sound was recorded for 8-10 hours each
evening during the fall migration period. Datarecorded through 3 fall seasons revealed highly
variable density patterns among different species. For example, the Bobolink is a species that nests
in north-central North America and wintersin central South America. Bobolink calls were much
more commonly detected in the eastern half of New Y ork than in the west. However, the Veery, a
species that nestsin the forests of east-central North America and wintersin central South America,
was detected more commonly in the western half of New Y ork than in the eastern half. This pattern
was revealed within any given evening when both species were migrating together, aswell asin the
genera pattern revealed over the 3 years of the study. 1n some cases acoustic data showed that
several species, or agroup of species, showed the same general density pattern across the transect.
But the point hereisthat bird migration, even down to the speciesleve, is not typically in narrow
beams covering the same stretch of ground from year to year. It tends to occur across a broad front
and it is extremely complex with regard to species composition across that front, at least regarding a
300 km cross-section.

The New Y ork acoustic data also suggest that tower siting for some species is not that
important within an inland region of say 50 km by 50 km in North America. In other words, the
probability of mortality to various species might be about the same within that area.



But one 50 by 50 km area might be better or worse for certain species than another. Combining
weather data on the probabilities of fog or low cloud ceilings could further clarify the relative
danger of different 50 by 50 km areas. The only way siting within a’50 by 50 km region would be
important isif coastlines or mountains were involved. Coastlines, mountain ridges, and valleys or
sides of mountains have all been shown to concentrate migrants, often in relatively low flight above
ground level. Many of these zones of high bird migration density can be mapped with our current
knowledge about bird migration.

Generdly, it seemsthat a particular tower siting does not have the option for location in
different 50 by 50 km areas, but rather somewhere inside of a particular 50 by 50 km area. So, the
siting of the tower will not be that important regarding general bird hazards. But in 50 x 50km
areas that do indicate high risk of mortality of one or more species of concern, possibly more
attention could be paid to tower height and lighting so that hazards are reduced. Certainly 50 x 50
km zones in the vicinity of major coastlines should be labeled as zones of high hazard. Acoustic
monitoring, with its capabilities of resolving species information, could play an important rolein
ranking such 50 by 50 km units for hazard to many species of night migrating birds.

With regard to rare species, acoustic monitoring isless effective. For example, let’s
consider the Kirtland’ s Warbler, a Federally endangered species. The whole population of this
colorful warbler (estimated population of 2,000 individualsin 1999) nestsin avery small region of
north-central Michigan. Every year they migrate to and from wintering grounds that encompass a
relatively large areain the Bahamaldands. So, let’sthink about this. If we wanted to site a tower
somewhere in the Carolinas, aregion where Kirtland' s Warblers are known migrate across during
fall and spring migration each year, where would be the least hazardous site? We could use
acoustic monitoring to try and map out a migration corridor for this species but the odds of
detecting even one Kirtland s night flight call at any particular site seem quite small. And even if
we did detect one, | think the chances would be exceedingly dim that we would ever detect another
at that same site. With the vagaries of migration weather from year to year, Kirtland’s Warblers
may have a 200-300 mile east-west variance in their flight path from one year to the next. We don't
have much information about how accurate they are during their migration, but considering what we
do know based on diurna sightings, it seems very unlikely that acoustic monitoring would be
useful for tower siting in the migration route of this species.

Similarly, tower siting would not be amajor issue on Kirtland’ s wintering grounds in the
Bahamas because the speciesis known to be widely distributed over many islands. Any single
tower would not have an effect on a significant proportion of the population. However, on their
breeding grounds, alarge proportion of the population nestsin avery small area. | would suggest
that it would not be a good ideato |ocate towers in close proximity to this concentrated breeding
ground.

Theimpact of towers on Kirtland’s Warbler populations will likely be somewhat
proportional to the shear number of towers across their range, especially their migration route.
Certainly geographic features along their migration will concentrate migrants and therefore there
will be some tower sitesthat are more hazardous than others. But weather conditions can
concentrate migrants just about anywhere in eastern North America. So, we can generaly say that
the more towers there are, the more of a chance that Kirtland’s Warblers will be killed. Thisleads
me to conclude that the only way to reduce the impact of towers on Kirtland’s Warbler is to make
thetowers safer. | believe research on tower lighting, with the goal of reducing the attraction to
night migrating songbirds, is the best means to approach this problem.

Besidesits applications for imaging broad front species composition and relative
abundance, acoustic monitoring has proven to be auseful tool for monitoring avian activity in close
proximity to towers. Asl mentioned in my introduction, acoustic monitoring documented
collisions and many incidences of alarm calls when amicrophone was placed under a 317-foot
tower in Nebraska. Also, in that study, call notes of migrating songbirds were recorded and the
acoustic record indicates perlods during some evenings when calling rates increase concurrently
with call loudness. These appeared to have been incidences when songbirds were circling the lights
on the tower.



Software has been devel oped to automatically log such call notes and the technology exists today to
outfit towers with acoustic sensors that could transmit calling information to aresearch station. A
researcher could simultaneously monitor hundreds of towersin aregion for calling situations that
indicate akill might be taking place. Thisinformation could be used to aert field researchersto
which towers to check in the morning. It could also be used to automatically monitor how many
nights ayear birds are congregating in the vicinity of towers, how often during a night, and roughly
in what numbers. Such acoustic monitoring might also be used to trigger alternative lighting
schemes that would be less attractive to migrating songhbirds.
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Presentation Number 6

NEXRAD Doppler weather radar, other radar applicationsfor bird monitoring
T. Adam Kelly, Ronald Merritt, and Ronald L. White
Geo-Marine, Inc. 3160 Airport Rd, Suite 22-A, Panama City, FL, 32405
Phone - 850/ 871-5657. E-mail - BASHBAM @aol.com

Al Manville sintroduction of the sixth confer ence speaker, Adam Kelly

Our next speaker is Adam Kelly who has been the manager of the U.S. Air Force 3rd Air
Force Bird Control Unit from 1980-1992. He holds a Masters Degree in Conservation Biology
from the University of Kent in England. Adam joined Geo-Marine, Inc. and has worked for them
since 1994 to develop bird avoidance models for the U.S. Air Force. Currently he isupgrading an
avian hazard advisory system for the Air Force; he has been doing that since 1995 and hopes to
have it online nationwide by early 2001. Adam Kdlly.

Adam Keélly

| wanted to start at the large scale with something that we call the Avian Hazard Advisory
System, where we are using NEXRAD westher radar to look at bird migration across huge areas of
ground. Thisisof interest to the Air Force because bird collisionswith amilitary aircraft when it
istraining, doing 400-odd knots airspeed, usualy leadsto alot of damage to the aircraft,
particularly if the collisionsiswith alarge bird. So the Air Force has a big interest about where and
when those birds are moving. Thiswork that we are doing builds upon some prior work by Ron
Larkinwho is here and who really is one of the first to look at automatically recognizing bird or
biological targetsin westher radar data. | need to mention Ron’swork here becauseiit really started
thisfield off. But we took another approach to it. We wanted to eliminate the weather targetsfirst,
and then refine down to the biological targets—it’s alittle bit easier way to look for the needlein
the haystack in some instances. And what we' ve done is use advances in computer technology
since the mid-1980s, when Ron was doing alot of hiswork, and use a satéllite link to take all the
datafrom the NEXRAD radar sites and bring it to one central location in Panama City, Florida,
where we can anadyzeit.

These images are from the southeast United States — you don’t see any map outline on
there because it isjust raw radar data [referenceto dide]. But animage that will mean something to
people who have looked at radar images before — these are sunspurs; thisis taken at dawn as the
sun comes up, thisisthe line where the el ectromagnetic radiation from the sun has been detected by
each radar station, and the image on the other side has been automatically processed to remove that
target type. By automatic target classification, we can now get to the point where we can turn
weather on and off, turn off the sunspurs, etc., in the imagery and leave behind the biological
targets. And all thisisdoneinaGIS system.

When you have Gl S-referenced datasets you have great capabilities for looking at and
modeling the effects for the military —when they are likely to have a hazardous collision with abird.
But from this perspective, we can take wesather data products, such aswhat isthe visibility outside at
any point and time, and overlay it with the radar imagery of where birds are migrating.



We use that to test our algorithmsto seeif we are successfully removing the weather from
the dataand leaving biological targets behind all thetime. We are also using the weather datawe
receive through the satellite link to make predictions on when birds are going to migrate, and we
actually match those up to the radar observations some 24 hours after we' ve made the predictionsto
seeif they have held true. How could you use this? We could use this for monitoring and
forecasting low visibility conditions -- something that’ s been suggested as a cause of high bird
mortality at communications towers. If you can predict where the birds are, perhaps there are some
mitigation measures that can be taken with changing lighting regimes especialy in conditions where
there may be high bird mortality (e.g., low cloud ceilings). We can aso use these datasets from a
strategic standpoint of modeling to determine locations where we have lots of birds migrating.
Southeastern United States is definitely an area where there are more days of bird migration and
higher numbers coming through than say out west. Next, match these migration areas to low
visibility conditions.

It'sinteresting that Todd Engstrom is here from the Tallahassee area. Tallahasseeiswell
known in aviation circles for having the worst airport to fly into with respect to low vigibility. There
areregions of the country which historically have suffered from low visbility conditions. Being
able to gather this weather data and match it to areas where we know there are concentrated
migrations may highlight regions of the country where you should be more concerned about
towerkill issues than others.

To measure this, ssimply look at the intensity of migration. Y ou could probably pull up a
good index of days such as an intensity of migration on specific days over along period of time on
a continental scale and do this across the entire United States. This could help usto answer the
guestion of why the observed towerkillsin the western U.S. are not as severe even when the towers
are actualy taller, which should theoretically be affecting more birds. My guessisthat it hasto do
with the lower density of birds moving out west, but maybe the lack of low visibility weather
conditionsisaso afactor. There are some techniques we can use within a GIS system. Y ou saw
where Bill Evans has shown with his acoustics research where you would likely have a specieslike
Kirland’'s Warbler. Y ou could then match that to radar imagery and start to interpret where
sensitive species may be moving through the country.

In the big sense, these data may be used to cue research to hone in on where we have a prior
history of towerkill characteristics. These characteristicsinclude low visibility, tower location, and
the use of more local studiesto ground truth and get the detailed information on the ground.
Ground truthing is one of the huge challengesin al remote sensing work on birds. Y ou must have
good quality ground truthing to make sense of these larger datasets. This, specifically, means
measuring the numbers of birdsthat move. NEXRAD givesyou 1 by 1 kilometer measurements of
reflectivity which is proportional to the amount of moisture in the birds' bodies. But you actually
have to physically be on the ground if you want to turn that into some measure of the individual
number of birds.

Ron Larkin’swork in the mid-1980s is a good example of how you go about calibrating
that kind of imagery. With radar -- as Ron has outlined -- you can use it to assess the behavior of
birds near the towers. |I’ve put together atable of some of the commercia technologies. However,
not all the onesthat Ron has mentioned are included because some of them, like his tracking radar,
are used military egquipment which can be difficult to come by and can often be difficult to maintain
over the long run because spare parts are aproblem. Looking at my table, I’ ve outlined
technologies that are commercialy available and likely reliable, including cost.

Toreview, let’s run through some of the techniques that could be used for local ground
truthing, starting with X-band vertical scanning radar. In the current issue of the Wildlife Society
Bulletin, note the paper by Michael Morriswhich outlinesthistechnique. It’srelatively new in the
last 3years. Essentially you are taking a marine radar and flipping it onitsside so it spinslike a
windmill, taking anice vertical dice of the atmosphere. Y ou can count bird targets crossing that line
through the atmosphere. It aso givesyou altitude of the targets and the position that they are going
across the ground.



Y ou could actually image adjacent to atower, have the tower within the image, and be able to see
where the birds come through relative to it, and ground track vertical distribution. Thiswould give
you some very good data of the vertical distribution of the birds.

The S-band radar we have found incredibly useful. Pretty much everywhere the Air Force
has had us working has been wetland areas, and we' ve found that X-band 3cm radar does not work
well in awetland environment with alot of wet vegetation. The dampness tends to just eat up what
we are transmitting out, and we never see any birds even if we are looking at them with apair of
binoculars or a spotting scope. At 10 cm we have had much greater successin aterrestrial
environment. Where Ron Larkin was showing with atracking radar that you can watch the tracks
of birds coming in, the S-band radar gives us the capability of looking for birds that are coming in
toward atower and image them actually circling it.

Image intensification through night vision gogglesis a pretty cheap technology currently
available. Sid Gauthreaux outlined how he used those for his study. The problem: you haveto
amplify the ambient light or you have to provide alight. If, however, we areredly interested in
looking at these birds under low visibility conditions, night vision techniques do not work very well.

The next category down, thermal imagery (TI) -- also called forward looking infrared --
actually picks up the heat that is transmitted from the bird’ s body in the far region of the infrared
spectrum. We have acamera-- unfortunately it costs about $70,000 -- which will image a bird the
size of agoose or aswan at about 2 milesin clouds and bad visibility. We have literally looked
across alakein fog and been ableto tell that the bird was preening; the image isthat detailed. You
can aso change thefield of view of this system to actualy look into acloud. Thiscould actually
image birdsflying in low visibility around atower enabling assessments of bird behavioral
responses. Care must be taken, however, in your scientific protocol to not over-interpret the
imagery. Couple thiswork with the acoustics research Bill Evans has already outlined, combined
that with some of the image processing techniques we are using on alarger scale where you
automatically count and quantify bird targets going by, and you now have some really good
techniques for actually measuring what’s going on. Y ou may aso have some of the hypotheses as
to the reasons for these towerkills.
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Presentation Number 7

Buildings, lights, findings applicable to towers, cumulative effects —
the Canadian per spective
Michael Mesure
Fatal Light Awareness Program (FLAP), 1 Guelph Rd., Erin, Ontario, CanadaNOB 1T0
Phone - (905) 889-0319  E-mail - mmesure@home.com

Al Manville sintroduction of the seventh speaker, Michael Mesure.

