
INTRODUCTION

Placing 30 or more industrial wind turbines, 
each 450-500 feet tall, on the ridges in 
Windham and Grafton would unquestionably 
introduce a permanent change to both the 
mountains and the character of these and 
neighboring towns. As before, this newsletter 
focuses on issues that need to be discussed 
relating to the turbine installation being 
considered for the 5000-acre tract owned by 
Meadowsend Timberlands and leased to the 
wind developer Iberdrola. The developers have 
provided few hard facts about their plans, so we 
decided to be proactive in identifying issues 
and gathering factual materials that community 
members can use in forming an understanding 
of the impacts of such a development. 
In the last issue we learned that over one 
quarter (121) of Windham?s buildings, including 
the school and the town hall, l ie within one mile 
of potential turbine sites and more than half  
(235) the buildings are within 1.5 miles or less 
from the likely turbines. At 2 miles, seventy 
percent (306) of Windham?s buildings would 

potentially be affected, as would as another 79 
buildings in Grafton and Townshend, making a 
total of 385 buildings.  Such density of human 
habitation near wind turbines is unprecedented 
anywhere in New England.  In future issues of 
this Newsletter we will address questions about 
the effects of having wind turbines this close to 
homes. But f irst we want to cover another 
fundamental topic: the impact of a commercial 
wind installation on the ecology of the 
Windham-Grafton-Townshend area. 

People concerned about the environment f ind 
wind energy appealing because they want 
energy generation that is not dependent on 
fossil fuels. But wind turbines are large complex 
structures with their own negative impacts on 
the environment.  In this issue, we examine the 
environmental impacts of a large wind 
installation along our own ridges. This topic is 
complex but, regardless of your view of this 
subject, we hope you will study this issue and 
give it serious thought. 
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MAP 1:  UNDERSTANDING THE TOPOGRAPHY OF WINDHAM, GRAFTON 
AND TOWNSHEND
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Windham is one of the highest towns in Vermont. It l ies at just under 2000 feet elevation near the 
Meeting House.  Our main thoroughfare, Windham Hill Road, runs through a high valley with higher 
ridge lines rising to about 2900 feet on the western side (Glebe Mountain) and averaging about 
2300 feet on the eastern side. The 5000-acre tract owned by Meadowsend being proposed for wind 
turbines is located on the eastern ridges. Map 1 show that there is surprisingly litt le dif ference in 
elevation between Windham?s ridges and the valley f loor. 

MAP 2: WATERSHEDS OF THE WINDHAM, GRAFTON, TOWNSHEND AREAS

Water run-off  is a major aspect of high-elevation ecology, as rainwater is partly absorbed into the 
ground and partly runs off , trickling through the tree roots, moss and grass on its way to creeks and 
then on to rivers.  Mountain ridges divide the land into watersheds, areas of land in which all water 
f low is directed to a particular river. 
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MAP 2 

The town of Windham is unusual in that it stands at the apex of three important watersheds with 
most of its water going to two of them: Saxtons River and West River, with a lesser amount to 
Will iams River.  Map 2 distinguishes the three sheds and situates them in dif ferent towns.  Our 
focus is on the Saxtons River watershed, colored in light green, because the bulk of the waters from 
the Meadowsend tract f lows into it.



The blue area is the Meadowsend tract (sometimes called the Stiles Brook tract). Most of it is in 
Windham, the rest in Grafton. On the south side, streams f low into the Styles, Will ie and Howe 
Brooks. They are known as the Three Sisters and each is classif ied by the State as ?pristine.? 

Please take a moment to study Map 3. You will note that the Three Sisters f low into the south 
Branch of the Saxtons River. Meanwhile, at the top of the map, in the north part of Windham, 
streams from Glebe Mountain and Hitchcock Hill, are augmented by waters coming off  the northern 
slopes of the Meadowsend tract. These streams form the headwaters for the north Branch of the 
Saxtons River.  These two branches wrap around the Grafton-Windham woodlands and the west 
portions of Grafton and join in the middle of Grafton. 
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MAP 3: THE RIVERS OF THE WINDHAM-GRAFTON-TOWNSHEND AREA

