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APPENDIX C 

Table 1 - Definitions of Global and State Ranks 

Global Rank State Rank 

G1 – Critically imperiled globally because of 
extreme rarity (5 or fewer occurrences or very few 
remaining acres, or miles of stream), or especially 
vulnerable to extinction because of some factor of 
its biology. 

S1 – Typically 5 or fewer occurrences, very few 
remaining individuals, acres, or miles of stream, or 
some factor of its biology making it especially 
vulnerable in the State. 

G2 – Imperiled globally because of rarity (6 to 20 
occurrences, or few remaining acres or miles of 
stream) or very vulnerable to extinction throughout 
its range because of other factors. 

S2 – Typically 6 to 20 occurrences, few remaining 
individuals, acres, or miles of stream, or factors 
demonstrably making it very vulnerable in the 
State. 

G3 – Either rare and local throughout its range (21 
to 100 occurrences) or found locally (even 
abundantly at some of its locations) in a restricted 
range (e.g., a physiographic region), or vulnerable 
to extinction throughout its range because of other 
factors. 

S3 – Typically 21 to 100 occurrences, limited 
individuals, acreage, or miles of stream in the State.

G4 – Apparently secure globally, though it may be 
quite rare in parts of its range, especially at the 
periphery. 

S4 – Apparently secure in the State. 

G5 – Demonstrably secure globally, though it may 
be quite rare. 

S5 – Demonstrably secure in the State. 

GH – Historically known, with the expectation that 
it might be rediscovered. 

SH – Historically known in the State, but not seen 
in the past 15 to 20 years. 

GX – Species believed to be extinct. SX – Apparently extirpated from the State. 

SE – Exotic, not native to the State. 

SR – Report only, no verified specimens known 
from the State. 

GU – Status unknown. 

SU – Status unknown. 

 



APPENDIX C 
Table 2 - Protected Plants and Natural Communities of the Study Area 

Plants 
Common Name Federal State Common Name Federal State 
Angled Spikerush --- E Startwell’s Sedge --- T 
Basil-balm --- E Scarlet Indian-paintbrush --- E 
Bear’s-foot --- E Schweinitz’s Flatsedge --- R 
Big Shellbark Hickory --- T Seaside Bulrush --- E 
Bushy Cinquefoil --- E Podgrass --- R 
Button-bush Dodder --- E Seaside Crowfoot --- E 
Cloud Sedge --- E Small-flowered Tick-trefoil --- E 
Common Mare’s-tail --- E Smooth Bur-marigold --- T 
Cooper’s Milkvetch --- E Southern Water-nymph --- E 
Dragon's Mouth Orchid --- T Spiny Water-nymph --- E 
Elk Sedge --- E Spreading Globeflower --- R 
Erect Knotweed --- E Straight-leaf Pondweed --- E 
Fairy Wand --- T Salt-marsh Spikerush --- T 
False Hop Sedge --- R Swamp Lousewort --- T 
Golden Dock --- E Schweinitz's Sedge --- T 
Golden-seal --- T Tall White Aster --- E 
Hair-like Sedge --- E Troublesome Sedge --- T 
Handsome Sedge --- T Twin-leaf --- T 
Heartleaf Plantain --- T Violet Bush-clover --- R 
Lesser Bladderwort --- T Willdenow’s Sedge --- T 
Marsh Arrow-grass --- T Southern Twyblade --- E 
Narrow-leaved Sedge --- E Woodland Agrimony --- T 
Nodding Pogonia --- E Woodland Bluegrass --- E 
Nodding Wild Onion --- T Yellow Giant-hyssop --- T 
Oakes’ Evening-primrose --- T Straw Sedge --- E 
Red Pigweed --- T Blunt-lobe Grape Fern --- E 
Reflexed Sedge --- E Smooth Scouring Rush --- E 
Rough Avens --- E Nothern False Foxglove --- T 
Northern Bog Aster --- T Nothern Pondweed --- T 
Salt-meadow Grass --- E American Hart’s-tongue fern T --- 
Eastern Prairie Fringed Orchid T --- Small Whorled Pogonia T --- 
Natural Communities 

Calcareous Shoreline Outcrop --- --- Rich Hemlock-Hardwood Peat  
  Swamp --- --- 

Great Lakes Bluff --- --- Shallow Emergent Marsh --- --- 
Maple-Basswood Rich Mesic 
Forest 

--- --- Red maple-Tamarack Peat Swamp --- --- 

Inland Salt Marsh --- --- Rich Shrub Fen --- --- 
Rich Graminoid Fen --- --- Great Lakes Aquatic Bed --- --- 
Notes: 
E – Endangered 
T- Threatened 
R - Rare 

 



APPENDIX C 
Table 3 - Endangered, Threatened and Special Concern Species in Study Area 

ENDANGERED THREATENED SPECIAL CONCERN 

BIRDS 
Black Tern (S) 
Short-eared Owl (S) 
 

Pied-billed Grebe (S)  
Common Tern (S) 
Henslow’s Sparrow (S) 
Least Bittern (S) 
Bald Eagle (S&F)1 

American Bittern (S) 
Northern Goshawk (S)  
Red-headed Woodpecker (S)  
Golden-winged Warbler (S) 
Grasshopper Sparrow (S) 
Cerulean Warbler (S) 
Common Loon (S) 
Cooper’s Hawk (S) 
Horned Lark (S) 
Ospray (S) 
Red Shouldered Hawk (S) 
Vesper Sparrow (S) 
Yellow-breasted Chat (S) 
 

MAMMALS 
Indiana Bat (S&F)   
REPTILES 
 Bog Turtle (F) Spotted Turtle (S) 

Wood Turtle (S) 
Eastern Massasauga (F) 

AMPHIBIANS 
    Southern Leopard Frog (S) 

  FISH 
Pugnose Shiner (S) 
Spoonhead Sculpin (S) 
 

Lake Sturgeon (S) 
 

Lake Sturgeon (F) 

Notes: 
S- State listed 
F- Federally listed 
S&F - State and Federally listed 
1Bald Eagle - The bald eagle was delisted on August 8, 2007. While there are no ESA requirements 
for bald eagles after this date, the eagles continue to receive protection under the Bald and Golden 
Eagle Protection Act (BGEPA). 
No Endangered, Threatened or Special Concern Insect or Mollusk Species were identified by the 
NYSDEC/New York Nature Explorer as being present in the study area. 

 



APPENDIX C 

Table 4 – Protected Herpetofauna of the Study Area 

AMPHIBIANS-Toads & Frogs AMPHIBIANS- Mudpuppy & Salamanders 
Common Name Federal State Common Name Federal State 
Southern leopard Frog Un GN-SC Common Mudpuppy  

Jefferson Salamander  
Blue-spotted Salamander  
Spotted Salamander  
Red-spotted Newt 
Northern Dusky Salamander 
Northern Spring Salamander 
NorthernTwo-lined Salamander  
Allegheny Dusky Salamander  
Northern Slimy Salamander 
Northern Redback Salamander 

Un 
Un 
Un 
Un 
Un 
Un 
Un 
Un 
Un 
Un 
Un 

GN 
GN-SC 
GN-SC 
GN 
GN 
GN 
GN 
GN 
GN 
GN 
GN 
 

REPTILES- Turtles REPTILES- Snakes 
Common Name Federal State Common Name Federal State 
Common Musk 
Spotted  
Wood 
Painted 
Blandings 
Common Map 
Eastern Spiny Softshell 
Eastern Redbelly Turtle 

Un 
Un 
Un-CA2 
Un 
Un 
Un 
Un 
Un 

GN 
GN-SC 
GN-E 
GN 
GN-T 
GN 
GN-T 
GN 
 

Northern Brownsnake  
Northern Redbelly  
Northern Ring-necked  
Eastern Milk 
Northern Water 
Eastern Ribbon 
Common Garter 
Black Rat Snake 
 

Un 
Un 
Un 
Un 
Un 
Un 
Un 
Un 
 

GN 
GN 
GN 
GN 
GN 
GN 
GN 
GN 

Notes: 
Un- Unprotected E - Endangered 
GN- Game (No Season - Cannot be Hunted) T- Threatened 
 SC- Special Concern  
CA2 – Species not currently endangered but which may become so if  unrestricted trade occurs. 