Our next speaker gives us an international perspective on the issue of lighting. From early
childhood Michadl had artistic talent which led one to conclude that a career as an artist was
inevitable. There, however, was an underlying sign that this might not be the case mainly because of
the subject matter he choseto draw: birds. Ashe grew up, hisfascination with birds would reved
itself time and time again. In 1989, a close friend of Michael’s mentioned that he had once read
something about birds flying into windows at night. Michael, both fascinated and horrified by this
statement, had to check it out and indeed discovered bird mortality in Toronto. 1n 1993 he formed
the Fatal Light Awareness Program, also known as FLAP. In 1996 FLAP and the World Wildlife
Fund of Canada came together and produced the document entitled Collision Course: The Hazards
of Lighted Structures and Windows to Migrating Birds, and they’ ve also came together to develop
the Bird-Friendly Building Program. Our speaker this afternoon is the Founder and Executive
Director of FLAP, Michael Mesure. He' s going to be talking about buildings, lights, and findings
applicable to towers, cumulative impacts, and the Canadian perspective. Michagl.

Michael Mesure

What | thought | would do is share with you FLAP s experience in dealing with the
corporate circle because you are very much going to have to deal with this with the communications
companies. | think it'svery important to remind yourself that, in spite of the fact that birds are
colliding with these structures — communications towers, lighted high rises and so forth — that this
was not the original intent of these structuresto harm birds. It isrealy difficult, when you are
finding bird mortality happening at individual structures across this entire continent, to calm
yoursalf down when communicating with these people.

Just alittle bit about FLAP. We are avolunteer-based organization. We have no real
ornithological background other than our basic experiences in birding and self-research. So we are
limited in our ability to conduct a controlled study. We are conducting a controlled study to a
degreein that we collect birds around high rises around Toronto’ s financial district in the spring
and fall onayearly basis. So, eventually we want to get more people with a scientific background
involved that can help us compile more accurate figures with the data we are collecting.

Thisisall too familiar asight, you are looking at some 70 species of birds here. FLAP will
encounter some 70 different species each year. FLAPfirst started in 1993. Our original activities
were focused specifically on the lighted structures within major cities. We very quickly evolved
into focusing on collisions with human-built structures. Thisisjust abit of statistical background.
We encounter close to 2,000 dead birds each year within the financial district. That represents a
very small percentage of the birds that are actualy colliding within the financial district.



We have to take into consideration that there are ledges that the birds fall onto that we can't access,
there’ s atremendous amount of scavenging going on, and in some cases they are swept up by
cleaning staff. We are only able to focus on less than athird of the actual core. So, when we
compile al these variables, we can estimate that some 10,000 birds collide with the high-rises within
Toronto aone.

Not to get it confused with daytime collisions, but inevitably thisis part of what we are
focusing on aswell. Thisisinteresting. When you are dealing with the corporate world, you are
going to find that they are more than willing to help — the bottom line isthe dollar figure. They
don’'t want to spend hundreds of thousands of dollars in making the necessary changes, and thisis
where research needs to be done — ways that we can work with existing structures without spending
atremendous amount of money to make a difference.

We also offer the opportunity for agood corporate-citizen reputation. Thisimagewasin a
double full-page article in the Toronto Sun, which isone of Toronto’s largest newspapers. The day
that the article came out | got a phone call from the Royal Bank of Canada and they said right off
the top, “What do we do to stop birds from flying into our structure?’ To tell you the truth, all we
could say at that time was turn off your lights. We very quickly realized, here’ s an opportunity to
work with alarge corporation, to rack their brains on what they feel they can and can not do, and
from that create a program, which hence became the Bird-Friendly Building program. But then
when we sat in the meeting with them, it came out in the open why they called. It wasthisright here
[dlide shown], that’ stheir logo — totally accidental. But they saw their logo associated with death
and they didn’t want to see that, and they wanted to do anything they could to make a change.

Thisisthe Collisions Course report [slide shown] — The Hazards of Lighted Structures
and Windows to Migrating Birds. | have afew copies of them up thereif anyoneisinterested, and
thisisthe Bird-Friendly Building Program. Now the Bird-Friendly Building Program a one pager
which consists of 12 recommendations that we offer to buildings on how the can reduce lighting, or
what we call —* control the escape of light” —from their structures without spending hundreds of
thousands of dollars. We were going to call it the 12-step program but then that conjured up
Alcohol Anonymous and we thought better not to do that. The bottom lineis simple. At the flick of
aswitch they can save hirdslives, but the tricky part is changing the habits of the people within
these structures. Now obviously communications towers are to a degree atotally different situation
—not dealing with tenantsin the structures and so forth, but you are dealing with a corporate image,
and it is so important that they get that positive reinforcement all the time.

Thisisthe Bird-Friendly Building certificate [dlide shown]. Any building that adopts the
Bird-Friendly Building Program receives this certificate to hang on their wall. It’ s difficult to see,
but there are 5 ghost seals, and each year the participants are rated on their progress within the
program. Then they receive agold sedl to stick on the certificate. 1t's amazing how effective these
thingsare. It'savery competitive circle and they try very hard to out-do the next guy.

Thisisan example of what | do each spring and fall. | take photographs of some of the
participating structures. Presently we now have about 100 buildingsin the program. | only analyze
16, those being the tallest structures that take the most amount of birds. | show the management
where they stand in the photograph —thisis spring of 1997, obvioudly fall of 1997, and you can see
right off the bat —a picture tells a thousand words [dide shown]. Y ou have to maintain
professionalism and communication with these people, and you must be persistent. You haveto
keep, for lack of abetter phrase, “in their face” and just let them know you are not going to go
away. It'samazing how much positive results thiswill stir up.

What we do with these structuresis analyze them and put them in a graphic format from the
most lit to the least lit structures. The people down here [least lit] —they love us. The people up
here [most lit] —they hate us. This encourages competitiveness among the corporations because
they all want to be down here[least lit]. Asaresult, for example, there' s one structure, the bank of
Montreal —the tallest office tower in Toronto — 72 storiesin fact. They werelit an average of 48%
in the spring of 1998. Thefall of 1998 they were only 12% lit. That'sahuge reduction. Believe
me, | know — | count each and every little window and | go insane doing it, but the results are very
effective.



Thisisthe closest in the Toronto area to a communication tower scenario. Thisisthe CN
Tower. For yearsthey spot-lit their structure. In fact, when they were first built they were called
the world' stallest free-standing bird killer. They took atremendous number of bird lives.
Through public pressure combined and FLAP s activities — they now extinguish the spotlighting
during the migration seasons. In fact, there are red strobe lights at the side from top to bottom, and
then white strobe lights at the top. We find maybe a half dozen birds now at the base of that
structure. 1’ ve been there when the spotlights were on at the beginning of the migration season.
There have been hundreds of birds at the base of that structure, circling in the light, flying into the
concrete and each other. When the lights go out on atimer at 1:00 am, the birds that remainin
flight then fall to the ground. I1t’slike their pupils have to adjust to the sudden darkness. Then one
by one they start to disappear into the darkness. There’ s a question asto the variation in the red
strobes and the white strobes, and how they truly do have an effect on nocturnal migratory birds.

Thank you.
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Standardizing methods and metrics for quantifying avian fatalities at communication
towers. Lessonsfrom the windpower industry
Paul Kerlinger, Ph.D.
Curry & Kerlinger, L.L.C., P.O. Box 453, Cape May Point, NJ 08212
Phone - (609) 884-2842  E-mail - pkerlinger@aol.com

Al Manville' sintroduction of the eighth speaker, Paul Kerlinger.

Our next speaker is an environmenta consultant and a principal with the firm of Curry and
Kerlinger in New Jersey. He, among other things, works with the wind power industry. Paul
Kerlinger is going to be speaking on the issue of standardizing methods and metrics for
quantifying avian fatalities at communication towers and lessons from the wind power industry.
Paul.

Paul Kerlinger

| was asked to speak to you today about some of the lessons we have learned in the wind
power industry which has experienced problems and recognized those problems since the late
1980s. Specificaly, | want to talk to you about the methods and metrics that are now being used to
assess avian fatalities at wind turbines. Many of the lessons that have been learned are applicable to
the communication tower industry and some of these techniques have also been used to assess
fatalities at transmission wires and other such situations—tall buildings, etc. First of al you haveto
ask the question, why standard metrics and methods? Most of you here are scientists or are
involved with environmental organizations so you can understand why we need to be able to
compare or make some sorts of comparisons among different types of towers, different sites,
different lighting conditions — so the first reason for establishing standard metrics and methodsis
comparability. We want to be able to make inferences. If you don't have that capability, you are
out of luck.

For thefirst few yearsin the wind power industry, people were using many different metrics
and methods and various studies were not comparable. Some people still complain that in that
industry not all the studies are comparable. But we are rapidly working toward a time when we will
be able to compare fatalities at one site with another — come up with methods for looking at that.
We a so need these comparative methods and metrics to evaluate various prevention and mitigation
schemes, aswell aslooking at prosecution. Unfortunately, thereisalegd issue here, as Al pointed
out, so every time we collect birds it obvioudy raises the specter of litigation and prosecution.

Finaly, we'd dso like to be able to compare in avery statistically rigorous way the types of
mortality at various types of structures —windows, other sources of mortality such as cats,
highways, and wind turbines— with communications towers. So once we have estimates and
methods and metrics that are comparable, we can achieve that. In the wind power industry there are
only afew things that are generally agreed upon today. One metric and one set of methods are
fairly well agreed upon. Thefirst isthe numbers of dead birds found per turbine per year.



So, in other wordsiif you have aturbine out there, and if you can figure out how many birds per
year it kills, then you can generaize. If you have awhole turbinefield, you can average that out and
you can compare it to other sitesto find out what’ s actually going on. So that’s one of the things
that is generally agreed upon. However, | have to be careful what | say here because we have a
couple of people here with the National Wind Coordinating Committee who are working on turbine
killsaswell. So, not all of usagree on al of these things, but generally these things we do agree
on. And the actual method that we really agree on the best is the actual search methods —the area
that is searched, the frequency of searches, and how we go about doing those searches.

Looking at the metrics, we are mostly talking about dependent variables — the use of those
metrics we must establish first —in other words, what do we want to use the metric for. Obvioudy
the most important thing is establishing impact. Asfar asimpact goes, we can look at dead birds —
thisisobvioudy alegal issue aswell. We can aso look at behavior. There are many metrics and
methods we can use to study different types of behaviors.

To recap, you may want to look at dead birds or at behavioral impacts. | should also
mention that behaviora impacts are not subject to litigation unless they involve threatened or
endangered species. That’s one of the reasons you might want to separate those [dead birds v.
behavior] and look at them for the larger speciesaswell. Y ou aso want to take alook at
documented fatdlities, or the estimated numbers of fatalities at towers. The documented fatalities
per turbine or per tower in the case of the communications industry would have implications for law
enforcement, but for those of us who are a so interested in conservation — in other words,
preventing mortality or looking at population impacts— we want to look at the larger number. This
larger number includes the birds that are not found for lack of 100% observer efficiency and
because of scavenging (carcassremoval). For example, when you find 10 birds out thereit islikely
that there were more out there because observer efficiency is not 100% and cats or skunks or
raccoons or harriers or whatever may have removed those carcasses.

By using a standard metric in the tower industry, we might come up with a metric such as
the number of birdskilled per tower per unit of time. Thisunit of time may not be per year but in
some cases may be per evening depending upon the statistical analyses you wish to use. You aso
have to consider things like species-specific fatality rates. The reason you need to consider thisis
that you may have 100 or 200 or 1,000 birds at atower. As one of the earlier speakers pointed out,
thisis a skewed distribution. Certain species are more subject to fatality. So, separating out those
hundreds or dozens of birds into species-specific entities and coming up with your numbers of , for
example, Redstarts per tower per year would be very helpful asfar as population impacts because
the population impacts obvioudly are related to specific entities. It isaso important to use standard
metrics. Within the tower industry, we are going to have to come up with independent variables that
are standardized such asthe lighting, the guy wires, tower height, location (e.g., geography and
topography), where you put these towers, and be able to compare these independent variables. We
also need to look at various mitigation or prevention techniques. 'Y ou must have some means for
comparing those things.

Asfar asfatality search methods are concerned, | think most of us agree that the methods
arefairly standardized now in the wind power industry. Asfar astime or frequency, and the
number of searches, it is much different from the studies you heard before regarding the Florida
Tall Timberstelevision tower. Inthewind power industry, we generally look for larger carcasses
because many of the birdsinvolved are raptors — species like Red-tailed Hawks seem to be more
susceptible as are Golden Eagles. They aso remain on the ground a much longer periods. So
searches on the order of one month versus every day in the case of small birds— nocturnal
migrants— are used. The area searched should be determined by the height of the tower. Inthe
wind power industry we search areas with aradius of about 50-60 meters from the tower. Thisis
probably alarger area than we used to search because turbines previously were smaller. Now the
turbines are poking through 76 meters (250 feet) above ground level. We are going to have to look
at alarger areato evauate if we are finding a high proportion of the carcasses. But just to et you
know, most of the carcasses fall within about 35-40 meters of the bottom of turbines. Those, again,
are primarily large carcasses.



We agree pretty much on carcass remova and scavenging studies — the types of studies that need to
be done. Earlier studiesrelied on using chickens which seemed to taste better than some of the real
birds that were put out. So researchers are now using actual specimens of Red-tails, Red-winged
Blackbirds, or whatever other specimens are available so that there is an e ement of redity in the
carcass removal studies. Y ou may have anything from carrion beetles burying warblers and
woodpeckers, to even a Red-tailed Hawk removing alarger carcass. Thisisextremely variable asis
searcher efficiency. This precludes the use of dogs, which some people are talking about right now,
which may be much more efficient and effective than humans, and they are also cheaper to operate.
We pretty much agree on thisin the wind power industry, although things are changing because
there has been an evolution to taller turbines and bigger machines, and there has aso been an
evolution to smaller numbers of turbines at agiven site. So there are all sorts of things going on
now.

Asfar as behaviora methods, | probably shouldn't even get into this, because you' ve heard
many experts earlier talk about radar, infrared techniques, ceilometer techniques, acoustical
techniques, and others. But behaviora methods are important for both abasic and applied sense
here. | admonish you to be careful about panaceas. Many times these techniques will have to be
used together. We are arguing till in the wind power industry on what techniques can be used
when. And | guessthisis no different from any other academic endeavor where very few people
agree. And also again, it raises the specter of legal versus conservation issues. Dead birds versus
behavior — do you haveto really worry that much about behavior. But without being ableto
measure behavior and coming up with standard metrics like the curving of flight paths in response
to lights that we heard about before, you really can’'t evaluate what the impacts some of these lights
have on behavior that may lead to fatality.

