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Facts and Concerns
Frogs and Turtles

There are going to be impacts to these al1lI1li''', These are very sensltlve
To any changes the en'Vlf()nrnelIL We have the following frogs and turtles.

American Toad ., ., ..
Gray Tree Frog ., ., .
Bullfrog .
Green Frog ., ., ., .. ., ., ..
Wood Frog ..
Spring Peepers . ., . ., .

Snapping turtle .
Painted turtle ..
Spotted Turtle ., . .,., .,., .,.,., Threatened
Wood Turtle., Special Concern

Northern Red Belly Snake .
Gater Snake .
Brown Snake ..
Milk Snake .
Water Snake .

We can foresee problems with turtles laying eggs in the ground around the wind
Turbines. We believe that the turtle may be destroyed by the ground vibration of the
spimling blades of the turbines.



Facts and Concerns

Turtles

ALERT

Wood Turtle
(Clemmys insculpta)

SPECIAL CONCERN

We known the Town of Orangeville has Wood Turtles.
These turtles are on the special concern list We also know
that these turtles use the same trails year after year for egg
laying and travel routes for feeding, etc.

These travel routes should not be disturb!
A study of at lest one (l) to three (3) years should be done
before any digging or site clearing or roads are to be put in.

The NYS DEC did this in the town ofMiddlebury, put
tracking units on these turtles and tracked them for about
2 years.

We need to save these wonderful animals and it starts with
the NYS DEC saying to slow down this project unit we can
find out more about the locations egg laying sites and the
Travel routes.

Please see map of one ofthe locations of wood turtles
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Facts and Conccrns
Plants

This is a area that we have great concern Most plants get over looked, or just brushed
off The people of Orangeville are very concern about keeping everything natural that is
in the Town of Orangeville.

We have found a large number of special concern, threatened, and Endangered plant
speelCs.

We have complied a list of them found in the Town of Orangeville.
Trillium and bloodroot

\~H'~'l to be(~OrrlC thLrea.tcncd)

Wild Leeks Endangered
Squawroot. EV
Canada Lily EV
Ginseng EV
Sky blue Aster...Endangered
White boneset. .. Endangered
Marsh Marigold
Bull Thistle
Stiff Aster
Mayapple
Blue Cohosh
Tall Buttercup
Curly Docks
Peppermint
Motherwort
Common Mullin
Cleavers
Common Plantain
Chicory
Ostrieh Fern
Pokeweed
Deptford Pink
Common Purslane
Hawkweed
Shepherd's Purse
Moneywort
Vetches
Alfalfa
Fox Grapes
Gill over the Ground
Sweet Joe pye weed

Turtle- heads EV
Butternut. EV
Bloodroot.. EV
Angeliea Endangered
Blue eyed Mary Endangered
Wild onion Threatened
Common Milkweed
Teasel
Pineapple weed
Iron weed
Tansy
Wood Anemone
Night Shade
Heal All
Jewel weed
Queen Annes Lace
Bed straw
Stinking Benjamin
Trout Lily
Stinging Nettle
Rock sandwort
Com Cockles
St, Peterwort
Winter Cress
Indian Pipe
Wild Strawberry
Red Clover
Poison Ivy
Common Flax

Butter and Eggs
White Heath Aster



Fact and
Plants

Common Ragweed
Cohfoot
Dandelions
Common Cattail
Meadow Rues
Goldthread

Fireweed
Burdock
Pondweed
Jack in the pulpit
Rue Anemones

Please note that if the Wind turbine company starts to cut into the [tm:st, starts a
chain reaction. Plants will die because of to sunlight, like the Indian Pipe and the
Turtle head plant. the Turtle Head plant die then checkerspot butterfly dies too.
These are just a few of the plants in Orangeville.

Please see map for location of some of the plants
Weare only going to show the ones that have to be in
the forest
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This is one of the hard ones to talk about because it hard to locate bats, It
watching.
So a lot of this has to be done by the studies that are the DEIS

To start with we know with out a doubt that wind turbines kill bats.

like bird

Recent post-construction studies 120
.ect on the Tug Hill plateau,

New York State found nearly 6,000 bats killed
over the same year.

bats sonar may signal safe passage ahead just as
the Turbines Blades suddenly cuts them in half.

Research currently indicates that bats suffer collision
fatality at some level and a large percentage of the
incidents have occurred during the fall migratory.

As significant additional wind development is
planned in this area, we will be seeing over all bat
impacts that have the potential to become very very
substantial.
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Bats take a battering

10:0012 May 2007

wind farms

PRINT SEND
Wind farms do kill animals in flight, but not always the obvious ones. Bats, not
birds, appear to be the main victims of land-based wind turbines in the US, ADVERTISEfvll

according to a report by the US National Research Council.

Surveys at wind farms reveal a surprisingly high number of bat carcasses, the
NRC reported on 3 May_ Although the evidence is patChy, the council warns
that wind farms might eventually have an impact on bat populations in the US.
Two species - the hoary bat and the eastern red bat -- suffer most, accounting
for over 60 per cent of the 2500 kills recorded.