 
Sources:  New York State Amphibian and Reptile Atlas & Checklist of Amphibians, Reptiles, Birds and Mammals of 
New York State (including their legal status, revised September 2007) - NYSDEC 
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Potential Avian Risk at the Statewide Wireless Network (SWN) 
 
Paul Kerlinger, Ph.D. 
Curry & Kerlinger, LLC 
P.O. Box 453 
Cape May Point, NJ  08212 
609-884-2842, pkerlingere@snip.net 
 
 
I. Introduction 
 
This analysis was conducted to assess the potential risk to birds posed by the SWN.  For 
more than 50 years, collision fatalities have been recorded at communication towers in 
the United States and it is well known that some types of communication towers pose a 
risk to birds.  Various reviews have summarized what is known about the types of 
impacts and risk demonstrated or suspected at communication towers, as well as other tall 
structures (Avery et al. 1980, Trapp 1998, Shire et al. 2000, www.towerkill.com, and 
Kerlinger 2000).  Currently, the U. S. Fish and Wildlife Service estimates that between 2 
and 4 million birds are killed each year in the United States, but impacts could be as high 
as 40 million per annum (Manville 2000).  Whether these fatalities are biologically 
significant has yet to be determined.  With respect to federally endangered and threatened 
species, very few have been found at such towers, although species listed at the New 
York State level have been found in slightly higher numbers.  A vast majority of these 
collisions have been at tall, guyed television towers (Shire et al. 2000, Kerlinger, 
unpublished analysis), with few to no birds being reported killed by cellular, state public 
safety systems, or AM radio system towers.  Fewer studies have been conducted at the 
latter towers.   
 
The level of fatalities at communication towers has recently been scrutinized by the U. S. 
Fish and Wildlife Service and has become a priority at that agency.  A result of the 
concern by the U. S. Fish and Wildlife Service is a document that was written to provide 
guidance in reducing and minimizing potential impacts of communication tower 
development.  Those guidelines include several best practices or practices that are 
believed to have the potential to reduce risk.  The Service’s guidance document has not 
been peer reviewed. 
 
This analysis is divided into the following sections:  II. Legal and ecological issues 
pertaining to bird impacts; III. A review of known impacts and risk factors; IV.  An 
assessment of risk at the SWN; and V. Literature cited.  The risk assessment section 
provides the important details potential risk to birds that can be anticipated from the 
development of the SWN. 
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II.  Legal and Ecological Issues Pertaining to Bird Impacts 
 
 

This section identifies legal and ecological issues that need to be addressed, with 
respect to birds, as part of the SWN development process.  The permitting process, both 
New York State and federal, could focus on these issues as part of NEPA, SEQRA, or 
other permitting processes.  The intent of this section is to inform the reader regarding the 
underlying laws that protect birds rather than how those laws may be implemented in the 
permitting process or during operation of the SWN after construction.   How such laws 
are used varies from jurisdiction to jurisdiction and describing their use is beyond the 
scope of this section.   
 
 Both legal and ecological issues must be considered when assessing risk at 
proposed tower sites.  The legal issues include federal and state laws protecting birds, as 
well as the regulatory and permitting processes that take avian impacts into consideration. 
 
Regulatory/Legal Issues (See Caveat at the end of this section). 
 
 

 Migratory Bird Treaty Act (federal) – MBTA - The Migratory Bird Treaty Act is a 
federal law that protects virtually all birds.  The MBTA is a strict liability statute that 
stipulates birds cannot be taken (killed) without a federal permit (“take” permit, 
scientific permit, hunting license, depredation, or other permit).  Although officials at 
the U.S. Fish & Wildlife Service and other federal agencies have stated that bird 
collisions with communication towers could be subject to prosecution under the 
MBTA, no enforcement action has occurred to date for incidents at such facilities, nor 
have actions been initiated (at least publicly).  The U. S. Justice Department seems to 
be exercising prosecutorial discretion with respect to the MBTA for corporate, state, 
and federal agencies that own and operate communication towers.  There is no 
provision under MBTA for Incidental take permits and they have generally not been 
granted for accidental takings.  The MBTA does not take into account whether a 
taking is intentional or unintentional, nor does it take into account whether takings are 
likely to result in biologically significant issues.  With respect to unintentional takings 
of MBTA protected birds, few prosecutions have occurred despite high levels of such 
fatalities.  For example, in New York State, tens of thousands or more grassland birds 
are killed during hay mowing and there are many other practices that kill thousands of 
birds per year, but have not been scrutinized by the Justice Department or the U. S. 
Fish and Wildlife Service. 

 
 Endangered Species Act (federal and state) – ESA - The Endangered Species Act is a 

federal law that provides for criminal prosecution of those who kill, harm, or harass 
species listed by the U. S. government as Endangered or Threatened.  The penalties 
include fines and/or imprisonment.  The primary agency entrusted with responsibility 
for this law is the U. S. Fish and Wildlife Service.  The Act is most often invoked 
when listed (endangered or threatened) species are killed or harassed.   The Act also 
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includes the protection of habitats of listed species.  There are also state counterparts 
to the ESA and lists of endangered, threatened, and candidate species.  The New York 
State Department of Environmental Conservation also maintains a list of endangered 
and threatened species, although the state law affords a different level of protection 
for those species.  

 
 Bald & Golden Eagle Protection Act (federal) - B&GEPA - This law protects these 

species from killing, harming, and harassment.  It provides for penalties (fine and/or 
imprisonment) that are greater than those provided by the MBTA, and similar to those 
provided by the ESA.  It has been used to prosecute people who shoot eagles as well 
as companies whose power lines have electrocuted these birds.  The latter has only 
occurred a few times; in instances where utilities have not diligently sought to remedy 
or mitigate a recognized problem (e.g. no insulation added to wires to prevent 
electrocution) when recommended by the U. S. Fish & Wildlife Service.   In New 
York State, about 15 Bald Eagles have been killed by Amtrak trains, but no 
prosecutions have moved forward.  Thus, there seems to be some degree of 
prosecutorial discretion depending on various factors. 

 
 Species of Special Concern (state and federal) - SSC – The federal government and 

New York State Department of Environmental Conservation maintain lists of species 
of concern.  These species are believed to be declining or rare and in some cases are 
candidates for official listing as endangered or threatened.  With respect to federal 
authority and jurisdiction, the birds on these lists are legally protected by the MBTA. 

 
 National Environmental Policy Act – NEPA – Projects involving federal dollars, 

federal agencies, federal licensing or permitting, or federal lands are subject to NEPA 
review, usually in the form of a Biological Assessment, Environmental Assessment, 
or Environmental Impact Study, depending on the size and type of project and the 
potential degree of impact.  Strict adherence to the ESA (and B&GEPA) is the norm, 
although attention to the MBTA has rarely been brought up as an issue by federal 
agencies (see Caveat below).  The U. S. Fish and Wildlife Service has the authority to 
review or comment on many NEPA applications and they also comment on issues 
relating to the three federal laws listed above.  The FCC licensing process for 
communication facilities will undoubtedly provide a review opportunity to the U. S. 
Fish and Wildlife Service.   In addition to legal issues, NEPA often requests analyses 
of biological significance, as well as cumulative impacts resulting from a project. 

