Zoning and Public

- Saf_ety | Issues to address via zoning
: regarding turbines:

I At a minlmum, any zoning effort in
any county shoutd be directed at .

e cammhn health, safety, and B




Proposed Turbine size, and design, and installation

» Specific turbine modet have not been selected, but E.ON has stated the power range to be
- between 2.2 and 4, ZMW, and has also mentioned Vestas as the possible manufacturer

MW (megawatt or m:llion watts) is the measure of max power generated by the turbine during
* ideal conditions. Regardiess of power output in the 2,2-4.2MW range, the height can be
anvwhnre from 590-790 fget from base to top of blade at hlghest pmnt, WIth no contmctual

h' Méx Turb_;ne RPM {revolutmns p_er mlnute) are generallv 12-16 RPM makmg the speed at the
‘blades over 200 MPH.on most options. for:our area ~an important factor when we.
. thi d increa s wnth blade length

. Dete_rmi_ning Setback Distances

s Safety - In 2011 Wind Energy partnemd with the Georgia Institute of Technology's aerospace
.engineering depa rtment, and University of Alabama’s Mechanical and Aerospace Engineering
departments to pubhsh a research article titled *A. Method for Defining Wind Turbine Setback

- Standards. .EPuhhsh::d onling. in Wl[w Onnne lerary [wnlcycniinehbmrv mrn) Dm - 10. mmjwc 46&] :

he following: graphlcs from this studv shows'the range/s;pread of turbine blade fragment throws_: - . G

Examples of issues related to insufficient Setback Distances

= The same study c_oncluded:

L mWind turbine setback standards designed 10 protecl people, property and infrastructure from kmpact by thrown blade

- Fragments play an unpuriam mole in wind Ffarm planning and can oflen be a deternining factor in the number of urbines that
can be placed wﬂhm a gwen parcel of J.!nd Given the critlcai !mpunance of these regulations, them is a desire to develop
ack 5tandards based on 3 physlcni mudei uf biade thraw mther lhan arbl{rary mles of thum flrs\ a physlcal model for
fultar: pértlal hlade thww bused on n[:l:l bnciv dynamjcs was descnhed This modal cuupied .w)l Monte Ca(lu simufation .
: hree example wmd ni: u! varvmg snze Lm; :




Turbine “Shadow Flicker” Risks

+ In the tegal agreement with the Wind Project company, there is the following statement:

- MOwner acknowledges that there may be risks associated with windpower energy generation,
R lnc-‘ud!ng but not limited to electromagnetic fields, shadow, stray voltage, ice throw and health
...~ effects potentiolly associated with ﬂ!ckec noise and air rurbulence, and owner knowingly

g walves aﬂ c!mms rela ted to such rlsks

W:_nd compames w1I1 argue they perform "fhcker siudtes 1o minimize the impact to the
mmunlty, but there are many documented cases even at great dtstances where thls Issue goes :
ith 1 : : S s o

Recommended Ordinance Language regarding
| -_'_T_l%_!’bine_§.nstall_ation and Noise Levels

Thezs max "ﬁum mrbme% s%&acﬁww ?%sc%@r exper] ienced.at a Non-
Parti cfgﬁatmg anémwnew ciwe ng sha % béz zam Meawremaﬂts tﬁ

Property Value Issues

+ Similar to the Noise issue, Wind Project companies will argue that Property Values are not affected

- negatively by Industrial Turhine installations, siting a study performed by the Lawrence Berkeley National
+- Laboratory and supported by Office of Energy Efficiency and Renewable Energy (Wind and Water Power
Technologies Ofﬂce) of the U, S Department of Energy under Contract No. DE-AC02-05CH1123

-+ While the’ study deserves rewew there are, clear confllcts of interest in who drove the study relative to
their support_of W:nd Energy RS _ .

