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In the Matter of the Power Siting Board’s )

Adoption of Chapter 4906-17 of the Obio )

Administrative Code and the Amendment )  Case No. §3-1024-EL-ORD
Of Certain Rules in Chapters 4906-1,
4906-5, and Rule 4906-7-17 of the Ohio
‘Administrative Code to Implement
Certification Requirements for Electric
Generating Wind Facilities
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REPLY COMMENTS OF UNION NEIGHBORS UNITED

Union Neighbors United (“UNU") offers the following additional comments in response
to the initial comments of AMP-Ohio, AWEA, Babcock & Brown, BQ Energy, Buckeye Wind
LLC, P-Coustic Solutions, FPL Energy, Great Lekes Wind Development Task Force, Invenergy,
TW Great Lekes Wind LLC, Ohio Farm Bureau Federation, and Tom Stacy,

are an
file
iness.
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1. Authority of the Ohio Power Siting Board ta Regulate Electric Generating Wind
Facilities under R.C, § 4906.20:

AWEA, Great Lakes Energy Development Task Force, and JW Great Lakes Wind LLC
contend that K.C. § 4906.20(B) does not authotize the Board to promulgate rules requiring

applicants to establish the need for the facility or to evaluate altemative sites. For the following
reasons, their position is erroneous:

Deta Processed,

R.C. § 4506.20(B)(1) requires the Board's rules 10 include “an application process for
certificating economically significant wind farms that is identical to the extent practicable 1o the
process-applicable to certificating major wtility facilities under seciions 4906.06, 4906.07,
4506.08, 4506.09, 4906.11, and 4906.12. . . .” R.C. § 4906.20(B)(1)(emphasis added). The

“application process” incorporated into R.C. § 4906.20(B)(1) from R.C. § 4906.06(A) requires
an application containing the following information:
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(3) A statement explaining the need for the facility:

(4) A statement of the reasons _whz the proposed location is best
suited for the facility;

{6) Such other information as the applicant may conmder relevant
or as the board by rule or order may require.

R.C. § 4906.06(A)(emphasis added). Far from specifically excluding consideration of need and
alternative sites as suggested by these commenters, R.C. § 4906.20 expressly authorizes it.
Moreover, to the extent praoﬁéable, the statite mandates these inquiries. I there could be any
doubt about that point (there is not), the sixth subsection of R.C. § 4906.06(A) authorizes the

Board to require “other information . . . as the board by rule. . . may require.”

These commenters rely on a sentence in R.C. § 4906 20 that “[a] cerntificate shall be
iésued only pursuant to this secton.” Initial comments of AWEA at 2, Great Lakes Energy
Development Task Force at 3, and JW Great Lakes Wind LLC at 4-5. While the meaning of this
sentence 15 ymclear, it does not preclude the consideration of need and alternative site analysis for
the reasons expressed above, Otherwise, the statute would not réquire the Board 1o follow the
process in R.C. § 4906.06 for obtaining information on these topics in wind farm applications.

Section 4906.20(B)(2) contains the following additional authority for the Board's rules:

Additionally, the rules shall preseribe reasonable regulations
regarding any wind turbines and associated facilities of an
economically significant wind farm, including, but pot limited to,
their location, erection, construction, reconstraction, change,
alteration, mamtenance, removal, use, or enlargement and
including erosion control, aesthetics, recreational land use, wildhife
protection, interconnection with power lines and with regional
transmission organizations, independent trangmission system
opcrators, or similar organizations, ice throw, sound and noise
levels, blade shear, shadow flicker, decommissioning, and
necessary cooperation for site visits and enforcement
investigations.

R.C. § 4906.20(BX2) (emphasis added). By starting this subsection with “{a]dditionally,” the
General Assembly signified that this subsectian’s rulemaking authority does not limit the
authority in the prior subsection. R.C. § 4906.20BX1). Thus, the commenters err by attempting

to invoke the Latin maxim “expressio unius est exclusio alterius” to argue that the list of specific
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rulemaking topics in R. C. § 4906.20(B)(2) limits the Board’s rulemaking authority to just those
topics.

The Ohio Supreme Court has instruct=d the courts not to use the rule of expressio unius
est exclusio alrerius where there are other indications that the legislanure did not intend to llmit
the statute’s application to the specific circumstances listed in the law. Baltimore Ravens, Inc. v.
Self-Insuring Emp. Evaluation Bd., 94 Ohio St.3d 449, 455 (2002). By providing that the
Board’s rules may include, but are not limited to, the specifioc topics in R.C. § 4906.20(B)(2), the
General Assembly expressed its intent not to fimit the Board's rulemaking authority to those
specific topies. Thi§ language precludes the use of the expressio unius maxim to restrict the
ralemaking to these issues. None'of the court decisions cited hy these commentets used this
maxim on Jaws that provided an agency with expansive “but not limited t0” authority. For
example, one case used the maxim to apply a honsing law only to residences because the statute

‘mentioned only residences, not commercial properties. Maggiore v. Kovach, 101 Ohio St.3d
184, 187 (2004). Unlike R.C. 4906.20(B)(2), the housing statute did not expand its coverage by
providing that it was “not limited to” this topic. To pretend thar the “not limited 10" language is
absent from the statute would violate the cowrts’ admonition against ¢reating exceptions not
expressly stated in the law. See Wachendorfv. Shaver, 149 Ohio St. 231, 237 (1948).

~ The commenfers argue that all examples of rulemaking topics in R.C, § 4906.20(B)(2)
describe the characteristics and operation of wind farms. Accordingly, they rationalize that the
General Assembly meant to authorize the Board to regulate only the wind farms’ characteristics
and operation, not need and site selection. However, the first example in the list is the “location™
of wind farms, which denotes a review of site celection, not just the wind farms’ characteristics
and operation. Therefore, the General Assambly did oot intend to limit the subjects of (he rules

to the characteristics and operation of wind farms.

JW Great Lakes Wind LLC asserts that R.C. § 4906.20 does not contain an
authorization to Teview a wind farm’s cultural impact. Initial comments of JW Great Lakes
Wind LLC at 10, Presumably, the commenter is referrihg 1o subsection (D) of proposed O.A.C.
§ 4506-17-08, labeled “cultural impact.” This subsection would review the wind farm’s
environmental impacts on registered landmarks and recreation areas. li.C. § 4906.20(B)(2}
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authorizes the Board to review these impacts using “reasonable regulations regarding . . . an
economically significant wind farm, including, but not limited to, their location, . . . aesthetics,
recreational land use, [and] wildlife protection. ...” Even if the authority in R.C. §
4906.20(B)(2) were limited to & wind farm’s characteristics and operation, this would be ample
authority to regulate the effects that a wind farm’s characteristics and operation have on

landmarks and recreation areas.