 
 State Environmental Quality Review – SEQR.  This law pertains to state level permit 

review.  It covers various types of developments including some communications 
projects.  The SEQR rules and regulations are complex and the reader is referred to 
the actual documents.  The SEQR process does take the above listed avian laws into 
consideration, although the state statutes seem to rely more on the biological 
significance of impacts rather than the federal legality of such impacts.  In addition, 
cumulative impacts of facilities are sometimes requested. 
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Caveat/Disclaimer.  The above should not be construed as legal interpretation or advice.  
It should be noted that various U.S. Fish & Wildlife officials have stated publicly that 
even one fatality is illegal and could be the subject of prosecution under the MBTA.  The 
applicability of the laws and acts protecting wildlife provided above should under go 
legal review.   
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III.  Review of Known Impacts and Risk Factors 
 
 
Two types of impacts may potentially result from the development of communication 
facilities.  The first, and best known, is collision fatality.  Such fatalities occur 
predominantly among night migrating birds such as songbirds and songbird like species.  
Also involved are rails and smaller numbers of shorebirds and waterfowl.  It is likely that 
night migrating birds collide as they pass during night flight.  A few birds have been 
demonstrated to collide with towers during daylight hours, but their numbers are but a 
very small percentage of the overall total (Avery et al. 1980, Shire et al. 2000).  The types 
of birds involved are detailed in Shire et al. (2000) and in general migration treatises 
(Kerlinger 1995, Able 1999). 
 
A second impact can result from the construction of new towers.  Birds may avoid an 
area during construction or they may be displaced from an area after a tower is 
constructed.  Construction of towers necessitate the clearing of habitat in some cases, as 
well as the presence of people, and machines.  Because this activity is short-lived, it is 
unlikely to be a major issue, especially if conducted outside the nesting season.  The 
habitat disturbance and presence of a imposing tower and guy wires may cause some 
birds to be displaced or avoid an area.  This has rarely been studied and it is likely that 
most of the types of birds that are displaced habituate rapidly to tower presence.  For this 
reason, the following paragraphs primarily detail collision fatalities and risk factors 
associated with collisions. 
 
Collision Fatality Impacts – How They Occur During Migration 
 
During migration, birds migrate over a broad front through the night airspace over much 
of the United States.  They are spread rather evenly over the landscape, although there are 
some concentrations known from coastal areas.  There are also concentrations during 
daylight hours in areas where there is good stopover habitat in which to rest and feed 
before undertaking the next leg of the migratory journey.  The migrants that fly through 
New York include birds that nest in New England, eastern Canada (Quebec and Maritime 
Provinces, Ontario, and portions of the Northwest Territories.  These birds pass through 
New York on their way to the southeastern MidAtlantic United States or the tropics 
where they spend the winter.  As these birds fly over New York they are spread out from 
the western tier to Long Island in a broad front.  Aside from concentrations at the shores 
of the Great Lakes and along a few river valleys (probably the Hudson) and along the 
Atlantic shore areas, there are no real concentration areas.  In other words there are few 
interior corridors. 
 
Night migration commences at about 30-60 minutes after sunset, whereupon the vast 
majority of warblers, vireos, tanagers, sparrows, flycatchers, orioles, buntings, and other 
night migrants takeoff.  Waterfowl and shorebirds follow this schedule to a lesser extent, 
but they are most active in migration after 1 hour after sunset.  During the initial few 
minutes of migration birds climb, rather rapidly, usually to more than 500 feet above 
ground level (AGL).  By 1-2 hours after the sun sets, about 75% of all night migrants can 
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be found between 300 and 2,000 feet AGL (Able 1970, Kerlinger and Moore 1989).  A 
few birds are scattered below about 500 feet and a slightly larger number are spread 
above this level.  Waterfowl and shorebirds generally tend to migrate at higher altitudes 
than night migrating songbirds, and may be found as high as 10,000 feet AGL. 
 
With respect to night migrating species that are killed by communication towers, there 
has been only 1 federally listed species known to be killed at this time.  Two, Red-
cockaded Woodpeckers were killed by tall, guyed communication towers in the 
southeastern United States (Shire et al. 2000), suggesting that listed species rarely are 
killed by such structures.  New York State listed species have also been killed in small 
numbers by tall, guyed communication towers, although those species have been killed in 
different places.  For example, Pied-billed Grebe, Least Bittern, Common Tern, Northern 
Harrier, Upland Sandpiper, Loggerhead Shrike, Sedge Wren, and Henslow’s  Sparrow.   
In addition, species listed as of special concern in New York State are also on the fatality 
lists from tall, guyed communication towers.  Grebe’s seem to be more at risk, for 
unknown reasons.  Their numbers far exceed the numbers reported for the other species, 
which are represented by fewer than 5 individuals for most cases. 
 
Migration of most night migrating birds usually continues through the night along 
relatively level and straight courses through the night with little correction for topography 
(Berthold 2001).  Birds will alter their altitude dependent upon wind and other weather 
factors (Alerstam 1990).  They fly until at least 2-3 in the morning and finally put down 
at or before dawn, or when suitable habitat is found. 
 
During night flight, collisions with towers have been noted both during clear and poor 
weather.  It is theorized that fewer collisions occur on clear nights such that birds cruising 
at normal migration altitudes simply do not see guy wires and fly into them.  These 
events involve scattered fatalities rather than groups of fatalities, with a single bird 
colliding with a single guyed tower here and there, although multiple fatalities, involving 
2-4 individuals have occurred at some towers on clear evenings.  Large-scale fatality 
events, involving dozens to hundreds or even thousands of individuals have occurred, but 
have occurred exclusively during times of fog, low cloud cover, and light rain or snow.  
At these times, it is believed that birds are attracted to lights on communication towers 
There are some who believe that these birds are lured to lower altitudes by lights or made 
to fly lower to stay below cloud cover, but direct evidence is difficult to find.  Either way, 
the birds fly toward FAA or other lights until they are near a tower.  They then circle or 
mill around until they either tire and fly onward or they collide with tower guy wires.  
This is described in many of the references in the Avery et al. (1980) review, as well as 
by Cochran and Graber (1958).  Large scale events triggered by weather are well 
documented in the literature at communication towers. 
 
Known Risk Factors at Communication Towers 
 
Three collision risk factors regarding tower configuration have emerged from studies of 
birds at communication towers.  These factors generally do not operate alone, such that 
they interact as described below.  The following bullets are based on an exhaustive 
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survey of the literature by the senior author, involving examination of hundreds of journal 
articles, newsletter Those references are listed in Avery et al. (1980), Trapp (1998), Shire 
et al. (2000), and Kerlinger (2000), as well as references listed at the end of the report. 
 

 Height – A review of the literature shows that birds collide with towers of 
virtually all heights.  However, large scale fatality events are limited, almost exclusively, 
to towers in excess of 500 feet in height.  For example, a review of the original 47 studies 
listed in Shire et al. (2000) revealed that only 1 of the reports they reviewed was from a 
tower less than 500 feet and 3 of the towers of the 47 were less than 600 feet.  The 
literature suggests a non-linear increase in risk that occurs somewhere between about 400 
feet and 700 feet.  Towers less than 500 feet have been involved in large scale fatality 
events but those have almost entirely been documented to involve non-FAA lights – as 
described below.  Thus, it is likely that towers in excess of 500-600 feet present far 
greater risk to night migrating birds, on a per tower basis, than do towers less than 500 
feet in height.   
 