It isdifficult to generalize from the wind turbine industry to the communication tower
industry because the types of birds that are impacted are different. Wind turbines impact diurnal
birds which frequently are raptors, athough others may be involved. In the communication tower
industry, most of the birds impacted seem to be nocturnal migrants. So far nocturnal migrants have
not shown up in large numbers among the towerkills at wind turbines, primarily because the wind
turbines are much shorter than the tall communication towers.

There is adocument about to be published in the wind power industry and one of its
authorsisin our audience, Dale Strickland. 1t has been reviewed many times. To determine when
and how we should establish standard metrics and methods, | think it isimportant to emphasi ze that
right now is the time to get those methods established because over the past 10 yearsin the wind
power industry, | think we have found ourselves behind where we could now be —we could have
learned alot moreif we had agreed on some of those metrics and methods. One of the ideas that
came out of the wind power industry was to establish a committee, and that committee isto put
together a document called the methods and metrics document. | urge you to keep any methods
and metrics documents for thisindustry very smple. If you put this committee together you will
need to bring in various stakeholders including the industry, academics, conservation organizations,
and finally the agencies that regulate these birds. Put that together, get those stakehol ders together,
and establish what metrics and methods you want to see used. We have actually been doing that
over the past 5-6 years, and have had fun in the process. The methods and metrics document, as
Dae painfully knows, is on its seventh draft. Partsof it are very very technical. I’m not sure how
many people are going to want to read some of those chapters. But there is some very valuable
information in that document that is applicable.

Thelast thing Al wanted me to mention, are there any standard practices for reducing risks
in the wind power industry that are applicable to the communication tower industry? There are
some, however not all of us agree on what they may be, or how important they may be. But the first
and most important, | believe as Bill Evans was also saying, islocation —where you put your towers
isvery very important. | think that thisis going to be a much more difficult situation for nocturnal
migrants, especially with these tall communications towers, than it isin the wind power industry,
primarily because the types and numbers of birds that are impacted by wind generators are raptors,
and in very specific locations where raptors are foraging.



Any of you in the wind power industry can correct meif I'm wrong, but nocturnal migrants smply
have not been implicated in thekill list for wind generators that often. The other things that can be
done include site layout; some of us have been involved in laying out sites where Golden Eagles or
other birds are foraging. Y ou keep these turbines off the steep slopes where these birds are
soaring. Finally, avoid lattice-type structures for wind turbines which will alow birdsto perch. By
allowing perching sites, though perching sites may not be directly related to mortality, if you have
20 turbines out there in awind farm, you have lots and lots of perch sites that keep birdsin —
especially raptors— or bring them to the site, where eventually they might be killed.

These are some of the lessons we' ve learned from the wind power industry. Good luck
with this effort.
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Scientific Panel Summary

Al Manville’ sintroduction of our ninth speaker, Sidney Gauthreaux.
Sidney Gauthreaux, who spoke earlier this afternoon on this panel, is going to provide a summary
of what was presented in Panel 1. Sid.

Sidney Gauthreaux, Summary of Scientific Session, Panel 1 Presentations.

Just afew comments in the way of synthesizing the first panel’s presentations. Three
presentations by Todd Engstrom, Ron Larkin, and myself emphasize how little work is out there in
terms of the actual datawe have been ableto gather in a systematic way. Three panelists talked
about techniques. Bill Evans, of course, with the acoustical aspects, Adam Kelly, with an overview
of radar techniques that may be able to bear on the problem; and Paul Kerlinger talking about an
incredibly important aspect — metrics— as part of the whole methodol ogy of doing studies. |
mentioned in my study metrics problems and others have done so too. Bob Beason addressed an
issue that alot of people don’t have the time or the expertise to pay attention to, and that is
understanding the fundamental physiology of birds that might contribute to this pattern. We can't
put too much emphasis on simply looking at what they are doing and so forth. Some of this work
isgoing to have to go into the laboratory and we are going to have to do basic research, not applied
research. And finally, Michael Mesure pointed out that in terms of stakeholders, those
stakeholders may be far more abundant than wethink initially. There are corporations out there, be
they cell phone companies, telecommunications companies, or banksin tall buildings that would
like to contribute some understanding to the problem and certainly some solution to that problem as
well. Michael, | wonder how expensive it would be to put shades on windows at night in some of
these tall Toronto buildings? It seemslike arather ridiculously ssimple solution, and perhaps not
terribly costly. So, in overview this afternoon, | think we have set the stage for Panel 2 which is
going to show some follow-up effort and get more into the litigation perhaps, and some of the
problems associated with enforcement.
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Presentation Number 10

Licensing concerns, NEPA, sitings, Telecommunications Act mandates -
the FCC per spective
AvaHoally Berland, Office of General Counsel

Federal Communications Commission, 445 12th st., sw, Washington, DC 20554
Phone - (202) 418-1732  E-mail - hberland@fcc.gov

Al Manville' sintroduction of the tenth speaker, Holly Berland.

Our first speaker on the second panel is going to be speaking from the back of the room
because she unfortunately sprained her ankle herein the last few hours. 1t'salittle easier for her to
speak from the back and she does have a portable mike. Holly Berland is a staff attorney with the
FCC' s Office of Genera Counsel; she has been with that office since 1984. Her responsibilities
have included, among other things, providing advice on environmental, personnel, fee, and tort
issues. Beforejoining the Office of General Counsel, she worked in the FCC's Mass Media
Bureau. She’sworked in Enforcement and also with the Policy and Rules Division. Holly Berland
isgoing to talk about licensing concerns, NEPA, sitings, and Telecommunication Act mandates —
the FCC perspective. Holly.

Holly Berland

Let me begin by telling you that the FCC began in 1927 with the Radio Act. It came about
because everybody was broadcasting from Uncle Sam to your Aunt Millie, and as aresult there was
alot of interference and no voices were heard. So, they created the FCC as a spectrum management
agency. Our statutory mandate isto insure and foster an efficient and nationwide
telecommunications network. We are alicensing agency, we are not aland planning agency.
Indeed, the FCC does not even have an environmental office for review. We do not get involved in
our licenseesinitia planning or construction phases. We don’t have the resources to investigate or
monitor sites. But as a Federa agency, we do have environmental responsibilities under NEPA and
other various statutes such as the Endangered Species Act.

What the FCC does is delegate our environmental responsibilitiesto our licensees and our
applicants. Mainly, because the FCC as alicensing agency, not involved in our licenseesinitia
planning stages, has amultitude of licenses for various services at a multitude of sites throughout
the country and we just ssimply do not have the resources. So basically our applicants and licensees
look to our environmental rules, primarily Section 1.1307 and kind of check off whether this
particular site may affect historic sites, could it affect endangered species, would it involve white
strobe lights. There are various factors. Migratory birds are not listed under 1.1307. Under
Section 1.1307(c) of the FCC’ s environmental rules we have a safeguard provision. That safeguard
provision provides where the Agency is provided with detailed specific information that a particul ar
site may have an adverse effect on the environment, the Agency may require the licensee or
applicant to prepare an Environmental Assessment and undergo environmental review prior to
congtruction. Under that safeguard provision, the Agency has on occasion taken into account the
effect of particular towers on the migratory bird population.



In other words, our environmental rules today do not require the routine consideration and
assessment of towers' impact on migratory bird populations. Any change in the environmental
processing requirements at the Agency would obviously require arule-making proceeding.

The agency also, under Section 303(q) of the Telecommunications Act, is authorized
to require tower ownersto place specific lighting and painting and marking requirements for the
purposes of air navigation safety. To implement that section of the Telecommunications Act, the
Agency has recently initiated an antenna registration system, which basically requires any tower
owner with atower of over 200-feet, or within close proximity to an airport, to go to FAA and get
FAA approval, and then cometo the Agency and register their tower. To insure that environmental
considerations are taken into account at the initia planning stages, we require the tower owner to
also assess whether that particular tower would have an impact as defined under the [Federal
Communication] Commission’s environmental rules.

I’ ve talked to some peoplein our support survey group who are responsible for the
antennaregistration program. From what | understand, the tower lighting requirements vary and the
costs vary depending on the size of the tower, the type of lighting involved — strobe lighting, white
lighting apparently could be very costly and could range anywhere up to $150,000 per tower. Any
changes in the requirements would obvioudly require FAA collaboration, because air safety is one
of the primary responsibilities and is specifically set out in 303(qg) as one of our responsibilities.
The impact of towers on the migratory bird populationsis arelatively new issue; Commission staff
and Enforcement staff are becoming aware of it. We ve received several complaints on specific
towers, but we have not really received any studies, any scientific basis or justification to require or
consider revising our rules at thistime. The FCC staff isobvioudy interested. We' ve appeared at
several interagency and industry meetings in recent months, and it’s under review but the
Commission has not addressed the issue other than in specific instances where we have been shown
that a specific tower may or may not have an impact on migratory birds.

I”’m not going to leave you with the impression that we' ve imposed mitigation
measures on hundreds of towers because we haven't. We haven't been given that data or
information. 1 would say in ahandful of cases, we have considered the impact of our towerson
birds because we have been given specific detailed information in those instances. We are
interested, and that’swhy we are here. Thank you.
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Presentation Number 11

Obstruction marking (lights) — recommendations from the FAA
David T. Bayley, New England Regional Office, Federal Aviation Administration
12 New England Executive Park, Burlington, MA 01803-5299
Phone - (781) 238-7523  E-mail - David.T.Bayley@faa.gov

Al Manville sintroduction of the eleventh speaker, Dave Bayley.

Our speaker is Acting Manager of the Air Space Branch, New England Regional Office of
the Federa Aviation Administration. He did his undergraduate work at Kenyon College, graduate
work at Pennsylvania State University, and served in the Air Force working on NORAD issues—
stationed in Great Falls, MT; Syracuse, NY; and in Iceland. He has been with the FAA since 1975.
Our speaker has been an air route traffic control center speciaist, and he’ s been aflight service
station specialist — which is good news to me because that iswhere | get some of my weather flight
information from. He has worked at control towersin anumber of locations. Heis currently
assigned to the FAA’s New England Regional Office Obstruction Evaluation Program. David
Bayley is going to be talking about the issues dealing with obstruction marking, lights, and
recommendations from the FAA. Dave.

Dave Bayley

The FAA is set up to work with other agencies, but specifically, the way wework isthat a
proponent with atower or any kind of structure will notify the FAA and Part 77 of the Code of
Federal Regulations describes that process for people to notify the FAA concerning buildings and
towers. It'simportant to note that dealing with buildings and towers ssmply requires a notification
procedure. When we talk about the FAA authorizing atower it iskind of amisnomer. We don’'t
really authorize or approve towers like the FCC who licenses them. We merely look at them and do
an aeronautical study. The aeronautical study is based on navigable air space which we define as
starting about 200-feet above the surface, above ground level, and al the way up to 60,000-feet —
beyond that we don’t really care. The military does things up there that we're not going to focus
on. And | don’t think that’s the focus of this group.

At 200-feet, there are some other surfaces where we go right down to the surface of the
airport, and what | try to do is put up that to illustrate where we are looking at close proximity to an
airport, there may be towers or structures that are only 50 or 60 feet high that we would insist be
marked for visibility to pilots that are operating in and near that airport [reference to overhead).
These Part 77 surfaces are described in an advisory circular that is available on our website on the
internet, and it isjust to describe a series of dopeswhere aircraft are maneuvering toward the
airport.

When we do an aeronautical study we do aninitial screening just to seewhat it isthat the
tower isgoing to do to our navigable air space, since we try to provide for safe and efficient use of
that air space. We share that air space with all the other users. We'll look at it and if this particular
structure penetrates one of these surfaces, we' Il do afurther aeronautical study. Generaly what
we Il do is gather information from aviation user groups.



The thing you have to understand is we are under agreat deal of pressure to make these towers and
obstructions as conspicuous as possible to pilots— not inconspicuous. When | hear people talking
about turning lights off | get very nervous. We accept comments pertinent to the aviation aspects of
the obstruction and once we finish our study, we make recommendations for what we call marking
and lighting. Marking is ssmply something we use for, I’m going to use aterm here —
“conspicuity.” I'm not sureit’sareal word but it isone we use alot in the agency. Wetry to
make these things conspi cuous during the daytime, and what you are talking about in the night-time
islighting.

For lighting, we look at different schemes. Y ou’ve seen pictures of both white strobes and
red lighting — particularly the case in Charleston, SC, where the two are located in close proximity.
As Holly mentioned, when a proponent comes to us and requests certain lighting, they have
overriding economic concernsthat they are dealing with. We have concerns from an aviation safety
point — the environmental concerns are not really considered. And when people ask about the
environmental aspects, as Holly alluded to, it isnot a Federal action so per say it doesn't fall under
the guidelines of NEPA —all we are doing islooking at it from the standpoint of making it
conspicuous. The environmental concerns that we most often hear regarding towers are the effect
of the lights on neighbors. We have had cases where people have complained about flashing white
strobes. Proponents have then come to us and said can we paint the tower orange and white and put
on red lights—and thisis considered a suitable aternative in most cases and we will honor that
request, considering the neighborhood. We' ve had other cases where people have asked to not
mark and light an obstruction, and we' ve insisted that it be marked and lighted. And, we' ve other
cases where we' ve said you don’t have to mark and light the obstruction, but because atown thinks
you should have ared light on it, they put ared light on it and this has happened in cases where
we' ve had cell towers of lessthan 200 feet. We have no legal standing.

I’ simportant to understand that the FAA merely does an aeronautical study and makes a
recommendation on the basis of that aeronautical study. We have no regulatory authority over that
navigable air space, asincredible asthat may seem. What we do with our aeronautical study is
make a determination as to whether this obstruction is a hazard to aviation, or a determination of no
hazard — and in the case of ahazard, we can’t even stop the construction of that particular tower or
building. In the case of the FCC we depend on that agency to not license and radiate asignal
because we have made a determination that it's a hazard to aviation and to date, they’ ve been very
good about honoring those recommendations based on the fact that it may be ahazard. But asl’ve
said, we don't regul ate those towers — all we do is make a determination.

