COUNTY BOARD FACTSHEET

TO:  County Clerk: Attn: Kelly Lundgren \
FRON: David R. Cary, Acting Director of Planning A/
RE:  County Text Amendment No. 15009 )
County Wind Energy Conversion Systems Rules and Regulations
DATE: September 4, 2015

Attached are the Planning staff report (p.2-49) and the minutes of the Planning Commission
(p.50-75) on Text Amendment No. 15009, requested by the City of Lincoln/Lancaster County
Planning Department, to amend the Lancaster County zoning regulations regarding Section
13.018 "Commercial Wind Energy Conversion Systems" to revise the special permit conditions
for wind turbine projects regarding decommissioning, shadow flicker, impact on environmental
resources and view corridors, setbacks, noise, noise studies and other conditions.

This text amendment was heard before the Planning Commission on August 19, 2015.

The staff recommendation to approve the revised wind energy regulations is based upon the
“Analysis™ as set forth on p.4-18, concluding that the goal of the changes is to allow alternative
energy development in the County but also stress providing for the protection of nearby property
owners, Large commercial wind turbine projects have successfully located in other counties in
Nebraska. However, the land use characteristics in Lancaster County are not like most other
counties in Nebraska. There is significant residential development on smaller lots scattered
throughout Lancaster County. In addition, wind turbines which are generally around 400 feet in
height in other counties, now could range up to 500 feet or more in height. So while wind energy
is a worthy goal, the impact on adjacent properties could be substantial. The requested
amendments permit commercial wind turbines in Lancaster County while addressing the
potential negative impacts on adjacent properties. The staff presentation is found on p.50-51.
Staff also presented two memos revising the staff recommendation with minor corrections to
Sections (h) and (j), which are found on p.76-78, and a memo on regulations in other states p.
79-83.

Twenty-four (24) individuals testified expressing concern and support for various aspects of the

text amendment. Specifically the emphasis was on noise and setback provisions (See Minutes,

p.51-568). After the public testimony, the Planning Commission then had extensive questions for
staff which is found on p.58-70.

On August 19, 2015, the Planning Commission voted 8-1 (Weber dissenting) to eliminate the
provision in Section (d) that shadow flicker shall not exceed “30 minutes in any one day”, but
leaving the provision that it shall not exceed 30 hours per any calendar year. The Commission
then voted 5-4 (Hove, Sunderman, Scheer and Weber dissenting) to change the noise standard
in Section (i) from 40 to 50 dBA in the daytime and from 37 to 42 dBA at night. The Commission
voted 5-4 (Hove, Sunderman, Scheer and Weber dissenting) to approve the amended proposal
as a whole. See Minutes on p. 70-75.

The Planning staff is scheduled to provide a technical briefing for the County Board on this item at their
regular staff meeting on Thursday, September 10, 2015, at10:45 a.m.. in the City Council - County
Board Chambers of the County-City Building, 555 South 10* Street, Lincoln, Nebraska. The County
Board public hearing is scheduled for Tuesday, October 20, 2015, at 4:30 p.m.

If you need any further information, please let me know (402-441-6365).

CC:

County Board Gwen Thorpe, County Commissioners

Kristy Bauer, Deputy County Attorney Pamela Dingman, County Engineer

Kerry Eagan, County Commissioners Steve Henrichsen, Planning

David Cary, Planning Scott Holmes, Lincoln/Lancaster Co. Heaith Dept.

Judy Halstead, Lincoln/Lancaster C. Health Dept. -1-



PROJECT #:

PROPOSAL:

CONCLUSION:

LINCOLN/LANCASTER COUNTY PLANNING STAFF REPORT

for August 18, 2015, PLANNING COMMISSION MEETING

** Per Planning Commission August 13, 2015**
Text Amendment No. 15009

Amend the County zoning reguilations, Section 13.018, Commercial Wind
Energy Conversion Systems, o revise the special permit conditions for wind
turbine projects regarding decommissioning shadow flicker, mpact on
environmental resources and view corridors, setbacks, noise, noise studies
and other conditions.

The goal of the chaﬂges 15 to allow alternative energy development in the
County but also stress providing for the protection of nearby property owners.
Large commercial wind turbine projects have successfully located in other
counties in Nebraska. However, the land use characteristics in Lancaster
County are not like most other counties in Nebraska. There is significant
residential development on smaller lots scattered throughout Lancaster
County. In addition, wind turbines which are generally around 400 in height in
other counties, now could range up to 500 feet or more in height. So while
wind energy is a worthy goal, the impact on adjacent properties could be
substantial. The requested amendments permit commercial wind turbines in
Lancaster County while addressing the potential negative impacts on adjacent
properties.

RECOMMENDATION: Approval

GENERAL INFORMATION:

HISTORY:

Mar 2011 Commercial Wind Energy Conversion Systems are included as a specially permitted
use in the AG Agricultural District by the County Board through TX11003.

Jan2015  TX14014 submitted by Volkswind USA was withdrawn prior to Planning Commission
public hearing.

Spring 2015 The Lincoln/ Lancaster County Planning Department & Lincoin/ Lancaster County
Health Depariment hosted a series of meetings with a Working Group to help staff
revise the current regulations regarding Commercial Wind Energy projects. The
Working Group of 12 people included persons with various viewpoints and interests,
including industry representatives, environmental interests along with landowners and
residents of various viewpoints about wind turbines. The Working Group was joined
by 8 members from Gage County who are working on the same topic.




COMPREHENSIVE PLAN SPECIFICATIONS:

Lincoln and Lancaster County: One Community

Lincoln and Lancaster County contain a rich mosaic of households, living in a variety of
urban and rural settings. But we share a common bond and work cooperatively fo promote
future growth that offers new opportunities for living and working while conserving cur local
environmental and cultural rescurces for future generations. (Page 1.2)

The importance of building sustainable communities — communities that conserve and
efficiently utifize our economic, social, and environmental resources so that the welfare of future
generations is not compromised ~ has long been recognized. This concept has grown in
imporfance with increased understanding of the limits to energy supplies and community
resources, the likelihood that energy costs will continue to increase in the future, the climatic
impacts of energy consumption, and the impacts on the physical and economic health of the
communily. LPlan 2040 describes a communily that values natural and human resources,
supports advances in technology, and encourages development that improves the health and
guality of life of all citizens. (Page 1.4)

Vision and Plan: Environmental Stewardship and Sustainability
Efforts are made fo aftract new and expanding industries that serve the emerging market
for more sustainable products and services. (page 1.5)

Guiding Principles: \

The 400-foot State Capitol is the key historic, architectural, and geographic landmark of
the city and surrounding countryside. Views to the Capitol are highly valued by the people of
Lancaster County and the Stafe of Nebraska and should be protected and enjoyed for
generations.

Major entryways to Lincoln including Interstate 80 and its exits (especially I-180),
Highways 77 and 34 from the narth, Comhusker Highway from the sast and from the Airport on
the west, O Street from the east and west, Homestead Expressway/Highway 77/Rosa Parks
Way from the southwest and west, and Highway 2 from the southeast, shouid be studied,
protected, and enhanced to create and express community pride. (Page 4.6)

Energy and Utilities: Energy Guiding Principles
Promofte renewable energy solrces.

Energy and Utilities: Strategies for Renewable Energy:

. Continue fo encourage and expand wind and solar access to buildings and other land
uses.

o Incorporate the use of affernative fuefs info local government and institutional operations.

. Incorporate the use of afternative fueis when feasible. (Page 11.6)



ANALYSIS:

History
1.

The original text of the Special Permit conditions of approval for Commercial Wind
Energy Conversion Systems (CWEGS) was deveioped by County staff in 2011. At that
time a wind developer was interested in siting these structures in Lancaster County,
although no applicant stepped forward with proposed text for the Special Permit. County
staff developed conditions that addressed issues regarding operations and potential
impact on adjacent properties. These conditions were developed by reviewing the
regulations in other counties and municipalities around the country, as well as the
scientific information available at the time. As understanding of these machines has
progressed over the past four years, and afier an wind developer requested an additional
review of the information available, it became apparent that these conditions are in need
of review and updafing.

In summary, the requested changes would:

a. alter the way the setback fo dwellings is measured,

b. change the noise requirement thresholds and outline noise monitoring
reguirements,

C. provide for protection for properties which do not yet have a dwelling on them but
may be substantially impacted by wind turbines, and

d. allow for CWECGS that are being developed as part of a larger plan for a wind farm

to be included in a single special permit area provided they are separated only by
public right-of-way.

The goal of the Working Group process was to develop a text amendment that permits
commercial wind energy projects provided there is adequate protection of adjacent
property owners and residents. Six meetings were held between March 12" and May
21%, 2015 at the Roca Community Center or the Cortland Community Center in Gage
County. The communities of Cortland and Roca graciously donated the use of their
space for the meetings. The meetings were open to the public and typically 30 to 40
peopie attended. At the end of each meeting there was an open comment pericd for the
general public. All of the information and presentations from the Working Group process
is available on the Planning website at;

http:/iaww. lincoln.ne.gov/city/plan/dev/wind/index. htm

The first five meetings focused on sharing information about wind energy. Topics ranged
from the economic benefits of wind energy to health and noise impacts. Staff prepared a
discussion draft which was released in early May and was reviewed page by page with
Working Group members at the final meeting.

The next draft of the text was released on June 8%, 2015. The public was encouraged to
provide comments on this draft. Over 40 unique comments were recsived from the public
which are included at the end of this report. The Audubon Society aiso submitted one
comment from over 70 of it's members which is included as well.



6.

After reviewing all the comments, the draft was revised for the Planning Commission
public hearing and was released on July 9", 2015, Comments received as of August 4,
2015, are included at the end of the report as well.

Proposed Text

7.

10.

The proposed changes have different standards in some cases between participating
and non-participating properties. A “participating” property has “entered into a
contractual agreement with the CWECS owner/operator.” A contractual agreement may
be in the form of a lease, easement, or letter of agreement signed by the legal owners of
the property. This does not necessarily mean the property must be within the area of the
special permit, but may have a separate agreement with the property owner.

There currently are no noise regutations in the County jurisdiction, although noise is
mentioned in the conditions for Airfield, dwellings within 1320’ of a public lake, race track
and drag strip, and CWEGCS. Airfields and dwellings near a lake do not mention specific
noise standards, only that noise should be considered. Race tracks and drag strip have
specific requirements based upon the pre-construction Noise Poliution Levels and
allowing noise levels to exceed this baseline by 10 dB between 10 am and 6 pm, and 6
dB between 6 pm and 10 am, but in no case to exceed 81 dBA. (Note: dB or decibels is
a measure of loudness of sound. dBA, decibels measured on the “A” scale, is often
used because it approximates how the human ear responds fo noise at moderate levels.)

Current standards in the County Zoning Resolution require the wind furbine fo be rated at
35 dBA. There are currently no commercial wind turbines that are rated at 35 dBA. The
majority are rated between 95 and 110 dBA. This means that currently a wind turbine
could not be located in Lancaster County. Additionally, the value of the noise rating at the
turbine is not as important as the experience of noise by residents in the area. This
reference to the rating of the machine is recommended to be removed.

Typical noise emitted by common sources is reported differently by different sources of
the information. The following is a sampling of typical noise levels as compiled from
those reported by Temple University Department of Civil/Environmental Engineering, the
Noise Pollution Clearing House, Center for Human Performance & Health, Ontario,
Canada, the US Environmental Protection Agency, and the 3M Occupational Health and
Environmental Safety Division.