A critical study showing how height of guyed communication towers is a prime risk 
factor was published by Crawford and Engstrom (2001).  At a site in northern Florida, a 
team of biologists studied a 1,000 foot tall, guyed and multiply lit (red lights) 
communication tower for more than 20 years.  The tower was known to kill more than 
1,000 birds per year in many years until the height was reduced to 308 feet.  It was still 
guyed and lit, but following the height reduction large scale fatality events ended and the 
numbers of birds killed were reduced by something on the order of 90-98+% per year.  
This tower is one of the most intensely studied towers in the world and the best 
comparative study showing that shorter towers, even when located in the same place as a 
tall tower known to kill large numbers of birds, have much less impact on night migrating 
birds. 
 
Additional supporting evidence that structures less than 500 feet are not involved in large 
scale fatality events comes from the wind power industry.  In a paper presented by 
Kerlinger to the American Wind Energy Association and the American Bird Conservancy 
meeting on May 19, 2004, in Washington, DC, it was reported that large scale fatality 
events at communication towers have never been documented.  Kerlinger concluded that 
because wind turbines were generally less than 300 feet in height and always shorter than 
400 feet in height, they do not extend in to the height of migration in such a way that they 
pose a major risk to night migrating birds.  Like communication towers shorter than 500 
feet in height, fatalities occur, but at rates that are likely to be on the order of 1-10 birds 
per tower per year (see Erickson et al. 2001 for rates for wind turbines). 
 
(There are several reports of large scale events occurring at towers less than 500 feet in 
height, but without exception, those towers have either been located adjacent to a source 
of bright lights, or they have had bright lights mounted on them.  The best example is 
reported by Trapp (1998) at a site near Syracuse, Kansas.  Trapp reported what was 
written in newspapers and other popular accounts.  Some 10,000 birds had been found 
dead at three communication towers after a snowy night.  This author visited the site and 
spoke with those who picked up the carcasses.  The site was actually a natural gas 
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pumping station with many bright, sodium vapor lamps and other lighting.  Birds were 
found dead on the fences around the facility, on equipment within the facility, impaled on 
wheat straw, and around three guyed communication towers at the facility.  Clearly, this 
was not a normal communication tower situation. This is similar to the spotlight on the 
Washington Monument that was demonstrated to attract birds that eventually flew into 
the monument and died.  Without such lighting, only one tower less than 500 feet in 
height (with FAA lighting) has been demonstrated to be involved in a large scale fatality 
event.) 
 

 Guy Wires – Guy wires in and of themselves are the single most important risk 
factor with respect to bird collisions.  It has long been suspected that guy wires are 
responsible for most of the fatalities at communication towers and guy wires on 
meteorology towers at wind power facilities (analogues of short, guyed, communication 
towers) do kill small numbers of birds (unguyed meteorology towers do not).  This 
conclusion is based on the fact that not a single large scale fatality event has ever been 
reported from an unguyed tower.  Because unguyed towers are generally not in excess of 
500 feet in height, these types of towers do not extend, to a great degree, into the main 
range of night migrating birds.  It should be stated that, to this author’s knowledge, only 
one or two fatalities have been reported from unguyed communication towers.  The only 
documentation that could be confirmed was of a single bird that flew into a 475 foot 
unguyed communication tower in Michigan State Police Communication System.   A 
study currently being conducted by Dr. Joelle Gehring and the author of this report, 
revealed that searches conducted after 20 nights of migration in autumn 2003 under three 
475 foot unguyed, lattice communication towers, not a single bird was found.  During the 
spring of 2004, 6 nights of study at 6 towers of the same structure, only one dead migrant 
was found.   Not a single reference is available from the published or unpublished 
literature that documents any fatalities at unguyed communication towers (Avery et al. 
1980, Trapp 1998, Shire et al. 2000, Kerlinger 2000, Erickson 2001).  This fatality may 
or may not have been a result of collision.  Despite the fact that these types of towers are 
widely distributed and visited frequently, they rarely, if ever, kill birds.  Thus, unguyed 
towers pose virtually no risk to birds. 
 

 Lighting – The literature clearly shows that lights attract night migrating birds 
during periods of low cloud cover, fog, and light precipitation.  Bright sodium vapor 
lamps and spotlights have been shown to be most attractive (Avery et al. 1980).  Lights 
on communication towers have also been demonstrated to be highly attractive in specific 
weather conditions.  The type of FAA lighting that has mostly been shown to attract night 
migrating birds has been the combination of flashing red (L-864) and steady burning red 
lights (L-810).  This is the basic type of lighting that has been mounted on almost all 
(with a very few exceptions) towers studied to date.  The fact that 1,000 foot tall towers 
have upwards of 9 steady burning lights and 5 flashing red lights also suggests that 
towers with more lights are more attractive.  That conclusion is based on the fact that the 
incidence of larges scale fatalities occurs most often at towers in the range of 800-1,500+ 
feet AGL. 
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(Kerlinger presented a paper at both the National Wind Coordinating Committee Wildlife 
Working Group – November 2003, and at the American Wind Energy Association and 
the American Bird Conservancy meeting on May 19, 2004, in Washington, DC, that 
demonstrated that flashing red lights (L-864) as mounted on wind turbines (without the 
L-810s steady burning lights that are on communication towers) do not appear to attract 
night migrating birds.  Despite their presence on wind turbines during nights with 
migration and fog, no large scale fatality events occurred at these turbines.  In fact, hardly 
any fatalities were found despite studies being conducted at about a dozen wind power 
facilities in the United States.  Also see Erickson et al. 2001.) 
 
These results combined with the fact that there is no evidence that white strobes attract 
night migrating birds, strongly suggests that it is the multiple sets of steady burning red 
(L-810) lights that attract night migrating birds to communication towers.  Towers with 
these types of lights pose a greater risk than do towers that are unlit or towers that have 
only flashing lights. 
 
Suspected Risk Factors – Unsubstantiated 
 
There is some speculation (see U. S. Fish and Wildlife Service communication tower 
guidelines document) that risk increases when towers are erected close to wildlife 
refuges, duck clubs, or areas where birds concentrate in large numbers.  The guidelines 
document also suggests that communication towers placed in or near migration flyways 
are riskier.  However, there is no evidence to support these contentions.  Towers in the 
middle of corn fields in Wisconsin and other Midwestern states have been some of the 
most lethal in terms of night migrating birds.  Those towers were nowhere near refuges, 
or other wildlife areas.  They were however, tall towers with guy wires and combinations 
of red flashing and steady burning lights. 
 
Type of Communication Tower and Risk 
 
With respect to the types of communication towers that present risk to birds, the literature 
suggests that television towers are the riskiest.  Virtually all of the 47 studies listed in the 
Shire et al. (2000) were conducted at television towers in excess of about 500-600 feet.  
To a lesser extent some of those tall towers were also used for FM transmission.   A 
review of most of the hundreds of references in the literature (Avery et al. 1980, Trapp 
1998, etc.) reveals that there are few or no known fatalities from towers used for AM 
radio, public safety systems (800 megahertz), or wireless telephone.  The reason is likely 
the shorter height of AM and other towers and on the fact that many of thes types of 
towers are not guyed.  It is likely that some fatalities do occur at these facilities, but that 
they occur at levels that do not interest researchers or environmentalists.  After searching 
such towers a few times, people seem to give up because they have not been “rewarded” 
by finding large numbers or any birds.  Studies like the one currently being conducted at 
the Michigan Public Safety Communication System by Dr. Gehring are showing that the 
unguyed towers in these systems are virtually free of collisions, whereas the guyed 
towers in the 475 foot range kill small numbers of birds per year.  It is likely that the 
fatalities at these types of towers (with red flashing and red steady burning FAA lights) 
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kill perhaps 5-20 birds per tower per year, over much of the Midwest and eastern United 
States.  Those rates will be better known in the near future. 
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IV.  Assessment of Risk at the New York State Wireless Network (SWN) 
 
A generic analysis of the type and magnitude of known impacts is provided below.  Each 
of the following sections assesses the potential risk to birds the different types of 
communication structures that are likely to be used in the SWN. 
 
