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FOREWORD 

This Wind Energy Legal Reconnaissance paper was prepared by the Solar Energy 
Research Institute to fulfill, in part, SERrs solar information dissemination function. 
This paper is part of the Market Development Branch Law Program, which in turn is a 
part of the overall program of the Technology Commercialization Division. 

This is the second of five Legal Reconnaissance Papers sponsored by the SERI Law 
Program. The other four address (I) legal issues surrounding the commercialization of 
OTEC, (2) utilities and solar technologies, (3) municipal bonds as a method of 
accelerating public and municipal interest in solar energy, and (4) legal issues raised by 
the commercialization of SHAC devices. These five studies are meant to broadly survey 
the legal questions that are raised by either a specific solar technology (i.e., OTEC, 
WECS, and SHAC), or a potential barrier or incentive to the' general commercialization 
of solar technologies (i.e., utilities and municipal bonds). It is hoped that these 
reconnaissance papers will be springboards for further, more detailed studies of some 
aspect of the general topic covered. · 

The author ofthis paper, Lynde Coit, is a law student at the Cornell Law School. He was 
a consultant to the Law Program during the summer and fall of 1978. The Law Program 
would like to acknowledge the editorial assistance provided this paper by Kevin O'Brien, 
a law clerk to the Law Program during the spring of 1979, and Professor Jan Laitos, a 
SERI consultant and visiting law professor. 

Approved for: 

SOLAR ENERGY RESEARCH INSTITUTE 

h M. Carlson 
istant Director 

T chnology Commercialization Division 
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Jon Veigel 
Branch. Chief 
Market Development Branch 
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ABSTRACT 

The idea of harnessing the wind's energy is not a new one. Prior to World War II, over six 
million small windmills were built in the United States. Unfortunately, the development 
of cheaper fossil fuels during the postwar industrial boom resulted in the large-scale 
abandonment of wind generation devices. Suddenly, however, with the price of fossil 
fuels rising almost daily, wind energy has once again become an attractive energy 
alternative. 

Before the potential of wind energy can be realized, large-scale commercialization will 
have to occur. Standing in the way of commercial development are various institutional 
and legal barriers. These include (l) possible conflicts with existing zoning and other 
land-use planning schemes, (2) the question of guaranteeing access to the wind, (3) 
possible tort and environmental law issues raised by WECS operation, and (4) the critical 
problem of creating financial incentives. This paper discusses the implications of each of 
these issues and suggests solutions where practicable. 
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SUMMARY 

The idea of harnessing the wind's energy is not a new one. Prior to World War IT, over six 
million small windmills were built in the United States. Unfortunately, the development 
of cheaper fossil fuels during the postwar industrial boom resulted in the large-scale 
abandonment of wind generation devices. Suddenly, however, with the price of fossil 
fuels rising almost daily, wind energy has once again become an attractive energy 
alternative. 

Federal legislation includes wind within the definition of solar energy. Wind energy 
conversion· is an important element in the nation's future energy policy. But before the 
potential of wind energy can be realized, large-scale commercialization will have to 
occur. Standing in the way of that commercial development are various legal and 
inStitutional barriers. The purpose of this paper is to identify those barriers, discuss 
their implications, and propose possible solutions. 

Several legal issues are raised by large-scale wind energy development. The problems 
associated with machine siting and the impact of existing zoning schemes will be 
critical. Likewise, the need to guarantee access to the wind must be addressed before 
large-scale investment is possible. Finally, the tort and environmental law questions 
raised by the operation of huge arrays of wind machines are significant. 

The major institutional barrier to large-scale wind energy development is financing. 
While wind energy conversion systems (WECS) are cost-effective over the long run in 
some circumstances, the initial investment cost is high.· The financial institutions that 
control most of the money used for new construction are typically conservative in 
backing new technologies. And since WECS are only marginally cost-effective for most 
uses, a difference of a few percentage points in the interest rate charged a WECS 
installer can be crucial. Consequently, financial incentives from the government will be 
a much needed spur to commercial development. · 

Ultimately, public acceptance will be the key to large-scale WECS commercialization. 
Legal and economic institutions can be changed, but will do so only if pressured by an 
interested public. Thus, not until the public decides that wind is an attractive and viable 
energy alternative will the potential of wind power be fully realized. 

3 
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SECTION 1.0 

INTRODUCTION 

"The atmosphere enveloping the earth is a rotating, regenerative thermal engine, stoked 
by radiant energy from the sun." [1] This engine converts about two percent of the 
energy received from the sun into mec~~ical energy in the form of wind [2], resulting in 
total power generation of aqout 3 x 10 kilowatts [3]. The total wind ener~ available 
over the land area of the United States, currently calculated to be 1.15 x 10 4 kilowatt 
hours [41, is conservatively estimated to have an electricity-generation potential of one 
trillion kilowatt hours annually by the year 2000 [5]. This is equivalent to 13.6 percent of 
the nation's projected annual demand for the year 2000 [6]. 