Just audible to most people 10 dBA
Quiet Rural Area 30 dBA
Quiet whisper at 3 ft 30 dBA
Ambient noise in a wilderness area 35 dBA
Rural Residential 38 dBA



11.

12.

Agricultural Crop Land

Typical living room in a quiet house
Quiet neighborhood in an urban setting
Refrigerator

Wooded residential area

Window air conditioner

A guiet conversation

An air conditioning unit at 100
Vacuum cleaner

Blender

Motorized lawn mower

44 dBA

35 - 45 dBA.
40 - 45 dBA

40 to 45 dBA
50 dBA

50 dBA

55 - 65 dBA

60 dBA

80 dBA

90 dBA

105 dBA

In addition to the perceived “loudness” of noise, it is important to understand that sound
also has qualitative aspects and can be rmore disruptive 1o people when it is irregular,

has higher or lower piich, or has an impulsive character.

The turbine height is defined as the hub height plus the rotor radius.

Hub height

The following exhibit is for the review of setbacks and noise on non-participating lots.

Exhibit 2: Noise Contours and 1,000 foot Setback Affect on Unbuilt Lot.
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Lot with “buildable
area” shown

Wind Turbine (center} with noise contours and1,000 foot setback from dwellings shown. Lot with “buildabie
area” {area within the required district setbacks) demonstrates there is only a small area in the lower left
cornet that would remain outside the noise and 1,000 foot setback.



13.

Exhibit 1: Tower Height and Setbacks

5 4 i

| Blade length

i

Full CWECS height

i
& v
[
i

% ;i%\

 Tower height ' Setback reduced with agreemant

. of adjacent property owner =

i+ Blade length + District setback
R :

ol =
%

Setback = Full CWECS height

The Lincoln/ Lancaster County Health Department basis for recommendations regarding
noise and noise monitoring are found in the attached document. The Health Department
notes that these “recommendations are based on the most recent research and review
reports ciied on the next pages. Of particular importance to the updated
recommendations were findings in studies pubfished in late 2014 and early 2015. These
studies expanded and improved the knowledge on the potential health risk posed by
wind furbine noise, the percentage of people exposed to wind turbine noise that will be
annoyed or extremely annoyed, and found that seif-reported annoyance was statistically
significantly associated with sleep disturbance, and human physiological responses of

stress levels (as measured by cortisol} and increased blood pressure (directly measured
in exposed individuals).”



14,

The following pages review the various aspects of CWECS and the recommendations
regarding the County zoning:
Review Topic Action Rebommended for Text

Amendment

Economic Implications for land owners & County

There are many positive economic benefits of
wind turbines. Leaseholder receive substantial
monthly income over a long period of time.
Construction brings work and spending within the
County as well as long term employment for a
few employees to monitor the turbines. The
owner cf a wind energy generation facility must
pay a nameplate capacity tax equal to the ioial
nameplate capacity of the commissioned wind
energy generation facility multiplied by a tax rate
of $3,518 per megawatt. In Custer County, a
faciity with 50 turbines, this amounted to
$280,000 per year divided among the various tax
jurisdictions in the county. The state does not
retain any of the proceeds for administration.

No specific text.

{Lancaster County and its residents will
benefit by permitting cormmercial wind
energy projects if there is adequate

- protection of adjacent property owners
and residents.)

Processing of Multiple Turbines over a Large Area

Currently, for a large project with 40 or 50 or
more turbines, the special permit rules could

-] require 20 or more separate special permit

applications. This would make processing
difficult. The proposed text allows turbines in one
project, but which are separated from one
another only by the presence of public right-of-
way may be combined intc one special permit
application. When a CWECS special permit
covers multiple premises, the lease or easement
holder may sign the application rather than the
lot

owner.

New proposed text: ‘

(a} In cases where CWECS wind turbines
are part of a unifisd plan, parcels which
are separated from one another oniy by

the presence of public right-of-way may

be combined into one special permit

appiication. When a special permit

covers mulliple premises, the lease or

easement holder mav sign the application

rather than the lot owner.

Applicable codes

CWECS must meet all applicable electrical,
building utility tie in codes and other local, State
and Federal rules and regulations.

Delete previous text (). It is not
necessary to note that CWECS must all
applicable electrical, building codes and
other [ocal, State and Federal rules and
regulations.”




Review Topic

Action Recommended for Text
Amendment

Color, Finish and Lighting

Most ordinances have some standard prohibition
- against turbines being used for advertising or
bright colors to attract attention. Additional text is
proposed to state that there shall be no
advertising, loge, and that each turbine shall
“have onsite a name plate which contains contact
information of the operator.
Concern was expressed about flashing lights on
top of a turbine. Any structure above 200 feef tall
must be reviewed by the Federal Aviation
Administration for obstruction analysis. The FAA,
and other relevant Federal agencies, make a
determination If the structure impacts private or
commercial airspace. If it is determined the
project constitutes no-hazard to air navigation, it
will also analyze the project as a whole and
provide its recommended lighting requirements.
Prescribed lighting is typically a slow blirking red
light. In addition, newer technclogy is in
development with radar-activated lighting, which
detect aircraff presence and thus vary the
fighting according to the need.

Proposed revised text:

{b) Turbines shall meet all FAA
reguirernents, including but not limited to
lighting and radar interference issues.
Strobe lighting shall be avoided if
alternative lighting is allowed. Color and
finish shall be white, gray or another non-
obtrusive, non-reflective finish._There

| shall be no advertising, loge. or gther

symbois painted on the turbine other than
those required by the FAN or other

goverming body. Each turbine shall have

onsite a name plate which is clearly
legible from the public right-of-way and

- contains contact information of the
operator of the wind facility

Decommissioning of wind towers

A decommissioning plan already requires
removal of structures and restoration of land, as
well as a requirement to post bonds that will
assure the restoration work is accomplished. Ina
review of other jurisdictions, the requirements
varies widely. Decommissioning plans are also
often a part of the private lease agreemenits
antered into with land owners.

The revisions centinue to require
decommissioning plans for the removal of the
tower itself but adding that four feet of soit is
required between the ground level and cement
base. Also add aliowing up to one year before
requiring removal to allow time for consideration
of options after turbines cease operation.
Removal of the access roads on private property
would be left to the developer and property
owners. Some property owners may wish to
retain the access roads on private properiy.

Praposed revised {ext;

& Each agplicaticn shall have a
decommissioning plan outiining the
means, procedures and cost of removing
the turbine(s) and all related supporting
infrastructure and a bond or eguivalent
enforceable resource to guarantee
removal and restoration upon
discontinuance, decommissioning or
abandonment._Each tower shall be
removed within one year of
decommissioning or revocation of the
special permit. Upon removal of the
tower, there shall be four feet of soil

between the ground tevel and former

fower's cement base,




Review Topic

Action Recommended for Text
Amendment

Shadow Flicker

Shadow flicker is the phencmenon caused by the
moving shadow of the wind turbine blades
moving over a point. The area where flicker is
experienced moves as the sun's position relative
to the ground changes throughout the day and
season o season. it would be at the peak in
winter months.

One change to the July 9® draft is to address
what happens if a turbine violates this standard
on a dwelling unit constructed after the turbine is
approved. In this case, the turbine becomes a
norn-conforming, but car remain subject to the

- zoning regulations for non-canforming uses.

New fext proposed:

(dy Any proposed turbine which is within
half mile of any non-paricipating dwelling
shall provide shadow flicker modeling
data showing the expected effect of
shadow flicker on non-participating
properties. Shadow flicker shall not fail
upon any non-participating dwelling, or
gther building which is occupied by
humans. for more than 30 minutes in any

_one day, nor a total of 30 hours per any
calendar vear, If shadow flicker exceeds
these limits, measures shall be taken {o
reduce the effects of shadow flicksr on

turbine down during periods of shadow
flicker. If a turbine violales this standard
on a non-participating dwelling unit,
constructed after the turbine is approved,

buildings, which may include shutfing the |

then the turbine becomes a hon-

conforming use.,

Environmental implications

There is no significant impact on air or water

resources. Footprint of any one turbine on land is

| refatively small. The University of Nebraska and
the Nebraska Game and Parks Commission
have developed a Nebraska Wind and Wildlife
map which identifies the relative sensitivity of
biclogical popuiations in Nebraska, Lancaster

County is shown as an area of low sensitivity,
however there are biclogically unique areas
within Lancaster associated with the Eastern
Saline Wellands which should be protected.
Wind turbines do result in bird deaths, but it is
relatively iess nationally compared fo cars,
buildings, power lines, communication towers,
agricultural chemicalg and cats.

New text proposed:

{e) Construction and operation shall not
adversely impact identified Stats or
Federal threatened or endangerer

species such as saline wetiands. or rare

natural resources such as native prairie

and grasslands.

-10-



Raview Topic

Action Recommended for Text

Amendment
Ice Throw
lce throw is the phenomenon of ice, which builds | No specific fext.

up on turbine blades during particular
meteorological conditions, being “thrown” from
the biades as they furn or being blown from the
biades as they are sfationary. Most modemn
turbines are able to detect vibration of turbine
blades that can be caused by a buiid-up of ice
and are programmed to shut down in such
conditions in order 1o address safely issues and
1o protect equipment from damage.

' Turbine condifion monitoring {for example,
torgue and vibration sensing} will detect changes
o the performance of the blades by damage or
by ice accumulation and shut them down. In
addition, the change to the shape of blade from
ice changes the lift and thus the perfermance of
the machine, in refation {o its "ice-free” state, and
this would also be detected. While safely is the

| top priority, such measures are also in the
interest of machine longevity as operating with
ice loads would add to torque loads, mechanical
wear, reduced performance, efc.” The minimum
setback of 1,000 feet provides sufficient space
from all dwellings to protect from many of the
impacts of the turbines.

{New turbines are better designed to
minimize and moniior ice on the blades,
In addition, setbacks to the property line
angd right-of-way are substantial so no
separate sethack for ice throw is
proposed.}

Important view corridors

| Congern was expressed about wind turbines
Blocking the view to the State Capitol. Also
concern about views from the Homestead
Nationail Mdnument (in Gage Cuo.), Nine Mile
Prairie or Spring Creek prairie. There were
opinions for and against having wind turbines
along enfryways into Lineoln. Some stated that
they didn’t want their personal view from their
house diminished by views of turbines. However,
views from personal property can be altered by
an adjoining property owner erecling accessory
buildings or antennas or planting frees on their .
own property, though these would not be near
the size of a wind furbine.

New text proposed:

) No furbine shall obstruct or impair an
identified view corridor or scenic vista of
public value, as mapped on the Capitol
View Corridors map in the Lincoln/
Lancaster County Comprahensive Plan.
The views from promineni environmental
areas. such as Nine Mile Prairie and
Spring Creek Prairie, shall also be
nrotected from adverse visual or noise

impacts, Any application which. upon
initial review, poses a possible impact fo

these views will be reqguired fo be
relocated or provide view shed mapping

and visual simulations from key
chservation points for review.