To make those towers more conspicuous to pilots, we do make a recommendation often
times for orange and white paint or red lights. | can't tell you honestly what it’ s been based on. |
know there were a number of studiesthat have been done in the past, and that was deemed to be one
of the more conspicuous patterns to make these things obviousto pilots. Lately we' ve come up
with dual lighting which is flashing white lights during the daytime to make them conspicuous, and
red lights at night. That seemsto be a preferred alternative by some operators, and then the high
intensity or medium intensity strobes are very expensive, but we would recommend those in cases
where we have very large towers that we want to make as conspicuous as possible. With the advent
of digital television, | would anticipate probably more of those lighting schemes because nobody
wants to go up 1,000 feet or higher to paint atower. When you use the high intensity white lights
you obviate the need for painting that tower. So, you'll probably see more of those asthe
telecommunicationsindustry goes to digital television which they are mandated to do by Congress.

If you get the idea that there are some conflicting mandates here you are probably
absolutely correct. Asl said our mandate is the safe and efficient use of the air space. We do what
we can to protect the pilots. The ideathat avian mortality might enter into that has not been
something that the FAA has looked at in any detail to the best of my knowledge. When Reggie
Mathews talked to me— I think he participated in Junein a[RESOLVE] seminar — thiswasfairly
new information to usin this area



So, | guesswhat | would like to say isthere are some options with lighting. There are some options
for dual lighting or white lighting or red lighting, but al we can do isrecommend. We can't insist
other than in those areas where we think that something may be needed to be lighted to be more
conspicuous—we would insist. But often times we just accede to the needs of the proponent for
their economic purposes, that’s what they’ll cometo usfor. Or, if they’re getting pressure from an
environmental group, usually because of the lights at night or something, or for some other reason.
But we are not the ones who are making the decision based on any environmental grounds. That's
something that comes about in other ways. Therea people who regulate towers are your local
communities and your states. The FAA does not regulate those towers. If it getstoo closeto an
airport we don't likeit — but that is all we can say iswedon't likeit. Often thisiswhereit will end
because the person would have avery difficult time getting insurance or carrying out business if
they needed an FCC license. So, | guesswhat | would like to say asfar asthe aeronautical study
process goes, we do not regulate. All we do is study and make adetermination. | heard a
suggestion that for study purposes that it might be possible to configure towers with alternative
lighting. 1 can’'t promise anything but | certainly don’t think that would be a problem aslong as it
would remain conspicuous. | don’t think that we' ve done studies recently on what makes a tower
conspicuous, and certainly any research into avian mortality with respect to communication towers
should take into account probably not only the avian population, but the aviation population as well.
The two things would have to work hand in hand. I'd just like close by saying that we are not
entirely insensitive to the environmental issues here. They are new to us, but | think that the thing
you have to consider is that where there’ s an environmental concern we'll look at it —but it isour
mandate, it is our mission to provide the most efficient and safest air system in the world. And that
iswhat we'll operateto do. Where there isroom to maneuver, where there is room to work with the
scientific community, | think that the FAA would surely do that to everybody’ s benefit, not just to
one group or the other. Thank you.
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Presentation Number 12

FCC permitting, NEPA, endanger ed species, refuge issues:
therole of the Fish and Wildlife Service
Raobert Willis, Branch of Federal Activities, Division of Habitat Conservation,
USFWS, 4401 N. Fairfax Drive, Suite 400, Arlington, VA 22203
Phone - (703)358-2183  E-mail: Robert Willis@fws.gov

Al Manville'sintroduction of the twelfth speaker, Robert Willis.

| indicated earlier that my Agency has severa different mandates asfar astowers are
concerned and our next speaker is going to address one of those concerns from the Service's
Division of Habitat Conservation perspective. Robert Willis did his undergraduate work at Auburn
University and graduate work at Louisiana State University. He holds a Mastersin wildlife
management. He' s been awildlife biologist with the Louisiana Wildlife and Fisheries Commission
and the Kentucky Department of Fish and Wildlife Resources where he was Chief of Surveysin
Kentucky for five years. Hejoined the FWS in 1980 and most recently he has been in Anchorage,
Alaska, for the past seven years working on the subsi stence management program. He just recently
— within the last couple of months— came to work in our headquarters office in Arlington,
Virginia. Robert isgoing to be talking about permitting, NEPA, endangered species, refuge issues,
and the role of the FWS. Robert.

Robert Willis

The Service has severa mandates which require our involvement in matters dealing with
migratory birds. All of them revolve around our primary mission, which isworking with other
people to conserve and enhance fish and wildlife resources for the benefit of the American public.
WEe' ve become involved in evaluating the impacts of towers on birds through several avenues. The
National Environmenta Policy Act, Section 1503.4, provides a duty for the Service to comment on
Federally licensed activities by stating that agencies which have jurisdiction by law, or which have
specia expertise which would be of benefit to the licensing agency, must provide comments to the
licensing agency. That brings the Service in through the Migratory Bird Treaty Act, which gives us
jurisdiction by law, and aso through special expertise, since we are the migratory bird management
agency of the Federal government. Another section of the National Environmenta Policy Act
provides an opportunity for the Service to be a cooperating agency in evaluating Federally licensed
activities. Typicaly, thisisdone at the request of the lead agency when they are dealing with a
Federaly licensed or Federally funded activity which may affect fish and wildlife. We also have the
option to invite ourselvesin if we feel that we need to be involved and the lead agency has not seen
fittoinviteus.

There isan additional opportunity to become involved with the construction of towers when
they are located on what the NEPA defines as a Federally licensed wildlife preserve. In the case of
the Service, thiswould be a National Wildlife Refuge. The Refuge Improvement Act of 1997,
which was an update of the 1966 Act, requires a compatibility study prior to any type of
construction on refuge lands. Construction of acommunications tower would have to be consistent
with the purposes and the mission of the refuge before it would be permitted.



That determination is made by the refuge manager. Finally, the Service isinvolved through the
Endangered Species Act. If construction of atower may affect an endangered or threatened species
or its habitat, the applicant for a Federal license must contact the Service,

The Federal Communications Commission regulations for construction of communication
towerslist eight circumstances where an applicant must provide environmental information prior to
congtructing atower. Only 2 of the 8 involve the Fish and Wildlife Service: when endangered or
threatened species or their habitats may be impacted, or when they are proposed for construction on
National Wildlife Refuge lands. The FCC representative mentioned earlier that the FCC's
procedure isto pass on to the applicant for alicense the responsibility for determining if an
environmental assessment isrequired for atower that they plan to construct. The applicants
generally pass the responsibility on to their tower contractor. For towers that are to be located on
refuges, thisis not a problem, since the refuge manager will be directly involved and will make a
recommendation on whether or not the license should be granted. On non-refuge lands, the system
tends to break down.

The applicant or contractor is unlikely to voluntarily say that they need to do an
environmental assessment unless required by law to do so, as this can increase the expense and time
required for construction. Except in the case of an endangered or threatened species, thereisno
requirement in regulation for any type of environmental analysis prior to tower construction. In
most cases the tower contractor or their environmental consultant sends arequest to the closest
Servicefield office for information on endangered and threatened species and habitats in the area.
The Service provides that information to the extent of our knowledge. However, at the current rate
of over 5,000 towers per year being constructed, our personnel cannot visit every site and do an
inspection of each project. Upon receiving the information, the contractor is under no obligation to
comply with Service recommendations or even acknowledge their receipt.

If the Service office sees an environmental problem with atower, they must document the
problem and present the information to the FCC with a request that the license not be granted or the
permit be modified. Thisis one of the points of contention that the Service has with the current
FCC interpretation of the regulations. The fact that the FCC istwo steps removed from the person
who is making the decision on whether or not an environmental assessment is necessary, leads to
far fewer assessments being done, and far less response to comments on the siting and construction
of towersthan wefeel are necessary.

Migratory birds are not specifically mentioned in FCC regulations as requiring an
environmental assessment, and are thus considered to be categorically excluded from this
requirement. Categorical exclusion means that a determination has been made that there is no direct
or cumulative impact to the human environment. The Service believes that the large number of
towers that already exist probably does constitute a cumulative impact on migratory birds, and with
the proliferation of towersthat is expected over the next decade or so, that impact is going to
increase exponentialy. The Service has efforts underway with the FCC, the communications
industry, and the Council on Environmental Quality to try to cometo gripswith thisissue. The
Service fed sthat cumulative impacts are already significant and are probably going to become more
significant, and unless the problem is recognized nationaly, there islittle likelihood of getting the
funding for the research that is needed to determine how to make towers more bird-friendly. That
isthe thrust of the Habitat Conservation Division of the Service at present — to try to get some
national recognition of this problem and some nationwide research to addressiit.
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Presentation Number 13

Communication towers, avian mortality, and resear ch needs
J. Michael Meyers, Ph.D., USGS Patuxent Wildlife Research Center
Warnell School of Forest Resources, The University of Georgia, Athens, GA 30602-2152
Phone - (706) 542-1882  E-mail - Joe_Meyers@usgs.gov

Al Manville sintroduction of thethirteenth speaker, Joe Meyers.

Y ou probably remember not too many years ago that the research arm of severa of our
agencies —including the Fish and Wildlife Service and the Nationa Park Service— was within one
department but had separate research responsibilities. Thiswas the National Biologica Survey.
That has changed a bit from the NBS and is now the Biological Resources Division of the U.S.
Geological Survey. Our next speaker is station leader for the USGS Patuxent Wildlife Research
Center in Athens, Georgia. Heisan Adjunct Assistant Professor and graduate faculty member of
the University of Georgiaaswell. Hisresearch interest includes Nearctic-Neotropical migratory
birds, wetland and forest ecology, forest management, bird habitats, and endangered species. He
holds a Ph.D. in ecology from the University of Georgiaand heis a Certified Wildlife Biologist.
Joe Meyersis going to be talking this afternoon about the issue of communications towers, avian
mortality and research needs. recommendations from the USGS Biological Resources Division.
Joe.

JoeMeyers

| haven’t done research on this topic as you might have noticed in my abstract, but quite sometime
ago, when | was a student, | opened alarge chest freezer at The University of Georgia— it was
about 1976, | believe. That entire chest wasfilled with tower-killed birds from the Tallahassee
study. | believe there were two chests full of dead birds, and that made a pretty significant
impression on me and led me to look up every article | could find on that subject. Since | knew
Bobby Crawford from Tall Timbers [Research Station], | read his papers. That, however, wasthe
end of the subject for sometime. While it was agood topic to read and research because when
your magjor professor has that many birds in freezers, one might assume there to be a question on
your orals, it never, however, came up again until about 18 months ago when | was called and e-
mailed with what seemed to be a crisis atmosphere at FWS. Biologists wanted to know all kinds of
information on the subject and it led me to thismeeting. Ever since then, I’ ve been talking with the
biologists. I'm mostly alistener; that’s my job to listen to my partners and see what their needs
are, and they said they’ re having to make alot of decisions without information. So, this
presentation is based on those discussions and listening sessions and also on some of my idess.

Foremost, we need to be studying the high towers, especidly if we are going to be building alot
more of them for digital TV. These towers have the greatest potential to cause large mortalities for
migrating birds. The tower lighting, guy wires, height, and tower location are important in this
research , we know that.



These studies have to be done using well designed statistical methods that provide information for
the entire United States and they must have the power to test for differences, becauseif they don't,
we will have lots of sampleswith large confidence intervals or with lots of zeros that provide us with
no information.

The other things we need to look at, and it's something | started looking for in newspapers,
isthe problem that a FWS biologist told me about concerning the permitting and building of cell
towers. Biologists need information; they don’t know what to recommend for cell tower permits.
| asked mysdlf, where are they building these towers? | started looking a ong the highways when |
traveled to my field work the last two summers and | noticed there are alot of towers on the
interstate highways. Thisdidn’t seem to be much of a problem for migrating birds, but then |
started thinking that there are interstate highway corridors aong ridges for long distances north and
south. Thereisoneright near here (in Ithaca, New York). [-81 and I-77 go through the
Shenandoah Valley and Appalachian Mountains for more than 1,000 miles. So, those areas may be
important future research topics, because the towers on those ridges may be significant mortality
factors for raptors and other avian species, especialy if they arelighted. | didn’'t even realize until |
came to this meeting that 200-foot towers are lighted now.

Another topic | believe isimportant, based on my discussionsin the last 18 months, isto
determine minimum sample sizes we need to standardize al the studies that we do; we'll have to
work together with our partners and with industry. | do believe very strongly that pure science
should be done on this problem and there should be alot of research done on what is causing the
birds behaviorsin regard to tower mortalities. But in the near future, the biologists need an
answer, and we should give them research information as soon as we can get it to them. It might be
an approach that we call adaptive management in the FWS and USGS, where we do studies based
on information over time and then modify the hypotheses as new information becomes available. |
believe that would be an important approach. What are the tower effects on bird nesting col onies?
Right now | don’t believe, except for eagles, that there isreally good research information on how
high and how far away from a bird nesting colony you can place these towers, for example, for a
Wood Stork nesting colony — a Federally listed endangered species. Thisissueiscoming up
along 1-95 right now in Georgia. Towers are being built. There are Wood Stork nesting colonies
nearby. We have no information on the effects of those towers and how far they should be from
nesting colonies. 1I’ve done alot of flying with Wood Storks, observing them from small aircraft.
They do get rather low at times while gliding; they also soar and may collide with atower, but we
don’'t have the research necessary to make decisions for safe tower placement for Wood Stork
nesting colonies.

Lastly, we should determine the potential mechanisms of bird migration and navigation and
that’ s where some of the pure science can help. Thisisn't easy. | heard alot of statements here
today about hypotheses, hypotheses, hypotheses. | recently read abook by Dr. Carl Sagan and his
wife. They mentioned hypothesis generation and a so mentioned the distant cousin of Charles
Darwin, who was great at developing hypotheses, but wasn't great at the tedious work and effort
needed to test them. And | think the communication tower and bird mortality problem is going to
involve alot of tediouswork, so be prepared.

Asthe USGS Biological Research representative, I'll tell you that we are available and have
the expertise at Patuxent and other centersto collaborate, participate, and cooperate with our
partners and with industry on this problem, but we a so are subject to the availability of funds and
other resources.
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Presentation Number 14

The Wireless Industry Per spective
Sheldon Moss, Personal Communications Industry Association (PCIA)
500 Montgomery St., Suite 700, Alexandria, VA 22314
Phone - (703) 535-7488  E-mail - mosss@pcia.com

Al Manville' sintroduction of the fourteenth speaker, Sheldon Moss.