Bats are renowned for their aerial skills and it's not clear why they can't avoid
the relatively slow-moving blades of wind turbines. The council suggests that
high-frequency noise from the turbines' gears and blades could be disrupting
the bats' echolocation systems_ The problem also seems to be worse at wind
farms on forested ridges, perhaps because more bats are attracted to such
insect-rich places_

With wind energy expanding rapidly in the US - a record 3000 megawatts of
new power capacity was installed last year -the report says that research is

urgently needed to assess whether the technology will damage bat
populations_ Bats are relatively long lived and produce small numbers of
offspring, so communities may find it hard to recover if turbines cause many
deaths_ On the plus side, the NRC finds that the threat to birds does not appear
to be serious.

au would like to reuse any content from New Scientist, either in print or online, please
lication department first for permission. New Scientist does not own rights
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Bat deaths due to Wind farms
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I am sure I have seen many pictures and film depicting bats flying with
ease through fast revolving fans, How reliable is the current evidence
from the USA?
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Bat Deaths Due To Wind Farms
Thu Nov 22 03:57:40 GMT 2007 by Bill Borsheim

Yes, when objects are In quickly comprehensible sizes, bats & birds
can avoid moving objects. But wind turbine supports are 200 feet tall
with turbines 2 to 300 feet In circumference & maximum tip speeds
approaching 200mph! It's like pedestrians crossing the Indianapolis
Speedway during a race. You think you have time to cross the
Speedway if a 200mph Indy car is 1000 feet away. But the race car
would pass you (or worse) in only 3 seconds.

Animals can't comprehend the vast sizes & speeds of turbines,
make a mistake & are chopped & dead.
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)} Bat Die-Off Prompts Investigation

For Release: Wednesday, January 30, 2008

Thousands of hibernating bats are dying in caves in

New York and Vermont from unknown causes,

prompting an investigation by the New York State

Department of Environmental Conservation (DEC), as

well as wildlife agencies and researchers around the

nation.

NYSDEC
Press Office - Yancey
Roy
625 Broadway
Albany, NY 12233­
1016
518-402-8000

The most obvious symptom involved in the die-off is a

white fungus encircling the noses of some, but not all, of

the bats. Called "white nose syndrome," the fungus is

believed to be associated with the problem, but it may

not necessarily contribute to the actual cause of death. It

appears that the impacted bats deplete their fat reserves

months before they would normally emerge from

hibernation, and die as a result.

Until researchers understand the cause and how it is

spread, state environmental officials and caving

organizations are asking people not to enter caves or

mines with bats until further notice to avoid the possible

transfer of the disease from cave to cave. Vermont

http://www.dec.ny.gov/press/41621.html 3/30/2010
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ever seen. We have bat researchers, laboratories and

caving groups across the country working to understand

the cause of the problem and ways to contain it. Until we

know more, we are asking people to stay away from

known bat caves"

Bat biologists across the country are evaluating

strategies to monitor the presence of the disease and

collect specimens for laboratory analysis. Biologists are

taking precautions - using sanitary clothing and

respirators when entering caves -- to avoid spreading

the disease in the process.

Bat populations are particularly vulnerable during

hibernation as they congregate in large numbers in

aves - in clusters of 300 per square foot in some

locations -- making them susceptible to disturbance or

disease. The vast majority of the hundreds of thousands

of bats known to hibernate in New York do so in just five

caves and mines. Because bats migrate as far as

hundreds of miles to their summer range, impacts to

hibernating bats can have significant implications for

bats throughout the Northeast.

Indiana bats, a state and federally endangered species,

are perhaps the most vulnerable. Half the estimated

52,000 Indiana bats that hibernate in New York are

located in just one former mine - a mine that is now

infected with white nose syndrome. Eastern pipistrelle,

northern long-eared and little brown bats are also dying.

Little brown bats, the most common hibernating species

in the state, have sustained the largest number of

deaths.

DEC has been working closely with the Vermont Fish

and Wildlife Department, the U.S. Fish and Wildlife

htlp://www.dec.ny.gov/press/41621.html 3/30/2010
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Predators of bats include Bat Hawks and Bat Falcons,

Threats

White nose syndrome

Main article: White nose syndrome

White nose syndrome is a condition associated with the deaths of more than a

million bats in the Northeastern United States.l47] Thc disease is named after a
white fungus found growing on the muzzlcs, ears, and wings of some aftlicted
bats, but it is not known if the fungus is the primary cause of the disease or is

merely an opportunistic infection.l48] Mortality rates of 90-1 00% have been

observed in some cavesJ48] At least six species of hibernating bats are atIected,

including the endangered Indiana bat[49] Because the affected species have a
long lifespan and a low birth rate of only about one offspring per year, it is not

expected that populations will recover quickly.l49]

Wind turbines A little brown bat with white nose
syndrome,

The lungs of bats are typical mammalian lungs, and unlike the lungs of birds it
has been hypothesized they are more sensitive to sudden air pressure changes in
tt immediate vicinity such as wind turbines, and are more liable to rupture them to explain their apparcnt higher rate

of mortality rate with such devices.l50] Bats suffcr a higher dcath ratc than birds in the neighborhood of wind turbines[51]

[52][53] since there are no signs of external trauma, the cause has been hypothesized to be a greater sensitivity to sudden

pressure fluctuations in the mammalian lung than in that ofbirds.l54] In addition, it has been suggested that bats are

attracted to these structures, perhaps seeking roosts, and thereby increasing the death rate.l50]