To harness this energy, over six million ·small windmills were built in the United States 
prior to World War IT. These windmills were used to pump water and produce electricity 
for farms and homes throughout the Midwest and Southwest [7]. Unfortunately, the vast 
majority of these have fallen into disuse-rendered uneconomical by cheaper fossil 
fuels. When, however, in the fall of 1973 the Organization of Petroleum Exporting 
Countries (OPEC) quadrupled the price of petroleum [8], oil was no longer inexpensive 
and the United States' reliance on imports for nearly 50 percent of its petroleum [9] 
began to have ominous political overtones. Although the United States has vast amounts 
of coal, concern with the environmental degradation caused by burning coal [l 0] has 
increased the nation's interest in alternate, renewable forms of energy, including wind. 

The Federal Solar Energy Research, Development and Demonstration Act of 1974 
(SERDDA) [ll] declares that it is the policy of the Federal Government to "pursue a 
vigorous and viable program of research and resource assessment of solar energy as a 
major source of energy for our national needs," and to "provide for the development and 
demonstration of practical means to employ solar energy on a commercial scale" [12]. 
The Act specifically includes wind within the meaning of solar energy [13]. President 
Carter's National Energy Plan provided that, "Wind systems can supply energy to small 
utilities, hydroelectric systems, and dispersed users of power" [14]. The National Energy 
Conservation Policy Act requires that states formulate residential energy conservation 
plans that include "devices to utilize ... windpower" [15]. 

It is estimated that the cumulative savings between 1980 and 2000 that could rP.sult from 
the use of wind power would be the equivalent of 270 million to 4 billion barrels of oil in 
nuclear, coal, oil, and natural gas [16]. To achieve these savings, huge arrays of wind 
turbines and rapid implementation of wind technology will be necessary [17]. 

The purpose of this paper is to provide a survey of the legal barriers facing large scale 
implementation of wind energy conversion systems (WECS), and to outline some of the 
potential opportunities available through large scale commercialization. Wind energy 
will encounter many of the same problems met by the other solar technologies, but some 
of the problems, such as those generated by the active and potentiAlly dangerous wind 
turbine, are unique to W ECS. 

Despite the popularity of wind machines [l &l in the early part of this century [19], they 
seldom appear in early statutory or case law. Only California [20], Florida [21], Texas. 
[22], and Nebraska [23] mentioned windmills in their statutes. Recently, however, some 
states have enacted laws providing incentives for taxpayers who purchase or build 
devices collecting energy from the wind [24]. For example, a new Nebraska statute 
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permits certain municipalities to establish and regulate windmills [25]. Other legislation 
deals primarily with mechanics liens and the like, and not with issues directly concerning 
potential WECS developers. 

The scarcity of cases involving windmills [26] suggests that their use in rural areas for 
traditional purposes will meet with no legal opposition. Legal problems will arise instead 
from deviations from these customary uses. Any attempt, therefore, to predict future 
legal issues must be made with an eye on technical innovations being proposed [27]. Con
versely, it is important for those who would develop new wind-powered technologies to 
be aware of the legal framework within which they operate. Any emerging technology 
depends ultimately on positive public opinion for acceptance. Wind energy is now 
thought of positively by a public that knows little about it but wishes to have abundant 
energy and avoid environmental despoilation [28]. Those who attended the Second 
Workshop on Wind Energy Conversion Systems [29] feared that hasty implementation of 
WECS could eliminate the whole program [30]. The sort of legal imbroglios that have 
plagued the development of nuclear energy would certamly be a. severe sell.Jack. Though 

·many perceived barr·iers to large scale WECS exist, some of these serve legitim ate 
purposes. Therefore, one should not be too hasty in calling for their removal. 

The legal issues will be presented roughly in the chronological order in which they would 
arise. Financing, siting, possible tort liability, and environmental problems are each 
discussed in turn. One topic which is not discussed is the interconnection between wind 
energy conversion and public utilities. This broad area has been treated in depth by other 
authors [31], and is generally beyond the scope of this article. 

6 
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SECTION 2.0 

FINANCING 

Present wind energy conversion systems in both small- and large-scale applications, 
although cost-effective over the long run in some circumstances [32], suffer from high 
initial costs. This problem is heightened because electricity generation from wind is a 
new technology whose ultimate economic viability has yet to be conclusively 
demonstrated [33]. Financial institutions that control most of the money used for new 
construction are typically conservative in backing new technologies [34]. Furthermore, 
because WECS presently are only marginally cost-effective for most uses, a difference of 
a few percentage points in the interest rate charged a WECS installer who finances 
through a loan can be crucial [35]. Financial incentives from the government might, 
therefore, accelerate the rate of WECS acceptance in the market place [36]. 

A number of states have enacted solar energy tax incentive laws [37]. These include 
income tax deductions [38] and credits [39]. Some of the states' tax provisions limit solar 
energy to "solar energy heating and cooling units" [40] and would thus not apply to wind 
machines. Others expressly include wind in the definition of solar technologies to which 
the incentives apply [41]. Still others contain ambiguous language, such as this definition 
of solar energy device: "any system which provides heating, cooling, electrical power or 
mechanical energy by means of collecting, transferring and storing solar generated 
energy" [42]. This definition arguably includes wind energy. It is likely that most states 
who neglected to include "wind" within their solar tax incentives did so by mistake and 
will correct this omission when it is brought to their attention. 