JW Great Lakes Wind LLC also argues thet the draft rules are inconsistent with
Executive Order 2008-048, which instructs state agencies to exercise common sense in
rulemaking. Initial comrents of JW Great Lakas Wind TLC at 2. As the Board represented in
its September 15, 200% order soliciting publi¢c comments on the draft rules, the Boerd has
considered the executive order’s principles in drafting these rules. As explained later in these
reply comments, the Board’s proposed reviews of need and alternative site selection are
necessary, conunon sense provisions to protect the public from the ill-effects posed by poorly

sited or badly operated wind farms. See Comments &-7, pages 8-9 below.

2. Proposed §4906-1-01(U): AWEA proposes to eliminate the 50 MW ceiling from the
definttion of “wind farm.” By doinhg so, the term “wind farm” would encompass both
Economically Significant Wind Farms (as defined in R.C, § 4906.20) and facilities of greater
capacity. Such a change is unnecessary provided the Board has ¢oncluded that wind power
facilities with an aggregate gencrating capacity of > 50 MW are major wtility facilities. If that is
the case, wind power facilities with > 50 MW generating capacity arc already covered under the

" Board’s exdsting rules,

The practical application of AWEA’s proposed change to the definition of “wind farm™ is
found in its next proposal to delete the term “wind farm” in 0,A.C. § 4906-5-04(C) . AWEA’s
rationale: for this change is that R.C. § 4906.20 does not authorize the Board to require an
alternatives analysis for Economically Significant Wind Farms, As discussed above, UNU does
not agree that the Board lacks this authority. Ironically, the combination of AWEA’s proposed
change to the definition of “wind farm” and its proposed deletion of the term in § 4906-3-04C)
would not only strip the Board of the ability to require an alternatives aalysis of Economicalty
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Significant Wind Farms, but also larger wind farms that the Board deems to be major viility

facilities. For these reasons, AWEA’s recommended changes to these sections are imwarranted.

3. Proposed § 4906-17-01: UNU wishes to address several comments regarding this
proposed rule.

Mr. Tom Stacy recommends deletion of the p]lrﬁse “with a single interconnection to the
grid” in subsection (A). Initial Comments of Tom Stacy at 1. UNU acknowledges that such a
¢hange 15 not feasible with regard to wind farms of less than 50 MW capacity, since the single
interconnection language is found in the definition of “Economically Significant Wind Farm” in
R.C. § 4906.13. M. Stacy’s comment has merit, however, with respect 10 larger wind farms
that the Board deems 10 be major utility facilities. Unless Economically Significant Wind Farms
and larger facilities are regulated on even footing, developers of large facilities may include
more than ong interconnection to the grid in an attempt to circumvent more stringent regulation.
Similar environmental regulatory programs such as the Clean Air Act and the National
Environmental Policy Act strictly prohibit circumvention through project segmentation or
“disaggregation.™ In the ease of the Board’s proposed wind power rules, UNU suggests that this

problem can be eliminated in several ways:

(i) The Board can regulate Evonomically Significant Wind Famms in the same
manner as major utility facilities in order to eliminste any incentive to
circumvent, UNU believes this approach is preferable becanse there is no legal or
practical reason for Economically Significant Wind Fanms to receive less

stringent review than larger wind farms.

(if)  If the Board concluded that different levels of review are wartanted, the rules
should be amended to utilize the terms “Economically Significant Wind Farm”
and “Major Wind Pawer Facility” (or a strmilar term). ‘

Ruckeye Wind recommends that the definition of “Wind Power Facility” be revised to
include anemometers, prﬁsumably 1o bring anemometers within the exclusive jurisdiction of the -
Boatd and thus to prectude local zoning. Initial Comments of Buckeye Wind LLC at 2. UNU
disagrees with this proposal. Ancmometers are not directly essential 1o the operation of wind
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turbines, the generation of electricity, or the transmission of electricity from individual vﬁnd
turbines or from the overall facility. Furthermore, if anemometers are to be deemed part of the
facility itself, an applicant would need to obtain a cetificate of environmental compatibility and
public need before constructing the anemometers. Since anemometer data is needed to assess the

viability of the praject from the outset, such an approach does not'appear 1o make sense.

4. Proposed § 4906-17-02(A); Buckeye Wind suggests that any siting consideration "be
done in conjunction with consideration of the project's potential benefits to the community as a
whole," Initial Comments of Buckeye Wind LLC at 3. This suggestion appears innocuous at
first glance, but is in fact an invitation for the Board to approve projects without ensuring that
host commumities are adequately protectsd. This is best illustrated by Buckeye Wind's requestad
revisions to § 4606-17-08(A), where Buckeye Wind again suggests that the Board should
consider health and safety impacts “relative to the weight of the project’s benefit to the
community as a whale.” Initial comments of Buckeye Wind [.L.C at 9. 1t is noteworthy that
Buckeye Wind's use of the term "henefit to the community as a whole" is far broader than local
comumunity benefits, and would imolude “economic benefits, energy security for Ohio and the
country, and emission reducrions." Buckeye Wind's proposal would allow broad, undefined
considerations of national geographic scope to trump the well-being of residents and businesses
in the immediate vicinity of propoged wind farms. The Board should not allow public
benefits—particularly economic benefits—to override public protection. This is precisely why
the wind siting nﬂc package should include objective minimum siting criteria to ensure adequate

public protection from project mmpacts such ss noise and shadow flicker.

Buckeye Wind further suggests that the potential impacts of a proposed facility should be
considered relative to emission reductions resulting from that facility. Initial Comments of
Buckeye Wind, LLC at 3. TINU acknowledges that wind furbines do not emit air pollutants such
as CO at the point of generation. However, assessment of national emission reductions from .
wind power generation is a very complex matter, requiring consideration of the degree to which
wind generated power can displace conventionally-generated power over the national supply
system oh a minute-by-minute basis. Stelling, Calculating the Real Cost of ldustrial Wind
Power, www.wind-watch.org/documents/calculating-the-real-cost-of -industrial-wind-powar 21 4
(2007). Because fossil-fuel based generation remains necessary to stabilize the electrical supply
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system even while wind-based energy is aceepted into the grid, there is not a direct correlation
between wind-based power generated and CO; emissions avoided. In fact, one authority has
stated that 2 substantial part of theoretical CO; reductions from wind-based generation does not
accrue in practice. Id This is yet another reason to use caution in balancing project impacts
against claimed benefits, whether real or theoretical.