Carrying water from the ridges, two main rivers course from Windham to Grafton.  These are the 
south and north branches of Saxtons River, shown on Map 3.
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MAP 4:   STEEP SLOPES IN THE WINDHAM, GRAFTON, TOWNSHEND AREA

Map 4 makes a f inal point about the altitude of our locale. The Stiles Brook tract is generally at an 
elevation of about 1900 - 2400 feet. Windham averages around 1700 feet elevation, but the town 
of Grafton is much lower, at an elevation of about 840 feet. That extreme dif ference in elevation 
makes for steep slopes between the Meadowsend tract and both Windham and Grafton, most 
exceeding a 15%  grade. Heavy rainfall events, predicted to become more numerous in the future, 
cause the north and south branches of Saxtons River to swell. They converge in Grafton, which is 
why it and the towns further downstream have a recurring problem with f looding. 
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ECOLOGY OF THE MEADOWSEND TRACT

Water. The Meadowsend tract 
consists of a set of various 
ridges, with a mix of dif ferent 
springs, streams, wetlands, and 
swales between ridges. Within 
one mile of the turbines likely 
for this site, Windham has 
approximately 31 miles of 
?riparian areas,? i.e., corridors 
within which streams f low. By 
contrast, the Lowell wind 
installation has about 16.5 miles 
and the Sheff ield wind plant 
18.7 miles of these riparian 
areas within one mile of their 
turbines. Another measure of 
the amount of surface water is 
the number of culverts handling 
drainage within one mile of 
wind turbines. Windham has 

110 culverts within one mile of projected wind turbines, whereas Sheff ield has 26 within the same 
distance and Lowell has none. This highlights the fact that the Windham-Grafton area contains not 
only an abundance of streams but also a high density of human population. 

Porous Ground. The ridges of the Windham-Grafton area are heavily forested with many open areas 
forming marshes and small ponds capable of holding water. The Meadowsend tract functions like a 
cluster of ?sponges? that absorb downpours, a natural way of moderating drastic outf lows into the 
streams and rivers. This ?porous? ground is kept open and permeable by the extensive root systems 
of trees and vegetation. Even when its ability to absorb is exceeded and the banks of its streams 
overf low, the intertwining roots prevent soil erosion that would otherwise occur. 

Wildlife. The area surrounding and including the Meadowsend tract contains the largest 
untrammeled habitat in all of southern Vermont. The extensive wildlands, consisting of some 
13,500 acres, running east from Windham to Grafton and Townshend are home to moose, deer, 
bear, northern bobcat, snowshoe hare, American marten, red fox, beaver, and others. The largest 
harvest of moose by hunters in southern Vermont comes from this area. 
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Of course we can?t forget about the birds and bats. Species in 
the area include barred owls, ruffed grouse, red-tailed and 
red-shouldered hawks, many warbler species and bats.  Our 
ridgelines are primary breeding, nesting and foraging areas for 
birds. The Southeastern Vermont Audubon Society Hawk Watch 
at Putney Mountain has averaged more than 6000 migrating 
raptors (eagles, hawks, falcons and vultures) each year for the 
past 10 years. Similar numbers should be expected to pass along 
our ridge lines. Due to the generosity of landowners, the entire 
wildlands area, except for the Meadowsend tract, is protected 
from development. 

REQUIREMENT OF A INDUSTRIAL WIND TURBINE INSTALLATION

To understand the changes that would 
occur to our ridge lines, we need some 
details about the turbines themselves 
and the processes required to install 
them. 

Size of wind towers. Seen at distances 
of many miles, industrial wind turbines 
appear light and airy. In fact, they are 
massive structures. When an entire 
turbine tower is assembled the height 
can be 500 feet or more. Each has a 
total weight of 809,500 lbs. or 405 
tons. Take a moment to look at the 
sidebar, in particular the size and 
weight of the components from which 
a turbine tower is assembled. The 
obvious question: how are they going 
to move these components to the 
highest elevation? 



8

COMPONENTS OF AN INDUSTRIAL WIND TURBINE

A company brochure details the components of a 3-megawatt Vestas V-90 wind turbine, now 
discontinued but similar to those that would be used on the Meadowsend site.  It is 
composed of 4 major components that are transported separately and assembled on site:

     1. Steel  tower.  The tower supports 
everything else, would be 344 feet high, and 
weighs 562,000 lbs. or 281 tons. 

     2. Nacel le. This is the big box that sits on 
the top of the tower and contains the 
generators and gearing. It weighs 154,000 
lbs. or 77 tons. 