Out next speaker is Director of Government Relations for wireless infrastructure issues
with the Personal Communications Industry Association (PCIA). He directsthe Association’s
efforts on behalf of the wireless carriers and antenna site managers. He dealswith land use
planning, work place safety, radio-frequency regulation compliance, and other facilities management
issues. He aso manages the elected L eadership Council of PCIA’s Site Owners and Managers
Alliance. Beforejoining PCIA our speaker worked in government relations with the American Feed
Industry Association and he has managed issues dealing with animal health, livestock production,
veterinary pharmaceutical issues, and he' s aso managed a diversified cattle and crop operationin
Virginia s Shenandoah Valley. He holds an undergraduate degree from Montana State University
and a graduate degree from Strayer University. Sheldon Mossis going to be talking about the
wireless industry perspective. Sheldon.

Sheldon M oss

As Al mentioned, the Personal Communications Industry Association is a broad-based
organization and we represent providers of wireless phone services, paging and wirel ess messenger
services, and also companies that manage multi-use communications facilities. Thesefacilitiesare
the towers and other structures that the industry uses for transmitting and receiving their radio
signals. The companies that manage many of these towers and wireless facilities specialize in co-
location, where one and sometimes multiple service providers share a single structure or building to
place their antennas, switches, and equipment. This substantially reduces the number of facilities
necessary for providing wireless and mobile services.

We very much appreciate the opportunity to participate in this session. We aso look
forward to hearing from the ornithological scientists and learning more about this issue.

Let me quickly reference abody of law that we believe has a bearing on this discussion.
Thisisthe 1996 Telecommunications Act, where Congress determined that a competitive
communications environment best serves the needs of al Americans and that the older monopoly-
based model of telecommunications was no longer viable from the standpoint of serving the
national interest. A competitive telecommunications environment is one where multiple service
providers compete for the privilege of serving their customersin the marketplace. Thisrequires
providers of telecommunications services to develop independent and redundant
telecommunications networks. AsHolly Berland from the FCC just noted, Congress has mandated
that the development of a state-of-the-art national telecommunicationsinfrastructureisin the interest
of all Americansand isanationa priority. Putting thisinfrastructure in place will require laying
many thousands of miles of copper cable and fiber optics as well as developing the facilities
necessary to make optimal use of the radio spectrum.



Towers and other structures form the platform for providing awide and diverse array of
communications services. They include broadcast television and radio, cellular and personal
communications services (PCS) —the new generation of digital voice services, paging, and text
messaging and email, advanced iterations of traditional paging or “beeper” service.
Communications towers are also necessary for providing a platform for fixed broadband services,
which will provide aless expensive aternative to the copper and fiber-based networks for high
speed data and Internet services. They are also needed for “wirelesslocal loop,” which will
provide residential customers a competitive option to their local phone company. These advanced
servicesin the next few yearswill provide direct competition to your local telephone and cable
television companies, who have grown fat and complacent by virtue of the monopoly status they
have long enjoyed.

Businesses and government agencies aso rely on these towers for their own in-house
communications systems — including dispatch or two-way radio communications as well as more
sophisticated voice and data networks. Finaly, towers are essential for public safety
communications. Law enforcement agencies, ambulance and other emergency services must have
dependable state-of-the-art mobile communications systems. In fact, Federal law will soon require
that awireless network have the capacity to identify the specific location of acaller who has placed a
9-1-1 cdll from awireless phone. Law enforcement officials and emergency management officials
point to the tremendous property and lifesaving features that these new technologies will provide.

A fundamental mission of our Association isto help expedite the development of what we
call “anytime, anywhere” communications. We recognize that we are in the midst of a
telecommunications revolution in which al Americans have a personal stake. Whether you are a
business user or a consumer, this revolution will mean lower prices, more choices, superior services,
and enhanced efficiency in al areas of business. The future prosperity of our nation hingesin part
on how well our country makes access to advanced and aff ordabl e telecommunications services to
all Americans. | realize| probably sound alittle bit like acommercial, but thisis an important point
that needs to be made.

In looking ahead, more towers are needed and not all of them can be built to be under 200-
feet —the point at which aviation hazard lighting becomes mandatory. Thisis because, in order to
operate effectively, many broadcast and wireless services must have antennas placed at points higher
than 200 feet above the ground. Other factors often comeinto play. For instance, different types of
wireless services have different technical and engineering requirements. Considerations such asthe
population density in the service area, the propagation characteristics of radio signals at different
frequencies on the radio spectrum, and the service areathat must be served in relation to the larger
network come into play. Simply put, it isnot feasible for all new towers of the future be built under
200-feet.

At the sametime, our analysisindicates that only avery small proportion of new towers are
actually going to be over 200-feet and require aviation hazard lighting. Assuming the estimated
number of 80,000 towersin the United States over 200 feet in height isreliable, we estimate that
over the next 5to 7 years, the total increase in these taller structureswill only be 4 to 6%. The
overwhelming magjority of new towers will be under 200 feet and will not require aviation hazard
lighting.

Looking ahead, the wireless industry is committed to minimizing both the number and the
overall impact of new towers. Theindustry is committed to co-location, where multiple carriers
place their equipment on the same facility. Whenever possible, service providers locate their base
stations or antennas on existing structures — not just towers but also office buildings, apartment
buildings, and water tanks. The management of these towers is becoming more efficient and
sophisticated and has given rise to the development of an important subset of the wireless industry
—the tower and site management industry.

We concur with earlier statements made at this meeting by the FCC and the FAA that the
concerns raised about bird strikes on communications towers have only recently been brought to
our attention.



If you contacted the companies that manage hundreds or thousands of towers across the country,
no one, from the CEO to the senior executives to the peoplein the field would be aware that some
consider bird strikes a problem. | assure you, however, based on our involvement with this
workshop and the efforts of Bill Evans and the U.S. Fish and Wildlife Service, that the wireless
industry will be much more sensitive to these concerns.

In terms of working towards a solution, PCIA also agrees with what a number of people
have said here today, that we need to determine the true scope and extent of the problem. We also
believeif aproblem is shown to exit, there should be some reliable indication that proposed
remedies be commensurate with the scope of the problem. Heavy-handed regulations will not help
bring about the telecommunications revolution in which all Americans have a stake.

We are aso interested in determining whether collisions with lighted buildings might pose a
greater threat to protected bird populations than collisions with broadcast and communications
towers. An areawe believe may merit further study iswhether white strobe lighting isless likely to
attract and disorient nocturnal migrants. If the use of strobe lighting is determined to be more
“bird friendly,” the wireless industry would need the help and support of ornithological groupsin
educating zoning boards and community groups about why strobe lighting may be preferable to red
beacon lighting.

In conclusion, our organization and our industry look forward to working with you on this.
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Presentation Number 15

Tower sitings, co-location -
oneindustry's creative approach to antenna placement
Mike Allred, Southwestern Bell Mobile Systems
SBC Wireless, 17330 Preston Rd., Suite 100A, Dallas, TX 75252
Phone - (972) 733-8383  E-mail - ma3972@sbc.com

Al Manville’ sintroduction of the fifteenth speaker, Mike Allred.

Our next speaker comes from Southwestern Bell Mobile Systems, SBC Wireless, from
Dadlas, Texas. He sworked with them for the past 10 years. He's held several positionsin his
capacity with that firm including manager for cellular tower construction, manager for facilities, and
manager for EPA compliance. Mike Allred is going to be talking this afternoon about tower sitings
and co-location; one industries creative approach to antenna placement. Mike.

MikeAllred
[The following text is adapted from the author’ s abstract for the conference. Various dides were
used by the speaker.]

The presenter reviewed some cregtive approaches to siting and mounting cellular antennas.
His discussion included some of the mandates under the National Environmental Policy Act
(NEPA) that a communications or tower company must consider, aswell asissues related to tower
placement and co-location with other carriers. He aso reviewed the NEPA checklist, which
includesthefollowing: isthe facility (including the tower structure, road[s], wires, etc.) to be
located in an officialy designated wilderness areg; is the facility located in an officially designated
preserve; will the facility affect threatened or endangered species or critical habitat; will the facility
be located in, on, or within an area significant to American history; will the facility affect an Indian
religious site; will the facility be located in aflood plain; will the construction change surface
features; will the facility be equipped with intensity lights; will power levels be within specified FCC
guidelines; and will this site cause any public controversy?

Slides were also shown depicting creative ways cellular antennas can and are being mounted
(e.g., on monopoles, behind billboards, in church steeples, on buildings, and on water towers).
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Presentation Number 16

Resear ch and policy overview: a critique and needs analysis
Kathleen Rogers, Esg.
Piedmont Environmental Council, 45 Homer St., P.O. Box 460, Warrenton, VA 20188
Phone - (540) 347-2334  E-mail - krogers@pecva.org

Al Manville sintroduction of the sixteenth speaker, Kathleen Rogers.

Our final speaker this afternoon — before we convene our panel discussion —is currently
the Director of Land Use Policy for the Piedmont Environmental Council in Warrenton, Virginia.
I’ ve aso known her in the past in a capacity as Wildlife Counsal with the National Audubon
Society. She was an Associate with the law firm of Beveridge & Diamond, and worked on a
number of environmental issueswith them. She’sbeen alaw clerk with aUnited States District
Court Judge in Washington, DC. She served on the United Nations Conference on Women
Council, she worked on the Lake Placid Olympic Organizing Committee, and she worked for the
British Broadcasting Corporation before that. Kathleen Rogersis going to give us aresearch and
policy overview, critique and needs analysis. Kathleen.

Kathleen Rogers

This section of courseisapublic policy section, but | think it has alot of implications for
research. | think very quickly, we have to think about the three different types of towerswe're
talking about here. Thefirst isexisting radio and broadcast towers, most of which have been
described as monsters, big ones. The second are the PCS cell towers. They’re currently being
built and there are many, many, many of them. And to go back and talk about Sheldon— andit’s
not Sheldon’ fault — but one of the comments he made about wireless service providers not
knowing about the bird implications. | think it’s probably incumbent on the industry — and they
could probably do it in afew days through their website and other places—to let their providers
know that thereisthisissue. Thethird, of course, isdigital TV towerswhich are the big, big, big
ones that are coming down the pike and those towers are the ones, | think, that will be particularly
the issue for both the research and the public policy concerns.

Let mejust tell you that the Telecommunications Act [1996] does prohibit, it prohibits
localities from prohibiting service completely and it prohibits them from discriminating against
providers, but that’s about al it prohibits. What it does alow localities — meaning local
governmentsin al of your counties, you each live in a county and each of those counties will have
tower applications before them, they have them now, they’ ve had them in the past, they’ll have them
in the future — it allows those counties to prohibit, for example the building of the cheapest tower.
Providers are not allowed or given permission under the law to build the absol ute cheapest tower.
That provider may have to build multiple towers below atree-line and that is permissible under the
Telecommunications Act. Inwhich caseit would eliminate, in most, except for the rarest of
circumstances, at least PCS towers over 200 feet. So all of a sudden we'relooking at a smaller
group of towersif wereally do follow what localities have been able to do in many jurisdictions.



Except again, in the rarest of circumstances, you' re not going to see PCS towers over 200 feet if
localities have anything to do with it.

The next isthat it allows counties to prohibit builders from building anywhere they want. It
allowsthem to require buildersto find very unobtrusive places like Mike Allred of Southwestern
Bell just talked about and they’ ve been terrific in terms of avoiding alot of problem situationsin
many countiesin which they work. Thereis an exception to thiswhich | think isan issueand |
think it was raised by one of the speakers today which isthat in state department of transportation
right-of-ways. State departments of transportation are allowed, are allowing, and have permission to
allow cell towersto be built in the right-of-ways and those towers that they build escape local
jurisdiction. Fairfax County challenged that because Virginiais notorioudy bad at environmental
protection and they have alowed, | think over 100 towersto be built — many in the right-of-ways
and they are aproblem. That's been chalenged; they lost at the local level, but they’ re appealing it
so that’ s something to watch and it was raised by someone here as towers built in right-of-ways
because there isno local power to do much about it or so its been said.

| think case law, just so everyone knows, has been pretty supportive of everything I’ ve said.
Occasionaly alocality will lose. They may not have the money to appeal, but generally speaking a
lot of the case law supports the fact that counties can basically tell cell tower providers where they
want them to ride and require them to co-locate and things likethat. So | guessmy view is, except
in the rarest of circumstances, we shouldn’t have to be dealing with towers over 200 feet if we're
talking about cell towers. | work in an area of the country that is about the size of New Jersey with
12 counties and in our counties we have sometimes at any given time 12 to 15 applications for sites
in each county. It'salot of towersto fight, it'salot of towersto deal with, but there is one of the
thingsthat you can all do. Those applications are generally on the web and if people can focus, you
can send comments in either through the web to the county and let them know you either don’t like
the placement of the tower, or it’salong amigratory bird route and they will be able to consider that
as part of their environmental review. | can talk about that alittle bit more at the end.

So | think the question iswhat redlly is FCC' srolein this, what isthe local county’srole,
and what is our role, both with respect to research and with respect to what I’ll call “activism” for
lack of a better word. | don’t want to hit Holly when she's down — she’ sadarling, but she's
sitting back there with a sprained ankle — but since she's down, I'll go ahead. | think the FCC’'s
interpretation of NEPA is simply awful and incorrect as amatter of law. The Council for
Environmental Quality (CEQ) — the mother of NEPA regulations— allows you to consider things
beyond what the FCC is considering in their list of 8 things that were put up on the screen [Mike
Allred' s presentation]. They’ve always provided for looking at general environmenta harm and |
think that if it is pursued to the detriment of migratory birdsthenit isripefor challenge. | think
also it isimportant to look at both CEQ and EPAS' recent guidance on NEPA. I'll just quickly
read to you, EPA’sfor example says, “An EPA reviewer can identify geographic area and extend
the area when necessary to include the same or other resources affected by the impacts of the
project.” In other words, EPA and CEQ are taking an ecosystem view of a proposed project soin
this case, in the case of acell tower, | think it’s perfectly reasonable to include cumulative impacts
along the migratory route. 1t could be very, very long, but aslong as we have the evidence and the
impact, particularly if it'samigratory stop-over, etc., | think all of that is something that the FCC
can take into account. In fact, because they have taken it into account, and it has been raised with
them, | think it’s incumbent on them to do that in every circumstance when you have any evidence
at al and certainly they know it’s an issue.

| think the other thing isthat CEQ’ s regulations also alow you to take into consideration,
when you are doing this analysis— in fact they require it whereit is reasonably foreseeable —that it
isindeed reasonably foreseeable that there will be thousands of towers built. Therefore, cumulative
impacts analysis under NEPA requires us to take into consideration that thousands of towers are
reasonably foreseeable to be built and therefore we should consider themintoto. Evenif they're
not yet built.