5, Proposed § 4906-17-03(A)(1)(a)}: JW Great Lakes Wind LLC states that an applicant
should not be required to specify the type or number of turbines n the application, but rather
should be permitted to submit that data at a later time priar to issuance of a certificate. Initial
Comments of YW Great Lakes Wind LLC at 6. Information on turbine type (including turbine
height and rator diameter) is essential to the Staff’s evaluation of project impacts suck as noise,
blade throw, ice shedding, and acsthetics. Manufacturer safety specifications cannot be
determined without information on the turbine type to be used for the project. Furthermore,
information on the number of tutbines, the locations of all such turbines, and siting altematives
for each, is essential to the Staff’s assessment of the siting of, and mitigation of impacts from,
each such turbine on surrounding receptors. For example, the Staff cannot evaluate shadow
fticker or noise impacts on adjacent landowners without knowing how many turbines will be
sited in the vicinity, and at what locations. Not only should the applicant be required to specify
the type and number of turbines, but also the manufacturer(s) and model(s) of the proposed
furbines and the entity to be used for construction or operation of the facility. This information is
important to ¢valuate any relevant specifications, recommendations, or practices relating w
public safety and environmental impacts. Initial Comments of Union Nejghbors United at 4,

Comment 4

6. Proposed § 4906-17-03(A)3): One commenter objects on legal grounds to the
requiretnent that the applicant submit a brief description of the need for new transmission Jines.
As disenssed above, there is no legal impediment to the Board’s consideration of this issue. Asa
practical matter, consideration of need is appropriate to ensure that the wind power project iz
viable. As the Board is aware, actual power generation from wind power facilities is
considerably lower than the namegplate capacity of the wind turbine generators themselves,
According to Staff, the capacity factor of Ohio’s existing wind power facility is approximately

25% of nameplate capacity. Despite these limitations, there are strong economic inceniives for
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developers to site wind power facilities, given Ohio’s renewable portfolio standard and the
likelihood of similar legislative and tax incentives at the federal level. In order to prevent
speculative projects that would offer meager generation but major local impacts, the Board
should ensure that proposed wind facilities, and their associated transmission lines, are viable

and neaded.

7. Proposed § 4906-17-04: As discussed above, thete is no legal impediment to the
Board’s consideration of site alternatives for Economically Significant Wind Farms under R.C. §
4906.20. In addition to iegal objections, however, several commenters assert that a site
altematives analysis i3 unnecessary or impractical, Although UNU agrees that this rule needs
clarification, see Initial Comments of Umon Neighbors United at 5-7, UNU strongly disagrees
that the alternatives analysis should be dispensed with entircly.

Several commenters suggest that a site alternatives analysis is infeasible or impraﬁ&al
because, in the words of counsel for JW Great Lakes Wind LLC, “the energy resource IS the
site.” Initial Comments of JW Great Lakes Wind LLC at 7. However, simply because wind
resources may be concentrated along a 40-mile ndgeline—as is the case in western Ohio--does
not mean that alternative sites along ridge cannot or should not be considered. Noris it an
excuse simply to declare categorically that “the [wind) industry does NOT perform formal site
alternative analysis.” Jd Alternative facility locations, facility boundaries, or facility densities

can and should be considered wherever possible.

FPL Energy urges the Board to eliminate the alternatives analysis because “unlike fossil-
fired electric generating units, wind generation sites generally cover tens of thousands of acres, .
..” Initial Comments of FPL Energy, LLC at 2. To the contrary, this is precisely why an
alternatives analysis is needed. The geographic scale of commereial wind farms, and their
impacts on their host communities, will be vastly greater than electric generating facilitics
reviewed by the Board to daté. The scale of these facilities i not a reason to abandon
alternatives studies. Rather, it is the reason they are essential.

' FPL Energy also states that in its experience, it has not evalusted two alternative sites to the level of detail
requested in the Stafls proposed rule. However, FPL may not have experience in siting wind power facilities in
relatively densely-populated areas such as Chio. On its website, FPL has published photographs of each of its 47
wing farm facilities. Httpu/wew grgy.com/portfoliofwind/plantfactsheti shimi. Based on those photographs,
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These commenters' objections underscore UNU’s initial comments about the need for an
alternatives analysis for individual turbine Iocations. Initial comments of UNU at 5-6. As
proposed, § 4906-17-04 appears 1o call for a sile aliernatives analysis for the overall facility
boundary, not individual locations of turbines and other elements of the project. If that is the
intent of the rule, and assuming the wind industry and Ohio Farm Burean Federation are correct
that such site analysis may be impractical, then this rule will result in no meaningful alternatives
analysis at all. And even if it is feasible 1o perform an alternatives analysis for the overall
facility boundary, a micrositing analysis is still essential in order to assess the impact of each
individual turbine and other facility element, and the interaction of multiple such elements, on
nearby receptors. The Staff has stated that it intends to review the giting of cach turbinc within a
wind facility, but the proposed rules do not appear to require sufficient information to evaluaie
micrositing alternatives. For these reasons, UNU recommends the revisions set forth in

Commenr & of its imitial comments.

AMP-Ohio asserts that wind data assessments are “gencrally considered highly
proprietary " Initial Comments of AMP-Ohio at 3. Wind data is not a “trade secret™ eligible for
protection under Ohio’s Trade Secrets Act because such information can be reasonably
ascertained by anyone who puts up an anemometer tower on a nearby property. See R.C. §
1333.61(D)(1). Anemometer data is critical to both the Board’s and the public’s understanding
of the viability of a proposed project. UNU objects to its treatment as confidential proprietary
mformation.

8. Propaged § 4906-17-05(A)(})—The five-mile radius specified in the proposed rale
is necessary for the Staff and Board adequately to assess aesthetic impacts. FPI. and other
commenters assert that the five-mile radius specified in the rule is unnecessarily broad.
However, the aesthatic impact of wind power facilities would be far broader than the one-mile
radius recommended by FP1, Energy and other commenters, UNU recommends that the rule
retain the five-mile radius in order for the Staff and in Board adequately to assess project impacts
on nearby population centers, parks, recreational areas, residences, and businesses.  That this

only FPL's three facilitis in Pennsylvania appear to have any proximity 1o nearby residences or businesses. FPL
purchased at least two of those Pennsylvania facilities after they were constructed.
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may require mapping of large geographic areas is simply reflective of the fact that wind projects

impact large geographic areas, which other commenters readily acknowledge.

9. Proposed § 4906-17-05(A)(5): FPL Energy suggests deletion of the required
information concermning high wind potential as “not applicable.” Initial Comments of FPL
Energy at 3. UNU disagrees. High wind data is directly applicable to the potennal for tower
collapse and blade throw. Champaign County is prone to high winds, as evideneed no only by
the severe windstorm experienced in September 2008, but also by accompanying storms on Juse
13, June 21, and June 26 that were capable of generating winds of up to 60 mph, 55 mph, and 50
mph respectively. High winds are one factor contributing ¢o the risk of physical injury and
property damage from blade failure. Knight & Carver Blade Division, Economic Benefits of
Scheduled Rotor Maintenance § 2.3.3 (June 7, 2006) (attached as Appendix 1).