     3. Hub and nose cone.  The hub and nose 
cone are attached to the nacelle.  They weigh 
48,500 lbs. or 24.25 tons.  

     4. Blades.  Each of the 3 blades has a 
length of about 145 feet and a weight of just 
under 15,000 lbs. 

When attached to the hub, the blades have a diameter of 295 feet and sweep out an area of 
just over 1.5 acres.  This area is close to two football f ields side by side standing on end. 
Here is a picture of the Nacelle of a Vestas V-90 with the Hub and Nosecone attached.

When the entire turbine is assembled using the taller base, it will have a height of 495 ft.  
The corresponding total weight would be 809,500 lbs. (405 tons). Above is a nacelle being 
transported to a wind turbine site.
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Road Construction. Vehicles to transport these structures require roads at least 40 feet wide and 
highly compacted.  They must be fairly level with gradual inclines and wide enough to maneuver 
blades 145 feet long. Unlike the Lowell site on which turbines are placed in a straight string along a 
single ridge line, the Meadowsend tract consists of a cluster of several ridges with lower areas 
between them. This means even more connecting roads to be built, with high places blasted and 
leveled down, and low places between the ridges f il led in and compacted. In addition, roads 
capable of carrying this equipment from the town roads to the ridge roads must be constructed. 
Take a moment to consider some of these images of road building for turbine installations on 
Lowell Mountain in Vermont and Mt. Kelsey in New Hampshire. 

Lowel l  Mountain Road
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Base construction. Along with the roads to carry the equipment, the base for each turbine is from 6 
to 30 feet deep and requires tons of rebar and concrete.  Often, blasting down to bedrock is 
required. The base for a Vestas 3.0 MW turbine would take about 250 cubic yards of concrete, and 
weigh over a mill ion pounds.  Although the base itself  is about 50 feet across, the cleared area 
around the base is about 5 acres. 

IMPACT ON FLOODING

Cutting trees and replacing organic soil 
with inorganic hard-pack for roads and base 
areas introduces a permanent and 
irreversible change. A signif icant amount of 
land that is presently able to absorb rainfall 
and snow melt will become hard packed 
stone and concrete for roads and turbine 
sites.  In the absence of detailed plans for 
the installation, we conservatively estimate 
that 150 - 200 acres of the Meadowsend 
tract will be covered with impermeable 
surfacing.  Such development would 
clearly increase the potential for f looding 
as water would run much more rapidly off  
the high ground, primarily towards Grafton. 
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As we pointed out earlier, the Windham-Grafton-Townshend ridges stand at the head of an 
extensive undeveloped wildlife area that is one of the largest in southern Vermont. Access roads 
would be cut and foundation sites for the turbines would be located at the apex of this wildlife 
area, creating habitat fragmentation. Deforestation and the turbines themselves create a 
completely new environment for the mammals, birds and other animals that presently inhabit 
these forests and wetlands.  According to the National Renewable Energy Laboratory, ?this 
modif ication represents a potentially 
signif icant degradation in ecosystem 
quality.? 

Scientists have studied the impact of wind 
installations on wildlife habitat.  After 
extensive research, The American Society 
of Mammalogists concluded: ?onshore 
wind-turbine construction and associated 
infrastructure have pronounced effects on 
wildlife habitat . . . including increased 
habitat loss and fragmentation and 
subsequent loss of species from areas 
around developments.?  Such 
construction also ?impacts alteration of 

Grafton is already prone to f looding, even more so than Windham due to the convergence 
of the north and south branches of the Saxtons River at Grafton center.   Recently, 
Hurricane Irene (August 28, 2011) caused serious erosion, and loss of roads and culverts in 
Windham.  But the storm hit Grafton especially hard, taking out a covered bridge, the main 
bridge, and many culverts, and f looding many homes, studios and businesses.  Not as well 
known is that our f lood-producing topography can combine with a second problem that 
makes f looding worse. The National Weather Service reports that northern Windham 
County is prone to ?convective storms,? localized and capable of dumping a huge amount 
of precipitation in a short t ime.  Precipitation amounts exceed those in other places, 
resulting in a larger snowpack and heavier rains.  Such a storm washed out Rt. 121 in 
Windham a few years ago at considerable expense and inconvenience to the community. 
In such storms, there is over-extension of the capacity of our ridge areas to absorb and 
disperse rainwater and snow melt, and of our streams to slow their f low.  The addition of 
large tracts of cleared and compacted land in high altitude areas would increase the 
likelihood and intensity of f looding in an already f lood-prone area.