For the SWN, between 500 and 1,200 antenna facilities will be required.  The types of 
facilities are reviewed below. 
 

 Microwave Dishes  - These structures by themselves do not pose a significant risk 
to migrating birds.  The towers on which they are mounted could pose risk, depending on 
the characteristics of those towers (see above section and below).  If microwave dishes 
are placed on existing towers, risk will not be increased.  The reason for this is that 
microwave dishes do not significantly raise the height of towers, nor do the change their 
structure in a great way.  If such dishes require new towers, the risks discussed below for 
guyed and unguyed towers apply. 
 

 Colocation of Antennas on Existing Structures (towers, buildings, electrical 
transmission towers, bridges, smoke stacks, tunnels, etc.).   
 

Single or multiple whip antennas (typically 12 feet in length, tapering from 4-6  
inches at the base to 1-2 inches at the top) are normally installed on existing 
communication towers or other structures.  In the case of antennas placed on existing 
structures, there is not likely to be a demonstrable impact to birds.  The towers on which 
these antennas are mounted may present some risk to birds, but the actual SWN antenna 
is unlikely to add to that risk.  The literature provides no indication that such antennas 
present any risk to birds, so they are not likely to provide significant collision risk to 
migrants.  Although the towers or structures on which these whip antennas are erected 
may pose risk to birds, the addition of antennas does not significantly add to that risk. 
 

 Replacement Towers –  
 

In some cases existing towers will either be reconstructed or renovated for the 
SWN.  The degree of additional or new risk at these towers will depend on whether the 
new tower will be taller than the old tower, have more guy wires, or have lighting that 
will be more attractive to birds.  If there is no change in any of these factors, risk is not 
likely to increase, so there is not likely to be an increase in impact.  If, however, the tower 
height is increased, the number of guy wires is increased, and, or the amount of tower 
lighting increases, risk is likely to increase.  For a detailed assessment of risk at taller 
towers or towers with more guy wires, see the next section.   
 

 New Towers 
 
Three types of new towers are likely to be proposed for construction.  These  
towers may or may not be guyed.  The range in height is likely to be from about 40 feet 
to upwards of 300+ feet AGL.  Structures would include simple electrical/telephone poles 
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in the 40 foot tall range (existing distribution/telephone poles) without guy wires, 
unguyed lattice towers to 300+ feet, unguyed monopole towers to similar heights, and 
guyed towers to more than 300 feet AGL.  The design and exact height of the towers, as 
well as exact lighting specifications has yet to be determined.  The assessment that 
follows is generic for these general types of towers and general heights.  It is assumed 
that towers in excess of 199 feet will have FAA lighting, usually flashing red L-864 lights 
on the top of the tower and possibly at mid-tower level, plus steady burning red L-810 
lights at intermediate levels.  The number, length, and position of guy wires varies 
depending on the site and tower design, for those towers that would have guy wires. 
 

o Lattice - free standing (no guy wires) – heights up to 300 feet 
o Monopole - free standing (no guy wires) – heights up to 300+ feet 
o Guyed – guy wires will be present – heights up to 300 feet 

 
 
Assessment of Potential Risk from the SWN.  The following risk assessments examine 
potential risk to specific types of birds at guyed communication towers only.  Because 
there is virtually no risk at collocated antennas and microwave dishes on existing towers, 
buildings, telephone poles, and other types of structures,  these communication facilities 
are not considered.  In addition, the demonstrated absence of risk at unguyed 
communication towers is not examined.  The level of risk at unguyed towers of any 
height is likely to be deminimis. 
 
 
Collision Risk to Endangered and Threatened Species.  Because risk to listed species at 
short, guyed communication towers has not been demonstrated, these towers are not 
likely to result in a significant biological impact to state or federally listed species.  
Virtually all documented records of impact to listed species have occurred at guyed 
communication towers in excess of 500-600 feet, which is generally 200+ feet taller than 
the tallest towers that are likely to be constructed for the SWN.  However, there is still a 
level of risk that is greater than zero, although very small. 
 
Collision Risk to Raptors.  Risk to raptors at guyed communication towers is almost 
nonexistent.  Fewer than about 5 records of raptors colliding with communication towers 
can be found in the literature from across the continent and there do not seem to be 
records from New York State.  Such impacts, if they occur in the SWN, are likely to 
involve very small numbers of individuals.   Those isolated impacts are not likely to be 
biologically significant. 
 
Collision Risk to Waterfowl and Waterbirds.   Very few waterfowl or other waterbirds 
are on the lists of birds that collide with communication towers (Shire et al. 2000).  The 
fact that almost all of the waterfowl and waterbirds listed in that report were found 
beneath communication towers in excess of 500-600 feet AGL, suggests that the new 
SWN towers will not pose a significant risk to waterfowl or waterbirds.  A majority of 
the new, guyed towers in the SWN are likely to be less than 300 feet AGL  The height of 
waterfowl migration is generally in excess of 500 feet (Bellrose 1976) and usually 
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proceeds at higher altitudes than for night migrating songbirds (Kerlinger and Moore 
1989).  Overall risk to these birds from the new SWN guyed communication towers is 
likely to be minimal and not biologically significant. 
 
It is possible that very small numbers of non-waterfowl type waterbirds (rails, bitterns, 
etc.) may collide with the guyed towers in the SWN system, although it has not been 
demonstrated that these birds collide with shorter towers or other short structures.  Risk 
to these birds is likely to be the same as for waterfowl, in terms of population scale risk. 
 
Collision Risk to Shorebirds.   Comparatively few shorebirds have been demonstrated to 
collide with communication towers or other tall structures.  A list containing the numbers 
of these birds appears in Shire et al. (2000).  As with waterfowl, shorebirds migrate at 
night and migrate at very high altitudes.  They generally migrate at higher altitudes than 
night migrating songbirds, thereby reducing the potential for any collisions with the SWN 
towers.  It is unlikely that the new, guyed SWN towers would likely pose a biologically 
significant risk and most, if not all, are likely to present no risk to these birds. 
 
Risk to Night Migrating Songbirds.  It is unlikely that the new SWN towers will pose a 
biologically significant risk to night migrating songbirds, although small numbers of 
birds are likely to collide with the guy wires of the tallest of these towers.   This 
assessment is based on the fact that so few night migrating birds have been demonstrated 
to collide with guyed communication towers greater less than 500-600 feet in height, 
even when they are equipped with FAA lights.  However, the issue of cumulative impact 
may be relevant, depending on the exact height and number of guyed towers that are 
added to the landscape of New York.  Without more information on how many new 
guyed communication towers will be added to the landscape and their height and lighting, 
cumulative impacts cannot be quantitatively addressed. 
 
Habitat Impacts.  The issue of habitat impacts is relevant in the case of some new towers.  
Impacts from tower construction include clearing habitat and presence of construction 
and maintenance staff.  It is possible that such habitat clearing would displace some 
species.  This is especially relevant in the case of listed species and sensitive species.  In 
addition, if clearings are made in forests that are large, contiguous and undisturbed, or 
grasslands of similar quality, fragmentation impacts may occur.  This could change 
species composition, including the introduction of edge species, as well nest parasites and 
predators.  Also, the presence of tall structures can displace some species of birds, 
especially those in grassland habitats.  Leddy et al. (1999) demonstrated that some 
grassland nesting birds were displaced near wind turbines.  Although communication 
towers do not have moving parts, their imposing size may cause some avoidance, 
although habituation of these birds has been demonstrated.  In the case of species such as 
Henslow’s Sparrows and Upland Sandpipers, both state listed species, the presence of a 
tall structure could be an issue.  Large grassland sites should be checked for these types 
of species.  The more common grassland birds such as Bobolinks, Eastern Kingbirds, and 
Savannah Sparrows do not avoid guyed towers, and even perch on the guy wires.   
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For collocation of antnennas and microwave dishes, there would be no additional habitat 
impact.  Those structures will not be considered further. 
 