1. Proposed § 4906-17-05(B)(3)(D): FPL LCanergy recommends making optional the
photographic interpretation/artist sketches. Initial Comments of FPL Energy at 3. To the
contrary, as stated in its initial comments, UNU believes a more robust aesthetic study is
watranted than is provided for in this rule. Initial Conmaents of Union Neighbors United at §,
comment 8. UNU'"s position is supported by the National Research Council, which recommends

visual impact analysis as part of the wind farm siting process:

Excellent methods exist for identifying the scenic resource values of a site and its
surroundings, and they should be the basis for visual impact assessments of
propused projects, Tools are available for understanding proiect visibility and
appearance as well as the landscape characteristics that contributc to sccnic
quality. Lists of potential mitigation measures are also readily available.
Nevertheless, the difficult step of determining under what circumstances and why
a project may be found to have undue visual impacts is still poorly handled by
many reviewing boards. The reasons include a lack of understanding of visusl
methods for landscape analysis and a lack of clear guidelines for decision making.

National Research Council, Environmental Impacis of Wind-Energy Projects 173 (National
Academies Press 2007). The NRC publication contains an extensive discussion of various visual
assessment methods, mitigation techniques, and guidelines for determining unacceptable or
undue aesthetic impacts. Jd. at 145-151. Appendix D of the publication sets 25 pages of

reconunendations for developing a visnal impact assessment process for evaluating wind-cnergy
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projects. 2 at 349-375° Assessment of aesthetics should not, as FPL Energy suggests, be
optional. Instead, UNU urges the Board to adopt the recommendations in its mitial comments
and 10 develop a protocol for aesthetics review guided by the recommendations of the National

Research Council.

11. Proposed § 4906-17-05(B)5): AMP-Ohio requests that this section be clarified to
address situations where wind power facilities are developed in phases. UNU agrees with AMP-
Ohio that this zituation must be addressed to avoid circumvention of the certification process.
See Initial Comments of Union Neighbors United at 9, comment 10. As UNU stated in its initial
comments, a power siting certificate should be required for any expansion, modification, or

repowering of a wind power facility. Jd

12. Proposed § 4906-17-05(C): Several commenters ohjected to supplying 2 copy of
the turbine manufacturer’s safety manual or similar document, claiming that this information is
confidential. No commenter explained the basis for such confidentiality. This information would
not meet the definition of a “trade secret” under Ohio's Uniform Trade Secret Act, R.C. §
1333.61(D)(1). In fact, relevant publications of GE Energy, Vesta, and Nordex can be found on
the internet. Fusthermore, it is UNU’s understanding that this information is publicly available
in the context of European wind farm certification proceedings. Information relevant to public
health and safety should not be shielded as confidential, and this information is relevant to the
Board’s and Staff™s réview of facility impacts.

FPL Encrgy suggcests that this information “will most likely not be known at the time of
application” because “generating equipment is not chosen until the last minute.” Initial
Comments of FPL Energy LIC at 3. For the reasons discussed earlier, this information is
essential to review and mitigation of impacts and must be provided in the application. Without
this information-~and without objective risk mitigalion standards such as noise standards—-the
Board and Staff will have no basis upon which to order necessary risk mitigation for wind power
projects.

? The faet taat the Notlonal Rescarch Council publication devotes more space to acsthetic issues than to any ofher
project impact in its publication is an indicator of the significance of this issue.

11
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13. Proposed § 4906-17-05(D): Several commenters objected to the requirement to
provide system impact studies, and at least one commenter suggested that the Board should only
require that the applicant have made an application to the system queue before submitting a
gertificate application under these rules. UNU disagrees. The requirement to provide system
studies under this proposed rule 15 identical to requirements that the Board recently enacted with
regard to applications for generating facilities. O.A.C. § 4906-13-04(D). Presumably the same
delays would apply in the case of Interconmection of a new fossil-fired generating utility. There
is no reason to treat wind farms differently from other generating facilities with regard to
submission of system studies. This information is important to assess the viability of the
projéct, It should be noted that there are substantial questions regarding the current capacity of
the PJM grid to accommodate additional interconnects in western Chio at this time, as well as
the required investments needed to expand the capacity of the grid. See

wWww.pim.com/planning/project-quenes/qusue-gen-active. jsp (queues R and S).

14. Proposed § 4906-17-06: Several commenters objected this rule on the grounds that
it calls for information that the commenters deem confidemtial. Some bmposcd the addition of
special provisions for the preservation of the confidentiality of this information. UNU opposes
such amendments. Proposed § 4906-17-06 is identical in substance to the Board’s existing §
4906-13-05 applicable 10 electrical generating facilities. The latter rule contains no special
provisions for placing information under seal or otherwise giving confidential treatment to
financial data. In the Board's recent review of its existing rules (Case No. 08-581-GE-ORD), the
Roard’s final order enunciated its long-standing policy of making ¢ase-by-case determinations of
confidenuality by means of protective orders. Q.A.C. § 4906-7-07(1I). There is no reason to
deviate from that policy for purposes of these rules.

In jts initial cornments, UNU recommended that section 17-06 be revised to require the
disclosure of each partner or member of an applicant which is an LLC or partnership. Initial
Comumnents of Union Neighbors United at p. 10, comment 12. To illustrate the need for this
requirement, it is worth noting that a commenter submitted individual comments in connection
with this rulemaking without disclosing that he is 2 member and/ar employes of 2 wind
developer and has a financial interest in the outcome of these rules. Information on parent,

subsidiary, or affiliate entities is also warranted because the list of wind development players in
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Champaign County has evolved over the past two vears, with the result that multiple entities of
the same developer have offered and secured wind lease options for the same proposed project.

In order to evaluate the viability and need for any wind power project, (he Bourd and Siafl must
understand the relationship between all of the developer entities involved in the project.

15. Proposed § 4906-17-08(A): For the reasons discussed in Comment 4, pages 6-7,
above, UNT strongly objects to Buckeye Wind’s proposal to allow health and safety
considerations to be discounted if the developer can demonstrate “cornmunity benefits.” Note
that Ohio EPA has enacted objective solid waste siting criteria to mitigate the impacts of landfilis
on ground water, surface water, and nearby properties. 0.A.C. § 3745—27-0?(1—[). Those solid
waste siting criteria apply regardless of the proposed landfill’s potential benefits to the state or
the host community. Furthermore, objective siting criteria bring clarity to the siting proccss--
clarity which benefits all parties involved, including the developer. If, as Buckeye Wind
suggests, health and safety ¢onsiderations should be measured on a subjecti_ve sliding scale
measured relative to community benefit, every new wind farm siting proposal will be uncharted
territory for the developer, the host community, and the Board, with no fixed criteria to guide

planning or decisionmaking.

16. Proposed § 4906-17-08(A)1): FPL Energy suggests elimination of the requirement
to provide projected population estimates because wind farms do not store large quantities of
hazardous martctials. Initis]l Comments of FPL Energy at 3. This comment completely overlooks
the relevance of such data in evaluating wind farm impacts such as noise, shadow flicker, and
aesthetics, as well as impacts on the value of properties in the host community. FPL Energy’s
cornment again calls into question its experience in siting wind farms in densely populated arcas

such as Ohio.