Role in the transmission of pathogens

Bats are natural reservoir for a large number of zoonotic pathogens[55] including

rabies)56] severe acute respiratory syndrome (SARS),[57] Henipavirus (ie, Nipah

virus and Hendra virus)[58] and possibly ebola virus[59J,[60] Their high mobility, broad distribution, and social behaviour
(communal roosting, fission-fusion social structure) make bats favourable hosts and vectors of disease, Many species
also appear to havc a high tolerance for harbouring pathogens and often do not develop disease while infected,

In regions where rabies is endemic, only 0,5% of bats carry the disease, However, ofthe few cases of rabies reported in

the United States every year not caused by dogs, most are caused by bat bites, [61] Those that are rabid may be clumsy,
disoriented, and unable to fly, which makes it more likely that they will come into contact with humans, Although one
should not have an unreasonable fear of bats, one should avoid handling them or having them in one's living space, as
with any wild animal. If a bat is found in living quarters near a child, mentally handicapped person, intoxicated person,
sleeping person, or pet, the person or pet should receive immediate medical attention for rabies, Bats have very small
tept!, and can bite a sleeping person without being tell, There is evidence that it is possible for the bat rabies virus to

in, A victims purely through airborne transmission, without direct physical contact of the victim with the bat itself[62]
[63]

hltp:llen,wikipedia,org/wiki/Bat#Reproduction 3/30/2010
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The Hnger bones of bats are much more Hexible than those of other mammals. One reason is that the cartilage in their
Hnvers lacks calcium and other minerals nearer the tips, increasing their ability to bend without splintering. The cross­
se J of the finger bone is also flattened compared to circular cross section that human finger bones have, and is
very t1exible. 'rhe skin on their wing membranes has more elasticity and so can stretch much more than other mammals.

The wings of bats are much thinner than those of birds, so bats can manoeuvre more quickly and more accurately than
birds. It is also delicate, ripping easily)21] However the tissue ofthe bat's membrane is able to regrow, such that small
tears can heal quickly)21 ][22] The surface oftheir wings is equipped with touch-sensitive receptors on small bumps
called Merkel cells, found in most mammals including humans, similarly found on our tlnger tips. These sensitive areas
are dilIerent in bats as each bump has a tiny hair in the center)23] making it even more sensitive and allowing the bat to
detect and collect information about the air Howing over its wings, thereby providing feedback to the bat to change its
shape of its wing to fly more efliciently.[23] Some bats like the little brown bat can use this dexterious ability where it is
able to drink in mid air[24] Other bats such as the flying fox or fruit bat gently skim the water's surface, then land nearby

to lick water from their chest fur. [25] An additional kind of receptor cell is found iu the wing membrane of species that
use their wings to catch prey. This receptor cell is sensitive to the stretching of the membrane[23] The cells are
concentrated in areas ofthe membrane where insects hit the wings when the bats capture them.

Other

The teeth of microbats resemble insectivorans. They are very sharp to bite through the hardened armor of insects or the
skin of fruit. Mammals have one-way valves in veins to prevent the blood from flowing backwards, but bats also have
one-way valves in arteries.

Or- 'pecies of bat has the longest tongue of any mammal relative to its body size. This is benetlcial to them in terms of
pc .ation and feeding their long narrow tongues can reach deep into the long cup shape of some flowers. When their

tongue retracts, it coils up inside their rib cage.l26]

Reproduction

Newborn Common Pipistrelle,
?ipistfellus pipistrellus.

Female bats use a variety of strategies to control the timing of pregnancy and the
birth of young, to make delivery coincide with maximum food ability and other
ecological factors. Females of some species have delayed fertilization, in which
sperm are stored in the reproductive tract for several months aftcr mating. In
many such cases, mating occurs in the fall, and fertilization does not occur until
the following spring. Other species exhibit delayed implantation, in which the
egg is fertilized after mating, but remains free in the reproductive tract until
external conditions become favorable for giving birth and caring for the
offoY\ring. In yet another strategy, feliilization and implantation bofh occur but development ofthe fetus is delayed until
fa .Lble conditions prevail. All ofthese adaptations result in the pup being born during a time of high local production
of fruit or insects.

Most bats have a breeding season, which is in the spring for species living in a
temperate climate. Bats may have one to three litters in a season, depending on
the species and on environmental conditions such as the availability oHood and
roost sites. Females generally have one offspring at a time, this is maybe a result
of the mother's need to fly to feed while pregnant. Female bats nurse their
youngster until it has grown nearly to adult size, this is because a young bat
cannot forage on its own until its wings are fully developed.

At birth wings are too small to be used for flight. Young microbats become independent at the age of 6 to 8 weeks,

http://en.wikipedia.org/wiki/Bat#Reproduction 3/30/2010



Bat - Wikipedia, the free
------------------'-'-'-_._---------------

18

megabats do not until they are four months old,

A ";"iSle bat can live over 20 years, but the bat population growth is limited by
the ,1W birth rate[27]

Hunting, feeding, and drinking

Newborn bats rely on the milk trom their mother's nipples for sustenance[28]
When they are a few weeks old, bats are expected to fly and hunt on their own,
It is up to them to find and catch their prcy, along with satisfying their thirst[29]

Hunting

Colony of Mouse-eared bats, Myotis
myotis.