Some states [43] require that the solar energy collecting device meet certain standards 
before it can qualify for tax incentives [ 44]. The lack of such standards for wind 
machines will be a major stumbling block in qualifying for favorable tax treatment. A 
prime concern of those involved with WECS marketing should therefore be the drafting 
and distribution of standards applicable to wind machines. 

Most states, however, lack the resources required to provide truly effective tax incen
tives [45]. A study is currently being made"· ... to identify the most effective forms of 
government economic incentives to commercialize large and small wind systems in 
various applications" [46]. Although there is little empirical data on the actual effec
tiveness of the state incentives, it seems fair to say that they often do not involve 
enough money to overcome consumer reluctance. 

The Federal Government has the resources necessary to provide more effective financial 
incentives. For example, the Energy Tax Act of 1978 [47] provides tax credits for both 
homeowners and businesses. Title I of the Act provides for a Residential Energy Credit, 
that applies to "wind energy for nonbusinesses residential purposes" [48]. The credit is 
directly deductible from the taxpayer's tax liability, thus reducing the amount he must 
pay; one dollar for each dollar of the credit. The total credit equals 30 percent of the 
first $2,000 invested and 20 percent of the next $10,000 [49]. This credit is 
nonrefundable (if the credit exceeds the taxpayer's total liability he cannot receive a 
rebate from the government), but any excess can be carried over to the next year and 
applied against that year's tax liability [50]. This credit should be helpful in offsetting 
the high initial cost of WECS. A wind machine costing $5,000 would entitle the 
purchaser to a $1,200 tax credit, greatly decreasing the time necessary for him to recoup 
his investment through reduced outside energy costs [51]. 

7 
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The Energy Tax Act, in Title III, also provides for a business investment tax credit "to 
encourage new energy technology" [52]. The additio.nal tax credit may be directly 
subtracted from the business's tax liability, and any excess (credit greater than liability) 
is directly refundable to the business [53]. The credit may be used by those who spend 
money on "wind energy property" [54]. The availability of this credit should spur utilities 
Jand industries to consider wind energy generation [55]. 

A companion bill, the National Energy Conservation Policy Act of 1978 [56], provides for 
secondary financing and loan insurance for energy conserving improvements and systems 
"designed to utilize wind energy" [57]. The secondary financing is to be provided by the 
Federal Home Loan Mortgage Corporation and the Federal National Mortgage 
Association [58]. The applicable mortgage limits are increased by 20 percent to cover 
the costs of solar energy systems [59]. The loan incentive programs, however, only apply 
to systems "in conformity with such criteria and standards as shall be prescribed by the 
Secretary [of Housing and Urban Development] in consultation with the Secretary of 
Energy" [60]. Thus, it is important for those in the wind energy industry to assist the 
Secretary in seeing that such "criteria and standards" are promulgated as soon as 
possible, and that they reflect current knowledge of wind machine performance. Once 
standards have been established, manufacturers must produce machines that can be 
warranted as meeting those standards [61]. 

8 
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SECTION 3.0 

SITING 

3.1 ZONING 

Zoning is the most pervasive form of land use control in the United States. All states 
have zoning enabling legislation [62] and most communities of over 5000 population have 
enacted zoning ordinances. Zoning is usually a function performed by each political unit 
and reflects the values of the local citizens. In Euclid v. Ambler [63], the United States 
Supreme Court established zoning as a legitimate exercise of the police power to 
regulate for the public health, safety, and welfare. Zoning ordinances, like most 
legislative enactments, are presumed valid [641; they will be overturned only when they 
are "clearly arbitrary and unreasonable, having no substantial relation to the public 
health, safety, morals, or general welfare" [65]. One who wishes to attack a zoning 
ordinance thus has a heavy burden. 

The typical zoning ordinance provides for areas restricted to residential use, areas that 
permit commercial uses, and areas zoned for general industrial use. Because practically 
any use is permitted in an industrial area, WECS should meet no zoning problems there 
[66]. It is in residential and commercial areas that the zoning ordinances will cause the 
most problems for wind turbines. Most zoning ordinances say nothing about windmills. If 
windmills become common, specific zoning provisions can be expected. These may range 
from the simple addition of windmills to the list of accessory uses to which a landowner 
can put his property, to outright bans. 

It has been held by the United States Supreme Court that: "The concept of the public 
welfare is broad and inclusive . . . . The values it represents are spiritual as well as 
physical, aesthetic as well as monetary. It is within the power of the legislature to 
determine that the community should be beautiful as well as healthy, spacious as well as 
clean ... " [67]. This statement has been used to support 7.oning on solely aesthetic 
grounds [68] 1 a position [69] that most stRtP.s nnw support. 

Many who oppose wind machines consider them aesthetically unpleasing. This view can 
be given the force of law through the enactment of zoning legislation that prohibits wind 
machines on aesthetic grounds. Zoning legislation has been upheld that limits, on 
aesthetic grounds, the uses to which property may be put [70]. Wind machines may be 
successfully challenged under such statutes, especially if they are located in residential 
areas. 

Wind machines can also be expected to conflict with the height restrictions commonly 
found in zoning statutes. There is an additional problem unique to wind machines: 
whether height is to be measured from the top of the tower or the top of the propellor 
arc [71]. Considerations such as this point out the need for a model zoning ordinance for 
communities who wish to provide for use of wind energy machines [72]. It would be~, 
useful to include in such an ordinance restrictions aimed at avoiding reckless WECS • 
installation as a means of ensuring favorable public opinion. 