17. Proposed § 4906-17-08(A)(2): Numerous commenters objected to the treatment of
wind turbine noise in the rule, For example, FPL Energy suggests that noise assessments and
associated modeling should only be required in instances where state or local noise standards
apply to the project. Initial Comments of FPL Enetgy at 5. There currently are no state noise
standards applicable to wind nuirbines, and developers will argue that local governments have no

authority to impose noise standards through zoning. Thus, FPL’s position would result in no
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controls on wind turbine noise whatsoever, unless the Board enacts objective noise standards as

urged by UNU in ite initial comments.

Buckeye Wind oppases evaluation of noise levels at the facility boundary because
“[w)ind facilities by narure are sited in areas chatacterized by open space which is not
iphabited.” Initial Comments of Buckeye Wind at 8. Ironically, Buckeye Wind is working to
site a wind farm in Union Township, Cheinpaign County. Far from being uninhabited, Union
Township has an average population density of 51 persons per square mile according to 2000
U.8. Census data, end has grown significantly in population since 2000. Buckeye Wind [urther
asserts that “maintaining even minimally restrictive noise levels at the property boundary would
effectively eliminate the feasibility of developing utility scale wind facilities in most areas of
Ohio.” Initial Comments of Bucikeye Wind at 8. This would not not be the case if developers
are required to purchase or lease buffer areas in order to ensure setbacks sufficient to mitigate
noise impacts at adjacent nonparticipating property lines.” Such an approach is contemplated in
the Staff’s definition of “project area” in proposed § 4906-17-01.

Instead of evaluating project itnpacts at adjacent nonparticipating praperty lines, Bnckeye
Wind and other commenters advocate the assessment of noise and shadow [lxcker at nearby
residences. For example, Invenergy suggests that Paragraph (A)(2) should evaluate noise levels
and potential shadows “at the most sensitive receptors, which in the case of a wind farm, are the
off' site residences.” Initial Comments of Invenergy at 15. But a residence iz nota “receptorJ.“
People are receptors, and they are not confined to their homes 24 hours a day, seven days a
week. They play and work outdoors and in other buildings on their properties. They engage in
recreation at nearby parks, golf courses, and ather facilities. To limit noise and shadow flicker
assessments 10 residences overlooks the basic faet that people move about and can be affected by

project effects in a variety of contexts, UNU firmly maintains that evaluation of, and mitigation

3 UNU would not object to a provision in the rules allowing noise standards to be waived by landowners
participating in 2 wind power project by lease,
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of, all project impacts should be done at the boundary of the “project area™ as defined by the
Staff in the proposed rules.

Buckeye Wind further asserts that the niles should not specify the types of noise 1o be
modeled, but that the modeling should simply be based on “generally-accepted compulter
rriodeling software or similar methodology.” In response, UNU respectfully suggests that the
Board and Staff should decide what data is needed for its noise evaluation, and include sufficient
specificity in its rules to ensure that it receives that data in the application. Ohio EPA and 1.8,
EP A take this approach in the ¢ontext of air quality modeling, where both agencies list
recommended modeling software for use in permit applications. 40 CF.R. Part 51, Appendix
W; 0.A.C. § 3745-31-18; OEPA Engineering Guide 69, “Air Dispersion Modeling Guidance”
(2003). Furthormore, for the reasons set forth in UNU’s August 4, 2008 recommendations to the
Staff, UNU disputes Buckeve Wind's assertion that low frequency noise from wind farms is
inconsequential,  Initial Comments of Union Neighbors United, Appendix B at 6.

CONCLUSION

For the foregoing reasons, Union Neighbors United recommends that the above
comments and changes be considered and adopted by the Board as it finalizes the wind turbine

siting rules.

Respectiully submitted,

U T8 el

Christopher A. Walker (0040696)
VANKLEY & WALKER, L1LC
137 N. Main St., Suite 316
Dayton, OH 45419

(937) 226-9000

(937) 226-9002 fax

ewalker@vanklevwalker.com

Counsel for Union Neighbors United
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Knight & Carver Wind Group, Knight & Carver Wind Blade Lhvision, Kmght & Larver .,

1.0 INTRODUCTION

Yraditionstly. ®ing bisdas have heen overlovked &5 x pare o7 # wind iBtbiss dha! pocdy
maintsoancs. Biader are mabdi ta bivi 36 yosre. Afiar they ame mounted on e barbing
snd begin service, sy ¥r expeotsd @ fast the Hfe of the turbine. bering Highining or
otkeer apewenl disastars thas might &ffest the biade.  Sines (be blade does por have
nochaniced parts {pr 2o it aeama}, pil changes and other echanical muinlenwdce in pot
neaded.

Blades necd another rype of sttantiow wkay may ool be immedisiely evideni when
purchasing & (wrbiss., They Hctd & sthaduled waintzesvss foliowed Yy preemptive
blade repale.

frefpee vheerving a gago wudy, it & mpoman, (© know whar causcs biado problome and
what thege prablepss are.

2.0 CAUSES OF BLADE PROBLEMS

We will disdiess Foar major sanses of blade problems: Engineeriag, Manulberiring,
Wotarat Conses and Imprapor Oporeliony dad Myistidsca '

Pigare § A cormrrophie Teikore tht moedi fo B prevsaind

hitp://warw kewind.com/rotor_maintenance aspx
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Knight & Carver Wind Group, Krught & Carver Wind Blade Division, Knight & Carver ... Page 3 of 1/

21 Ergmaacing

21,7 Progsure Fom manassemssl 8 Bas chel®

The cnyizeoring depsaiment dosiges wind Blodes. The masageasnl &F the tompany
noods so make & profi. Many dimes gy Lo e $o8 of progooes Nom the s pement e
destgr A ohéaper mibchilne which esabizs she turbine mapulicinior ¥ make 2 arger
profit tor o peolit at mii). When this happens, the dnginecring depargiont stars to look
for ways 1o meke (be Made chesper. Many Uimes ihe design hoe not caded s the
decigmer wanwd and compromises had v bo made, Semietimes, ibede comimomises
fmic veqalt in premoteve probleos i the Made, Scmc blades. for sxampic had the roor
digmetes rodused whith vovod monsy an tho ook of 4w hib akd ths blade. Later, ©
resnbied in a Beet of blades being webraill because of probledrs doe 16 4 roai by seiat]
far the sizg of the blade,

2.1.2 Menufachwing chenges mithow anginaering approve)

Nuring the deveiopment of tho menufeoimring procose. wew ideas sre formod 10 bowter
bplld the Wads. Thote cbdnges raquite angivescing teciow snd approval.  if
guginzaring agrecs withowy cocugh Lnpwicdgs, the Wods's intcgrity can  he
Eompromised.