Bats are nocturnal creatures, Their daylight hours are spent grooming, sleeping, and resting; it is during the nighttime
hours that they hunt The means by which bats navigate while finding and catching their prey in the dark was unknown
until the 1790s, when Lazzaro Spallanzani conducted a series of experiments on a group of blind bats, These bats were
placed in a room submerged in total darkness, with silk threads strung across the room, Even then, the bats were able to
navigate their way through the room, Spallanzani concluded that the bats wcre not using their eyes to fly through
complete darkness, but something else,

Spallanzani decided that bats were able to catch and find their prey through the use oftheir ears, To prove this theory,
Spallanzani plugged the ears of the bats in his experiment To his pleasure, he found that the bats with plugged ears were
not able to fly with the same amount of skill and precision that they were able to without their ears plugged,

Bv+" seem to use their ears to locate and catch their prey, but how they accomplish this wasn't discovered until the
I ~ J, by one Donald K Griffin, Griffin, who was a biology student at Harvard College at the time, discovered that bats
use echolocation to locate and catch their prey, When bats fly, they produce a constant stream of high pitch sounds that
only bats are able to hear, When the sound waves produced by these sounds hit an insect or other animal, the echoes
bouncc back to the bat, and guidc them to the source,l29]

Feeding

The majority offood consumed by bats includes:

g Insects

m Fruits and flower nectar

• Vertebrates

• Blood

[30]

Almost three-fourths of the world's bats are insect eaters, Each of these bats is able to consume one third of its body
weight in insects each night, and several hundred insects in a few hours, This means that a group of one thousand bats
conld eat four tons of insects each year, If bats were to become extinct, the insect population would reach an alarmingly
hi number [31 J

c '

The types of insects consumed by bats can be divided into two categories; aerial insects, and ground dwelling insects,

http://en,wikipedia,org/wiki/Bat#Reproduction 3/30/2010
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A seismological study of two Attica, New York
earthquakes

H,DBEHT II. BEHRMANN

DEPARTMENT OF EARTH AND ATMOSPHERIC SCIENCES SAINT L()UlS UNIVERSITY, S·1'. LOUIS,

MISSOURI 63103

Abstract

The Attica, New York earthquakes of .January 1, 1966 and June 12, 1967 are
st· "ed in detail to obtain their focal mechanisms, depths and seismic

m''''lents. Both events havc similar source parameters with one lIodal plalle
striking about 1:20° and dipping 600 S and the other nodal plane striking
about 20° and dipping 70°E. The fault motioll Oil the NNE nodal plane has a
component of right lateral strike slip and one of reverse faulting. Though
this uodalplane parallels the Clarendon-Linden structure, the possibility of
associating the other nodal plane with a diffuse east-west scismicity trend
cannot be excluded. The shallow focal depth of 2 to 3 km for these two
events can be used as an explanation of the relatively high epicentral
intensity VIII of the Attica event of 1929.

This article has been cited by other articles:

References

A~ert me when this artjde ]$ cited

~J~rf;mf;ifi:t~,(nT~{:tiQn.i§PQ:S;~E?:(j

qt~tiQiJM13P:

Ernail this article to a friend

SimiiZJJxarti(;Igs;in. t:hisJOiJfO¢jJ!

Alert me:t90ewis;S'tje$Qf.t:h<e j9:ijro~j

PQwnJ9:<3dtQ.(;itati9:n..man¢jJg~r

Arti(;~es;bY.H~gitMA~!\l;Rof3.

Search for Related Content

GeoRef Citation

http://bssa.geoscienceworld.org/cgi/content/abstract/68/3/641 3/30/2010



A seismological of Mlll"", New 2 2

OME

Earthquake Source Parameters
Northeastern United States and SOlltheastern Canada
Analysis of Regional Seismograms
Bulletin of the Seismoiogical Society of America, August 1,2003; 93(4):
1633 - 1648.

HUlME

R. B. HERRMANN, J. W. DEWEY, and S.-K. PARK
The Dulce, New Mexico, earthquake of 23 January :1.966
Bulletin of the Seismological Society of America, December 1, 1980; 70
(6): 2171 - 2183.

~HOME

B. J. MITCHELL and R. B. HERRMANN
Shear velocity structure in the Eastern United States from the
inversion of surface-wave group and phase velocities

'--_•......Ji'" Bulletin of the Seismological Society of America, August 1, 1979; 69(4):
1133 - 1148.

~HOME

R. B. HERRMANN and J.-A. CANAS
Focal mechanism studies in the New Madrid seismic zone
Bulletin of the Seismological Society of America, August 1, 1978; 68(4):
1095 - 1102.

Copyright 2010 by Seismological Society of Arr1crica

http://bssa.geoscienceworld.org/cgi/content/abstract/68/3/641 3/30/2010



MCEER Information ~C:""r"ir'A I Earthquakes in Western New State 1 3

The earthquake record of Western New York is a significant one. Buffalo and a portion of Western New
York were classified by the US Coast and Geodetic Survey in 1951 as an area of moderate seismic risk.
Western New York has experienced several noteworthy tremors, though the magnitude and frequency do
not compare with California's major fault zone.

Major earthquake zones throughout the world generally coincide with major fault zones. There are no
major fault zones within the Western New York area, but the Clarendon-Linden fault in the Attica area
has been the chief source of quake activity in this area. This fault is not part of a larger system of faults
as is found in California; it is not as active, nor does it pose a strong threat to this area as does the San
Andreas fault system to California.