The zoning issue for small wind machines is basically one of public acceptance. If a 
community chooses to exclude WECS it can legally do so. If a community wishes to 
permit or encourage WECS development it can remove any hinderances through simple 
amendment of its zoning Oi'dimwces. Some restrictions on WECS use are clearly 
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justified, and local communities may need assistance in deciding how to draw a wind 
energy zoning ordinance. 

Larger scale wind energy generating projects should encounter fewer problems with 
zoning. For the most part, they are likely to be sited far from zoned residential 
communities; to do so otherwise would be to invite liability, at least until WECS have 
been proven safe. Many states have power plant siting statutes for major utility 
facilities [73], that typically exempt qualifying facilities from local and land use 
controls l7 41. 

There are various procedures to avoid the harsh impact of a zoning prohibition. Most 
common of these is a variance, usually granted only when there has been a showing of 
unnecessary hardship, a difficult burden to sustain [75]. Utilities regulated by the state 
public utility commission may be able to appeal local zoning decisions directly to the 
commission [76]. 

3.2 GUARANTEED ACCESS TO WIND 

The power in the wind varies directly as the cube of its velocity [77]. This means that by 
reducing the wind speed by 50 percent, the energy that can be generated is reduced to 
one-eighth the original amount [78]. Even the seemingly slight reduction in wind speed 
from l 0 miles an hour to 8 miles an hour results in a 50 percent reduction from the 
energy originally available. Therefore, it is of crucial importance for those who wish to 
generate electricity from the wind to be assured of a dependable supply of unimpeded air 
flow. 

The legal issue surrounding guaranteed access does not involve conflicts with existing 
law, as in zoning, but rather the lack of any legal doctrine assuring a wind machine owner 
continued access to unimpeded wind flow over his property. A similar problem faces 
those who wish to install solar collectors [79]. Some writers see this problem as one 
which "may prove most troublesome for WECS promoters" [80], but one that cannot be 
fully evaluated unfil more technical data is available as to how long it takes the wind to 
recover lost power [81]. The wind recover·s its speed from 5 to 10 rotor diameters after 
passing through a machine [82]. Large-scale WECS tlevelupers will probably want to 
locate in remote areas far from any obstructions and purchase sufficient land to 
guarantee their wind now. Clearly, ownership of the sur·ruuutliug land is the best 3olution 
to this problem; unfortunately, this solution may be prohibitively expensive for small 
users. The task is to find a less costly way for small users to protect their air flow. 

One proposed solution is the acquisition of negative easements over the property of 
adjoining landowners [83]. By use of a negative easement, the WECS owner can purchase 
the legal right to prevent the adjoining landowner from obstructing his wind flow [84]. 
Such an easement might drastically reduce the value of the adjoining land because of its 
reduced development potential. In this case the price for .the easement would be high. 
Furthermore, because a wind machine must pivot to adjust to the direction of the wind, 
easements might have to be purchased in several directions. 

The question arises as to whether a legal right to wind can be found or created. A much
cited state court decision, which precluded the existence of a common law right to 
sunlight, held that there is no authority for the proposition that "in the absence of some 
contractual or statutory obligation-a landowner has a legal right to the free flow of 
light and air across the adjoining land of his neighbors" [85]. England recognizes a right 