A1-



Review Topic

Action Recommended for Text
Amendment

Setback to Dwelling

Current language requires a 1,000 foot setback
to the property line of existing dwellings not
associated with the project. The large variation
in fot sizes in the AG district means some
dwellings may sit on a large parcel with the
dwelling at the far end while cthers are on a
smaller parcel with the dwelling close to the
property line. Measuring to the dwelling is a
more consistent method,

A setback of specific distance does not take into
account differences in height of the turbines. For
example, the visual impact of a 260 foot turbine
is different than a 475 foot turbine. So many
communities have include both a2 minimum
setback and a setback based on height and used
the greater distance. The increased distance
reduces the visual impact, shadow flicker impact
and the risk of ice throw. While distance does
reduce noise, the primary measure for noise
should be a noise standard which is addressed
separately. The setback assists in hoise
reduction, but it will only be pertinent for noise
reduction where the ambient background noise
might be higher already, such as along a
highway. The noise standard will be the primary
measure for addressing any noise impacts.

This sethack is necessary for circumstances
where there is not an existing dwelling on the
adjacent non-participafing property. If the
adjacent lot is primarily for residential use {less
than 10 acres) then the setback to the vacant lot
should be larger. Ten acres was chosen as the
dividing line between residential and farm lots.
Lots of 10 acres or more can be created without
a final plat because they are considered
agricuitural in use. '

New fext proposed:

() Setbacks to the turbine base:

)

For a non-participating lof of less
than 10 acres, the setback shall
be 1,000 feet or 3 times the
turbine height thub height plus the

rotor radius), whichever is greater.

measured o the property fine.

For a non-participating lot of 10
acres or greater, when there is a
dwelling unit on the lot, the
setback shall be 1.000 feet or 3
times the turbine height,
whichever is greater. measured to
the closest exterior wall of the

dwelling unit.

For patiicipating dwelling units,
the sathack shall be 1.000 fest to
the closest exterior wall of the

dwelling.

~12.



Action Recommended for Text

Review Topic
Amendment
Setback to Right of Way
The purpose of this requirement is to provide for | New text proposed:

a "worst case scenario” of a tower falling over as
a free does when felled. In general towers are
highiy unlikely to fall over in this manner, and
when failures have occurred they rather occur as
a collapse of the fower. There are over 45,000
turbines inthe U. 8. and there are less than a
| dozen incidents of a complete collapse event,
| according to industry experts. The setback of
the full turbine height iIs recommended by the
County Engineer to be maintained when adjacent
to public right-of-way in order to assure public

{q) Setbacks to the turbine base:

4)  The seiback to any public right-of-
way or private roadway shall be no less
than the turbine height.

safely and clear passage of traffic.

Setback to Special Permit Boundary

In addition to the setbacks for streets or to fols
with adjacent dweliings, the proposed text
includes a standard setback along the perimeter
of the special permit. This setback would apply to
properties without a dwelling unit.

{¢1) Setbacks io the turbine base:

5) Setbacks to the external boundary of
the special permit area shail be no less
than the turbine height, except that the
owner of the adjacent property may sign
an agreement allowing that setback {o be
reduced to the rotor radius pius the
setbhack of the zoning districi.

Impact on property value of adjacent land

There is considerable debate about the impact of
wind turbine projects on adjacent land values.
There are so many faciors that go into the value
of a house and land that it is difficulf to isolate
individual elements. Certainly not everyone
wants fo live near {o a wind tufbine, so the
number of potential buyers would be significantly
reduced for small acreage lots. Farficularly in an
area with many available lots or homes, some
buyers will not want a lot nearer to a wind

turbine.

Many acreage owners specifically moved onto an
acreage o be further from the urban
environment. However, even in a rural area,
adjacent owners have the right to run machinery,
build large accessory buildings that obstruct
views and conduct farm operations late at night.
So an acreage lof doesn't guarantee a quiet
setiing and unobstructed views.

Wind turbines can have more of an
impact on the enjoyment and market for
small acreage lots when compared to
large farm parcels. Thus, the setback fo a
nonparticipating residential acreage lot
under 10 acres should be larger than the
setback to a farm property of more than
10 acres.

-4 3.



Review Tapic

Action Recommended for Text
Amendment

impact on development

and subdivisions

It is possible that a non-participating vacant
parcel couid be significantly impacted by the
1 noise of the turbines and fall within the turbine
setbacks. The owner of the vacant parcel could
still legalfy build on their lot, but the enjoyment of
the parcel, parficularly a smaller parcel could be
reduced.
The proposed text would reguire that lots, which
| because of the location of a CWECS are left with
littie land outside of the CWECS setbacks or the
noige impact area, must be part of a contractual
agreement with the CWECS ownérfoperaior,
There should be a standard that for vacant farm
lots over 10 acres so that the area of the lot
outside of the noise contours and setbacks is
substantial. This will allow the owner of vacant
land to have some choices in location on which
io build a house oufside of the setbacks and
noise contours if they wish.

New text proposed.
{h) Anysingte-The turbine(s) shall nol
impact a non-participaiing lot, {vacant or
occupied: of any size), o the exient that
because of the location of turbine(s). the
let owner is left with less than 3 acres of
land outside of the CWECS setbacks and
of the noise impact area in Section (i)
below, uniess they are part of an

' agreement with the CWECS
owner/operator.

Emergency Response to turbine fire

Some have suggested banning crops under
turbines due to potential for lightning strikes and
fires. This would significantly reduce the cropland
area around a furbine. The risk of lightning strike
and crop fire is not significanily more than cther
lightning strikes to warrant the significant
increase in cost of wind turbines and resulting
loss of crop land.

No specific text necessary

{Local volunteer fire departments and
wind turbine operators should meet to
discuss plan for if a turbine caught fire.)
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Review Topic

Action Recommended for Text
Amendment

Noise

Noise from wind turbines has been shown fo be
a significant concern and source of investigation.
Recent résearch papers and studies on wind
turbine noise and potential health impacts
indicate that noise from wind turbines causes
annoyance which can lead to sleep distUrbance.
In considering how to establish wind turbine
noise level limits for dwellings, the Linceln/
Lancaster County Health Department (LLCHD)
only considered potential negative public health
impacts. In addition, the LLCHD believes that all
persons should be afforded, regardless of lease
agreements, the same level of public health
protection.

See aftached report from Health Depariment on
noise studies and noise recommendaﬁonsf

One change fo the July 9" draft is to address
what happens if a turbine violates this standard
on a dwelling unit constructed after the turbine is
approved. [n this case, the furbine becomes a
non-conforming, but can remain subject to the
zoning regulations for non-conforming uses.

New text proposed:

(i} Noise: No CWECS or combination of
CWECS turbine(s) shall be located as io
cause an exceedance of the following as
measuied at the closest exterior wall of
any dwelling located on the property. If a
turbine violates a noise standard on a
dwelling unit, constructed after the turbine
is approved, then the turbine becomes a
non-ceaforming use.

For both participating and
nonpadicipating properties;
{1) From the hours of 7 am ic 10 pm:

* Forty (40) dBA maximum 10 minute
Leg or

1 * Three (3) dBA maximum 10 minute
| Leg above background level as

determined by a pre-construction noise
study. The background level shall be a

Leq measured over a representative 15
hour period,

{2) From the hours of 10 omto 7 am;

* _Thirty-seven (37} dBA maximum 10
minute Leg or

* Three (3) dBA maximum 10 minute

Leg above background level as

deternmiined by a pre-construction noise
study. The background level shall be a

Lea measured over a representative 8
hour peried.
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Review Topic

Action Recommended for Text
Amendment

Noise Studies & Monitoring

The purpose of noise studies is to provide data
that will be used to assess potential public health
impacts and compliance with the noise limits
established in the county resolution.

New text pro_pose‘d;
(i} A professional pre-construction noise

study shall be conducted which ingludes

all prope f t ithin one mile
of a fower support base. The protocol
and_methodology for such studies shall
be submitted fo the Lincoin-Lancasier
County Health Department for review and
gpproval, Such studies shall include
noise modeling for all four seasons and
include typical and worst case scenarios
for noise propagation. The complete
results and full study report shall be
submitted fo the Lincoin-Lancaster
County Heaith Department for review.

| (k) Prior to the commencement of
construction of any turbine pre-
construction noise monitoring may be
cohducted to determine ambient sound
levels in.accordance with procedures

. acceptable to the Lincoln-Lancaster

County Health Department

Public road improvements needed for construction

In some jurisdiciions, wind developers have
rebuilt bridges, roads and intersections, under
governmerd supervision, in order to carrying the
required loads during CWECS construction. This
was the experience in Gage County where the
developer worked in advance with government
officials on the routing of construction equipment
and necessary improvements. After the towers
_are built, the impact on the roads is minimal.

New text proposed:

i) Prior tg the commencement of
construction of any turbine. the applicant
shall enter into an agreement with the
County Engineer regarding use of County
roads during censtruction. '

-16-



Review Topic

Action Recommended for Text
Amendment

Noise Comp

faints

The Building and Safety Department is the
primary Zoning enforcement agency. The County
Board can revoke any special permit if the
conditions of approval are not being met.
Building and Safety often relies upon complaints
received from the public to determine when
investigative action needs to take place and
possible enforcement action taken. In some
cases, permii holders must make annual reports
tc Building and Safety providing specific
information on the operation and activities of the
permit site. The proposed process for handling
noise compiaints is to forward them to the Board
for their consideration. The Board would then

New text proposed:

{m) At the discretion of the County Board,
nost-construction noise level
measurements may be required io be
petformed in accordance with procedures
accepiable to the Lincoln-Lancaster
County Health Department.

{n) All noise complaints regarding the
gperafion of any CWECS shall be
referred o the County Board. The
County Board shall determine if noise
monitering shall be required to determine
whether a viclation has occurred.

decide if noise monitoring is necessary.

Interference

A CWECS must not interfere with established
radio or microwave signals. Most wind projects
hire a company which maintains a database to
report on potential impact of the project on any
non-federal government microwave systems. In
addition, projects provide their layout to the
United States Depariment of Commerce —
National Telecommunications and Information
Administration, for review by appropriate federal
agencies to identify any coricemns regarding
blockage of radio fransmissions.

No specific text.

{Nc need for local regulations since this
concern is handled at federal level.)

County Liahility for approval of wind furbines

The County Attorney's Office determined that
was no case law that would indicate a cause of
action would exist against a County for issuance
of a special permit for a wind turbine site that has
a later accident. Additionally, the Political
Subdivision Tort Claims Act enumerates an
exemption to political subdivision lability if the
claim is based on “the issuance, deniai,
suspension, or revocation of or fallure or refusal
to issue, deny, suspend, or revoke any permit,
license, certificate,; or order.” In the event the
County was ever named in the type of law suit
mentioned, this would undoubtedly be raised as

No specific text necessary.,

g defense.
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18, Volkswind USA, was the applicant of the first proposed amendment in September 2014 to the
Commercial Wind Energy regulations. Their application, Text Amendment #14014, was
withdrawn in February 2015 prior to the Planning Commission public hearing. Volkswind has
submitted alternative language to the proposal in this Text Amendment #15009. The alternative

is attached.

Conclusion:

Given the amount of acreage development within Lancaster County, it will be difficult o meet the
proposed regulations and still have a large scale wind operation, While wind energy is a goal of the
Comprehensive Plan, it does not mean that should come at the cost to adjacent non-participating
property owners. Lancaster County has numerous residents on smaller lots enjoying a quality of life in a
rural setting. The “rural lifestyle” does come with noise and odors from agricultural operations. It aiso
comes with large outbuildings and farm machinery. But none of these aspects of rural life compare to
the potential impacts of a 250 to 500 foot wind turbine.

The changes to Section 13.018 provide for protection of the health, safety and welfare of the community
while providing for the opporiunity for the development of aliemative energy in Lancaster County.