Earthquakes, natural vibrations within the earth's crust, are the result of movements of rocks below the
earth's surface. They may be caused by slippage along faults (fractures within rocks), movements of
magma (liquid rock material) below the surface of the earth, unloading of overburden by quarrying
operations, or man-made explosions.

The severity of an earthquake is determined by a recording of the magnitude and an assessment of the
intensity. The Modified Mercalli Scale expresses intensity by Roman numerals I-XII and is based on the
relative amount of resultant physical damage. Field data is gathered from individuals within the area of a
recent quake; the effects of the tremor on man, structures and the earth's surFace are reported. An
earthquake of intensity I on the Modified Mercalli Scale would most likely go unnoticed; a tremor of about
intensity VI would probably be felt by everyone and cause slight damage; whereas, a quake of intensity
XII would result in almost total destruction of buildings l objects thrown into the air and waves seen on
the earth's surface.

The magnitude of an earthquake is reported on the Richter Scale and is a measurement of the amount of
energy released at the source of a quake. This data is gathered on seismographic recordings from a
worldwide network of seismological stations. A minor earthquake registering a magnitude 2 on the
Richter Scale is about the weakest felt by humans. Quakes of a magnitude 7 or more are classified as
major. Some of the largest in the world have been measured at 8.8 or 8.9 on the Richter Scale.

Thousands of earthquakes occur every year with only a small number significant enough to cause
substantial physical damage and loss of life. Several large quakes have occurred during 1976 resulting in
millions of dollars in property damage and over 25 thousand individuals killed, excluding those who may
have been killed in quakes in China, the Soviet Union and western New Guinea. Waverly Person of the US
Geological Survey National Earthquake Information Service reports that during an average year the earth
can anticipate one "great" earthquake (8 magnitude on the Richter Scale or greater); 18 "major" quakes
(7~7.9 magnitude); and approximately 120 "strong" tremors (6-6.9 magnitude) (Department of Interior
News Release, 31 August, 1976).

The historic record of Western New York tremors began in 1857; the most recent earthquake was felt on
May 25, 1995. On 12 August 1929 an earthquake in the Attica, New York area destroyed approXimately
250 chimneys and several buildings were heavily damaged. This quake had an intensity of VIII on the
Modified Mercall! Scale and was one of the largest to rock the Western New York area. A 100 thousand
square mile area felt the force of this quake, which was of a magnitude of approximately 5.6 on the
Richter Scale.

On February 23, 1939, a minor tremor took place within the Attica area registering an intensity of III.
The Strohaver Science Club of Canisius College in Buffalo, New York, under the supervision of the late Dr.
Austin McTigue, then assistant professor of physics, conducted months of investigation and research to
establish an isoseismal map of this local quake. The indicated areas of approximate intensity suggest the
degree of physical damage sustained and the impact on local residents.

Numerous seismic events have occurred in and adjacent to Western New York. This area has also felt the
reports of quakes originating beyond its confines. On 28 February 1925 an earthquake originating in the
St. Lawrence River Valley sent tremors ranging from the Atlantic Coast to the Mississippi River and from
Canada to South Carolina. The Buffalo Courier (1 March 1925) reported that people, panicked and
frightened, rushed into the streets as buildings swayed in Buffalo and other cities throughout the affected
area. This quake was felt within a 2 million square mile area and registered VIII on the Modified Mercalli
Scale.

in Western New York &. Southern

http://mceer.buffalo.edu/infoservice/reference_services/westernNewYorkEQs,asp
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10.23.1857 15: 15 VI Buffalo,
43.2 78.6 18,000NY

1I
Nigara

43.1 79.1
Falls, CA

09:30 VI Ontario, 43 79.5 30,000
CA

16:30 II
Lockport,

43.2 78.7NY

03:00 V Buffalo,
43.2 79.2 1,300NY

19:50 IV Niagara 43.1 79.0Falls, CA

06:25 VIII Attica, NY 42.9 78.3 100,000

l7:14 V Attica, NY 42.8 78.3 local

12:50 IV Attica, NY 42.8 78.3 local

PM Attica, NY 42.8 78.3

IV Buffalo,
42.8 72.9NY

07:00 III Attica, NY 42.8 78.2

16.58 Buffalo, 42.9 78.8NY

02:35 V Attica, NY 42.9 78.3

01:37 V Niagara
43.1 79.1

Falls, NY

06,00 IV Attica, NY 42.9 78.2 local

20:57 IV Attica, NY 42.9 78.2 local

Attica -
08:24 VI Varysburg, 42.8 78.2 3,500

NY

Attica -
14:09 VI Alabama, 42.9 78.2 3,000

NY

21:42 IV Attica, NY 42.9 78.3

From Coffman & von Hake, 1973; Buffalo Courier-Express, 1939; Niagara Mohawk Lake Erie Generating
Station Report, Volume VIII, 1976

The Seismograph Station at Canisius College, officially designated station SUF, has been recording local
and worldwide seismic events since February 1911. The first seismograph placed in operation at Canisius
was the smoked paper Wiechert. The Wiechert instrument measured both the E-W and N- S horizontal
motions of the earth. The photographic Gallitzin-Willip seismograph was added in 1930 to measure the
vertical motions of a tremor. In 1946 the station acquired five Sprengnether instruments to record short
period and long period vibrations in both the vertical and horizontal directions.