10 



- ~~~ 
!&::~·1~1--------------------------------------------------------~~~~ 

to sun and air through the Doctrine of Ancient Lights. The right created by the doctrine 
is not, however, to receive sun or wind of a commercially usable intensity. The standard 
is instead based upon the ability to read without a lamp during the daytime. The doctrine 
is consequently not a persuasive basis for foreclosing the wind rights of commercial · 
WECS [86]. 

Those that seek legal protection of their "wind rights" often make analogies to the rights 
secured by nonrenewable natural resources [87]. Though this makes for an interesting 
discussion, the analogies are for the most part inappropriate because wind is a renewable 
resource. 

Some support does exist for those who seek to use the law of access to either water or 
sunlight as models for wind rights. The law of surface water has been suggested as an 
analogy for sun rights law [88]. New Mexico has recently implemented this idea in a 
statute that appears to present at least as many problems as it solves [89]. Water law is 
complicated [90] and not well suited to wind because it invokes different legal doctrines 
according to the scarcity or abundance of water in the region involved [91]. An analogy 
to the emerging law of sun rights might eventually prove useful once case law and 
statutes define its parameters. 

For example, in holding that there was no common law right to sunlight, one court left 
open the possibility of a statutory or contractual right [92]. A contractual right is 
probably too costly for the small developer. There remains the possibility of a statutory 
right to wind access that could be created by the legislature. If wind machines gain 
sufficient public support, a· "wind rights" statute might be enacted. At present, however, 
insuring access to wind is the potential WECS developer's own responsibility. 

Another possibility for establishing a right to wind can be found in the law of weather 
modification, where it has been held that a landowner has a natural right to the weather 
he would normally receive [93]. But this holding applies directly only to precipitation 
[941 and involves the interference with that right by a new and unexpected technology. 
Too many wind-obstructing structures have been built for the courts to hold that such 
construction is illegal. 

3.3 NEPA AND OTHER FEDERAL AND STATE STATUTES 

The National Environmental Policy Act (NEPA) [95] mandates that all activities of the 
Federal Government be done in the least environmentally objectionable manner. 
Environmental impact statements must be filed for all " ... major federal actions 
significantly affecting the quality of the human environment" [96]. Each of these terms 
is construed liberally. "Major federal actions" include issuing a permit [97], making a 
loan [98], and proposing a budget [99], as well as more concrete actions [1 00]. An 
environmental impact statement (EIS) must address all "alternatives to the proposed 
action" [101]. Since most alternatives to a major wind energy power plant involve more 
environmental harm than the wind plant, the EIS requirement should raise no problems 
beyond the cost of the statement itself, which can be considerable [102]. A recent study 
by George Washington University suggests that "compliance with these statutes should 
require only the time and money necessary to comport with the procedure outlined in the 
statute" [103]. When the requirements of NEPA prove burdensome to a project deemed 
to be in the nation's best interest, Congress has shown a willingness to exempt that 
project from the requirements of the Act, as was done with the Alaskan pipeline [104]. 
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Many states also have environmental policy acts [l 05]. These usually apply only to direct 
state action and not to state issuance of permits, such as permits for WECS devices. 

An increasing number of states have state power plant siting statutes [1 06]. Typically, 
these apply only to power plants above a minimum size [l 07] and would not apply to small 
wind turbines. Some, such as California's [108], apply only to electricity generated from 
thermal or water power, probably because large-scale wind-powered electricity genera
tion was not contemplated when the statutes were passed. If such large WECS become 
prevalent, amendments to the statutes can be expected. 

Permits for power plant construction are either granted or denied depending upon the 
plant's compatibility with the state and local land use plans, environmental effects, and 
efficient utilization of natural resources [l 09]. The permit process should not create any 
undue hardships for carefully planned WECS use. WECS in coastal areas will have to 
comply with state coastal management statutes [ll O]. California, for example, requires 
permits to be issued by the f:Rlifnrnia Coastal Zone Commission for any development 
within 1,000 yards of the Pacific coastline [111]. It has been estimated that it now takes 
up to 18 months for a development in perfect compliance with California's coastal 
management scheme to receive the necessary permits. Some inland states have similar 
limitations on building on the shores of lakes and rivers [112] and in wetlands [1131. 

The Federal Government also regulates coastal areas and wetlands (as well as navigable 
waterways) under a permit program enforced by the Army Corps of Engineers [1141. The 
Corps may refuse to permit WECS development of wetlands if alternative sites are 
available [115]. 

The George Washington University Study [116] lists other federal statutes that may 
impact on wind turbine siting decisions. These are: the National Historic Preservation 
Act [117], (that will prevent WECS siting which detrimentally affects areas listed in the 
National Register of Historic Places) [118], the Federal Noise Control Act of 1973 [119] 
(that will prevent unduly noisy WECS), the Rare and Endangered Species Act of 1973 
[1 :lU] (that will prevent WECS from being sited in the migratory path of endangered birds; 
WECS having no significant detrimental effects on animals), the Federal Aviation 
Administration height standards [121] (that would regulRte and perhaps ban WECS within 
20,000 feet of an airport), and the Federal Communication Commission regulation of 
electromagnetic interference [122]. Congress. can, of course, exempt particular projects 
from the impact of federal statutes if it wishes. 

3.4 OFFSHORE SITING OF WECS 

It has been suggested that large amounts of electricity f.'an be generated by sitin!j WECS 
off the seashore of the United States [123]. These suggestions presently Are not fE-asible 
economically because of the high cost of building platforms that are sturdy enough to 
withstand storms and the problems of transmitting the electricity back to shore [1241. A 
large number of legal questions must be resolved before this use of offshore areas is 
possible [125]; e.g., the sale of power to onshore utilities, the impact of the recently 