Towers in the SWN may be erected in the following general types of habitat areas.  
Potential impact to birds from guyed and unguyed towers erected in those habitats are as 
follows. 
 

 Major Metropolitan Areas – Because these areas are already highly disturbed 
and fragmented there is not likely to be any impact to nesting or foraging 
birds. 

 Minor Metropolitan Areas – In most of these situations, the habitats are not 
considered to be high quality and birds present will not be impacted.  Birds 
present in these types of habitats have long since habituated to a variety of 
structures and new communication towers will have either no impact or 
minimal impact. 

 Town and Village Areas – Depending on the type of habitat (forest, field, etc.) 
in which new towers are erected in town and village areas, there may be some 
impact.  However, these areas are generally not considered suitable for listed 
or sensitive species, so new towers would not likely have an impact to these 
birds.  In the case of more common birds, that predominate in these areas, the 
impacts are likely to be minimal and not biologically significant. 

 Rural Areas – The impact of new towers in rural areas is dependent upon the 
type of habitat in which they are situated.  If towers are situated in tilled 
agriculture no impact is likely.  Few birds use tilled agriculture to nest, 
although some forage in corn, soy, and wheat fields, mostly after harvest.  
Birds foraging in these habitats would not be disturbed by the presence of 
communication towers.  If towers are situated in brush and forest edge habitat, 
impact is likely to be minimal or nonexistent.  Birds of these areas are adapted 
to disturbance.  If, however, the habitat in which new towers are proposed are 
large, contiguous forest or grassland, habitat impacts could occur.  The degree 
of these impacts would have to be considered on a case by case basis, 
dependent on the habitat present.  

 Recreation, Open Space, Forest Land & Park Land Areas – Impacts in these 
areas, in general, are expected to be minimal.  However, if towers are planned 
for large, contiguous forests or grasslands, or other special or sensitive 
habitats, onsite work is likely to be needed to determine whether habitats will 
be significantly impacted.  If there is indication of this, closer scrutiny of the 
bird species that are likely to be present would be indicated.  Fragmentation of 
large contiguous grassland and forest would likely be the most important 
impact and such areas should be examined closely. 

 Coastal Areas – Impacts in coastal areas are similar to those inland.  Wetland 
habitats would likely not be developed.  Areas adjacent to wetlands or open 
water could result in habitat impacts depending on the type of habitat and 
Such impacts are likely to be minimal, with the possible exception of some 
species. 
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Table 1 - Criteria Air Pollutants - Sources and Effects 
 

Pollutants and Their Sources Public Health and Welfare Effects 

*Ozone (O3): O3 is not emitted directly into the 
atmosphere. It results from a series of complex 
chemical reactions involving primarily nitrogen 
oxides and volatile organic compounds in the 
presence of heat and sunlight. These reactions 
are time-dependent and usually take place far 
downwind from the site where the ozone 
precursors were originally emitted. These 
precursors are emitted typically by motor 
vehicle and industrial processes using solvents. 

Health: O3 is a highly reactive gas that irritates the mucous 
membranes and other lung tissues, causing respiratory impairment. 
O3 has been found to affect not only those with respiratory problems, 
such as asthma, but also healthy adults and children. Effects include 
breathing difficulty when exercising and reduced resistance to 
respiratory infections. Acute exposures cause bronchial constriction, 
lung edema and abnormal lung development. 
Welfare: Toxic to plants, causing leaf damage and decreased growth. 
Weakens materials such as rubber and fabrics. 

Carbon Monoxide (CO): The major source of 
CO is the incomplete combustion of fuels used 
to power vehicles. Motor vehicles are the 
principal source of urban CO emissions. CO is a 
site-specific pollutant.  High levels of CO are 
found near the source, e.g., heavily congested 
intersections. Other sources include power 
plants, industrial processes and space heating. 

Health: CO enters the bloodstream by combining with hemoglobin, 
which reduces the amount of oxygen carried to organs and tissues by 
the blood. The health threat is most severe for those with 
cardiovascular disease. Healthy individuals are affected at higher 
concentrations (>30 ppm). Symptoms include shortness of breath, 
chest pain, headaches, confusion and loss of coordination. 
Welfare: No known effect on materials or vegetation. 

Sulfur Dioxide (SO2): SO2 results largely from 
the combustion of sulfur-bearing fuels such as 
coal and oil in heat and power generation 
facilities. Other sources include pulp and paper 
mills, refineries and non-ferrous smelters. The 
combustion of gasoline and diesel fuels in 
motor vehicles accounts for a very small 
percentage of the total SO2 emitted. 

Health: SO2 combines with water vapor to form acidic aerosols that 
irritate the respiratory tract. It aggravates symptoms associated with 
chronic lung diseases such as asthma and bronchitis. 
Welfare: SO2 is a primary contributor to acid deposition that causes 
acidification of lakes and streams. Acid deposition also damages 
materials (corrodes metals and degrades rubber and fabrics), injures 
vegetation and causes visibility degradation. 

Nitrogen Dioxide (NO2): NO2 is formed in the 
atmosphere from the oxidation of Nitrogen 
Dioxide (NO). NOx is the term used to describe 
the sum of NO, NO2, and other oxides of 
nitrogen in the atmosphere.  The major source 
of NOx is fuel combustion in boilers and 
engines associated with power plants, motor 
vehicles, industrial furnaces, and space heating.  

Health: NO2 can cause irritation to the lungs and lower resistance to 
respiratory infections, and can aggravate symptoms associated with 
asthma and bronchitis. 
Welfare: NO2 decreases visibility by causing a reddish-brown haze. 
It contributes to acid deposition that cause acidification of lakes and 
streams, as well as plant injury and damage to materials (metals, 
rubber, and fabric). 

Particulates (PM10 and PM2.5): Particulate 
matter consists of tiny airborne particles or 
aerosols (dust, dirt, smoke and liquid droplets). 
It occurs as a result of incomplete fuel 
combustion. Sources include factories, power 
plants, motor vehicles, construction activities 
and fires. Diesel fuel contributes more 
particulates to the atmosphere than gasoline. 

Health: PM10 and PM2.5 particles, because of their small size, can be 
inhaled. Health effects are often not immediately noticed. The 
particulates can accumulate in the lungs after long-term exposure 
and affect breathing and respiratory symptoms. The lungs’ natural 
cleansing and defense mechanisms are impaired. 
Welfare: Causes soiling and corrosion to materials. Decreases 
visibility by forming atmospheric haze. 

Lead (Pb): The primary source for airborne Pb 
used to be motor vehicles, but the use of 
unleaded gas has dramatically reduced Pb 
emissions. 

Health: Causes mental retardation and brain damage (especially in 
children) and liver disease. May be a factor in high blood pressure. 
Damages the nervous system. 
Welfare: No direct impact on vegetation. 