Prepared by

Stephen H_eryﬁéhsen, Development Review Manager
Lincoln/ Lancaster County Planning Department
555 8. 10" Sireet, Suite 213

Lincoln, NE 68508

DATE: July 30, 2015
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13.018 Commercial Wind Energy Conversion System (CWECS).

A Commercial Wind Energy Conversion System (CWECS) may be allowed in the AG District by
special permit under the conditions listed below:

a) in cases where CVWECS wind turbines are part of a unified plan, parcels which are separated
from ene another anly by the presence of public right-of-wav may be combined info one special permit
application. When a special permif covers multiple premises, ’{he lease or easement holder may sign the
application rather than the lot owner.

& {b) Turbines shall meet ail FAA requirements, including but not {imited o lighting and radar
interference issues. Strobe lighting shall be avoided if alternative lighting is allowed. Color and finish
shall be white, gray or another non-obtrusive, non-reflective finish. There shall be no advertising, logo,
or.other symbols painted on the turbine other than those required by the FAA or other governing body.
Each turbine shall have onsite a8 name plate which is clearly legible from the public right-of-way and
contains contact information of the operator of the wind facility,

(@} () Each application shall have a decommissioning plan outlining the means, procedures and
cost of removing the furbine(s) and ali related supporting infrastructure and a bond or equivalent
enforceable resource to guarantee removal and restoration upen discontinuance, decommissioning or
abandonment._Each tower shall be removed within one vear of decommissioning or revocation of the
special permit. Upon removal of the tower, there shall be four feet of soil between the ground level and
former tower's cement base.

{d) Any proposed turbine which is within half mile of any non-participating dwelling shail provide
shadow flicker modeling data showing the expected effect of shadow flicker on non-participating
nroperties. Shadow flicker shall not fall unen any non-participating dwelling. or other butiding which is
oceupied by humans. for more than-36-minctesiranyonedayrora total of 30 hours per any calendar

-10-



vear. If shadow flicker exceeds these limiis, measures shali be taken ic reduce the effects of shadow
flicker on buildings, which may include shutting the turbine down during periods of shadow flicker. If a
tyurhing viclates this standard on a non-panicipating dwelling unit, constructed after the turbine is
approved, then the turbine becomes a non-conforming use.

(e} Construction and operation shall not adversely impact identified State or Federal threatened
or endangered species such as saline wellands, or rare natural resources such as native prairie and

grasslands.

{f No turbine shall obstruct or impair an identified view comidor or scenic vista of public value, as
mappad on the Capliol View Corridors map in the Lincoln/ Lancaster County Comprehensive Plan. The
views from prominent environmental areas, such as Nine Mile Prairie and Spring Creek Prairie, shall

also be protecied from adverse visual or noise impacts. Any application which, upen initial review. poses
a possible impact to these views will be required 10 be relocated or provide view shed mapping, and

visual simulations from key observation points for review. -

(g) Setbacks to the turbine base:

1) Fora non-participating lot of less than 10 acres. the setback shall be 1,000 feet or 3 times the
turbine height (hub height plus the rotor radius), whichever is greater, measured to the property
ine, .

2) For a non-participating ot of 10 acres or greater, when there is a dweliing unit on the iot, the
sethack shall be 1,000 feet or 3 times the turbine height, whichever is greater, measured {o the
closest exierior wall of the dwelling unit.

3) For participating dwelling units. the setback shall be 1,000 feet to the closest exterior wall of the
dweliing. -

4) The setback to any public righi-of-way or private readway shzall be noe less than the turbine height,

5) Setbacks to the external houndary of the special permit area shall be no less than the turbine
height, except that the owner of the adjacent property may sign an agreement aliowing that
sethack to be reduced to the rotor radius plus the sethack of the zoning district.

(h) Arvsinate-The turbine(s) shall not impact a non-participating lot, {vacant or occupied; of any
size). to the extent that, because of the focation of turbine(s). the lot owner is left with less than 3 acres
of land outside of the CWECS setbacks and er the noise impact areg in Section (i) below, unless they
are part of an agreement with the CWECS owner/operator,

(i' Noise: No CWECS or combination of CWECS turbine(s) shall be located as {o cause an
exceedance of the following as measured at the closest exterior wall of any dwelling located on the
oroperty. If a furbine violates a noise standard on a _dwelling unit, constructed after the turbine is
approved, then the turbine becomes a non-conforming use. For both participating and nonparticipating

propetiies:

{1) From the hours of 7 am tc 10 pm:
o Tobyf40y Fifty (50) dBA maximunm 10 minute Leq or:

o Three (3) dBA maximum 10 minute Leq above background level as determined by a pre-
construction noise study. The background level shall be 2 L2g measured cver a

represeniative 15 hour period,
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{2) From the hours of 10 pmto 7 am:
o Thirby=seven {37 Forfy-two {42) dBA maximum 10 minuie Leg or;

Three {3} dBA maximum 10 minute Leq above background leve! as determined by a pre-
construction noise studyv. The backaground level shall be a Leg measured over a
representative 8 hour period,

o]

(i} A professional pre-construction noise study shall be ¢onducted which includes sall property with
sdweline-within one mile of a tower support base. The protogol and methodology for such studies shall
be submitted fo the Lincoln-Lancaster County Health Depariment for review and approval, Such siudies
shall include noise modeling for all four seasons and include typical and worst case scenarios for poise
propagation. The complete results and full study report shall be submitted to the Lincoin-Lancaster
County Healih Department for review.

{k) Prior to the commencement of construction of any furbine, pre-consiruction noise monitoring
may be conducted o determine ambient socund levels in accordance with procedures acceptable {o the

Linceln-Lancaster County Health Department,
{h) Prior to the commencement of construction of any turbine, the applicant shall enter into an

agreement with the County Engineer regarding use of County roads during cons‘truction,

{m) Af the discration of the County Board, post-construction neise level measurements may be

required to be perfermed in accordance with procedures aoce-p_tab._ie to the Lincoln-Lancaster County
Health Department. '

(n) All noise complaints regarding the operation of any CWECS shall be referred to the County
Board, The County Board shall determire if noise monitoring shall be required to determine whether a
viclation has occurred.
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Lincoln-Lancaster County Healih Department
Recommendations for Noise Levels from
Commercial Wind Energy Conversion Sysiems

June 28158

The Lincoin-Lancaster County Health Department (LLCHD) recommends the following
language for an updated text amendment to the County Resolution addressing noise
levels from Commercial Wind Energy Conversion Systems:

No CWECS or combination of CWECS machine(s) shall be located as to cause an
exceadance of the following as measured at the closest exderior wali of any
participating or non-participating dwelling:
- From the hours of 7 am to 10 pm:
o Forty (40} dBA maximum 10 minute Leg or;
o Three {3) dBA maximum 10 minute Leq above background level as
determined by a pre-construction noise study. The background level
shall be an Leq measured over a representative 15 hour period.

- From the hours of 10 pm to 7 am:
o Thirty-seven (37} dBA maxirum 10 minute Leq or;
o Three {3) dBA maximum 10 minute Leq above background level as
determined by a pre-consiruction noise study. The background level
shall be an Leq measured over a representative @ hour period.

LLCHD has modified the recommended allowable fevels previously suggested for the
Lancaster County Resolution fext amendment in January 2015. The main changes {o
our recommendation are:
- changing the L10 noise metric to the more common Leq,
- changing the daytime fimit of 45 dBA L10 to 40 dBA Leq,
- changing the nighttime limit of 40 dBA (.10 to 37 dBA Leq,
- reduging the measuring period from 1 hour fo 10 minutes,
= reducing the level of noise allowed above existing background noise from
5 dBA {0 3 dBA, and ,
- establishing the same noise levels for both participating and non-
participating households, assuring equal public health profection for ail

serson
These recommmendations are based on the most recent research and review reporis
cited on the next pages. Of particular importance to the updated recommendations
were findings in studies published in fate 2014 and early 2015, These studies
expanded and improved the knowledge on the potential health risk posed by wind
turbine noise, the percentage of people exposed to wind turbine noise that will be
annoyed or extremely annoyed, and found that seif-reporfed annoyance was statistically

1
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significantly associated with sleep disturbance, and human physiclogical responses of
stress levels (as measured by cortisol) and increased blood pressure (directly measured

in exposed individuals).

Cther factors that influenced if.CHD’s recommendafion inciuded:

1) Wind turbine noise is more annoying to people than other comparable noise, such
as noise from traffic or-airports. The primary reason appears to be that wind turbine
noise has unique characteristics (significant and frequent amplitude modulafion). No
matter what the source of noise, if it includes amplitude modulation persons exposed
to it will respond as if it were a higher leve! of noise and indicate that it is more
annoying than a noise of the same sound pressure level which does not have

amplitude modulation.

2} The 2015 Canadian Academies Expert Panel included this statement in thelr report:
“The Panel stresses that, given the natire of the sound produced by wind turbines
and the limited quality of available evidence {small sample sizes, small number of
studies availabie, lack of comprehensive exposure méasurement), the health
impacts of wind turbine noise cannot be comprehensively assessed at this time.”

This means that there is still considerable uncertainty in potential health impacts with
the research that hias been conducted to date. In addifion, the data on chronic
disease health outcomes is significanify limited by the short period of time (last 7 fo
10 years) that wind energy systems have grown substaniially in number, size, and

power output . Chronic disease health ouicomes may teke 20 to 30 years to
develop. ' : :

3) Data on annoyance from multiple shudies, including the 20415 Health Canada study,
indicated that the perceniage of people that will be “Very” or “extremely” annoyed
increases considerably when they are exposed o noise levels above 40 dBA. In
fate 2014, Sehmidt and Kiokker indicated that 35 dBA appears to be a “folerable
level”. The somewhat older Massachusetts expert panel review (2012)
recommended Denmark’s nighttime noise mit for residential areas of 37 dBA when
wind speeds were 6 m/sec (about 13 mph) and 38 dBA when wind speeds are 8
mifsec {about 18 mphj as a “Promising Practice”.
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4) There appears to be evidence that a small percentage of the population is more
" senstive fo wind turbine noise than the population as a whole.

Staff reviewed many studies, papers, news reports, websiles, ete. on wind turbines and
potential health impacts. Staff considered the following to be the most vafuable and

soientifically sound.

1) Wind Turbine Health impact Study: Report of Independent Expert Panel;
January 2012; Prepared for: Massachusetts Department of Environmental Protection &
Massachusetts Department of Public Health

2} Health Effects Related to Wind Turbine Noise Exposure: A Systemnatic Review.
This arficle was written by Jesper Hvass Schmidt and Mads Klokker. (Reference:
Schidt JH, Kiokker M (2014) Health Effects Related to Wind Turbine Noise Exposure:

A Systematic Review, PLoS ONE 9(12): e114183.)
3) World Health Organization, Nighttime Noise in Europe, 2009, ISBN 978 92 830
41737 -

4} Understanding the Evidence: Wind Turbine Noise; The Expert Panel on Wind

onn iy o 3 o
8T

htto-fwway. sciencaadvice ca/en/assessments/completad/iwind-turbine-noise.aspx

5} Health Canada Wind Turbine Noise and Health Study (2015}, hitpr/fenww he-
sc.qo.ca/ewh-semynoise-bruiturbine-eoliennes/summary-resume-gng.php

This was a very well designed epidemioiogical study of people residing in 1,238
dwelling units exposed to wind turbine nolse.
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LLCHD also recommends the following with regard to nolse modeling, monitoring
and complaints. '

1) Pre-construction Noise Modeling. A pre-construction noise study on property
with a dwelling within one mile of a tower support base shall be required. The protocol
and methodology for such studies shall be submilfed fo the Lincoln-Lancaster County
Health Department for review and approval. The results of such studies shall be
submitted to the Lincoin-Lancaster Courity Health Department for review.