enacted Public Utilities Regulatory Policies Act [l ?.fi], the allocation of liability for 
tortious conduct, and regulatory jurisdiction over offshore WECS. Moreover, as the 
distance from the United States shore increases, considerations of international law will 
also become important [127]. 
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SECTION 4.0 

WECS OPERATION 

4.1 BUILDING CODES 

The working group on "Institutional Barriers to WECS Growth" at the Third Wind Energy 
Workshop held in September 1977, found building codes to be the most cited single 
institutional barrier to WECS commercialization. "Building codes are probably the single 
most frequently mentioned barrier to [all] technological innovation in the construction 
industry." [128] Nevertheless, building codes will be a problem for wind turbines in the 
urban areas only where such codes exist. They should not severely affect the goal of 
significant wind power electrical generation, because most of that power will come from 
large arrays sited far from any urban area. These arrays, however, are still on the 
drawing board, while there are a number of manufacturers presently producing small 
wind turbines that could be used in an urban setting. 

The main problem with building codes is that they vary tremendously from place to 
place, often without any discernible reason [129]. The present trend toward uniformity in 
state building codes may simplify matters somewhat [130]. The basic problem is the lack 
of a general consensus on what is desirable in a wind-oriented building code [131]. It is 
clear that it will be several years before enough data is available to formulate a code; 
what must be developed now is a set of interim performance standards [132]. Many 
states condition _their tax incentives, and recently the Federal Government conditioned 
eligibility for federally guaranteed loans [133] on the meeting of certain standards. An 
ongoing small wind turbine performance study being conducted at Rocky Flats, Colorado 
[1341, will be helpful in meeting that goal but has generated little hard data to date. The 
development of product standards should be a prime concern to all who want to com
mercialize small wind turbines. These standards will help inspire public confidence, and 
will make comparisons between competing brands more meaningful. 

Once sufficient technical data is available, a Uniform Wind Turbine Code could be 
formulated and circulated to municipalities and state legislatures. If building codes 
continue to be a significant problem, the Federal Government could probably preempt 
the field of wind turbine standards [135] as it has with mobile homes [136]. 

Despite all the discussion of building code problems, a small electricity generating wind 
turbine installed in New York found the building code provisions not at all burdensome 
[137]. The tower construction was regulated by the restrictions applicable to similar 
structures, such as cooling towers and T.V. antennas. The tower was required to be 
structurally sound, able to withstand the strongest foreseeable wind, and fire safe [138]. 
In addition, the electrical work had to be reviewed by a licensed electrician and the 
structural work signed by a licensed professional engineer [139]. The owners were visited 
by various inspectors but encountered no other problems [140]. 

4.2 MACHINE F AlLURE 

Many of the wind turbines being proposed today bear little resemblance to the innocuous, 
pastoral, midwestern windmill of 50 years ago. Machines are being prQposed of up to 750 
feet in height, and machines with rotors over 100 feet long are already in operation 
[141]. Understandably, people at·e curious as to how safe these machines are. These 
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concerns are given added force by the fact that the first commercial power generating 
wind machine in the United States, Palmer Putnam's machine at Grandpa's Knob, 
Vermont, threw an 8-ton blade 750 feet in 1945 [1421. Under worst case conditions, a 
blade could land over 1500 feet from the tower [143]. A similar problem is the possibility 
of collapse of a supporting tower. Another situation that could give rise to liability is 
damage to a connecting utility's equipment from a malfunctioning cogenerating wind 
turbine. For example, a workman could be killed or injured while working on utility lines 
if a WECS continued to feed electricity into the grid during a time when power was shut 
down to allow repairs. 

Ultimately these issues may be resolved by technological improvements in the wind 
turbine system. For example, the synchronous inverter used to connect cogenerating 
WECS to the utility grid automatically disconnects during power outages so that a line 
worker [1441 would be protected from electrocution. There is nothing particularly novel 
about the tower that supports a wind turbine, although the stresses put on a tower by a 
several hundred foot rotor may call for extra strengthening. NASA is presently conduct
ing feasibility studies to determine whether a "fail-safe" belt or cable system could be 
used in the blades to prevent a thrown blade from traveling any significant distance 
[145]. The machines being built today all feather their blades in high winds and shut 
down completely when the wind reaches a certain level [146], so that even 
uncharacteristically high winds should not pose a serious problem. 

Large wind machines and arrays of machines should be sited far away from places where 
a thrown blade could injure people or property. Such safety and siting requirements may 
take the form of city ordinances that regulate by setback requirements, tower length 
limitations, and blade specifications. For example, at the request of the Hanover, New 
Hampshire Planning Board, a Wind Turbine Committee was formed in late 1978 for the 
specific purpose of making recommendations on how to amend the town's zoning 
ordinances to permit the use of WECS. The Committee worked in conjunction with the 
Northeast Solar ·Energy Center in Cambridge, Massachusetts, to develop a Zoning 
Ordinance Amendment with technical documentation. The conclusions and 
recommendations of the Committee are as follows: 

• Permitted Use: WECS allowed as a permitted use by special exception. 

• Safety/Setback: Setback requirements to protect public safety are provided. 

• Tower Access: Tower climbing access should be limited. 

• Tower Height: WECS allowed by special exception may exceed height regulations. 

• Television Interference: WECS interference of television reception will be rare. 

• Noise: There will be no significant WECS noise beyond owner's property boundaries. 

• Aesthetics: Can be handled by Zoning Board of Adjustment when they consider the 
character of the area pursuant to the grant of a special exception for 
WECS. [147] 

Nevertheless, accidents happen and someone has to pay for the damage that results. This 
is a concern to wind system manufacturers who may be liable under consumer protective 