24.3 Mansdscfing chaiignges

Somatimes 6 redufn copt, weight oy jei: ta build 1 mess complex binde. the
cogiscoring deperzmsnd expects oo mack of mansfactering. Proccsscs thai are very
ditficwlt osake {f through detigh.  Thade are wmimimirod when ihere W ¢ yyplen
roopekailon sad communiesiion bereedn the dacipn sud monufastarig) (e,

214 Uesignvesticions causs manying design

Kaey thmas the desigaze ix rostrioted by 1he roxt of dle wrrbime. Tower cloarawet is
wiwiys sn lesue which camase ihe design ro bo stiffer, The mize of the abafs ind bearings
@Ay reiclod the woighkt o8 the Binde. Wany fatiors mutd ba ket Mile coasideralion
during tho Bisde deerdd. Yoo Muby rowiricions qan cansy § Mt yingl doslgn.

213 Selsly margins ore reduosd

Dusing amy phase of the blade donlze when shere seeds to be comprowise, ihe miaty
morgin of dde spcrating loads i sedused, Sinte the actha) operating sed s(atic lokds
art mot shweys predicted seourebely, iho blsdes san Ge damuped becwmes of thi
cednotion in safely msrgin,

hitp:/ fwsrer kewind.com/totor_maintenance.aspx
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23 Manutachying
227 Nomcomphsn! masesals

To dave ewete, 8 woeofioluddt con ook My chedned ael coal, rasin or fidergiase.
Bowerismos these maccriels do hor eesl the design crisorie by which the Tade was
desigaed. Thie cas spuke 2 pertuctly built Dlnde 10 Tail sponae,

222 Moxieuade gusliy conird

CGge of the biggest couses of blade problems is the lack of dualily cosirdd Saritip
manufaciuring. As the blade is manofagiured, thors muost be chock poinis thar are
prasad belore ihe manuimstueing piodcss 088 be sontinted, Whet (hise check poinie do
BOt @Rt or ke izvored, problems can ozoar. Meoy vimes, fhe problam ix not evident
and the origingl quality coniral process swe nel ot up jo deierming thet Tavi. As
prodeckion cvolvee, s mast the quaticy cougral sysipwm thet wiil ghcover probloms,
bdnny timees dozems of blades are made with & defegt that contd bave beco caughe if i
wWire part of Guslly coimrins présadaras.

RE2Z Clanges in the fabricsiion proosss

WhiR BERURcring duoider o thangs somie thing ia tha prOGEss, SREWSEing hEsl Be
brosght imle 1he process. When this loop ¥ no) closed, the blades cam tave prabloms
shat the production @am 0enBot bée. Ag dxawply wonkd be whes (he blade v e fi0lé
te found 1o bs son flexible and i1 awvikes 1be rower. Manulsgiuzieg deciges that ali they
nced e do is add soms glass ro suffan the blade. Now e fower sirike problem as
solved. Latey when she gearboxes sipri o break, o is fonnd thad the Traquensy oF the
Blags bay chunsod aod pod it init dddooance which ddusau prawctr Wadh oo the pobrbos,

224 Manelooturing prooess i foo dificell

i the mampiadaring procesy B made Aiffigyir, thon there iy lifode chmnoe (o have a
process thar is repehrable. ‘ '

http://www kewind.com/rator_maintenance.aspx

PE/TZ  39%d

HIATEM ANV ATTH Nea CBBE9ZELED

ré Sl

10/7/2008
808Z/£8/87



http://www.kcwindxoiTi/rotor__mamtenance.aspx

Knight & LaTver wnd Ltoup, Kaight & Larver wind Slade Livision, knight & Carver ... Fageéd oI 1/

2.5 Notural Caijged

251 Lighining

Lighendn g 48 1he major problen in sarty blede destruztion. When lightuicg sirikes o
blods, the vwirowt i6 irasalorred le tho futhine i (e bighlning proteciion sysicm s
working proparty. Eves (i iz, thore can b6 o0 accamstlarion of water i the vp whigh
is vapnrized opon the fighieing wirike, This sreas proteurs thasos i blado w explode
and open wp. Many thoos vhis i3 3 catastrophic failere. Even though matere canmol be
soitrolicd, e Yighssing systewm of o blede can be chieghed Tor conlinaiy sag fhe rip's
dryin baivg pioarcd of debris.

232 Anbome Farfcles

A the blndn tarag it is siriking perticbns fn the air. The Up spocd of & blede 25 bn
exceas of 70 melere/second in mopy soses, At 1bai spesd. (b pariicies in v air couse
ahrasion to ke lgading edga. The leading adys bood nan be sompromiced camsing i ta
aplit open, Evan if tha damae in ot serstiurol, The foxs o7 esergy dud w6 eraded
feading Bdges can Bo subetgrial,

L33 Hgh Winds & Wing Shear

Mormaliy with the modern wind rarhbvag, ghe hlades fastker as die wind oroasgs.
Whea the wing becomes {00 ®rong, \he dlndee ave foaihered until the harbine mope
snsredy.  Stronp shodr wind? or Mg pusts can push the bisdd pade WE dorigh loads
Alra, very high winds con dewminge Ylades io thb kiatie slats.

224 Faigue

iF vho blpde hae roached it Baiigus bifs, gow are the happy otonor of o wellbritt blade
apiiated sorracily. ‘

24 mpraper Ooovation and Maiviasienss
241 Dwergowering

Bary wind farm operators Bave set the zonicollers ¢ tet the turbines rug in bigher and
higher wiads. There is & big tcmpration 1o da this bucauss it is 2 ume when the
producrisn c¢En bo fnorewied dromiicelly, Howewds mady times when the awaehing is
wvespowered. the Biades begin 1o Mail.

843 Bundway

Wher the maching pitchieg system feile, fhc brakes on many machingx will not siep the
tatet,  On athar machinas when share ig b power faiture whe blades 2loh cateat be
ctopped. Whea this veakway occurs, thy badss costinue to gpin oul of vontead ankli
aithor the wind wlows oc & Disdo(e) uwee ibeaws.