Currently the Canisius Seismograph Station uses a short period seismometer and pen & ink recorder from
Kinemetrics to produce a paper copy of incoming seismic waves. Seismic waves detected by the five
Spreng nether seismometers which are still in use, plus a Geotech seismometer, are recorded using
computer software. Three of the instruments are short period and detect vertical, E-W, and N-S motion;
the other three are long period and detect the three directions of motion.

Now called the in honor of Braun - a kind bene:Factor the

http://mceer.buffalo.edu/infoservice/reference_services/westernNewYorkEOs.asp 3/30/2010
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seismograms as away as opposite
of the Earth, depending on the strength of the quake. 'v Provided by Mark Castner, Canisius College

Western New York has an interesting earthquake history and will undoubtedly continue to add future
seismic events to the record lists. The potential for moderately destructive quakes exists. The historic
record suggests that we can expect to experience some local minor tremors again in the Future.

References
o Adapted from: Earthquakes in Western New York, Collections: Buffalo Society of Natural

Sciences, vol. 56, nos. 1-2, October 1976, pp.13-16. [Reproduced with the permission of the
Buffalo Museum of Science.]
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Dept. Commerce Pub. 41-1.

o Newland, David Hale. 1933. Earthquakes in New York State. New York State Museum Circular
14,

o Niagara Mohawk Power Corporation. 1976. Lake Erie Generating Station Report. Vol. III, part
76,

o Pomeroy, Paul W. 1975. Earthquake activity in New York State. NAHO, vol. 8, no. 2.
o Severity of an earthquake, Department of Interior News Release; 16 December 1974.
o Six minute tremor shakes Buffalo at 9:20; no damage, Buffalo Courier, 1 March 1925.
o Quake is classified, Buffalo Courier Express, 25 March 1939.
o Rest easy now, folks, US made a mistake about quakes in WNY, Buffalo Evening News, 29

August 1951.
o The quake watchers, Department of Interior News Release, 31 August 1976.
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Upstate New York Hit By Minor Earthquake
i\TTiCA, N.Y. (CBS) - A minor earthquake in the upstate New York village of Attica has led to unrest, but apparently not to any damage.

The United States Geological Service confirmed the village 30 miles east of Buffalo experienced a magnitude 2.9 quake at 11 :07 a.m. Friday.

Th, .center was three miles south-southeast of Attica, and five miles south of Alexander. Vii/age officials said they've gotten several calls from people

who felt the tremor.

The area is on a fault line and has had numerous quakes over the years, including a damaging one in 1929 that measured 5.6 on the Richter scale, once

widely used to gauge the seismic energy released by an earthquake.

The town was named after the Attica region in southern Greece.



Scale of things: 1.5 MW unit.

1660 Kw = 2226 HP= 1.6 MW

·GE locomotive=4400 HP,so
from a power view, half a
locomotive up a pole.

o The entire structure, including
the pole is - 220 Tons excluding
the foundation=weight of
locomotive

·The foundation weights -500
tons
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(Dimensions shown are for the GE 1.5xle and GE 1.6xle)



Over 8,000 GE l.SMW installed globally
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GE Energy - 1.5 MW Wind Turbine Technical Specifications Page I of 1

SEARCH " PRODUCTS & SERVICES or...JLINE TOOLS our;; COMMITMENT ,\80UT US COl

1.5 MW

Home

Products &. Services
1.5 MW Wind Turbine Technical Specifications

Products TC3+ TCZ

Wind Turbines 1.5xle 1,6xle 1.651e 1.5$le 1.5x!e

1.5 MW Wind Turbine Rotor In 82.5 82.5 77 77 82.5
Diameter

2.X MW Wind Turbine
Hub Heights M 801'100 80/100 80 647.80 80

3.6 MW Wind Turbine
Frequency Hz 50/60 60 50/60 50/60 60

Services
Vavg: m/s 80 80 80 8.5 8.5

Lifecycle Services
Vref: m/s 37.1 400 391 39,'1 40.0

Ve50: m/s 52.5 56.0 550 55.0 56.0

Cut-In: m/s 3.5 3.5 3.5 3.5 3.5

Cut-Out: m/s 20 25 25 25 25

IEC Wind IEC TC IECTC IEC TC IEC TC IEC TC
Class 111+ 111+ 111+ llA liB

GE Energy Home I Products I Services I Lifecycle Services I Online Tools I OUf Commitment I About Us I GE Careers I Customer Adv
Map

GE Corporate Horne i Investor Information I Privacy Policy I Terms of Use

Copyright Genera! Electric Company 1997-2010
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National
Wind
Watch'"

Presenting the facts
about industrial wind power

How big is a wind turbine?

An industrial-scale wind turbine is a lot bigger than one you might see in a schoolyard or be­
hind someone's house.

The widely used GE l.5-megawatt model, for example, consists of 116·,fl blades atop a 212-ft
tower for a tola! height 328 feet. The blades sweep a vertical airspace of just under all acre,

The I.S-megawatt Vestas V90 from Denmark is also common, Its I48-ft blades (sweeping more
than 1.5 acres) are on a 262-ft tower, totaling 410 feet·

Another model being seen more in the U.S. is the 2-megawatt Gamesa G87 from Spain, which
sports 143-ft blades (just under 1.5 acres) 011 a 256-ft tower, totaling 399 feel.