IMPACT ON WILDLIFE

A FLOOD PRONE AREA
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dispersal or migration corridors.?  We can well understand why they resolved that ?comprehensive 
environmental assessments that include multi-year pre-construction studies be made prior to 
selection and construction of sites for wind energy facil it ies.? No such environmental assessments 
by Meadowsend took place before it chose to disregard the long established prohibit ion on 
ridgeline development in Windham?s Town Plan and invited Iberdrola to construct an industrial 
wind project on its property. See the sidebar on how it circumvented this prohibit ion.   

There have been recent efforts to quantify the ?habitat impact area? around turbines, called the 
?edge effect.? These efforts use an 
assessment that measures the area of 
fragmentation and decrease in habitat 
quality.  The results suggest that 
disruption to habitat lands would be 
about 60 acres per megawatt for a 1.5 
MW turbine. It can be assumed that a 
tower with double this capacity, such as 
the Vestas 3.0 MW turbine, would have 
an effect over an even greater area.  
Even if  the edge effect were only 100 
acres per megawatt, we could see 
wildlife foraging and breeding lands 
being affected over several thousands of 
the 5000 acres. 

The f irst and second issues of this newsletter 
focused on the proximity problem, the 
unprecedented number of homes within 1/2 to 2 
1/2 miles from the probable clusters of turbines 
on the Meadowsend tract. In this issue we f ind 
that building on this site would require a massive 
reconfiguration of the mountain ridges on which 
the turbines would be placed. As a result the 
geology and hydrology of the Saxtons River 
watershed would be permanently changed. The 
risk of f looding would likely rise, especially in 
Grafton and further downstream. The potential 

damage to municipal infrastructure and homes is not just a town but also a regional issue. Yet this 
analysis also goes beyond our concerns as residents and property owners. It also shows that the 
ecology of the Stiles Brook tract would be degraded. It bids us to protect the Windham - Grafton - 
Townshend ridges as wildlife habitat and to preserve their integrity. 

OUR CHALLENGE
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Who are t he Fr iends of  Windham? 

We are a new grass-roots organization and we invite those who share our mission to join. Our 
purposes are: To encourage preservation of the rural heritage and the woodlands of the Town of 
Windham; To encourage comprehensive renewable energy ideas and proposals for our town, 
consistent with the ecology of our lands and the well-being of our fellow cit izens; To raise 
contributions for our work. The goal of our Newsletter is to foster rational discussion of renewable 
energy ideas and proposals. All of us are property owners in the Town of Windham, guided by the 
common good of our community; we are not lobbyists representing corporate clients or economic 
agendas. We are particularly interested in analyzing facts and providing clear information. In the 
next several editions, we will focus on core issues raised by Iberdrola?s proposal to develop an 
industrial-scale wind installation on the Stiles Brook Tract. In future Newsletters, we hope to 
discuss broader issues and proposals to further the goal of making Windham independent of fossil 
fuels for the town?s electricity requirements. 
Donations, which are tax-deductible, can be sent to the Treasurer at Friends of Windham, Box 297, 
Londonderry, Vermont 05148,. Check should be made out to: Glebe Mountain Group/Friends of 
Windham. Inquiries can be sent to the same address or by email to fw@vermontel.net. 
We especially appreciate the charts, map and photo provided by Frank Seawright, Chris Fisher, and Jim 
Morey. The Newsletter header is by Steve Maurath. The working group of the Friends of Windham 
consists of Dave Cherry, Dave Crittenden, Ginny Crittenden, Marcia Clinton, Jerry Dyke, Nancy Dyke, 
Chris Fisher, Imme Maurath, Steve Maurath, Nancy Tips, and Donn Welton. 

FRIENDS OF WINDHAM
Box 297
LONDONDERRY, VT  05148
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