*”Bad” ozone regulated by this standard is tropospheric or ground-level ozone arising from human activity, which has the adverse effects discussed 
above.  This is different from “good” stratospheric ozone created by sunlight in the upper atmosphere, which prevents damaging ultraviolet radiation 
from the sun from reaching the earth’s surface. For more information see EPA brochure EPA-451/K-03 
001, June 2003,”Ozone: Good Up High, Bad Nearby”, available at http://www.epa.gov/oar/oaqps/gooduphigh/ 
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Table 2 - National and State Ambient Air Quality Standards 
 

Pollutant and Averaging 
Time 

Primary Standard1 Secondary Standard1 

Carbon Monoxide 
8-Hour Maximum 
1-Hour Maximum 

 
9 ppm3 
35 ppm3 

 
9 ppm 
35 ppm 

Nitrogen Dioxide 
Annual Arithmetic Mean 

 
1002 

 
100 

Ozone 
1-Hour Maximum 
8-Hour Maximum 

 
0.12 ppm4 
0.08 ppm5 

 
0.12 ppm 
0.08 ppm 

Particulate Matter9 
PM10 
Annual Arithmetic Mean 
24-Hour Maximum 
PM2.5 
Annual Arithmetic Mean 
24-Hour Maximum 

 
 
502 
1506 
 
152 
657 

 
 
50 
150 
 
15 
65 

Lead 
Quarterly Arithmetic Mean 

 
1.58 

 
1.5 

Sulfur Dioxide 
Annual Arithmetic Mean 
24-Hour Maximum 
3-Hour Maximum 

 
802 
3653 
--- 

 
--- 
--- 
13003 

Notes:  
1. All concentrations in micrograms per cubic meter of air (µg/m3) or, except where noted, in parts per 

million (ppm). 
2. Not to be exceeded during any calendar year. 
3. Not to be exceeded more than once a year. 
4. Expected number of exceedances shall not be more than once per year (3-year average).  
5. Standard attained when 3-year average of annual 4th-highest daily maximum 8-hour concentration is 

below 0.08 ppm. 
6. Standard attained when annual highest 99th percentile of 24-hour concentrations over 3 years is 

below 150 µg/m3. 
7. Standard attained when the annual highest 98th percentile of 24-hour concentration over 3 years is 

below 65 µg/m3. 
8. The quarterly lead standard is not to be exceeded during any calendar quarter. 
9. PM10 - particulate matter diameter of 10 microns or less; PM2.5 - particulate matter diameter of 2.5 

microns or less. 
Sources:  40 CFR 50; EPA Fact Sheets, July 1997; EPA Press Release, March 26, 2002. 
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Cayuga County - Diesel Engine Emission Factors & Estimated Annual Emissions

Engine: John Deere
Rating, kW 50

hp/kW 1.3410
Rating, hp 67 See Footnote (1).

Fuel, gal/hr 4.3
Fuel, BTU/gal. 137,000

hr/yr 8760

Criteria Pollutants
@8760 hrs @8760 hrs

grams/hp-hr lb/hr lb/yr tpy
NOx 3.20 0.47 4144 2.07

HC 0.07 0.01 97 0.05
PM 0.15 0.02 194 0.10
CO 0.8 0.12 1036 0.52

SO2 See (1) 9.13E-04 8.0 0.00

(1) Ultra Low Sulfur Diesel (ULSD) Calculations:

gal/hr lb/gal ppm factor lb/hr, S SO2/S, lb/lb SO2, lb/hr
4.3 7.08 15 0.000015 0.000457 2.00 0.000913

Hazardous Air Pollutants (HAPs)

@8760 hrs @8760 hrs
lb/mmBTU lb/hr lb/yr tpy

Benzene 9.33E-04 5.50E-04 4.81 0.002
Formaldehyde 1.18E-03 6.95E-04 6.09 0.003

Toluene 4.09E-04 2.41E-04 2.11 0.001
Xylenes 2.85E-04 1.68E-04 1.47 0.001

(1)  Diesel engine, 67 hp, exempt from permitting according to 6 NYCRR Part 201-3.2(c)(b).

Appendix D Table 3 - Cayuga Emissions Conversions.xls 10/7/2010
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Criteria Pollutants
Pollutant NO2

Averaging Period Annual 1-hour 8-hour 24-hour Annual 3-hour 24-hour Annual
NAAQS, µg/m3 100 40,000 10,000 35 15 1300 365 80

HAPs
Pollutant

Averaging Period 1-hour Annual 1-hour Annual 1-hour Annual 1-hour Annual

SGC AGC SGC AGC SGC AGC SGC AGC

1,300 0.13 30 0.06 37,000 400 4,300 100

* NM - Not modeled.  Generator sets used for backup power only.

0.012

NYSDEC Guideline 
Concentration, 

µg/m3

Engine Size, kW Maximum Modeled Concentration Firing Diesel Fuel, µg/m3

50 0.022 NM* 0.030 NM* 0.046 NM* 0.01

Summary - Maximum Localized Impacts - Criteria Pollutants & Volatile 
Organic Hazardous Air Pollutants (VOHAPs)

Benzene XylenesFormaldehyde Toluene

Values indicated below are maximum modeled concentrations for a 
50 kW generator set firing diesel fuel.

Engine Size, kW

50 1.41 0.28

NM*

CO PM\PM10\PM2.5 SO2

Maximum Modeled Concentration Firing Diesel Fuel, µg/m3

6.03 18.83 13.2 0.13 0.06

Appendix D Table 4 Cayuga Summary-Criteria & HAPs 092410.xls 10/7/2010
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Table 1 – Roadway Classifications 

 
Roadways Descriptions 

Interstates Generally, these are inter-regional high speed, high volume 
facilities with complete control of access. 

Other Freeways Local, intra-regional and inter-regional high speed, high 
volume roadways with controlled access.   

Expressways Divided highways for through traffic with full or partial access 
control and generally with grade separations at major 
crossroads. 

Rural Arterials These range from two-lane roadways to multilane, divided 
controlled access facilities.  Generally, they are high speed, 
high volume roadways for travel between major points. 

Urban Arterials These carry large traffic volumes within and through urban 
areas.  They vary from multilane, divided, controlled access 
facilities to two lane streets.  They serve major areas of 
activity, carrying a high proportion of an area’s traffic on a 
small proportion of the area’s lane mileage. 

Rural Collectors These are two lane roadways connecting roadways of higher 
classification; they typically serve larger towns and smaller 
communities. 

Urban Collectors These streets link neighborhoods or areas of homogeneous land 
use with arterial streets.  They serve the dual function of land 
access and traffic circulation. 

Local Rural Roads These are primarily town and county roads.  Their primary 
purpose is access to the abutting property.  They constitute a 
high proportion of the highway mileage but service a low 
proportion of the traffic volume. 

Local Urban Streets These are primarily village and city streets.  Their primary 
purpose is access to abutting property. 
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APPENDIX I 
DEMOGRAPHY AND ENVIRONMENTAL JUSTICE 
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Appendix I 

Table 1. Study Area Population Changes 
 

Auburn, City – 8.6% Decrease Sennet, Town – 11.3% Increase 
Aurelius, Town – 0.7% Increase Springport, Town – 2.6% Increase 
Brutus, Town – 4.7% Decrease Sterling, Town – 4.5% Increase 
Cato, Town – 11.9% Increase Summerhill, Town – 7.9% Increase 
Conquest, Town – 3.6% Increase Throop, Town – 1.8% Increase 
Fleming, Town – 0.1% Increase Venice, Town – 2.2% Decrease 
Genoa, Town – 2.5% Increase Victory, Town – 19.7% Increase 
Ira, Town – 21.9% Increase Aurora, Village – 4.8% Increase 
Ledyard, Town – 5.5% Increase Cato, Village – 3.4% Increase 
Locke, Town – 0.8% Decrease Cayuga, Village – 8.4% Decrease 
Mentz, Town – 0.2% Decrease Fair Haven, Village – 1.2% Decrease 
Montezuma, Town – 11.8% Increase Meridian, Village – 0.2% Decrease 
Moravia, Town – 4.4% Increase Moravia, Village – 12.6% Decrease 
Niles, Town – 1.2% Increase Port Byron, Village – 4.5% Decrease 
Owasco, Town – 7.6% Increase Union Springs, Village – 5.9% Decrease 
Scipio, Town – 1.3% Increase Victory, Village – 6.3% Decrease 
Sempronius, Town – 11.3% Increase Weedsport, Village – 1.0% Increase 
Romulus, Town – 19.5%Decrease Ovid, Town – 19.5% Increase 
Spafford, Town – 0.8% Decrease Ovid, Village – 7.2% Decrease 
Source:  US Census Data from 1990 and 2000 
Notes:  Blue shading denotes a population decrease. 
            Yellow shading denotes a population increase. 
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APPENDIX K 