products liability law, potential owners who are scared off by worries about their own 
liability, and neighbors of WECS owners who are worried about property and personal 
damage. 

14 
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The liability of a wind machine owner could be based either upon a theory of strict 
liability for carrying on an ultrahazardous activity or a theory of negligence. The 
general principle of the theory of strict liability is that "one who carries on an abnormal
ly dangerous activity is subject to liability for harm to the person, land or chattels of 
another resulting from the activity, although he has exercised the utmost care to prevent 
the harm" [148]. Whether an activity is considered "abnormally dangerous" is often 
dependent upon its stage of technological development. Airplanes were considered 
abnormally dangerous during the early years of their operation [149], but are now 
considered so safe that it has been held that they do not normally crash in the absence of 
negligence [150]. Strict liability will be imposed upon an activity when there is the 
"existence of a high degree of risk" and an "inability to eliminate the risk by the exercise 
of reasonable care" [151]. Therefore, it will be important for the wind machine industry 
to show that a high degree of risk or harm can be avoided by the exercise of reasonable 
care. 

Also important in deciding whether a person is to be held strictly liable for injuries that 
result from carrying on a particular activity is the "extent to which the activity is not a 
matter of common usage," and the "inappropriateness of the activity to the place where 
it is carried on" [152]. Thus, drilling an oil well in a residential area subjects the driller 
to strict liability [153]. Similarly, large-scale electrical generation from an array of 
wind machines could be found inappropriate in a densely populated area. Even one wind 
machine could be abnormally dangerous if improperly and thoughtlessly sited (e.g., in an 
elementary school yard). 

A final factor in deciding whether an activity is ultrahazardous is "the extent to which 
its value to the community is outweighed by its dangerous attributes" [1541. The social 
value of wind power utilization will increase as fossil fuels become more expensive. If it 
is in the community interest to encourage an activity, the legislature can provide 
expressly that the activity is not ultrahazardous and the theory of strict liability cannot 
be used [155]. WECS owners most likely will not be held liable under the doctrine of 
strict liability [156], but care should be taken to see that WECS siting is not inappropri
ate to its surroundings. 

The ulller theory Upon which the tort liability of a WECS owner might be based is 
negligence. Negligence has four elements: (1) a duty requiring the actor to protect 
others from unreasonable risks, (2) a breach of that duty, (3) an injury which is, (4) 
proximately caused by the breach [157]. A wind machine owner must operate his 
machine in such a manner as not to expose others to an unreasonable risk of harm. He 
owes this duty to any person who might foreseeably be injured by his breach of the duty. 
If such a person is injured, the owner/operator most likely will be liable. It is important 
to realize that the law of negligence puts no burden on the owner other than to act as a 
reasonably prudent person would in similar circumstances [158]. If reasonable people 
differ as to whether a person's conduct was negligent, the decision is made by a jury. 

The Smith-Putnam Wind Turbine built on Grandpa's Knob, Vermont, serves as an example 
[159]. The operators knew that the blade skins had begun to break near the roots, making 
it necessary to reinforce that section. This section was "already a source of anxiety" to 
the operator because it was under great stress; the decision was made not to recast the 
blade, however, because of a wartime shortage of steel that would eventually mean a 
four-year delay in the project. The machine was kept in use despite the known defect, 
and the blade eventually broke and was thrown 750 feet, injuring no one. If people had 
been known to frequent that area and someone had been injured, it is likely that the 
operators wuuld have been held liable. A more difficult question is raised where the 
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person injured is a trespasser; i.e., on the land despite warning to stay off. The law in 
this area varies from state to state. 

Manufacturers of wind machines have a duty to make their machines free from defects. 
The present law of products liability in most states is stated fairly accurately in the 
Restatement of Torts (2nd ed.) 402A: 

(1) One who sells any product in a defective condition unreasonably 
dangerous lu the u.5er or coroum cr or to his property is suhjP.~t to 
liability for physical harm thereby caused to the ultimate user or 
consumer, or to his property, if 

(a) the seller is engaged in the business of selling such a product, and 

(b) it is expected to and does reach the user or consumer without 
substantial change in the condition in which it is sold. 

(2) The rule stated in Subsections (1) applies although 

(a) the seller exercised all possible care in the preparation and sale of 
his product, and 

(b) the user or consumer has not bought the product from or entered 
into any contractual relation with the seller. [160] 

This is an extremely broad base of liability. It makes the manufacturer liable to any 
unforeseeable bystanders who are injured by a defective product [161]. Strict liability 

· also extends to the maker of a defective cornponent part [162], a wholesale dealer [163], 
and a retail dealer [1641. To collect under this theory, all an injured party need show is 
that he has been injured by the product, that the injury occurred because the product was 
defective (as opposed to the injury being caused by, say, the injured party's own unrea
sonable behavior). and that the product was defective when it left the defendant's 
hands. No proof of negligence is necessary. The manufacturer's care is no defense. 

The American Wind Energy Association is concerned that these doctrines might frighten 
prospective manufacturers and especially retailers out of the wind turbine market. They 
would like to see a federally imposed limit on manufacturers' and retailers' liability in 
the case of blade throwing or tower collapse [165]. The Price-Anderson Act [166] 
imposed a limit on liability from accidents at federally licensed nuclear powet· plants. 
The constitutionality of such a limit was recently upheld by the Supreme Court [167]. In 
holding that the limit did not violate the constitutional guarantees of due process and 
equal protection the Court said: "the need for the imposition of a statutory limit on 
liability to encourage private industry participation ... bears a rational relationship to 
Congress' concern for stimulating the involvement of private enterprise in the production 