2) Pre-Construction Noise Level Monitoring. Prior {o the commencement of
construction of any CWECS machine, pre-construction noise monitoring may be
conducted fo defermine ambient sound levels in accordance with procedures
acceptable fo the Lincoln-Lancaster County Health Depariment.

3) Post-construction Noise Monitoring. At the discreficn of the County Board, post-
construction noise level measuremsents may be required fo be parformed in ascordance
with procedures acceptable to the Lincoln-Lancaster County Health Department.

4}  CWECS Noise Complaints, All noise complaints regarding the operation of any
CWECS shall be referred to the County Board. The County Board shali determine if
noise monitoring shall be required to determine whether a violation has occurred.
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Wind Turbine Health Impact Study: Report of Independent Expert Panel; January 2012;
Prepared for: Massachusetts Department of Environmental Protection & Massachusefts

Depariment of Pubiic Health _
The Massachusetts Department of Environmenta! Protection (MassDDEP) in collaboration with the

Massachusetts Department of Public Health (MDPH) convened a panel of independent experts to
identify any documented or potential health impacts of risks that may be dssociated with exposure to
wind turbines, and, specifically, to facilitate discussion of wind turbines and public health based on

scientific findings.

Expert Independent Panel Members: _
Jeffrey M. Ellenbogen, MD; MMSc; Assistant Professor of Newrology, Harverd Medical School;

Division Chief, Sleep Medicine, Massachusetts General Hospital

Sheryl Grace, PhiD; MS Aerospace & Mechanical Bngineering; Associate Professor of Mechanical
Engineering, Boston Untiversity

Wendy J Heiger-Bernays, PED; Assbciztc Professor of Environmental Health, Department of
Environments! Health; Boston University Schoo} of Public Health; Chair, Lexington Board of Hedlth

James E, Manwell, PhD Mechanical Engineering; MS Electrical & Computer Engineering; BA
Biophysics; Professor and Diréctor of the Wind Erergy Center, Department of Mechanical &
Industrial Engineering University of Massachuselis, Amherst

Dora Anne Mills, MD, MPH, FAAP; State Health Offiver, Maine 1995-2011; Vice President for
Clinical Affairs, University of New England

Kimberdy A. Sullivan, PhI); Research Assistant Professer of Environriental Health, Department of
Environmental Health: Boston University School of Public Health '

Mare G. Weisskopf, SeD Epidemiology; PhD Neuroscience; Associate Professor of Environmental
Health and Epidemiclogy; Department of Environmental Health & Epidemiology, Harvard School of
Public Health; Facilitative Support provided by Susan L. Santos, PhDD, FOCUS GROUP Risk
Communication and Bnvironmental Management Coasultants -

Extensive [fteratare searchies and reviews were condueted to identify smdies that specifically evaloate
fmman population responses to turbines, as weil as population and individual responses to the thres
primary characteristics or attribates of wind turbine operation: noise, vibration, and flicker. Beyond
traditional forms of scientific publications, the Panel also took great care to review other non-peer
reviewed materials regarding the potential for heatth effects inclading information related to “Wind
Turbine Syndrome™ and provided a rigorons analysis as to whether there is scientific basis for it.
Since the most commonly reporied complaint by people living near terbines is sleep disruption, the
Panel provided a robust review of the relationship between noise, vibration, and annoyance as well as
sleap disturbance from noises and the potential impacts of the resulting sleep deprivation.

Tn assessing the state of the evidence for health effects of wind turbines, the Panel followed accepted
scientific principles and relied on several different types of studies. The non-pecr roviewed material

was considered part of the weight of evidence. In all cases, datz quality was considered; at times,
some studies were rejected because of lack of rigor or the interpretations were fncopsisicnt with the

5
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scientific evidence, The report cited about 100 specific references sud provided a Bibliography
containing about 115 reperts, papers, regulations, ete. that were considered by the panel.

The Pagzl came to the following conclusions en health fmepacts of noise and vibrafion:
1. Most epidemiologic literature on human response to wind turbines refates to selfreported
“anncyance,” and this respoase appears to be a function of some combination Gf the sound itself, the
sight of the turbine, and attitude fowards the wind turbine project.
a. There is limiled epidemiologic evidence sngpgesting an association between exposure 10
wind turbines and annoyarnce.
. There is insufficient epidemiologic evidence to determine whether there is an association
between noise from wind turbines anci annoyance independent from the effects of sacmg a
wind turbme and vice versa,
2. There is limited evidence from epldemaoiogm studies suggesting an association between
noise from wind fubines and sleep disruption. In other words, it is possible that noise from some
wind turbines can cause sleep disruption,
3. Avery loud wind turbine could cause chsmpted sleep, particularly i valnerable populations,
at a certain distance, while a very quiet wing turbine would not likely disrupt even the lightest of
sleepers at that same distance. But there is not enough evidence to. provide particular sound-pressure
thresholds at which wind turbines cause sleep disruption. Further study would provide these Jevels.
4. Whether anmoyance from wind turbines leads to sleep issnes or siress has not been
sufficiently quantified. While not based on evidence of wind turbines, there is evidence that slecp
disruption can adversely affect mood, cognitive fanctioning, and overall sense of heaith and well-
being.
5. There is insufficient evidence that the noise from wind tucbines is direeily f.e., independent
Fom an effect on annoyance or sfeep) causing bealth problems or discase.
6. Claims that infrasound from wind turbines directly impacts the vestibular system bave not
been demonstrated scientifically. Available mﬁmm shows that the infrasommd levels near wind
turbines cannot impact the vestibular system.
7. There is no evidence for a set of health effects, from exposure to wind tu:rbmcs that conld be
characterized as 2 "Wind Turbine Syndrome.”
8 The strongest epidemiological study saggests that there is not an assodiation between noise
from wind trbines and measures of psychological distress or mental health problems. There were
two smaller, weaker, studies: one did nofe an association, one did not. Therefors, we conchude the
weight of the evidence snggests no association between noise fom wind furbines and measures of
peychological distress or mental health problemis.
9. None of the Limited cpidemiological evidence reviewsd suggests an association between
noise from wind turbines and pain and stiffness, diabetes, high blood pressure, tinitus, hearing
impairment, cardiovascular disease, and headache/migraine.

.

Healik Impacis of Shadow Flicker

1. Scientific evidence suggests that shadow flicker does not pose a risk for eliciting seizores as a
result of photic stinulation.
2. There is limited scientific evidence of an association between annoyance from prolonged

shadow flicker (excecding 30 minutes per day) and potential transitary cognitive and physical health
effects.
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fce Throw
Production of Iee Throw
ce can fell or be thrown from a wind turbine dunng or after an event Wheu ice forms or accomulates

on the blades.
1. The distance that a piece of ice may travel from the turbine is a function of the wind speed,

the operating conditions, and the shape of the ice.
2. Iz most cases, ice falls within a distance from the torbioe equal to the tower height, and in
any case, very seldom does the distance exceed twice the total height of the turbine (tower height

plus blade length).

Health Impacts of Yee Throw
1. There is sufficient evidence that failing ice is physically harmsful and measures should be

taken to ensure that the public is not kely to encounter such ice.

Other Ctmsaderatmns
Tn addition to the specific findings stated above for noise and vibration, shadow flicker and ice throw,

the Panel concludes the following:

I. Effective public participation in and direct benefits from wind energy projects (such as
receiving electricity from the neighboring wind turbines) have been shown to resuif in less
annoyance in general and better public acceptance overzll.

The Panel developed “Best Practices” Recommendations Regarding Human Health Effects of
Wind Turbines

Nolse

Evidence regarding wiad turbine noise and human health is Emited. There is limited evidence of an
association between wind furbine noise and both annoyance and sleep disruption, depending on the
sound pressure level at the location of concern. However, there are no research-based sound pressure
levels that correspond fo human responses o noise. A number of countries that have more experience
with wind energy gnd are protective of public health have developed guidelines to minimize the
possible adverse effects of noise. These puidelines consider time of day, land use, and ambient wind
speed, The table below summarizes the guidelines of Germany (in the categories of industiial,
commercial and villages} and Denmark (in the categories of sparsely populated and residential). The
sound Jevels shown in the table are for nighttime and zre assumed o be taken immediately outside of
the residence orbailding of concern. In addition, the Woild Health Organization recommends a
maximum nighttime sound pressore level of 40 dB(A) in residential areas. Recommended sethacks
corresponding to these values may be caleulated by software such as WindPro or simelar software.
Such calenlations are normaily to be done as part.of feasibility studies. The Panel considered the
guidelines shown below to be Promising Practices {Caiegory 3} but to embody some aspects of Field

Tested Best Practices {Category 2} as well.

Promising Practices for Nighttime Sound Pressure Levels by Land Use Type
Seund Pressure Level dB(A) Nightiime Lintits

Land Use

Industrial . 70
Commercial 50
Villages, mixed sage 45
Sparsely populated areas, 8 m/s wind* 44
Sparsely populated areas, 6 w/s wind* 42
Residential areas, 8 m/s wind* 39
Residential areas, & m/s wind® 37

“measured at 10 m above ground, ouiside of residence or location of concern

?’
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The time period over which these noise limits are measured or calculated also makes a difference.
For instance, the often-cited World Health Organization recommended nighttime noise cap of 40
dB(A) is averaged over one year {and does not refer specifically to wind turbine noise). Denmark’s
noise Hmits in the table above are caleulated over 2 10-minute period. These limits are in line with
the noise levels that the epidemiological studies conunect with msignificant reports of ainoyance.

The Panel recommends that noise Hmits such as those presented m the table above be inchuded as
part of a statewide policy {in Massachusetts) regarding new wind turbine instzllations. In addition,
suitable ranges and procedures for cases when the noise levels may be greater than those valves
should #lso be considered. The considerations showld take into account trade-offs between
snvirommental and health impacts of different energy sovrces, national and state goals for energy
independence, potential extent of mpacts, ete. '

Skadow Flicker '
Based on the scientific evidence and field experience related to shzdow flicker, Germany has adopted

guidelines that specify the following:
1. Shadow flicker should be caleulated based on the astronammal reaximum values (i.€., not

considering the effect of clond cover, et}
2. Commercial software such as WindPro or similar soﬁware may beused for these

caleulations. Such calculations shouid bé done as part of feasibility studies for sew wind turbines.
3. Shadow flicker should not occur more thar 30 minutes per day and not more than 30 Lours

per vear at the point of concem (e.g., residences). )
4, Shadow flicker can be kept to acoeptable levels either by setback or by control of the wind {

turbine. In the latter case, the wind torbine manufacturer must be able to demionsirate that such
control is possibie.

Yce Throw
Tce falling from a wind turbine could pase a danger to human health. It is also clear that the danger is

limited to those times when icing occurs and is limited to relatively close proximity 1o the wind
turbine. Accordingly, the followmg should be considered Category 1 Best Practioes.

1.  Ipareas where icing events are possible, wamings should be posted so that no one passes
underneath 2 wind turbine during an icing event and until the ice has beep shed.

2, Activities in the vicinity of a wind turbine should be restricted during and immediately after
icing events in consideration of the following two Hrits {in meters).