Table 1 - Land Use Types and Typical Noise Levels 

 

dBA Receptor Location Land Use Type 

90 Apartment next to freeway Major Metro 

85 ¾ Mile from touchdown at major airport  

80 Downtown with some construction activity  

75 Urban high density apartment  

70 Urban row housing on major avenue Minor Metro 

65   

60 Old Urban residential area  

55   

50 Wooded Residential Town Village 

45 Agricultural Cropland  

40 Rural Residential Rural 

35 Wilderness  
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Study Area 
National Register of Historic Places 

 

NATIONAL REGISTER (NR) 

NR 
IDENTIFICATION 

NUMBER ADDRESS MUNICIPALITY 
 Seneca County Courthouse Complex at   
Ovid  90NR02221 NY 414  Ovid 

  East Genoa Methodist Episcopal Church  01NR01824 558 E. Genoa Rd Genoa 
  St. Peter's Episcopal Church Complex  01NR01826 169 Genessee St. Auburn 
  Sterling Grist Mill Complex  01NR01829 1332 NY 104A Sterling 
  First Baptist Church of Weedsport  02NR05005 Liberty St. Weedsport 

  Mosher Farmstead 03NR05113 1016 Sherwood Rd Ledyard 
  Yawger, Peter, House  03NR05172 NY 90 Springport 
  Mentz Church  04NR05253 Mentz Church Rd at McDonald Montezuma 
  Durkee, Almeron, House  04NR05329 13 Cayuga St Union Springs 
  Howland, Charles-William H. Chase 
House  04NR05330 188 Cayuga St. Union Springs 

 Richardson, William, House 04NR05331  5494 Cross Road Springport 
  Ingham, William Smith, House  04NR05346 3069 W Main St Meridian 
  New Hope Mills Complex 04NR05400 Glen Haven Rd. & NY41A New Hope 
  Sennett Federated Church and Parsonage  05NR05476 777 Weedsport-Sennett Rd Sennett 
  Belt-Gaskin House  05NR05478 77 Chapman Ave Auburn 
  Howland, Slocum and Hannah, House  05NR05509 1781 Sherwood Rd Scipio 
  Hosmer, William, House  05NR05531 22 Washington St. Auburn 
  Auburn Button Works and Logan Silk 
Mills  07NR05739 9-11 Logan St Auburn 

  Burritt, Orrin W., House  07NR05740 2696 Van Bureb St Weedsport 
  Sherwood Equal Rights Historic District  07NR05805 Sherwood Rd. & NY 34B Scipio 
Case Memorial-Seymour Library  90NR00101 176 Genesee St Auburn 
  Harriet Tubman Home for the Aged  90NR00102 180 &182 South St. & 33 Parker Auburn 
  Otis, Job and Deborah, House  08NR05843 1882-1886 Sherwood Rd Scipio 
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NATIONAL REGISTER (NR) 

NR 
IDENTIFICATION 

NUMBER ADDRESS MUNICIPALITY 
  Howland, Augustus, House  08NR05844 1395 Sherwood Rd Ledyard 
  Seward, William H., House  90NR00103 33 South St. Auburn 
  Aurora Steam Grist Mill  90NR00104 Main St Aurora 
  Aurora Village-Wells College Historic 
District  90NR00105 NY 90 Aurora 

  Lakeside Park  90NR02887 NY 38 A at Owasco Lake Owasco 
  Willard Memorial Chapel  90NR02888 17-19 Nelson St. Auburn 
  Willard, Dr. Sylvester, Mansion  90NR03285 203 W Geness St Auburn 
  South Street Area Historic District  90NR03293 South St. to Lincoln St. Auburn 
  Cayuga County Courthouse  91NR00008 152-154 Genesee St. Auburn 
  United States Post Office (Former)  91NR00009 151-157 Genesee St. Auburn 
  Church Street-Congress Street Historic 
District  92NR00357 

S. Main , Church, Park & 
Congress Sts. Moravia 

  North Main Street Historic District  92NR00358 N. Main St & Keeler Ave Moravia 

  Howland Cobblestone Store  94NR00534 
N.side Sherwood Rd, E of jct. 
Woth Scipio 

  Schine's Auburn Theatre  94NR00741 12-14 south St. Auburn 
  McGeer, John, House  95NR00787 7 Aurora St Moravia 
  Aurora Street, House at 17  95NR00788 17 Aurora St. Moravia 
  Aurora Street, House at 18  95NR00789 18 Aurora St. Moravia 
  Aurora Street, House at 20  95NR00790 20 Aurora St. Moravia 
  Allen, Henry, House  95NR00791 12 E. Cayuga St Moravia 
  Sager House  95NR00792 12 W. Cayuga St. Moravia 
  West Cayuga Street, House at 21  95NR00793 21 W. Cayuga St. Moravia 
  West Cayuga Street, House at 31  95NR00794 31 W. Cayuga St. Moravia 
  West Cayuga Street, House at 37  95NR00795 37 W. Cayuga St. Moravia 
  South Main Street, House at 36  95NR00796 36 S. Main St Moravia 
  South Main Street, House at 46  95NR00797 46 S. Main St Moravia 
  Tuthill-Green House  95NR00798 52 S Main St Moravia 
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NATIONAL REGISTER (NR) 

NR 
IDENTIFICATION 

NUMBER ADDRESS MUNICIPALITY 
  Morse Farm  95NR00799 53 S. Main St Moravia 
  Sterling District No. 5 School House  95NR00818 NY 104A Sterling 
  Moravia Union Cemetery  95NR00879 NY 38 Moravia 
  Erie Canal Lock 52 Complex  98NR01363 Maiden Ln Port Byron 
  Tubman, Harriet, Residence  98NR01420 182 South St. Auburn 
  Thompson AME Zion Church  98NR01422 33 Parker St. Auburn 
  Tubman, Harriet, Grave Site  98NR01423 Fort Hill Cemetery Auburn 
  Wall Street Methodist Episcopal Church  98NR01424 69 Wall St. Auburn 
  Centreport Aqueduct  99NR01571 2462 NY 31 Brutus 
Wilson, Aaron House 10NR01757 2037 Wilson Rd Ovid 
Kinne, David, House 06NR05661 6858 Kinne Rd. Ovid 
Seneca River Crossing Canals Historic 
District 05NR05442  Montezuma 
East Cayuga St. Bldg at 15 95NR00813 15 East Cayuga St. Moravia 
Owasco Reformed Church 10NR06092 5105 NY 38A Owasco 
  Hutchinson Homestead  09NR05996 6080 Lake St Cayuga 
  Sand Beach Church  90NR00098 S of Auburn on NY 38 Fleming 
 Wood, Jethro, House  90NR00099 NY 34B Ledyard 

 
 
 
 
 
 
 



 

 

APPENDIX M 
PUBLIC HEALTH AND SAFETY 

 
Reference: Potential EMF Health Impacts from Radio and 

Microwave Transmitters in New York’s Statewide 
Network for Emergency Communication, RAM 
TRAC Corporation, June 2004 

 
Reference: Evaluation of Potential Uncontrolled Exposure to 

Microwave Frequency Electromagnetic Fields 
Generated by the Planned Oswego County, New 
York Emergency Telecommunications Network, 
RAM TRAC Corporation, April 2010 (“Project 
EMF Study”) 
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