And | think everyone would agree, if you looked at the law on this, that it’ s pretty clear that
you can take the future construction of these towers into account when you' re analyzing it.



That's exactly what we all want to be able to consider. Sit down, put the towers on amap and look
at where they are going to be. Industry knows where they are building. They’ ve been in my office
many times, for example SPRINT and other people 6 to 8 months ago and said, “within four years,
we want x number of towers.” And they’ [l show you a county map and where the towers are going
to be placed. That’sjust one provider inthe county. There are multiple providersin every county.
You can dowhat’scaled an“dl-call.” Again, Fairfax County did it, where al the cell tower
providers are required to put their plans down on paper so that the county can force them to be
where they want them to be. That’s something that is perfectly viable and acceptable under the
FCCrules.

Just quickly, what can you do? | think thereis agreat need to work with other groups on
this and possibly a subcommittee of us could focus on this. I'll give you an example, the
Appaachian Trail Conference, agreat group that manages a couple thousand miles of the
Appaachian Trail. They’re about to announce an agreement with the industry which they’ve
negotiated hard and long on, that they’ re very proud of, that gives them the right to be consulted
with any towers placed in front of a scenic trail. Scenic Americais doing the samething. That's
great, but that doesn’t really help us and the same thing is true of alot of other groups. They’'re
negotiating agreements with the industry, but we should all be working together.

We should lobby as quickly as we can and as hard as we can, both the Administration and
Congress, for money for Holly to do two things. Oneisfor her agency [FCC] to conduct the
research or to require that research be done by the industry. And that’s not unheard of — it happens
in alot of other contexts. And secondly, let’s lobby for Holly for money for other employeesto
help her. She doesn’t have a single environmental reviewer among her staff and that responsibility
isnot hers, but the FCC has “passed to the fox the hen house review,” and so you have the
providers doing the environmental research and then you have nobody at the FCC that’s competent
to review it. Thisseemsto meto be closeto insane, but anyway. And | think the FCC would
appreciateit. They’reasmall agency, as Holly said, and they don’t have alot of money, so | think
it is something we can help them with.

| think the FCC could quickly create a scientific advisory board. They can do that right now
under regular agency law. We should sit on it, we should review permits, al that sort of thing, that
we should be able to go ahead and do in working with industry — put the committee together. Asl
said most of the action is at the county level, you can work with the birding groups, the Sierra Club,
National Audubon has chaptersal over the place, get on the web. Let the [Audubon] Chapters and
all these places pay attention to what’s coming up in their counties. Every tower will have county
review, even if it’sin aright-of-way. Those counties can get information to you. Most counties are
on the web so you can respond and say, “yes, that’s a problem”; “yes, it's amigratory bird
corridor”; and, “yes, it's an important bird area’, whatever it is, you can get it very easly if we just
get organized.

Work with industry, alot of them arerealy great and they’ re trying to help out. | just
spoke to a person who hasinvested alot of time in camouflaging towers and putting them in out-of -
the-way places. There are peoplein the industry that we can work with.

Let’s petition for arule-making to help the FCC out if they say they can’t do more. Let's
doit.

| don’t want to pick on Sheldon, but there' s another thing he said whichiis, “it’s not been
conclusively demonstrated that there' s a problem and no administrative or policy measure for
limiting fatal interactions should be considered until conclusive evidenceis provided.” That's not
as matter of law. Inthelega standard, you don’t have to have conclusive evidence before you take
action. I’d recommend a petition on the rule making and | think Fish and Wildlife Service — based
on their presentation —would probably agree. Find theright siteto chalenge. If we had asite
that’s particularly bad, where we know there are alot of bird kills, let’s challenge the continued
operation of the site. | think that is perfectly acceptable.

Modification of towers and re-licensing of towers give people the opportunity to stepin. If
modification or re-licensing are carried out, you have an opportunity to request, in certain
circumstances, modification of what the tower looks like.



Andfinally, I look at alot of model contracts that landowners sign. Often, particularly in
rural areas—that iswhere alot of these things are going to be — you have landowners who need
money.

They'll sign these contractsiif it looks Iucratlve to them and at the end of the contract it says, “al
improvements on your property belong to you.” WEell, not alot of them think that means the tower,
but it does. And so when the serviceis no longer needed and it will become obsolete fairly quickly
—you know, 5, 10, 15 yearsit will become obsolete — the landowner is then stuck with taking the
tower down. A lot of counties are now requiring bonding so that there is money available to take
them down. So think that’s also really something we could petition either Congress or the FCC
to require because | think it’s all within their power. Thank you very much.
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Summary Panel Discussion
Al Manville' s Introduction of New Panel Members:

Dr. Michael Avery. He participated in the RESOLVE discussions last June, he did an M.Sc. at
North Dakota State, and a Ph.D. in Wildlife Ecology at the University of Cdifornia, Davis. Michael
iscurrently Project Leader of the USDA Nationa Wildlife Research Center, Gainesville, Florida
He previoudly has worked for the U.S. Fish & Wildlife Service and the National Park Service. He
is active with the Journal of Wildlife Management and with other issues.

Arthur Clark. He participated in the RESOLVE discussions on June 29th and isthe Associate
Curator of Vertebrate Zoology at the Buffalo Museum of Science, Buffalo, New York. Art has
studied bird kills at television towers in western New Y ork State since 1967. Over a 32-year period,
he has retrieved 20,330 tower-killed birds of a 110 different species.

John Powers. HeisVice President of Regional Markets for Crown Castle International, Albany,
NY. Crown Castle ownsthe largest number of towersin theworld. They own all of BBC'stowers
and Bdll Atlantic’stowers. Heisresponsible for the development and operation of all Crown
Castleregional officesin the United States, which is currently in an excess of 14,000 towers at 15
offices. For 14 years he previously worked for the Motorola Corporation.

Dave Wilson. Heiswith the Office of Science and Technology Department, of the National
Association of Broadcasters, in Washington, DC.

Gerald Winegrad. HeisVice President for Policy for the American Bird Conservancy,
Washington, DC. Gerald served as a State Senator from the State of Maryland for approximately
16 years where he worked on anumber of |egidative issues dealing with the environment.

Steve Ugoretz. Heiswith the Wisconsin Department of Natural Resources, in Madison. Steveis
an Environmental Analyst and Review Specialist. He chairsthe Wisconsin Department’ s Energy
Team and is aso on the Avian Subcommittee of the National Wind Coordinating Committee —an
issue with which my agency is aso involved dealing with the wind industry that | sighted earlier this
afternoon.

Ladies and gentlemen, welcome to you all. Let us begin the panel discussion.

Discussion

Al Manville—We have 6 or 7 questions that Gerald [Winegrad] and Kathleen [Rogers] have
retrieved from the audience. Let’'sdo thisfirst. Let’stake a stab at answering these questions, then
we will get into the nitty-gritty of adiscussion on what needs to be done regarding research. Gerald
isgoing to read the question; it’ s directed either to a specific speaker or generically to the panel.



Gerald Winegrad — Thefirst question isto Ron Larkin. The question, “could one measure other
physical signs of exhaustion like lactic acid content to test the hypothesis of birds tiring of circling
and dropping to the ground?’

Ron Larkin —Yes. If you have adead bird, you can do practically anything you want with the
carcass at that point. There are no regulations covering you. Y ou are picking up an animal that
would otherwise be scavenged and completely lost to science so DNA analyses would be quite
fruitful. Analysisof the fat content would be quite fruitful. And many, many different
physiological measuresincluding for instance corticosterone would be very, very interesting to look
a inthese birds. Absolutely.

Gerald Winegrad — OK, Holly Berland has been very popular. 1 don’t know if it’s because of
her ankle sprain or the FCC. | am going to try and combine these so that everyone gets their
guestions answered by Holly. “How does the public interest response to the FCC licensers affect
their responsibility to actively address the bird, tower-kill issue and aso, given the need for research
into the issue of birds killed by towers, would the FCC consider changing its rules to require
licensees to pay for research?’

Holly Berland —I’'m glad that you asked that question. The topic of migratory birds and the
potential impact of towersisarelatively new areaand new subject for the Agency staff. Weare
getting involved by attending meetings such asthis. The Commission has neither categorically
excluded nor addressed migratory birds on aroutine basis. 1n other words, the Commission has
not decided that individualy or cumulatively towerswill not affect migratory birds. Simply, the
Commission has not addressed it. The Commission’s environmental rulesare silent in so far as
migratory birds. Unfortunately, as aregulatory Agency, given the lack of scientific information and
studies at this juncture, it might be considered irresponsible for the Agency at this point in time to
routinely require our licensees to take into account migratory birds. We are interested, of course, in
further studies and would participate on panels and try to do what we can, but at thisjunctureit’'s
not necessarily accurate to say the Commission has just smply avoided it. Wejust do not know.
Just likethe FAA, thisis a new subject and we' rein a get-information- gathering/learning mode at
thisjuncture. Isthat clear, alittle clearer? | mean we have not made adetermination. We' ve only
looked at it on occasion.

Gerald Winegrad — Hally, the follow-up to one other question that was specific isthat the
guestioner states that, “there has been arequest by the National Audubon Society in afiling that the
FCC do an Environmental Impact Study under NEPA of the wholeissue. Whereisthat?’

Holly Berland —I believe that the Audubon Society’ s petition dealt with DTV

preemption — public notice. The public notice was issued because it was thought at the time that
with the rapid deployment of DTV that the broadcasters would experience zoning and siting
problems. But in point-of-fact, that has not been the case because the Agency at thisjunctureis not
going forward with the order. That public notice was subsumed in the Notice of Proposed Rule
Making to preempt local zoning in so far as DTV, and at this point, we' re not going forward. |
guessit’son hold.

Gerald Winegrad — For Dave Bayley of the FAA. “lsn’'t there an aviation safety interest in
avoiding groups of birds, hovering around towers on reduced visibility conditions?’

Dave Bayley — Yes, there' s aways an aviation safety interest in avoiding birds, but thereisalso a
safety aviation interest in avoiding the tower itself. We wouldn't like to see either birds or aircraft
in close proximity to the tower. Where the tower becomes an attraction to large numbers of birds,
that could become a problem to aviation safety if it is closeto an airport or aflyway that we use
routinely. | don’'t know if that answersit or not.



Gerald Winegrad — Thisoneisn’t directed to anyone in particular, but it reads, “ please provide
suggestions on how to estimate loses of tower-kill birds to predators and scavengers.” Isthere any
science-based way to do that? There were several people that spoke on that issue. Paul Kerlinger?

Paul Kerlinger — Yes, those types of studies are fairly standard. What you do isyou simply put
out carcassesin an area and you go back and check them on aregular basis. Y ou do that afew
times until you get arate of removal and then you incorporate that rate of removal into your overall
model for determining the actual number of birds that were out there originally.

Ron Larkin — Thismight be alittle more difficult in the case of nocturna bird kills. First of all,
the scavengers become good at checking the towers. Thereis a strong component of the animal’s
learning and the animal’ s altering its home range under certain environmental circumstances. We
don’t for instance know whether there is more scavenging after a cloudy night, or in certain
atmospheric pressure conditions than in others with towers, but it wouldn’t be hard to investigate.
Y ou cut the grass like agolf course as was suggested earlier, you put up a chain-link fence around
the tower, you check the birdsinside the chain-link fence and outside the chain-link fence— an
exclosure experiment. 'Y ou put radio-monitoring on local carnivoresto see whether they check the
tower under certain environmental Situations. 'Y ou can test the various problems and hypotheses |
just brought up — these are pretty standard techniques.

Sid Gauthreaux — Just aquick comment. The owl feather you saw in one of the photographs of
the collision victimswas not an accident. It wasn't avictim. Inour study in Charleston, [SC], we
had to race Great Horned Owls to pick up birds as you could hear the sound of the bird hitting the
ground and so did the owls, and the owls would vector in on the birds just as we would. So putting
out birds and not going through the actual event of having the birds hit the ground and having the
predator notice it at the same time the researchers noted — you may severely underestimate
predator removal.

Gerald Winegrad — OK, the next question isfor the wirelessindustry. | guessthisisdirected to
Sheldon Moss. “Given that there is still much to be done to demonstrate conclusively that
communications towers have a detrimental effect on bird populations, wouldn't it be wise to apply
the precautionary principle when the chance that the risk of losing some of these declining
populationsis too great to adopt ssmply await-and-see attitude?’

Sheldon Moss — [steers question to John Powers of Crown Castle International].

John Power s —In terms of preventative measures, the whole reason our company exists is because
the FCC has recommended preventative measures, in terms of reducing the number of towersin
general. So, theindustry that I’'ministower co-location, and it exists for that exact reason. I've
repeatedly heard today that there are thousands of towers being built. Right now we average about
9 tenants on our original towersin Pittsburgh. Some towers you have as many as 120 tenants, and
that’ s pretty much any wireless carrier with an antenna — where before you would have had 6
different people going out there and building towers, you heard Southwestern Bell, you heard
Sheldon, you heard other people talking about co-location. They are trying to reduce the number of
towers. It’'sasituation where on both sides there is an education process going on. Thereisan
education process understanding what is being deployed in wireless— what technology. Because
from the studies I’ ve seen on tower kills, the mgjority and the worst offenders have been the tall
towers, which are typically broadcast towers. Those are very high power, very tall towers and they
are usualy guyed towers. When you look at the majority of towers that are going through zoning,
and getting processed to be built, it's al low-power broadcast transmission, like persond
communications which istypically under 200 feet. So regarding preventative measures, | think the
FCC is making recommendations.



They have not got to the point where they can demand things because there' s other rights that they
infringe on, but they have made very strong recommendations across the industry on co-locating
and everything else — not only worried about the migratory bird problem, but the total proliferation
of towers, because | think there is recognition but you are getting education on both sides and that’s
why companies like myself are here today to make sure that we continue our education in terms of
the issues with not only migratory birds but wildlifein generd.