Fer & tarbine that may not have ice control measures, it may be assumed that ice could fall within the
following Ymit:

x{ RHY} srow=1.52 + oux

Where: R = rotor radios {m), H= hub height (m)

For ice falitng from a stationary turbine, the following limit should be used:

{ V15 max UR H o=+

Where: U= maximum likely wind speed (mv/s)

The choice of maximum likely wind speed should be the expected one-year refurn maximuna, found
in accordance to the International Fiectrotechrical Comimission’s design standard for wind turbines,
IEC 61400-1. Danger from falling ice may also be limited by ice control measares. If ice conirol
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measures ars to be considered, the wind turbine manufachurer must be able to demonstrate that such
comtrol is possible.

Public Participation/Annoyance
There is some evidence of an association between participation, €conomic of Mherwxse in a wind

turbine project and the annoyance (or lack thereof) that affecied individuals may express.
Accordingly, measures tzken to directly invelve residents who live in close proximity to a wind
turbine project may also serve to reduce the level of annoyance. Such measures may be considered to

be a Promising Practics {Category 3).
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The following is the Abstract for the December of 2014 PLOS One published an article
tiled Health Effects Related fo Wind Turbine Nolse Exposure: A Systematic Review. This
article was written by Jesper Bvass Schmidt] 2,3%, Mads Elokkerd,5 1. Instiute of Clinical Research,
University of Southern Denmark, Odense, Denmark, 2. Deparfment of Audiclogy, Odense University
Hospital, Odense, Denmark, 3. Department of ENT Head and Neck Surgexy, Odense University Hospital,
Odense, Denmark, 4. Department of ENT Head and Neck Surgery & Audiology, Copenhagen University
Hospital, Copenhagen, Denmark, 5. Faculty of Health and Medical Sciences, Copenhagen University,
Copenhagen, Dermark {Refernce: Schmidt JH, Klokker M (2014) Health Effects Related to Wind
Turbine Noise Exposure: A Systematic Review. PLoS ONE 9(12) ¢114183. .

Background: Wmd turbine noise exposure and suspected health-related effects thereof have attmcted
substantial attention. Various symptoms such as sleep related probiems, headache, tinnitus and vertigo
have been described by subjects suspected of having been exposed to wind turbine noise.

Ohjective: This review was conducted systematically with the purpose of identifying any reported
assotiations between wind turbine noise exposure and suspecied healtb-related effects.

Tyatn Sources: A search of the scientific litcrature concerning the health-related cffects of wind furbine
noise was conducted on PubMed, Web of Science, Google Scholat and various ofher Internei sources.
Stady Bligibility Criteria: All studies investigating suspected health-related outcomes associated with
wind torbine noise exposure were included.

Results: Wind turbines emit noise, including low-frequency noise, which deereases incrementally with
increases in distance from the wind turbines, Likewise, evidence of a dose-response relationship between
wind turbine noise linked fo noise annoyance, sleep disturbance and possibly even psychological distress
was presen! in the Hierature. Cuurently, there is no further existing stalistically-significant evidence
indicating any association between wind tarbine noise exposure and tinnitos, hearing foss, vertigo or

headache,

Limitations: Selection bias and information bias of differing magnitudes were found to be present in all
cumrent studies investigating wind turbine noise exposure and adverse health effects. Only articles
published in English, German or Scandinavizn languages were reviewed.

Conclusions: Exposnre to wind tirbines does seem 1o increase the nsk of annoyance and selfreported
sleep disturbance in a dose-response relationship, Thers appears, tough, tobea tolerable lovel of around

LAgq 0f 35 dB. Of the many other clatmed bealth effects of wind turbine noise exposure reported in the -

literature, however, no conclusive evidence could be found. Future studies should focus on investigations
atined at objectively demonstrating whether or not measurcable health-related outcomes can be proven to

fuctuate depending on exposure to wind turbines.

10
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In 2008, the Worid Health Organization — Europe published a report fitied: Night Noise
Guidelines for Eurcpe. The following is an abstract from that repcrt:

The WHO Regmnai Office for Burope set up 3 working group of experts fo pmvsde scientific advice o
the Member States fur the development of future legislation and policy action i the area of assessment
and control of night noise exposure. The working group reviewed avajlable scientific evidence on the
bealfh effects of night uofse, and derived health-based guideline vahues. In December 2006, the working
group and stakeholders from industry, goveroment and nongoveraments! organizations reviewed and
reached general agreement on the grideline values and key texts for the fimal document of the Night noise

guidelines for Europe.

Considering the scientific evidence on the thresholds of night noise exposure mdzcate& by Loight,outside
as defined in the Eavironmental Noise Directive (2002/48/EC), an Loight,outside of 40 dB should be the
target of the wight noise guideline (NNG) to protect the public, inchuding the most vulnerable groups such
as children, the chromically il and the elderly. Luight,outside value of 55 dB i recommended a5 an
interim target for the countries where the NNG canmot be achieved in the shorf term for various feasons,
and where policy-makers choose to adopt a stepwise approach, These guidelines are applicable to the
Member States of the Raropean Repion, and may be considered as an extension to; as well as an update

of, the previous WHO Guidelines for conimunity noise (1999).

Below is a chart from the Executive Summary. This study was NOT specific to wind turbine
noise, but did consider noise from all sources, such as traffic, industry, and airplanes.

Axerags oight moist  Health effecss observed T the pepulaion
levef over 2 wear
ia?g{n;,m&ft’

Up ec 36 EB Avhongh individoal sensirivities and circune
seatices way diffes, Rapparsthat up to this level
o substantial biofogical offects are observed.
5 e Of 38 @B is eguivalent 10 the no
chserved effect level {NOEL] for night naise,
30 o 40 48 A number of effecks o sleep are observed from this
eaapge: body movesicars, awakening, seff-repormed
sh:pcﬁsmzbamc,msaiﬁ.'ﬂwmtmmcfﬁm Tabie 3
effetr depends on the satire of the source and the  Tffacts of different
atader of eveofk. Vidosable grougs {for cxample  ewels of night nolse
chifdres, fhe chionicelly # dnd the elferdy) ame < ihe popuiation's
moresasaeptible. However evén in theworst cases Bogith
the effeces seem modest, Loy gy 0 40 dB &8
weyetralent 1o the fmvest of adverse offect
Lt (LOAEL for mighe nofse.
4010 55 08 Atbrerse health effecrs ze observed among the
exposed popubion, Many people have to adapt
ihair Bives to cope wkhihe noise st night, Vidnerable
groups aze rore severely affected.
Above 53 dB The struation s comsidered Increasingly danger-
aus for public health, Adverse health effecss
occur frequently, @ sizeable proportion of the
population ks highly annoyed and sfcep-dis-
rieebed, There is evidence that the risk of cardio-
wascular disease ncreases, :

-
=
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Council of Canadian Academies, 20115, Understanding the Evidence: Wind
Turbine Noise. Ottawa {ON): The Expert Panel on Wind Turbine Noise and Human
Health, Councii of Canadian Academies.

Executive Summary )

Demand for renewable energy, including wind power, is expected fo continue to grow both in
Canada and globally for the foreseeable future. The wind energy sector in Canada has grown at
an ever-increasing pace since the 1990s, and Canada is now the fifth-lergest market in the world
for the installation of new wind turbines. As the sector grows, the wind turbines being instalied
are getting more powerful. The first megawatt-scale twbines were installed in Capada in 2004,
with 3 megawatt models arriving in 2008; larger models up to 7.5 megawa¥ are cuorently being
tested internationslly. To produce this power, tarbines have also increased in size. As wind
trrbines become a more common feature of the Canadian landscape, this new source of
environmental sound has raised concerns abont potenital health effects on nearby residents.

Determining whether wind power catises adverse health effects in g}&opie is therefore mﬂpoziam
so that all Canadians can equitably share in the benefits of this technology.

THE GHARGE TO THE PANEL

In response to growing public concern about the potential health effects of wind turbine noise,
the Government of Canada, through the Mirister of Health (the Sponscr}, asked the Council of
Canadian Academies {the Council) to conduct an assessment of the question:

Is there evidence to support a causal association between exposure (o wind turbine noise and the
development of adverse heaith effects? : .

The Charge also includes the following sub-questions:
Are there knowledge gaps in the scientific and technological areas that need to be

addressed in order to fully assess possible health impacts from wind turbine noise?

Is the potential risk to human health sufficiently plausible to justify further research into
the association between wind turbine nolse exposure and the development of adverse health
effecis?
How does Canada compare internationally with respect to prevalence and nature of
reported adverse health-effects among populations living in the vicinity of commercial wind

turbine establishments?
Are there engineering technologies and/or ozf!zer best practices in other jurisdictions that

might be contemplated in Canada as measures that may minimize adverse communily response
towards wind rurbine noise?

The Panel defined heolth in a way that is consistent with the World Health Organization’s
concapt of health: “a state of complete physical, mental and social well-being and not merely the
absence of disease or infirmity” (WHO, 1946). The Panel interpreted noise to include both
objective measures of acoustic signals in the environment (sound), as well as subjective
perceptions of sound sensations that are unwanted by the listener {noise). As there are a variety
of wind twrbines available worldwide, with differing sound characteristics, the Panel focused
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specifically on the type that constitutes aimost all of the installed turbines m Canada: modem,
three-bladed, fower-mounted, utility-scale (500 kilowatt capacity or more), upwind, horizontal-
axis wind turbines that were land-based. ,

THE PANEL’S APPROACH

To respond to the Charge, the Panel wsed an evidence-based spproach te identify and review
relevant research. First, the Panel identified more than 30 symptoms and health outcomes that
heve been atiributed to éxposure to wind furbine noise, based on a broad survey of peer-reviewed
and grey Iiferature, web pages, and legal decisions.

Empirical evidence related 1o any associations between these health owtcomes and exposure to
wind turbine noise was then collected from. severa!l sources, including peer-reviewed joumnal
articles, conference papers, and grey Hierature. More than 300 publications were found through a
comprehensive search, and these were narrowed down to 38 relevant studies related to the health
effects of wind nurbine noise. The body of evidence concerning cach bealth outcome was
apprajsed and assessed according to Bradford Hill’s guidelines for causation, and sumrnarized
using standard terms adopted from the International Agency for Research on Cancer (IARC).
The major steps of the Panel’s approach are ilfustrated in Figure 1. '

KEY FINDINGS
Based on its expertise and review of empirical research, the Panel made findings i the following
arcas; :
Acoustic chagacteristics of wind turbine noise;
Evidence of caugal relationships befween exposure fo wind turhine noise and adverse
health effects;

Knowledge gaps and further research; and

Promising practices to reduce adverse community response.

Other aspects of the Charge, such as the prevalence of adverse health outcomes in Canada, couid
not be answered because of a lack of data.

ACOUSTIC CHARACTERISTICS OF WIND TURBINE ﬁOiSE

1. Sound from wind turbines is complex and variable

Like sound from any source, wind turbine noise can be described by frequency components
(which determine pitch), sound pressure levels (which determine loudness), and the way both of
these change over thne. Soimd from wind hubines is highly complex and varable, b=t has some
characteristics that are sunilar to other sowrces of community noise, such as road mid amport

traffic noise:
Sound from wind tarbines is broadband, composed of sound over a broad range of

frequencies.
The overall sound pressure levels outdoors vary greatly depending on distance, wind

speed, and transmission from the source to the receiver.
However, higher frequencies tend to be reduced indoors and with increasing distance,

isading to an emphasis on Iower frequencies,

i3
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It is amplitude modulated, with sound levels changing over tume.