+ Upon further research many property value'conr.erns are found

irs the value, -ar




Turbine Noise Qverview

¢ At E.ON's informational meeting at North Posey High Schoel on June 26%, 2019, one of their paid
. experts covered noise at great tength. During this presentation, an attempt to discredit the ‘Low
Mind Speed/Higher Noise, Concern’ topic mentioned in the Notre Dame course

' "After further resean:h we found add:tuonal credibie supportmg information around this concern

) ndia Labs, one cf the countnes largest research and engineering laboratories, issued a Study
dncumentmg this toplc among others, mclucimg wmd turhlne noise reductaan technoiogses

tudv the foilownng statement Was made regar_dmg turblne blade nmse. :

Turbine Noise QOverview, continued...

Ik - Annua) Avniage Wnd Speed of 20 m

f._: 3 See the Indiana Wlnd SDeed map tozight;

' Th:s map shows the wind speeds in Posey and Gibson
countiesto be far lower than In all areas currentiy
occupaed Y Industrial Wind Turhines ' .

The' 'orrelatlcn between greater nouse concem and

T

Turbine Noise Overview, continued...

+ Keeping in mind the proposed turbines sizes (MW output) are possibly the largest in the state, this factor needs
-consideration related 10 noise output and risk

- The “type” of noise is atso a critical factor. The low frequency component of the turbine noise has been well
documented to be the mazn problem in, terms of heahh/sieap}annoyance issues in previous Wind Project
: ':nstatlatlons ;

in part:cuiar, the fow frequency nolse has a much greater abihw o travel through houses, schools, etc. (think about
bassin. car stereus], making thls type ef no:se much more intruswe Lhan road traffic noise or other amblent noise

Accordmg toa Danzsh sludy in 201

sults conﬁrm the hypozheﬂs thnt me spectrum of- fnd wrbin aise maoves dnwn in frequency wlth i
turbine size. The relative umount of emitted low Trequency noise is higher for lorge turbines {2.3-3.6 MW}
< 2 MWL The djfference is Smtastn:a iy significant for one-third-octave bands in the frequency.
: hift of the spectrum of approximately.on

Iciated Yo, turbine of daub.re size emits more
flmr the pmbiems with low-frequency nojse will Increase .




Turbine Noise Overview, continued...

- “Wind turhine nolse concerns fmm school
. 1__supermlendem '

s See the fetter to. the. rlght written by an .
‘Minois school supermtendent afteran . o0
ndustrial- wind project:went online in. his o
schoal dzstrlct Fhis: should be a serlous

Audib!e vs. inaudible Sound

» Audlbie sound ranges from low pitch to hlgh pltch 20 20 000 Hz
i ='--Th;s |s the range of stmnd the human ear can hear R

Recommended Ordinance Language regarding
-Turbine mstallatlon and Noise. Levels | |

A% 'sny Ncm ?amap aimg, LdﬂdGWHH’ 5 rmmentml l{}t, pubiic sahe‘mt publsr %brary, o

i '1"-:32' rec;’eatlazmi area wsthm ame ha%f mize af ’the ;ijeat h@yrmaﬂés ﬂe auﬁlbte {ZG 20 E}{}O S




What is Trespass Zoning?

» Trespass zoning is a situation where “non-
~participant” Jand owners have Property Rights _

" “effectively violated by the safety evacuation Y é
Tange bemg pro;ected onto their property, This fnd-L e
limits future uses, and:in many cases puts peopie R
at 8 safety rlsk when prasent in these areas. on. :

193 Acres

e teanbee
i Ny

Recommended Ordinance Language regardlng
.Turblne installation and Setbacks

“To ;;sro*{act ;’;mperm structures, and | n::iowne;*s from turb ne thmwf RS

j‘no ‘turbine may be located less than 4.5 times the. height of the turbine,
Cincluding the biaoe at _s%:s hlghef;t g:ze m to any Non- F‘artmmatmg tandowner -
--_jmo;zerw !m@ _ i

Noise and Wind Turbines

+ Wind turbine noise concerns are likely the most difficult to explain and discuss due to hundreds of :
: _reports on both sides of the argument. There are reposts suggesting noise is simply an _
5l _.'annoyance, and reports suggestmg segmficant health nsks related to cardmvascular issues, - v
lnsomma, etc : ; : : :

f the iegat agreement wuth the Wmd company, there is the following statement 'O
T cknowledges that. there may be-rlsks associated with wlndpower energy generatlon ncluding
: fields, shadow, stray voltage, ice throw and healt