of electrical energy ••• (through the use of nuclear power)" [168]. It must be noted that 
our commitment to nuclear power is much greater than our present commitment to wind 
power and the fact that such a bill is constitutionally permissible does not make its 
enactment probable. An alternative solution might be some form of government-funded 
low-cost product liability insurance for WECS manufacturers and retailers whose 
products meet certain standards. 
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4.3 ENVIRONMENTAL CONCERNS 

Some writers have expressed concern that environmental effects might impede WECS 
development. Discussion of these ~ffects to date has been primarily theoretical (the few 
large WECS operating present no empirical cause for environmental concern). The 
Environmental Protection Agency (EPA) suggests that the operation of one wind machine 
presents no particular environmental problem, but expresses concern that the cumulative 
effect of a large array of such machines might be more significant [169]. Batelle 
Laboratories suggests that to insure maximum efficiency and prevent "wind-robbing," the 
individual machines in a large array must be spaced sufficiently far apart. The 
environmental effects of an array can be determined by observing a single machine [170]. 

4.3.1 Microwave Interference 

The rotating metal blades of a windmill can produce video distortion of television 
reception [171]. The distortion is worst on the upper uhf channels and "in the worst 
cases," where the wind machine is located directly between the broadcaster and 
receiving antenna, "can extend for distances up to a few miles" [172]. This distortion can 
be partially avoided by using nonmetallic blades [173]. Research is being conducted to 
investigate the possibility of using blades fabricated from wood and prestressed concrete 
[1741. Where siting options are available the problem can be avoided by proper siting. 

There is authority to the effect that a landowner has no legal right to continued 
uninterrupted reception of television signals [175]. Those whose television reception was 
to be obstructed by the Sears Tower in Chicago sought to enjoin construction of the 
tower, but the court denied their petition, stating that "disruption of television signals 
initiated by totally independent third parties over which defendant has no control cannot 
be the basis for enjoining the full legal use and enjoyment of defendants' property" 
[176]. If wind energy machine arrays are located so that whole communities find their 
reception distorted, the WECS owner might be compelled to construct a relay station for 
the radio waves which, would avoid the problem. 

4.3.2 Climate Modification 

Some commentators feel that large arrays of wind machines may produce modifications 
of the local climate [177]. These modifications are, however, expected to be slight. In 
the case of an adjoining landowner who is aggrieved by a lack of precipitation there is 
authority that, "the landowner is entitled to such precipitation as Nature deigns to 
bestow" [178]. This case dealt, however, with intentional weather modification. One law 
review writer reports that "no cases have yet dealt with inadvertent modification" 
[179]. Despite this absence of case law there are a number of full-length studies [180], 
which may be borrowing trouble that most likely will never arise. 

4.3.3 N:oise 

It was once thought that electrical power generation from windmills, especially from a 
large number of windmills, would create enough noise to subject the operators to 
nuisance claims. This belief has since been discredited. The Environmental Protection 
Agency states that, "Only a quiet swishing sound can be heard when one stands under a 
15-meter propeller-type rotor'.' [181]. Furthermore, the noise from large wind farms 
should be no worse than that from a single machine [182]. 
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4.3.4 Aesthetics 

Most writers agree that, "the impact of the row of wind machines on the appearance of 
the landscape is probably the most important adverse environmental effect" [183]. This 
belief alone may be sufficient to keep wind machines out of areas with zoning ordinances 
[184]. Large arrays of wind machines could be found so offensive that public pressure 
would demand the discontinuance of their use. More likely, if the large WECS are sited 
appropriately to minimize their adverse aesthetic impact, the public will come to accept 
them as they presently accept high tension lines and the like. A study done for the 
National Science Foundation by the University of Illinois Survey Research Laboratory 
[185] indicated that the public is willing to tolerate some aesthetics impact as a cost of 
energy which is nonpolluting and can be "homegrown" rather than imported. This study 
also indicates that the public has decided preferences about which designs of wind 
turbines they find most offensive. While a balance must he struck between aesthetic and 
efficiency, WECS developers should keep an eye on what the public desires when 
designing and siting large wind turbines. 

Landowners can enforce their aesthetic views through zoning or, in the case of subdivi
sions, through mutually restrictive covenantc;; thAt may P.stf.lh~ish an architeotural rovicw 
board or similar controls. In the absence of some uniform regulation, landowners cannot 
enjoin the construction of a windmill just because they do not like the way it looks. An 
action for nuisance cannot be based on aesthetics alone [186]. 

4.3.5 Bird Collisions 

Wind turbines may create a hazard for passing birds. Battelle Laboratories has done 
some theoretical calculation on how many birds would be killed by a WECS if the birds 
took no evasive action [187], but reports that there has been no empirical verification 
[188]. Most migratory birds fly too high to come into contact with WECS. The possibil
ity of bird kills presents a legal problem only when a rare and endangered or otherwise 
regulated species is involved [189]. Such conflicts can usually be avoided by appropriate 
siting decisions. · · 
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SECTION 5.0 

CONCLUSION 

The rtsmg cost of fossil fuels has once again made wind generation a viable energy 
alternative. But before large-scale WECS development can occur, a number of legal and 
institutional issues must be resolved. A critical area of concern will be the creation of 
financial incentives. Likewise, unless access to wind energy can be guaranteed and 
liability predicted, potential investors will remain understandably hesitant to finance 
WECS systems. But perhaps the greatest barrier to WECS development is, and will 
remain, public acceptance. Until the American public decides that wind is a desirable 
generation source, and pressures its legal and economic institutions to adjust accordingly, 
the power of the wind will remain a potential, but essentially untapped, energy 
alternative. 
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