Wind turbines also emit sound with the following characteristics, which are less common than
other sowrces of commuunity noise:
Sounds from wind turbines may extend down to the infrasonic range and, in some cases,

may include peaks or tonal components at k}w frequencies.

Sound emissions from a wind turbine increase with greater wind speed at the beight of
the blades, up to the turbine’s rated wind speed (speed at which if genierates maximum ?{)Wﬁi‘),
above which sound does not increase.

Sound from wind turbines can exhibif periodic @Zimde modulation, often desgribf:d as
a “swishing” or “thumping” sound. The causes snd consequences of this perfodic amplitude
modulation are areas of opgoing research, as wind furbine designers and manufacturers seek

ways to reduce or mitigate if.
Most sound from wind turbines is produced by intéractions between the surface of the blade and

the air flowing over it (aerodynamic processes), which is strongest near — but not at — the blade
tips. Mechanical noise from the physzcal movements of the gearbox, generator, ad other

components produces low-frequericy tones in some cases.

2. Standard methods of measuring sour&s’i may not capture the low-freguency
sound and amplitude modulation characteristic of wind furbine noise

Measurement of sound for bealth surveillance and research uses standard methods. The most
commonly used methods include A-weighting, which emphasizes the frequencies according to
human hearing sensitivity, and de-emphasizes low and very high frequencies. Although A-
weighted measwement is an essential method, it may fail to capture the low-frequency
components of wind turbine sound. In addition, measurement is ofien averaged over thme (L),
which does not convey changes in sound pressure levels ocomring in short periods (for exampie,
within a second). Time-averaged measurement may fims fail to capture amplitude modulation.

A-weighted measurements are an important first step in defermining people’s exposure to
audible sound in most cases, but more detadled measurements may be necessary in order for
researchers to fully investigate the potential hiealth impact of specific sources of wind futhine
noise. The metrics of sound exposare most relevant to potential health outcomes are not

completely imderstood, however, and remain an important area for further research.

WIND TURBINE NOISE AND ADVERSE HEALTH EFFECTS

The relevant empirical evidence was reviewed and weighted in order to determine the strength of
evidence for a cansal link between wind turbine noise and cach potential adverse health effect.

3. The evidence is sufficient to establish a causal relationship between exposure
to wind turbine noisé and annoyance

The evidence consistently shows a positive relationship between outdoer wind turbine noise
levels and the proportion of people who report high levels of anneyance. Howsver, many factors
can modify the strength of this relationship, such as a person’s attitudes toward wind trbine
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and any economic benefits the person derives from them. As well, visual and noise effects of
wind turbines are difficult to isolate from each other. The current state of the evidence does not
allow for a definite conchision about whether annoyance 1s caused by exposure to wind turbine
noise alone, or whether factors such as visual impacts and personal attitudes modify the noise-
armoyance relation — and to what extent, since the studies compléted o date do not measure
these factors independently of each other. Tt is also unclear which sound characteristics
contribute to Iong-term chronic anaoyance, although low-frequency components and periodic
amoplitude modulation bave been investigated as likely candidates,

4, There is Himited evidence to establish a causal relationship between exposure
to wind turbine noise and sfeep disturbance

The available evidence suggests that a direct cansal relationship or an indirect (via apnoyance)
relationship between exposure to wind frbine noise and sleep disturbance might exist. While
sleép dismption has been investigated in several studies, the resulfing evidence base is smaller
than that which examines the relationship between wind turbine neise and annoyance.

5. The evidence suggests a §ack of calrsality between exposure to wind turbine
naise and heaﬂng loss

There is convinging evidence that exposare to wind ﬁnhme noise at typical levels associated with
regulated noise Hmits and sethacks (distance from structures) does not cause lass of hearing,

even over a lifetime of exposure,

§. The Panel found inadequate evidence of a direct causal reiationship betwesn
exposure o wind turbine noise and siress, although stréss has been linked to
other sources of community ricise

Available evidence suggests that a direct or indirect mechanism between exposure to wind
furbine noise and stress might exist, similar to the finding for sieep disturbance, but the evidence
lacks methodological and statistical stremgth. Stress has been identified as a risk factor fora
number of other diseases, such as cardiovascular diseases, in the context of long-term exposure
to commumity noise from other sources, such as road, raifl, and air traffic. The current evidence
related to exposure to wind turbine noise and stress is inconsistent, however.

7. For all other healfh effects considered (fatigue, tinnitus, vertigo, nauseas,
dizziness, cardiovascular diseases, diabetes, ett.), the evidence was inadequiate
to come to any conclusion about the presence or absénce of a causal
relationship with exposure fo wind turbine noise

Hypertension and other cardiovascular diseases, diabetes, tinnitus, cogaitive or task performance,
psychalogical heslth, and health-related quality of life have all been the subject of empirical,
population-based, wind-turbine noise studies. The evidence, however, was mconsistent or the
smdies had methodological limitations preventing the determination of a causal relationship
between these effects and exposure to wind turbine noise. None of the other health effects
considered have been the subject of a population-leve] study or experiments in the context of
wind turbine noise. Therefore, the evidence for a causal association is largely lacking for fhesc
other effects. Conclusions about caunsal relationships are therefore lacking for most of the health
effects posmlated in a wide varety of sources reviewed by the Panel, mainly as a result of lack
of evidence or problems with the quality of evidence. However, research on environmental noise
has shown that armoyance can be a contributing factor or precursor to adverse health effects such
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as sleep disturbance, stress and cardiovascular diseases. The Panel thus developed a conceptual
framework of pathways through which sound from wind turbines could plausibly result m health
outcomes. Figure 2 shows this framework and summarizes the Panel’s findings on the potential
causzl pathways between exposure to wind turbine noise and the development of adverse health
effects, or the exacerbation of existing health conditions.

KNOWLEDGE GAPS AND FURTHER RESEARCH

8. Knowledge gaps prevent a full assessment of public heaith effects of wind
turbine noise

The Panel identified specific knowledge gaps for each health condition studied, where specific
types of evidence would help clarify the strength of assoclations, mintmize bias, or elinunate
possible confounding factors with respect 1o exposure to wind turbine noise. For example it is
unclear whether the possible pathway that could lead to sleep disturhance or stress s the dxrect
result of exposure to wind tarbine noisc or of annoyance as a mediating factor.

Most existing epidemiological studies of wind turbine noise lack sufficient power to detect small
changes in the risk of adverse health effects, or were designed in 2 way that could not rule out
bias in responses or adequately control confounding factors, The Panel also identified an absence
of longitudinal studies. The Panel stresses that there is a paucity of research on sensifive
populations, such as children and infapts and people affected by clinical conditions that may lead

to an increased sensitivity to sound.

The use of adequate methods and procedures for measuring and modelling sound exposure from
wind turbines, particularly indoors, would improve the quality of future studies on adverse health

effects (see Key Finding 23,

9. Research on long-ferm exposure to wind turbine noise would provide a better
understanding of the causal associations behween wind furbine noise exposure
and certain adverse health effects

Chronic annoyance and sleep distorbance have been linked to stress responses in studies of long-
term exposure to other sources of goise, such as air and road traffic. Furthermore, these health
effects are themselves risk factors for other diseases, such as cardiovascular diseases, which have
previously been associated with long-term exposure to other sources of commumity noise. Given
the burden of cardiovascular diseases on society and Canada’s health care system, further
tesearch on the long-term effects of exposure to wind turbine noise, in particalar on siress and
sleep distwbance, would provide more daia to assess the healih effects of wind turbine noise.
Finalty, the Panel stresses that the available evidence does not allow conclusions with regard 1o
the prevalence of annoyance or other health effects within the population exposed to sound from
wind tarbines in Canada. Further research and surveillance would provide a better understanding
of this prevalence, both in those exposed to wind furbine noise and in the general population.

PROMISING PRACTICES AND TECHNOLOGIES TO REDUCE ADVERSE
COMMUNITY RESPONSE TO WIND TURBINE NOISE

40, Technological development is uniikely to r-esdfve, in the short term, the
current issuss related to perceived adverse health effects of wind turbine noise
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Wind turbine designs, modifications, and fechnology that could reduce sound emussions ars
currently being explored by wind turbine manufactrers. Cngoing technological development
has contributed to lower sound emissions for turbines of a given size over the previous
generation of turbines, with further improvements expected. Other factors such as power output
favour larger turbines, however, which can offset overall rednctions in sound emissions per

kilowatt of electricity produced.

11. Impact assessments and community engagement provide coramunities with
greater knowledge and control over wind energy projects and therefore help fimit
annoyance _ .
Exquity and faimess have been crucial for'the acceptance of wind turbines in many compmties,
with perceived loss of social justice and disempowerment being significant bamiers to acceptance
in some ceses. One important regulatory approach is to conduct & noise impact assessment of any
proposed project; several Canadian provinces and ofher countries require such an assessment. In
some of the international practices reviewed by the Panel, wind energy developers engaged in
consultation and communication with local authorities and residents beginming at an garly stage
of project developmont, through all stages of mmplementation, and even after instaflation.

Copmmnity engagement helps to inform and educate local residents, as well as involve themin e

wind energy project with the goal of fostering social acceptance.

Wind turbines are a progressively Familiar sight in Canada and coniribute an increasing shars of
the electricity consumed in Canada. Concerns over the health effects of wind turbine noise have
been expressed in many ways but rarely with detailed, reproducible, and rigorous data sufficient
to support & conchusion on either causation or magnitude of any potential health effect. The
Pane!’s final report is an attesmpt to objectively and rigorously review empirical research on the
causal link between wind turbine noise and adverse health effects, as well as potential solutions
- {0 noise-related issues contetnplated elsewhere, all of which may help i addressing concerns

about wind turbine noise in Canada, The report is intended not only as a tool to inform decision-
making and academic rescarch on the subject, but also to inform the continning dialogue across
Canada and intemationally, and across many sectors, about wind turbine noise and adverse

human health effects.
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Health Canada Wind Turbine Noise and Health Study: Summary of Resulis
hitp:fwww ho-se. pe.ca‘ewh-semt/poise-bruitfirbine-coliennes/summaryv-resume-eng. phodichsre

Background and Rationale

The Government of Canada is committed to protecting the health and weli-
being of Canadians. Jurisdiction for the regulation of noise is shared across
many levels of government in Canada. Health Canada’s mandate with
respect to wind power includes providing science-based advice, upon
request, to federal departments, provinces, territories and other
stakeholders on the potential impacts of wind turbine noise (WTN) on
community health and well-being. Provinces and territories, through the
legislation they have enacted, make decisions in relation to areas including
installation, piacement, sound levels and m;t;gat;an measures for wind

twbmes

Globally, wind energy is relied upon as an aii:ematlve source of renewable
energy. In Canada wind energy capacity has grown from approximately 137
Megawatts (MW) in 2000 to just over 8.5 Gigawatts (GW) in 2014 (CANWEA,
2014). At the same time, there has been concern from some Canadians
living within the vicinity of wind turbine instailations that their health and
well-being are negatively affected from exposure to WIN,

The scientific evidence base in relation to WTN exposure and health Is
firnited, which includes uncertainty as to whether or not low frequency noise
{LFN} and infrasound from wind turbines contributes to the observed
community response and potential health impacts. Studies that are available
differ in many important areas including methodological design, the
evaluated health effects, and strength of the conciusions offered.