243 Lsvk of Proveniitiog Mednisnance

This brings us 1o the M2in wpic of this dissussion. Proventalive mainenzroe of Msdes
SRR B kA ge Taotor of FEducuky OperaIing susts aver thoe e of o3 tuibane, Taking the
time 10 find small problemp and 1o repads thein while they s otill emadd reves condy
down-time and oxpoasive oprirs laer,

bttp://www kewind. com/rotor_maintenance,aspx
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Knight & Carver Wind Group, Knight & Carver Wind Blade Division, Kmght & Carver ... Page 6ot'17

3.0 BLADE DAMAGE

3.1 Common Types of Damage
811 Lewting e shosfon

Tt erogian of the Jesding edge causos the wivfoil 1o change A it woacsens thees is &
reduction df eBersy copluie whiohi has beey Touad to be 5% or maore,

Figatrs 3 Typlosl leading edgs si-drtol whieh s #any o fopaiv in dbis stage,

Teading sdge Somage i snsy to vepair in tho eardy giages whm inspocting the Yisdes or
porfoerging schodaled mainisnshod

332 Spi luading vtige
{f the biades are wor ropaired uwom ater w deading edge spliv @x feund, the splia

enemiashly geis leag eaoull Yo opes up and cmch tho wir, When shis hsppeas, 1he slias
eoene spast, and bveak swsy., Typically shomt & fees off blede sking are lost and the

biade con b repaitod. 1 mors is gone, the envire tede may need roplacement.

bigore 3 Neindl erwek forming on The trading edge

http://www.kewind com/rotor_maintenance.aspx 10/7/2008
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Knight & Carver Wind Group, Knight & Carver Wind Blade Division, Knight & Carver ... Page 7 of 17

Figare 3 fkine dvlnminaied fram i spor

343 Tralkng edge drnege

Trailing edpe damaps con ba tovited engily fu 1ka carly stages

¥iyare 5 Sanait trelibay edge daruye

http:/Awww.kewind.com/rotor_maintenance.aspx 10/7/2008
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1 letr sustiendod. swall weiling edpe domase can icad o taper probicms. In the
Foljowing photo tie orsck spiii the biade chord wise ntil it veached he spar. The aplit
then conrinued plodg the 3ssr. TEid Ylads oz vory vioty to o velsstrophie foilore.

http:/fwww.kewind.com/rator_mainterance.aspx
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Knight & Carver Wind Group, Kmght & Carver wind Blade Livision, Kght & Carver ... Page Yot 17/

314 Rool facures

Rool fractures muge be doroered carly becasso & sl failure niwaye sanets satasitophic
feilures. This Made's root szack has grown outil 18 io doubtbed it can be coparred.

Flgmep ¥ Imivnloy of crack seap ot

Figaye % Evoerior af er 13me oruck senr woet

http://www.kowind.com/rotor_meintenance.aspx 10/7/2008
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Kuight & Carver Wind Group, Kmght & Carver Wind Blade ivision, Kmight & Carve... FPage 1Uof L/

315 Surisce oratws

Buen thy smedives espek cpn adlow wamer to coter the composiis. Yhis waize can frocze
spugieg & qaiek deverforstion of the <oding.  AH smell rescks cam grow lsrger
gventnally causiang buciling of the panal aud the blade.

¥igore 19 The bopinnlay 6 & suclace erock

hitp://weww kewind.com/rotor_matntenance aspx 10/7/2008
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Knight & Carver Wind Group, Knight & Carver Wind Blade Division, Knight & Carve. ..

A1.6 Lighteng Samage

Lighining gysiem dpmage may have baen onnsed by lightning. if ths roceptor iy fauby
of miesing, then o Diads is suscapiible 1o desirvction i ighining sirikes H again. B
fuke Beon proved deal Hghintap with sariks some tur¥ises Suinbions 1imss white otikes
fhe xame fene will novor he scrkiek. That esekes it even more imparzad o ropsir she
Hghining vy etcm whan i s Feamd o be damaged,

Figare I Ligktodng, rees pior thad procecied rhe hinde ance and npw mast be reploved

http://wwaw. kewind.com/rotor maintenance.aspx
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Knight & Carver Wind Group, Knight & Carver Wind Blade Division, Knight & Carve... Page 12 of 17

4.0 ROTOR REPAIR
4.1 Crere Comparisons

411 Lare expenshe cramas are nastied for ralor recinoernem or o bring down biaoes for
L

3

Fopae 12 1a5ge tvane dnsbuiiing o raosy

4.1.2 Smalercranes bee used for lspecion i Jpsfower FREE

Plwwre 13 Ceve @0 0 basked repriAag 5 Made up-lowee

- hup:fforww kewind com/rotor_maintenance.aspy 10/7/2008
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4.3 Two Agpproaches o Blade Matntenance

Two spproachss will be discunscd regerding bisde mwisienance

423 Do Aowing

¥his approach is most commos i 1he operaiion of oind forwis.  Uzbsss somesbing
drawiic happone, tho biaded dre bt e the wiblng unit an obvivus proabiom & Yound.
The turbing is thea stopped and the blade probiem sesoivad, Thiy spgresch sivgs the
eost of inepecsions, The probletn i when thege prodlems oocnr; (f most probably §& the
windy aesscn. A4 #oon &8 ibe Torbine le off Hna, those iz 9 loas sf révaons.

The coots of rupaics ave slways bighzr, To hove o blads problem of this type that bes
wotizepbie damage svually lends o comly repaire later. Wirh bwok the blade can be
eepnired vp-tower. If nod, & leegar oohsd {8 Broughe 5 sud the damag2d blade romovad.
bany times dhe Made must be brought to 3 shop which adds shipping coxt. Thew
FEPHLE DAR (oke e and uniess thy opsraler is prepaned with e space blade. ihe loss oF
revedud is subsiaatiul,

422 Setveduidn Maintenanes

During the wsason of calm winde, rotore art gobedoled for ingpbotionireparr. Whan the
rolore e imspected (herd I8 an wpefitil 0099 thad g apend. Whes ihe mipecrions aro
comtpiert, the zrana éin remkiu ta allow mimsr repmirs o be carvied oul.  In this
suenario a siatier crane I3 wsed v boigl up men i% 2 mnA basket. The lees of revennc
it wit because the aciivily was scheduled. An additiens]l begelic 19 ibaf the Bosdisy
cdge rrosipe ven mlep Bz repeired af the sama tims. Thio wiil atlow the tusbine to ke
mors officieat for the wp coming windy season.

The recommended approueh ix for o O & M iechiioiang o vedord obscrvabions
throughout thy yesr. $oma blades mav be soypeet brepase of disoslornion or wm odd
noiee. These are the lurdives thai will be inspecied Mrst. Ag (WG sod monsy perioM,
sdimplings of the turbides Ard imspetnd. These imspoctions should occus firss befory
Mo wareangy £3 oves. Tho terbiag wapwfeorgrst sil) then be responsible Tor repaire.
Aftey thed, smgpeetiond should come at Rast soni-gamnafly caless somathing is aotised.
Eves though tho blodes repoired @ the sorly stagse of demage coukd be roa for saother
Tear 04 fwo, the repairs arg saladivaly incaponsive and Jargor doamege i3 prevonssd.