Many existing models and new ones being introduced reach well over 400 feet high, the higher
towers and extra·long blades being necessary to tum the generator in sites with lower average
wind speeds.

Transport of such large items and the cranes needed to assemble them often presents problems
in the remote areas where they are typically built. Roads must be widened, curves straightened,
and in wild areas new roads built altogether.

The steel tower is anchored in a platform of more than a thousand tons of cement and steel
rebar, 30 to 50 feet across and anywhere from 6 to 30 feet deep. Shafts are sometimes driven down
farther to help anchor it, and moulltain tops have to be blasted for it. The platform has to stabilize
the immense weight ofthe turbine assembly.

The gearbox - which transforms the slow turning rate of the blades to a faster rotor speed ­
and the generator are massive pieces of machinery housed in a bus-sized container, called the na­
celle, at the top of the tower. The blades are attached to the rotor hub at one end of the nacelle.
Some nacelles include a helicopter landing pad.

On the GE l.5-megawatt model, the nacelle alone weighs more than 56 tons, the blade assem­
bly weighs more than 36 tons, and the tower itself weighs about 71 tons - a total weight of 164
lQm.. The corresponding weights for the Vestas V90 are 75, 40, and 152, total 267 tons; and for the
Gamesa G87 72, 42, and 220, total 334 tons. . .

I!~!Qes J!J.!U,zgle.l1<md vibrations such huge moving machines unavoidably generate, they must
be topped withjlashingligfiisday andllighi!oll:lcreaset1J.errvisioiHty. . .. .. -_ ..
, Fl"nal1:Y; ili"iiIiiigiittlrbinesreqii:frea cor:responiifhglYliirg7TaTifaaifiimd them clear of trees and

other turbines to maximize the effect of the wind and avoid interference. For best results, they
should have at least 10 rolor diameters of clearance in the direction of the wind and 3 rotor diam·
eters in every other direction. In a line of several turbines perpendicular to the wind (as on a moun­
tain ridge), the GEL;;,MWIl1QdeL",,911!(\lleeda!J~ast :32.. 3cc.resll11d the Vestas Y90I8acrel'.ior~

.. -- --_.". _. - _. - ..... ,.,."..

each tower. In an array that can take advantage of the wind from any direction, the GE needs 82
acres and theyestas V90 III acres per tower.

In practice;'the-aieius'ed varies, averaging about 50 acres per megawatt of capacity. On moun­
tain ridges, the turbines are generally squeezed in about eight per mile.

mggerdQes!l()1.melli1Il1o~efficiellt.Jt just.Il1eansiJigger. QUlj:Jlll depends on ""indspeedllng
th\·LQQm!?jll~l:i9!l.Q(J:l!adediameter and generator size. Bigger blades on a taller lower can capture
more wind to run a bigger'generator,but they doli'i:1do so more efficiently thansffillllerIl1Ql!l':Is,.
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FAQ -- Size

How big Is a wind turbine?

Industrial wind turbines are a bigger
someone's house.

ones you UU,li,lH see in a schoolyard or "elitHlU

The widely used 1.5-megawatt model, for example, con~ists of 116-ft b~ades atop a 212-ft
a total height of328 feet The blades sweep a vertlcal ofJust under an acre.

The 1.8-megawatt Vestas V90 from is also common. Its 148-ft OlU1lles (sweeping more
1.5 acres) are on a 262-ft tower, totaling 410 feet

Another model being seen more in the U.S. is the 2-megawatt Gamesa G87 from Spain, which
sports 143-ft blades (just under 1.5 acres) on a 256-ft tower, totaling 399 feet

Many existing models and new ones being introduced reach well over 400 feet high.

I-J",w are the wind turbine components transported?

Transport of such large items and the cranes needed to assemble them often presents problems
in the remote areas where they are typically built. Roads must be widened, curves straightened,
and in wild areas new roads built altogether.

What kind of platform is a wind turbine set in?

The steel tower is anchored in a platform ofmore than a thousand tons of cement and steel
rebar, 30 to 50 feet across and anywhere from 6 to 30 feet deep. Shafts are sometimes driven
down farther to help anchor it. Mountain tops must be blasted to accommodate it. The platform
is critical to stabilizing the immense weight of the turbine assembly.

How much do wind turbines weigh?

In the GE l.5-megawatt model, the nacelle alone weighs more than 56 tons, the blade assembly
weighs more than 36 tons, and the tower itself weighs about 71 tons -- a total weight of 164
toni" The corresponding weights for the Vestas V90 are 75, 40, and 152, total 267 tons; and for

.lmesa G87 72, 42, and 220, total 334 tons.



What is the nacelle?

gearbox ~~ which a speed "'- and
",..,nerator are massive pieces housed a bus~sized cOllltaine,r, ,.;<,uvuthe nacelle,
the ofthe tower. The blades are attached the rotor one end Some
nacelles include a helicopter landing

Are wind turbines more intrusive than other structures of similar
size?

Besides the noise and vibrations such huge moving machines unavoidably generate, they must
be topped with flashing lights and night to visibility. TIle moving blades
attract attention.

How much area is required for a wind power facility?