Sheldon Moss — One other genera concern from the industry, and | think it has been pretty
evident from the discussion today, | think that we are all struggling to get an overall assessment of
the scope of the problem. | know this sounds alittle self-serving, but from an industry standpoint,
we' d have some serious doubts about being engaged in something like alarge-scale mitigation
program that was very costly and could essentially jeopardize the ability of the industry to be able to
advance this telecommunications revolution. If it turned out that the overall cumulative effect of
these towers was relatively minor and there potentially could be other reasons why certain
populations of protected species are actually declining, the industry would be allittle-bit concerned if
it was required to take some truly heroic measuresthat in the final result didn’t really achieve
anything while other more important or more meaningful sources of bird fatalities essentially go
unchecked. So before advancing we think that more needs to be done.

Dave Wilson —If | could just add something with regard to the broadcasters prospective on this,
I’ve heard anumber of people today particularly Kathleen [Rogers]

in her talk kind of categorize the types of towers as PCS/cellular and these monster-like broadcast
towers, and Kathleen also broke it down into 3 categories where existing radio and TV werein one
category and then sheimplied that digital television towers would be even bigger. | don’t think
that’ s really quite an accurate breakdown of the way or the size of towers. Really what it boils
down to isthe two-way, high-volume mobile communications like cellular and PCS, each tower,
generaly speaking, especidly in urban areas or heavily populated areas, has alower height because
it hasasmaller coverage area because they need more small coverage areasin order to increase the
capacity of the entire system and serve as many cellular and PCS telephone customers as they can
in onetime.

On the other hand, in transmission systems where you have asingle tower that isfeeding a
one-way communication to alarge population in that case, in order to efficiently serve awide area
without having multiple towers— in keeping the number of towers to a minimum — you haveto
have a much taller tower. And that appliesto broadcasting which is obviously a one-way
transmission, but it also appliesto — and Sheldon alluded to thisin his comments which | thought
were very good — it also appliesto thingslike police, fire, ambulance and all those sort of
land/mobile communications. | happen to be on the board of directors of aradio stationin Virginia
that isleasing space from Motorolaon a Motorolatower that is over 200 feet tall which hasthe
local police department, local ambulance, fire, etc. are al up there and they have the highest
positions on the tower because they are very concerned about awide coverage area. So really when
you' re thinking about the tall, large towers, you have to aso think about all those important public
safety things that are going on because they really need to be just astall, as high up as broadcast
towers. And aso just to add, thereis no rea difference between the height of adigital TV antenna
and the height of an analog TV antenna, they are realy essentially the same thing. Most analog TV
broadcasters are trying to get their digital antenna on their same tower because the tower is so
expensive to build.

Gerald Winegrad — Thank you very much. The next question isfor the gentlemen from
Southwestern Bell Wireless SBC, Mike Allred. “Isit true that the Washington Monument isreally
a stealth cell-phone tower?’ I’'m sorry, you don’t have to answer that. [laughter] The next question
isaprofound one and that is, “do we have scientific evidence or knowledge to make
recommendations for new towers on how to reduce avian mortality?’



Al Manville— Which leads usinto our discussion this afternoon.
Gerald Winegrad — Do you want to skip that one for further discussion?

Al Manville— We'rerunning out of time here, so let’s start the discussion. Do you want to read
the question again, Gerald?

Gerald Winegrad —“Do we have scientific evidence or knowledge to make recommendations for
new towers on how to reduce avian mortality?’

Mike Avery —1'd like to take a stab at starting the discussion. There aren’t awhole lot of options
available for some of these towers once you site them, once they’ re at alocation and are going to be
built. Thetwo thingsthat would help, in my opinion, to reduce mortality at any new structure would
be to do it without guy wiresif that is possible, and to do it with the lights that are on the least
amount of time possible, in this case the strobe lights. Strobe lighting would, | think, create an
environment at the tower during nocturnal migration that would be less harmful to the birds than a
continuoudly lighted situation that we see with the red, blinking obstruction lights. Other than that, |
don’t think that we have any information that | know of that would bear on that question. That's
why we need research on it.

Al Manville —Let me ask aquestion of Dave Bayley. Thisgetsinto the lighting issue and
Michael, you may have proposed thisin something you sent me and we discussed alittle bit at the
RESOLVE meeting [June 29, 1999]. What kind of flexibility and leeway doesthe FAA and Holly
need (to address thisto the FCC aswell) to alow usto continue to maintain the towersin a safe
manner as far aslighting is concerned but expand the duration — put, say, alight that has a dark
phase of maybe 4 to 6 seconds as opposed to 1 to 2 or just blinking or solid red as some of them
do? What kind of flexibility do you suppose the FAA hasthere asfar asalowing or at |east

ng that from a pilot-safety standpoint?

Dave Bayley — Wdll, | don’t know that they’ ve done any assessment recently on it, | mean the
rules have been around for anumber of years and they’ re the ones that we' ve kind of used astried
and true. Asfar astheflexibility onit, it pretty much depends. Any lighting we do isusualy, as|
said, in response to what the proponent wants usto do. | offered the suggestion that there may be
some proponent who would be willing to experiment by using different types of lighting such as
maybe a different flash sequence or some other sequence with the red, but I’ m not so sure that we
could enforce that as far asthat goes. Anything you do, it kind of goes back to the origina
guestion of what can be done to mitigate the avian mortaity. | think you haveto look at it as
connected to how do we, as humans, perceive those lights. What makes them conspicuous to a pilot
if it'smaking it conspicuous to the birds also and creating a problem, then is there an dternative,
and that’ s something that would have to be researched. Presently, in the scheme of things that we
have, | would say there probably isn’'t much flexibility other than if there is something out there
where you could configure the lights and approach it from a standpoint of an experiment. If it's
not in amajor [aircraft] flyway, possibly set up a Notice to Airmen so that they would be aware of
this. We do all sorts of research with lasers where we notify the airman about the lasers and we set
it up for these research lasers such as UNH [University of New Hampshire] and MIT
[Massachusetts Institute of Technology] are doing where they have spotters, they use radar to detect
aircraft that may be approaching, and in ascenario like that, you might be able to set up alighting
experiment. That’s about the best | could hope for at this point, but it’s not something that we've
really even looked at. It probably requires some sort of research. | would offer that asa
possibility.

Al Manville— One of the things that we discussed at the RESOL VE meeting was tying in with
NOAA’s wesather database and through computer analysis determine when the most likely bad-
wesgther events would be.



Then tie in these with the migrations— spring and fall — and then try to key in the studies based on
when we expect we're going to see low-ceiling obscuration, cloudy , misty conditions on X number
of days. Then, say, over the past whatever number of years, we found them to be the month of say
March — or whatever — at this particular location. That way you could focusin on when the likely
events would occur and then do what you'’ re suggesting.

Dave Bayley—Yes, | think if you satisfy the needs of both communities. Asl said, thisisnew to
the FAA asfar asthis being an environmental problem and it’ s not that we' re trying to turn our
backs toward it, but our mandate is to provide for safety to aviation and to the extent that we can
incorporate some sort of mitigation for this particular problem, | don’t see that that’s a major
problem asfar aslooking at the issue, but you’ re going to have to identify what the problem isand
what the solutions are. As| said, then we can look at how it will affect making the towers visible to
aircraft. So to the extent that we can satisfy our mandate to maintain a safe system then we would
incorporate those environmental concerns. Show us the research.

Al Manville- Steve [Ugoretz].

Steve Ugor etz — I know that most if not all airplanes are able to activate some of the smaller
landing strips that don’t have operators there to turn on the lights. Most of them are able to with
use of their radio on a certain frequency activate landing lights. Isthere some way that the system
which is pre-existing — therefore would not require, one assumes, alot of investment — could be
used to turn on and off the towers? | know the towers are marked on the aviation charts and could
they sgquawk on the tower lights the same way they squawk on the automatic landing lights?

Dave Bayley —Well again, it's part of the technology that is out there, but to do some of these
things— and it was mentioned in the rule-making as a possibility that’s something you have to do —
yes, if you want to turn the lights on, could you do it remotely? I’m sure you could. Would it
satisfy the needs for safe aviation? That’s something we would have to ook at, the technology
there, and then everybody has to comment on that, because anything we do as a Federal action then,
everybody hasto weigh in on that. We put it in the Federal Register, they al come back with their
comments and again it will get down to cost. Isit cost neutral so that pilots wouldn't object? Isit
still going to provide for safety? If the pilot forgetsto look at the chart or doesn't hit some sort of
device that would turn the lights on, and then he hits the tower — who's going to be responsible in
that case?

Al Manville—Ron [Larkin], you had a question.

Ron Larkin —1 would like to make two smple comments. I’m not an air safety expert, just a
person who has thought about this and read about it some. Oneisthat we have a policy question
here which iswhat could we do to towers that might still keep them safe for people and make them
safe for birds. Nobody in thisroom can answer that question right now because we don’t know
what the nature of those changesto the lights should be. Therefore, what we really are talking about
isthe purpose of Al’s panel discussion right now, which is, what research do we need to do to
establish that question? I'll Simply state that it is easy to design avery, very — let’s say — totally
safe experiment using 1 tower or 2 towers that are not ever going to affect the air safety around the
area, but can provide us excellent data to answer that first issue. Y ou don’t need to do it over the
whole country, you just need a couple of towersin a certain place, maybe an airport radar nearby
that tellsyou where all planesare dl thetime. Thisisnot adifficult problem.

The second issue | wanted to bring up is that turning off the lights might only be a short-term
solution over the dightly longer-term. I’ m going to make the radical statement that tower lights are
obsolete and airport radars are obsol ete.



Aircraft within the next 4 or 5 years are going to be turning amost exclusively to using GPS to
navigate by in three dimensions and landing aircraft will be [GPS driven] — and the pilot will
almost be redundant except in the very last stages of landing. GPS isgoing to rule the aviation
industry and what that meansis a pilot looking out through the wind screen [canopy] is[relying on]
asecondary safety device [thelights] in the aircraft. It’sthat way with big commercia aircraft,
pretty much right now, and it’ s going to be that way in general aviation aircraft because we're going
to have something the size of atoaster that will tell the plane exactly whereit isin space to within a
few meters and will know where all the towersin North Americaarein itsdatabase. That's
technologically easily [available] as of about last year, so many of these questions of what can we
dointerms of lights and towers might become obsolete in afew years. Wouldn't that be nice.

Al Manville—Bill, you had a comment.

Bill Evans —1 waswondering if Dave [Bayley] knew how many collisions with towers there have
been with planes, say over the last decade? | mean, what’ s the frequency?

Dave Bayley — I don’'t think there has been any empirical data. Someone, when we had a tower
proposed in Rhode Island that was going to be nearly 1,000 feet high, alluded to a case 30 years
ago and sent me a newspaper clipping of asmall aircraft that had hit that tower, but | can’t say in
my 20 yearsin the FAA that | have any knowledge directly. |I'm sure that there’ s the possibility
that that has happened.

It'sironic that you mentioned that because often times when we get people who resist our
requests to mark and light atower they’ll say but we' ve been here for 30 years and nobody has hit
us yet, and because of re-registration we' ve gone to the FAA. Our determination will be that they
mark and light it. Wetry to provide a zero accident rate.

Sheldon Moss — 1 mean just in the last year — Holly you might know more about this— the FCC
publicized at least 2 near misses where helicopters came close to communication towers and | know
that there wasn’t actualy acollision but it certainly raised alot of concern at the FCC and they did
impose some pretty hefty fines— what they call forfeitures— on the owners of the towers.

Al Manville—1 have aquestion that | would like to address to John Powers and/or Dave Wilson.
We discussed this alittle-bit at the RESOLVE meeting and it’ s been bouncing around, thisisthe
issue of, “will satellites replace many if not most of the existing technologies within the next 20 to
25 years?’ Holly responded at the RESOLV E meeting that in some cases, smply not. Can you
shed any additiona light on that?

John Powers—1I'll just take one example to try to give you a perspective on that. The most
complex, most sophisticated satellite constellation today is Motorola s Iridium. It basically consists
of 72 mid-earth orbiting satellites that provide voice communication. It’'s not data communication,
it'snot television broadcast, it'svoice and it's 72 satellites. The effort to launch it was highly
publicized with somewhere between an $8 to 9 billion launch. The capacity of that systemis
roughly about the capacity of your wireless system in New York City. Soto put it in perspective,
the belief that satellites will replace the towersis definitely not the case. And there continues to be
more roll-out of more wireless services everything from wireless cable, persona communications,
and you'll continue to see digital roll-out. Actually from alot of peoples perspectives, digital
television should be good news because what it does is by digitizing your signal. Y ou're taking
and compressing what used to take alot more bandwidth onto less bandwidth. So now atelevision
broadcaster can provide much more with less space which eventually will provide less requirements
at tower sites, and more economics for having gone on lower facilities at some point intimeif it's
economically feasible.

But it'snot, and Dave [Bayley] made this point that is very important. The wireless industry
converted to digital, they didn’t put up more towers.



What they do isthat they alocate a portion of the spectrum and now compress a number of signals
onto asingle channel where before they occupied multiple channels. The towers are not going to be
reduced by satellitesin the near future. | think that’s a pretty safe conclusion.

Dave Wilson —1 think that those remarks are right on point and | won’t really add too much to
them except — somebody eluded earlier in the presentation portion about the strong desirein the
government — and | think most people would agree, most Americans would agree — that competition
is very important to our telecommunications service market place. Thereisonly alimited number
of satellite dots and to have everything focused or provided by satellite, while it wouldn't
necessarily be all from the same company, you are really limiting the amount of competition you
can have in telecommunications if you' re going to say, well there is going to be no terrestrial
communication, only satellite —that’ s a very important economic component.

Al Manville—OK, let’sjump into the research issue here. We' ve heard a number of suggestions
dealing with lighting issues this afternoon and on previous occasions. Can we agree that we need to
focus on the question of, “isit the color of the light, the frequency of the light, or isit the issue of
duration between the pul se that makes a difference? What's attracting the birds?” Does that seem
to betheissue? | know a number of you have talked about that today, so let me just throw that out
asaquestion for discussion.