Uging w case study, e followiey information is shaed fo demonsirsic how
proventsiany maimlcmamc saloy moncy 8 Wi fong ven.  The fpgorcs ave begud pu
expurience and ihe sclwal superieace sould vary, Bt avea if the reewli of doluy Ao
piaveniative mainienance 35 halved, there in siill 4 contiderabie savings.

hitp:/Awrww kewind.com/rotor_maintenance.aspx 10/7/2008
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Knight & Carver Wind Group, Knight & Carver Wind Blade Division, Knight & Carve,, Page 14 of 17

420 Cosmperisons

Befora going lo the campovisnn charts i1 witl be seccssary w shown how the foats wera
deteruiatd, These ook ¢a8 vary bet reflec the aversyge cosl of 3 wisd farm isspectios
dnd repeud 85 gooded, The exacapies are of & sile ~ith 5U furbies belwten BUOEw &l
Bk \w am sren of cetoral winds

24 Riwinspudion tosts

Thest obefs org bastd on a8 feehniciea fraveling to the siie pd opectinp &8 MEORY
blades ss B cas wilhin one wask, Depending an tha srea &f the coukas yoo #7¢ ia, the
cana coms could vary, The iravel cout of the techmicisn couid alzo vary,

Site Inspection Costs

Labor $4,000
Expenses $2,000
Crane $16,000
| _.$21,000

L T R R R TR e

Tigave Id Sudeohs ry uf the cose busis o & site ianpeeiion

425 Ropair costs compared

Net oaby iy ihere a Bl covi stviag whon seeabl repsivg sica carriod oni, theve iz 2n joss
of revenue. Since répair costs cap vary widely, p consorvigtive cost basis is niad bare.
AGINE] Wi coges codl be substamtindly highor whea 1l blade s removed and brought
o g shop.

http:/fwww kewind.com/rotor_maintenance.aspx 10/7/2008
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Rapalr Cosats
Schediled (Unscheduled
Labor $600 6,000
Materiats $300| 3800
EX pé nies $400/ $2,000
Crang $1,500] $6,6001
Loss of Revenue $0i $3,800]

Figorz 15 Compariawn uF amall expabra covried put in khe «ff svwanm with wowchedubed repado
dering tha wiadr reacoq

424 Replkceman! coStE

Bledes are wol replated paly deb o lightudeg sdekes. Moy fines che blade s Wl
angktended snd Faals. Mot oF (he. tiwas 41 Tils 63 a0 inogpostoan tymie durigpe the witdy
szason. lo our gost bsis B exprasp was designed mob wnlsy for the cusy of dhe blade,
bat for tenroval and replacemeni of ihe blade nod loas oF omwrgy, Thie iv susubiing &
binde s avwntishls I tpare Blodes gre not wveilable, thon the focy of guregy captere
WEL b W,

Raplace Blade
Blade 5503090
ingtallation | 10,000
Loss of Revenus $15,000;

Figawe 16 Bade replrcoment ceaty

4.3 Schaduled Mainisnance Cosies-50 Turbines

The {pHowhug obart represeniz mdimcEnanse eoaxs over dbe dife of w wingd Cam,
Saheduled imspentions ofcor bi-annmally afler the warraly pericd duding the oalm
fcasmn. A% misor problems arc fosnd, they mc ropmired prompilp. Al repairs s
ComplEied wikiB) (WY GBS 14 onsile TAF inapgmstions. Bven thavgh iaapoctiong Nind wos
of the probleme, semy unscheduled repoiry conaot be avoided aud the zestr inzludod te
t4is studs, Dueing the Jife of Mg wind form, almoest 143 of the blades heve seen some
e pais,

5 521,000 $14,000 ED
7 §31.500 314,000 & SEHEDULED
g $21 480 $33,000 5 SCHEDULED+ LNSGHEBUI.EB
[t §21,060 $33,000__ 5 SCHEDULED+] UNSOHEDULED
B $21,000 §33.000 5 SCHEDULED+! UNSCHEDULED
15 21000 $33.000 5 SCHEDULED+t UNSCHEDULED
17 521,500 $B.000 5 SCHEDULED+1 UNSCHEDULED
19 $21,000 333000 8 SCHEDULED+1 UNSCHEDLLED

Figave 1¥ Haddmundd sboduled Madd mulaimancs voots for ¢ B8 herhise wigd farm
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PE/CE F9¥d

AT ANY ADTA NOA 2885922.Eb pe Gl

TOTAL $168,000 3226000 &304 00000 (46 REPAIRED)

101772008
BEEZ/.8/0T


http://www.kcv%5eind.com/rotor_maintenance,aspx

Kmight & Carver Wind Group, Knight & Carver Wind Blade Division, Kmught & Carve... Page 16 ot 17/

4.4 Ungcheduled Maimtenance Coéte-80 Turbines

Tso fnilpwing cherd repretents maineerznen cases over G Jife of a2 wind [oem.
Schuduled inspouiions da not aconr gz prodloms are fousd, they are rephired,  Most
Palburse oesur durihg the wisdy scason. Major fasturee souse blode eplacemens 1o
beesme nacesenry. Duting the hids ai chy wind fanm, 2imosi (/3 ol ilis blades have seen

rapsirs.
BLADES BLADES

YEARS INSPECTION REPAIR REPAIRED REPLACED BEPLACED

5 0 -8 . D ¢

? 30 336,000 2 n 0

o 40 £57.000 3 85,000 1

11 Ly 876,000 4 170,0X0 z2

1 £0 $raf0l 4 28,000 1

i85 0 $78.000 4 170,000 2

17 $0 %76.000 4 170,000 2

18 0 $76.000 4 58,000 i
TOTAL 30 BATE OO 22 765,000 K

Pigney i Exdirgyéed uphahedniod bicde moinienapce costr for p 50 tgrhim: wind farm

4.5 Cost implicgtiona with snd without Scheduled Mainlensngs

$i| ,M1m

i VWith Haiimamcu
$1,000,000 |- & Withcut Maintanance

$200,000

S -

Imspoction Repair

Fignrs it Where [he money 1z speni
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$1,400,000 — ;
B Yoot Bcheditnd Maldanstice §
$4,200,00¢ -
& With Soheduled Mahienante
& | :
£ 5900000 |- ..
8
5y W
5 ? | M 13 15 17 19
Yeors
Wigure 20 Cost poripairison iimxel e
5.0 SUMMARY

Wing blages &t 8 composest of 3 wind twbise ibai seed anemion the same as any sthor part. Yo way
Bludcs ako maitheied i 05 inapattions d Sbetrvations Giad dorect probiowas eay. 3 thoge probicmg
arg repaitad i 8 tnety manner, gt qoore coRiy repaitg e seoided. Ths inagections sl gmokl repadts
sheuid ber geliedislod Surin th chim exanod (vaiding foe of praduction. Whar lesso ssal) problems ae
kit umrcndod, boyer dawigee oocure ot qile st dhene wepuin onch mow coatly, bot sines dhey
nernally ootur durmg the windy scosen, logs of groductisn ody by i pos. St dueaage chak i§ ladi
wnattended Wikl result in biade Exlluse, Mok anly §9 e Disdo condly, Ik may ek b emdily mvailable. Tho
bos € prociection 13 thon mmbtiphod.

With rodweasbls care, wind hisdes cBe it s Tong a4 suy othdr paet oF e tnrhing,
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