The huge turbines require a correspondingly large area around them clear oftrees and other
turbines to maximize the effect of the wind and avoid interference. They should have 10 rotor
diameters ofclearance in the direction ofthe wind and 3 rotor diameters in every other direction.
II> '1 line of several turbines perpendicular to the wind (as on a mountain ridge), the GE 1.5-MW

lei would need at least 32 acres and the Vestas V90 78 acres for each tower. In an array that
can take advantage of the wind from any direction, the GE needs 82 acres and the Vestas V90
111 acres per tower.

In practice, the area varies, averaging about 50 acres per megawatt of capacity. On mountain
ridges, the turbines are generally squeezed in about eight per mile.

Can the area around a wind turbine continue to be used?

Onl:y by putting oneself in danger. Besides the unpleasant noises and distracting motion, wind
turbmes are not safe. They are high-voltage electrical devices with large moving parts. It is
estimated that for every 100 turbines, one blade win break off(see Larwood, 2005). In the
winter, heavy sheets ofice can build up and then fall or be thrown off. Access to the land around
wind turbines is usually restricted, even to the landowner.

Are bigger turbines more efficient?

r ey are just bigger. Output depends on wind speed and the combination of blade diameter
and generator size. Bigger blades on a taller tower can capture more wind to run a bigger

1eYJ~e(-Qt'DG\;·:lt:+h~~\.j"'d~r~~-t _£~C~-S?)· ~~DI:;~·e'~ ;;Q-te;~+ 1<.-; +han 'Si)1Cdler models
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About the Turbines
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About the Turbines

Fort Collins Utilities purchases eiectricity
generated at two Wyoming sites: the Platte
River Power Authority Medicine Bow Wind
Energy Project, near Medicine Bow, and the
Pleasant Valley Wind Energy Facility, near
Evanston.

Turbines can produce electricity at speeds as
low as 9 mph, and reach peak production
between 35 and 55 mph. The turbines shut
down at constant wind speeds of 56 mph or
greater, and when gusts exceed 62 mph.

Medicine Bow Wind Energy Project:

In 2005, Platte River Power Authority and Clipper Windpower, Inc. installed Clipper's 2.5 megawatt (MW)
Uberty Series wind turbine at the Medicine Bow wind site. Platte River purchases the energy from this
prototype turbine for the Fort Collins Utilities' Wind Program and the Town of Estes Park. This turbine, which
is the largest wind turbine in Wyoming, is expected to generate enough energy for about 875 homes per
year.

Other turbines at the site include:

• V42-600 turbine model

• 600 kW nameplate capacity at or above 36 mph

• Rotor diameter: 138 feet

• Tower height at hub: 131 feet

http://fcgov.com/utilities/wind-turbines.php 6/19/2007



• V47-660 turbine model

• Rotor diameter: 154 feet

• Tower height at hub: 164 feet

of blade tip: 200 feet• Total height to

• Rotor blades spin 30 times per minute

• 660 kW nameplate ca,pa(:lty at or above 33.5 mph

• Rotor blades spin 28.5 times per minute

• Total height to top of blade tip: 241 feet

Pleasant Valley Wind Energy facility:

• V8001.8 MW model (one of the world's largest commercial wind turbines)

@ Rotor diameter: 262 feet

• Tower height at hub: 220 feet (equivalent to a 21-story building)

• Total turbine height to top of biade tip: 351 feet

• Totai weight: 521,000 pounds

• Rotor blades spin 17 times per minute

• Tower foundation: 14.5 feet wide, 30 feet deep, takes an average of 270 cubic yards of concrete and 120
anchor bolts; a single 31-foot anchor bolt weighs about 160 pounds

privacy policy I disclaimer I ©1996-2007

http://fcgov.com/utilities/wind-mrbines.php 6/19/2007



Earth Systems Southwest

Patrick and Henderson (P&H)
Foundations for Wind rbine Support

Patrick and Henderson Tensionless Pier

Patrick and Henderson Rock or Pile Anchor Foundation



Did you know?

P&H mrl"tiiol1'" are nnme;.. ilVilillillJle for wind

o 25% to 35% less than the a gravity "m·",,,rl

o About 3% to 6% savings in total project development costs

foundations are the

o The smallest footprint available, with
SlJllea,U foundation.

less ground disturbance than a gravity

o Uses less total cnlnNCOT!=' and steel than a gravity splrea.d foundation with much

quicker assembly:

• 95 to 160 versus 390+ of concrete (60

• 16 to 20 tons versus 35+ tons steel (45 to 55%

Fewer materials make the P&H foundations a more attractiVe ecological and
environmental solution for foundation support.

a P&H tensionless pier foundations are the only Gl certified foundations in North
America.

We can offer site-specific GL certification for our
foundations, a unique advantage. Gerrnanischer Lloyd

mdati<ms are adaptable to the poorest of ground conditions and
landfills and mine spoils.

have a proven track record of about 5000 foundations installed
SU!)pclrt,rl(:l a'uu,,, 6000 MW of wind turbine capacity.

found,aticlI1s have a demonstrated performance record with tower frequency

requirements. Anchor foundations are fully load tested to factored extreme loads.

P&Htensionless pier foundations are supporting the largest vvind turbines to date in
North America, the Vestas V-90 on 105 meter towers in Snyder, Texas.

(Who says P&H foundations are only for smaller class wind turbines?)

With these facts,

{) Why consider anything else support today's wind turbines?

o foundations types are a costly unnecessary consumption
valuable resources of cement and steel.

(S) 2008 Earth Sysif-.\rnS Southwest