Michael Avery —1 would like to suggest that before we start talking about technical details like
that, which are important, | think that we ought to go back to defining the problem which iswhat |
keep hearing from the industry representatives and from the Federal agencies hereisthat we really
don’t have agood handle on the problem. Until we do, it’s going to be awfully hard to convince, |
think, to push for any changes. Any investigation you begin, you begin with defining the problem,
the extent, the nature, etc. | really think that’s where the research needs to be focused initially. The
lights are important, but again, what if you find out something, you still have to show these guys
that there’ sa problem out there.

Al Manville —Michael, how would you suggest going about that? 1 know you had sent me some
notes on that.

Michael Avery —Weéll, there's been a number of suggestionsto try to standardize a methodol ogy
with the advice of statistical expertsto sampleif you will use the existing structures and come up
with a— | would say at least a3 to 5 year period of time where we actually quantify what's being
killed. I’ll leave the statistics to someone else. It would take areal concerted effort to do it
properly, but until we do, | don’t really see much progress being made. This has been going on for
50 years, the first bird kill that | know of at atower took placein 1948 in Baltimore and it’ s still
happening, so we're no farther along than when thiswasfirst being recorded. So | really think that
it'sgoing to have to take an agency like the Fish and Wildlife Service, for example, to run thisthing
and to get agroup of interested parties together and try to start figuring out what we' re dealing with
out here.

Steven Ugoretz — Yes, | agree that determining the magnitude of the problem isimportant. | think
to do that you not only have to incorporate a standardized methodology and metrics, but also some
of the characteristics of the towers [especially] if you want to try to get estimates of overall numbers
of birdskilled. If it has anything to do with the lighting or the height which may be more important
or just asimportant as the lighting, those have to be incorporated into any of the studies that you do.
Also, you might not want to lose time by not ignoring some of those questions early on and start
examining them very carefully right from the get-go, right from the beginning. So by incorporating
all of those, you get a much better picture, you might even get a better bang for your buck as well.



Gerald Winegrad —1 think both the literature as well as individual tower data, if you will,
documents well that there are literally hundreds of thousands, millions probably, of migratory birds
killed each year. 1f someone was doing the same thing by shot-gunning them collectively around
the country there would be a public cry and we wouldn’t even be sitting at thistable. The FWS
would be enforcing the law, the FAA would be writing and requiring EA’ s on bird impacts, and the
industry would have aready funded and found the solutions to the problems. | think that while you
can always do more research probably for the next 100 years and document the extent at individual
towers and look at the different types of towers, weather events, non-weather events, and count the
different warblers and those many species of songbirds which the evidence clearly documents are
the main birds killed — with so many of those speciesin decline because of various reasons—|
don’t think that we can sit here and say that something that may be rather smple, such as changing
the color of the lights or pulsing the lights, should not be examined in research. That research
should be done right now. We all ought to work collectively, like what was done in the power
transmission industry to find the spaces and the collective solution with the Electric Power Research
Ingtitute, NGO’ s, and the government. | think that’ s what we ought to be working on is solutions
to keep the birds from being killed. | mean we have documentation after documentation — Kansas
tower events —some of them over 30 and 40 years, where birds are being killed.

Al Manville—That'sagood point. One of the pointsthat | made earlier isthat we need to do the
same thing that we' ve done through the Avian Power Line Interaction Committee, and through the
National Wind Coordinating Committee’s Avian Subcommittee there, to try to deal with those
problems, and use that asamode. | would extend an invitation to the communications industry to
joinusinthat very effort. Folks here at the table would be agreat start at getting that initiative
formed because that’ s what its going to take, | think. Steve[Ugoretz], you had acomment?

Steve Ugoretz — Yes, | think one of the things that we might want to consider isif it isamatter of
defining the geographical scope of tower mortality of even the technological scope —in other words
the types of towers and height classification of towers— maybe we need to look at akind of triage
approach here of seeing if we can mount some kind of rapid response effort to get some very basic
information on the distribution of mortalitiesin different parts of the country. For instance, we
heard that there appears to be much less mortality found west of the Rockies than east of the
Rockies. | don't know if that’s been on the basis of less people looking there and the towers being
in more isolated places compared to some of the locations here in the eastern part of the country
where perhaps there are more densely populated areas where there are people who have been out
there looking — doing these kind of long-term voluntary monitoring at particular towers that we' ve
been hearing about. So whatever those factors are, maybe what we need to do is put together akind
of anetwork of people sort of like the network that Bill has and there is going to be, which partly
will aso be up to theindustry. Their part of it could be as simple as opening up their tower
facilities to people who have been trained to do this basic monitoring. One of the problems that we
had in Wisconsin where we were looking at an area where there were wind turbines proposed and
where there were 3 large broadcast communications towers right adjacent to the site that we wanted
to do a pre-monitoring study — base level mortality due to these facilities— only one of them
allowed the researchers onto their property. Obvioudly there’ s concern if you are finding dead
birdsthat are going to cause you a problem in terms of potential enforcement actions. If thereis
some wal that can be addressed either by some kind of agreement between the FWS and the
industry — or kind of a due-diligence type of thing where efforts to address the issue will be taken
into consideration in terms of the possibility of enforcement action — that might go along way
towards opening up some of the sights we need to look at.

Al Manville—Let me get back to Michael’ s[Avery] suggestion about defining the problem. Let
me just say that as a graduate student, one of the things | was taught — one of the first things you
do in aresearch project isaliterature review to see what’ s been done so you' re not duplicating
effort. Do we need to do acomprehensive literature search and synthesis of thisissue?



Do we have enough combined information among all of you here at this table today that we could
answer some of the questions that we're raising now? Or do we need to do a global search to see
what el se has been done, perhaps over in Europe or €l sewhere?

Bill Evans— Theway that this problem has come up, it was something that just sort of happened
incidentally; it started in the late [ 19]40s and 50s, and we' ve been sort of living with it up until the
past few years. All the sudden this change in climate with declining songbird populations and
increasing towers has catalyzed concern over theissue, so | don’t think we are going to find alot of
unknown studies out there. And, | actually agree with Michael [Avery] and Steve [Ugoretz] that we
do need to continue doing studies on a continent-wide basis on what the size of this mortality is and
possibly we could use some new technologies to help us so that we' re not reduplicating these long
30-year studies before we make a conclusion.

Possibly, for example, we could have acoustic sensors on towers with a modem that was
provided by the wireless companies that would radio thisinformation to a central command post in
the FWS that would basically tell when birds were flying around and calling around atower. |
mean there’ salot of different creative approaches here, but | guesswhen | ook back at the
literature, | think we've got plenty of evidence, and | stand with Gerald [Winegrad] on this. Any
time you have a 1000-ft. tower and you have akill of 1,000 birds or more, that’s a problem. It’s not
necessarily something we need to stop our communications practices for — | mean TV and cell
phones are incredible — but | think it is something that we need to devote research to, whenever you
have a problem of that magnitude, or something that we estimate in the millions of songbirds killed

every year.

Al Manville— I’'m just thinking, for example— and | may mis-speak here— but | believein
Australia, they use yellow lights to keep insect populations down around airportsto keep
Nighthawks from flying around the towers so that they don’t have aircraft/birdstrike issues. |
wonder if there has been anything published el sewhere on that issue. I’'m not familiar with it, or if
any other countries have looked at issues, not so much publishing information about the magnitude
and the speciation of birds that are being wacked at these towers, but more looking at what is
causing these callisions. If there is something out there that we are not familiar with I would
certainly not want to let that dip under thetable. Let me jump into another issue— and that is
funding. We heard several people comment this afternoon. Holly’s[Berland] Agency isindire
need of funds to do a number of things.

Holly Berland — | wouldn’t suggest that we are in dire need of funds. | just would say that we
areavery small agency with alot on our platter. But | wouldn’t want to say that we arein dire
need

Al Manville— But you don’t even have an Environmental Specialist on your staff.

Holly —We don’'t have an environmental staff per se. Our Enforcement Branch isin the various
bureaus and has been reviewing Environmental Assessments along with other enforcement issues,
but we do not have an environmental staff nor are we considered aland planning agency with that
type of expertise on hand. We would look to somebody like the Fish and Wildlife Service for
expertise in these matters.

Al Manville—And unfortunately, at the Fish and Wildlife Service' s Migratory Bird Office, we
just don’t have the funds to really do much on thisissue either. And Joe Meyersindicated that
BRD would be more than willing to help — in fact, those were his closing comments— but with a
caveat: aneedfor funds. So that getsto the issue of “how are we going to fund thisinitiative”. |
must say that at the RESOLV E meeting, Mike Allred and Jim Porter suggested that SBC Wireless
would be very interested in looking into helping fund a start-up initiative, and | understand, John
[Powers], that Crown Castle International might be interested in helping as well from discussions
with Tom last week. Thiswould be great if industry would be willing to pitch in and help here, and
| just wondered what that possibility might be?



John Powers— That'saloaded question. | think that Bill [Evang] hit the nail on the head when he
talked about the real problem has got to be declining songbird populations. And it’s like any other
study, what’ s going is happen as soon as you ask for funding from any source, you're going to
have to quantify what the contribution is from any given areaof what’s causing the decline. And as
soon as you get one group of the industry saying “All right, we'll participate”, it comesto a
guestion of how do you participate. Participate with staff hours in terms of doing research, do you
participate with funds, and isit equally dispersed across the industry?

And | think | can speak from a Crown Castle perspective, we' re definitely interested in
making sure that we are not only an active part of an industry in providing a service, but we want to
be in harmony with the community. The points that Kathleen [Rogers] brought up in Virginia—
we're very supportive of what they’ re doing for it helps not only the people in the community, but
thewildlife. And | think that every time you talk about the problem, you' ve gotta hit the exact
problem and the exact problem here is the declining songbird populations. And then you' ve got to
try to quantify what's causing that decline. And if there’saway we can participate | guarantee that
we' re more than willing to participate, but | can tell you right now it’ s not something we' re going to
say hey, we're going to fund this whol e research.

Al Manville— No, and I’m not suggesting that, but I’'m just thinking when Michael Mesure did
his presentation this afternoon, it was very interesting, of coursein this case, that the Toronto Bank
happened to have its logo painted in this photograph which was abit of an embarrassment. But that
aside, thisis an issue where there’ s ownership here. | think that there’ sarea opportunity for
ownership from the communication industry to jump into this, that’swhy I’ m suggesting a
partnership much like we have with the electric utility and the wind generation industries. Those are
both working, and they’ re working well, and the mortality issues from both of those concerns are
far less than they are with the communication towers.

John Powers — | think the representation of the industry people that you’ ve got here today
represents that there' s definitely an interest and a concern. I’'m speaking across the board from the
broadcast through the PCS industry. Y ou’ve got those people here so there' s clearly a concerted
effort that we want to beinvolved. Asl said earlier on there’salot of education that needsto be
done on both sides to make sure that we can’t make a decision in avacuum. We're not going to
come up with asolution today, | can pretty much guarantee that. But every time you talk about even
simple changes to lighting, then you’ re going to get public outcry from the communities that say
“wedon't like strobes’. And there' s dways a different case to beinvolved. So what we need to
doisredly continue to educate both sides and work as ateam and try to come up with a solution.

Al Manville—Here, here. And that was one of the intents of this workshop this afternoon —
public education. It'sagood start. Alex, you had aquestion? [no question]

Sheldon M oss — One of the things that stuck me about how this discussion has progressed isit
seemsin one sense we're almost talking on two parallel tracks and | confess to maybe having been
part of starting the discussion about one track. | think there seems to be agreement that thereisa
need for being able to quantify some of the data, and as John [Powers| suggested, actually
document some cause and effects and correl ations between the number of towers and the declining
populations of migratory songbirds. But | think there’ s al'so arecognition that, to the extent that
work can be done, and people here know alot more about thisthan | do, but thisis sort of along-
term process. Something that, and thisis probably a modest first step that we would be able to
offer from the standpoint of the industry, iswhile there's certainly a need for science to be involved
and decisions need to be made on good scienceif they have those kinds of implications, but
Kathleen [Rogers] also mentioned another processthat | was intimately involved with and that was
the agreement that the industry essentially reached with the Appaachian Trail Conference and other
groups that manage hiking trails that are covered under the Nationa Scenic Trails Act.



That particular agreement stemmed from about a year of ongoing negotiation —the result wasreally
akind of avoluntary agreement where, both sides, essentially the trail folks and the wireless
industry recognized that to develop solutions that everyone could live with, there probably had to be
some give-and- take on both sides, and what I’ m suggesting is maybe a modest step recognizing
while on one track there is a need to pursue the science and get the data, but it seems to be useful
for perhaps PCIA, and maybe if other organizations perhaps would be interested, to follow your
lead, Al, and try to facilitate a dialog and maybe even on an informal basis where perhaps we could
bring in some folks in the industry that really have some knowledge and some folks from like Bill
[Evang] that have been leaders on this and continue discussions about, with the idea of finding
practical and workable kinds of solutions and recognizing that in many cases the perfect can be the
enemy of the good, and | think whatever could result from this sort of informal process could
probably be something where there was give-and-take on both sides. But from our organization’s
standpoint, | think we'd be willing to certainly pursue those kinds of discussions and opportunities
for further cooperation.

Al Manville—We appreciate that. Perhaps the forum that might work is this Communication
Tower Working Group that we volunteered for at the RESOLV E meeting, and that we need to get
moving on. That might be one option we can look at, but | thank you for that suggestion. We're
running alittle-bit late here, do we have any other suggestions, or comments from our panel
members? Thoughts on what next or what we need to do?

Gerald Winegrad — One quick one, Al. | think what needsto be done, | think urgently, isto
develop aresearch protocol from many of the folksthat are here with the participation of the
industry and the FAA, FCC, and FWS, and the other scientists that have been working on thisissue
of what are the research needs to resolve the tower-kill problem whether it’ slooking at the different
cones in the birds eyes and their use of color. Whether it’s sound, whether it’ s switching colors of
lights, whether it is switching lights on to blink instead of just being solid color, or whatever, but |
think that that needs to be outlined — I don’t think that that has ever been put down on paper. |
think that would be extremely important as well as adetailed costing of that, because | think when
you talk to the industry people or agency people, the first thing they are going to say iswho's
going to pay for this and how much isit going to cost? | think thisis extremely important and |
think it is something that some of the scientists here could lead.

Al Manville— Good suggestion, Gerald. Well, thank you all very much. | appreciate your effort
coming up here. Thank you for your feedback and comments. This concludes our panel
discussion.
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