In July 2012, Health Canada announced its intention to undertake a large
scale epidemiology study in collaboration with Statistics Canada (Stalistics
Canada Official Title: Community Noise and Health Study). The study was
launched to support a broader evidence base on which to provide federal
advice and in acknowledgement of the community health concerns
expressed in relation to wind turbines.

Research Objectives and Methodology

The objectives of the study were to:

« Investigate the prevalence of health effects or health indicators among
a sample of Canadians exposed to WTN using both self-reported and
objectively measured health cutcomes;
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« Apply statistical modeling in order to derive exposure response
relationships between WTN levels and self-reported and objectively
rreasured health outcomes; and,

« Investigate the contribution of LFN and infrasound from wind {urbines
as a potential contributing factor towards adverse community reaction.

The study was undertaken in two Canadian provinces, Ontario {ON} and
Prince Edward Island (PEI), where there were a suffident number of homes
within the vicinity of wind turbine installations. The study consisted of three
primary components: an in-person guestionnaire, administered by Statistics
Canada to randomly selected participants living at varying distances from
wind turbine installations; collection of objectively measured outcomes that
assess hair cortisol, blovd pressure and sieep quality; and, mere than 4000
hours of WTN measurements conducted by Health Canada to support the
calculation of WTN levels at residences captured in the study scope. To
support the assessment and reporting of data, and permit comparisons o
other studies, residences were grouped into different categories of calculated
outdoor A-weighted WTN levels as follows: less than 25 dB; 25-<30dB; 30-
<35dB; 35-<40dB; and greater than or equal to 40 gpF¥del,

Detailed information on Health Canada's Wind Turbine Noise and Health
Studymethodology, including the 60-day public consultation and peer review
process is available on the Health Canada website. The detailed methodology
for the study is also available in the peer reviewed literature (Michaud et al.,

Noise News International, 21(4): 14-23, 2013).
Prefiminary Research Findingstestnste?

Health Canada has completed its preliminary analysis of the data cbtained.
Research findings are presented below in accordance with the study
component in which they were obtained i.e. in-person, self-report
guestionnaire findings, objectively measured responses, and noise
measurements and calculations. As with other studies of this nature, a
number of limitations and considerations apply to the study findings

including: .

« results may not be generalized to areas beyond the sample as the
wind turbine locations in this study were not randomly selected from

all possible sites gperating in Canada;
results do not permit any conclusions about causality; and,
results should be considered in the context of all published peer-

reviewed literature on the subject.

-3
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B. Siugy Popuiation and Pariicipation
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The study locations were drawn from areas in ON and PEI where there were
a sufficient number of homes within the vicinity of wind turbine instalations.
Twelve (12} and six wind turbine developments were sampled in ON and
PEI, representing 315 and 84 wind turbines respectively. All potential homes
within approximately 600 m of a wind turbine were selected, as well as a
random selection of homes between 600 m and 10 km. From these, one
person between the ages of 18 and 79 vears from each household was

randomly selected to part?cipate,

The final sample size consisied of 2004 potential households. Of the 2004
locations sampled, 1570 were found to be valid dwellings™%%3 of which a
total of 1238 households with similar demographics™2% participated,
resulting in an overall participation rate of 78.9%. Participation rate was
similar regardless of one's proximity to wind turbines and equally high in
both provinces. . The high response rates in t?‘iis study help to reduce, but hot
eliminate, non-response biasteenoss

B. Self-Reported Quéstiannafm Resuits

Results are presented in relation to WTN levels. For findings related to WTN
annoyance, results are also provided in relation to distance to allow for
comparisons with other studies. WTN is a more sensitive measure of
exposure level and allows for considération of topography, wind turbine
characteristics and the number of wind turbines at anv given distance. To
fllustrate, two similar homes may exist in simiiar envircnments focated at
the same distance from the nearest turbine operating in areas with 1 small
and 75 large wind turbines respectively, These homes would be treated the
same if the analysis was conducted using only distance to the nearest wind
turbine, however they would be compiete!y different in terms of their WTN

exposure levels.
The following were not found to be associated with WTN exposure:

self-reported sieep (e.g., general disturbance, use of sleep medication,

diagnosed 's‘ieep discrders),

« seif-repoited linesses (e.q., dizziness, tinnitus, prevaience of freguent
migraines and headaches) and chronic health conditions (e.g., heait
disease, high biood pressure and diabetes); and

« seif-reported perceived stress and quality of life.

-

While some individuals reported some of the health conditions above, the
prevafence was not found to change in relation to WIN levels.

}: C“"f“fppw I.‘_ou p
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Long-term sleep disturbance can have adverse impacts on health and
disturbed sleep is one of the more commonly reported compiaints
documented in the community noise literature. Self-reported sleep
disturbance has been shown in some, but not ail, studies to be related to

exposure to wind turbines.

The Pittsburgh Sleep Quality Index (PSQI) is a frequently used guestionnaire
for providing a validated measure of reported sieep pathology where scores
can range from 0-21 and a global score of greater than 5 is considered to
reflect poor sleep quality. The PSQI was administered as part of the overall
questionnaire, which was supplemented with questions about the use of
sleep medication, prevalence of sleep disorders diagnosed by a healthcare
professional and how sleep disturbed people were in general over the last

year.

Results of self-reported measures of sleep, that relate to aspects including,
but net fimited to general disturbance, use of sleep medication, diaghosed
sleep disorders and scores on the PSQI, did not support an association

between sieep quality and WTN levels.
2. Se!fémpai‘ted Ilinesses and Chronic Diseases

Self-reports of having been diagnosed with a number of heaith conditions
were not found to be associated with exposure to WTN levels. These
conditions included, but were not limited to chronic pain, high blood
pressure, diabetes, heart disease, dizziness, migraines, finging, buzzing or
whistling sounds in the ear (i.e., tinnitus).

3. Sefﬁreported Stress

Exposure to stressors and how people cope with these stressors has long
been considered by heaith professionals to represent a potential risk factor
to health, particularly to cardiovascular health and mental well-being. The
Perceived Stress Scale is a validated questionnaire that provides an
assessment of the degree to which situations in one's life are appraised as

strecsiul,

Self-reported stress, as measurad by scores on the Perceived Siress Scale,
was not found to be related to exposure to WTN [evels,

4. Quality of Life

Impact on quality of life was assessed through the abbreviated version of
the World Hesalth Organization's Quaiity of Life scale; a validated
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questionnaire that has been used extensively in social studies to assess
quality of life across the following four domains: Physical; Environmental;

Social and Psychological.

Exposure to WTN was not found to be associated with any significant
changes in reported quality of life for any of the four domams nior with
overall quality of life and satisfaction with health.

The following was found to be statistically associated with increasing levels
of WTN:

« annoyance towards several wind turbine features (i.e. noise, shadow
flicker, biinking lights, vibrations, and visual impacts}.

5 Annoyance
5.1 Community Annoyance as a Measure of Well-being

The questionnaire, administered by Statistics Canada, included themes that
were intended to capture both the participants’ perceptions of wind turbines
and reported prevelence of effects related to health and well-being. In this
regard, one of the most widely studied responses to environmental noise is
community annoyance. There has been more than 50 years of social and
socio-acoustical research related o the impact that noise has on community
annoyance. Studies have consistently shown that an increase in noise level
was associated with an Increase in the percentage of the community
indicating that they are "highly annoyed" on social surveys. The literature
shows that in comparison to the scientific literature on noise annoyance to
transporiation noise sources such as rail or road traffic, community
annoyance with WTN begins at a lower sound level and increases more

rapidly with increasing WTN.

Annoyance is defined as a long-term response (approximately 12 months) of
being "very or extremely annoyed" as determined by means of surveys.
Reference to the last year or so is intended to distinguish a fong term
response from one's annovance on any given dav, The relationship between
noise and community annoyance is stronger than any other seif~reported
measure, including complaints and reported sleep disturbance.

5.2 Community Annoyance Findings

Statistically significant exposure-response relationships were found between
increasing WIN levels and the prevalence of reporting high annoyance.
These associations were found with annoyance due to noise, vibrations,
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blinking lights, shadow and visual impacts from wind turbines. In all cases,
annoyance increased with increasing exposure to WTN levels,

The foliowing additional findings in refation to WTN annoyance were
obtained: <

» At the highest WTN levels (= 40 dBA in both provinces}, the following
percentages of respandents were highly annoyed by wind turbine
noise: ON-16.5%; PEI-6.3%. While overall a similar pattern of
response was observed, the prevalence of WIN annoyance was 3.29
times higher in ON versus PEI (95% confidence interval, 1.47 - 8.68).

. A statistically significant increase in annoyance was found when WTN
levels exceeded 35 dBA. '

. Reported WTN annoyance was statistically higher in the summer,
outdoors and during evening and night time, 7 ,

< Community annovance was observéd to drop at distances between 1~
Zkm in ON, compared to PEI where almost all of the participants who
were highly annoyed by WTN lived within 550m of a wind turbine.
Investigating the reasons for provincial differences is outside the scope
of the current study.

»  WTN annoyance significantly dropped in areas where calculated
nighttime background noise exceeded WTN by 10dB or more.

« Annoyance was significantly lower among the 110 participants who
received personal benefit, which could inciude rent, payments or other
indirect benefits of having wind turbines in the area e.g., community
improvernents. However, there were other factors that were found to
be maore strongly associated with annoyance, such as the visual
appearance, concern for physical safety due to the presence of wind
turbines and reporting to be sensitive to noise in general, :

5.3 Annovance and Heafth

- WTN annoyance was found to be statistically related to several self-

" reported health effects including, but not Jimited to, blood pressure,

. migraines, tinnitus, dizziness, scores on the PSQI, and perceived
siress.

. WTN annoyance was found to be statistically related to measured hair
cortisol, systolic and diastolic blood pressure.

. The above associations for seif-reported and measured health
endpoints were not dependent on the particular levels of noise, or
particular distances from the turbines, and were also observed in
many cases for road traffic noise annoyance.

o Although Health Canada has no way of knowing whether these
conditions may have either pre-dated, and/or are possibly exacerbated
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by, exposure to wind turbines, the findings support a potential link
between long term high annoyance and health,

» Findings suggest that health and weli-being effects may be partiaily
related to activities that influence community annoyance, over and
above exposure to wind turbines.

C. Objectively Measured Resulls

Objectively measured health outcomes were found to be consistent and
statistically related to corresponding self-reported results. WTN was not
chserved to be related to hair cortisel concentrations, blood pressure,
resting heart rate or measured sieep (e.g., sleep latency, awakenings, sleep
efficiency) following the application of multiple regression models™#I%s,

1. Measures Associated with Stress

Hair cortisol, blood pressure and resting heart rate measures were applied in
addition to the Perceived Stress Scaie to provide a more complete
assessment of the possibility that exposure to WTN may be associated with
physiological changes that are known to be related to stress.

Cortisol is a well-establish biomarker of stress, which is traditionally
measured from blood and/or saliva, However, meaasures from bloed and
saliva reflect short term fluctuations in cortisol and are influenced by many
variables including time of day, food consumption, body position, brief
stress, ete., that are very difficult to control for in an epidemiology study. To
a large extent, such concerns are eliminated through measurement of
cortisol in hair samples as cortisol incbrporates into hair as it grows, With a
predictable average growth rate of 1 cm per month, measurement of cortisol
in hair makes it possible to retrospectively examine months of stressor
exposure. Therefore cortisol is particularly useful in evaluating the potentiai
impact that long term exposure td WTN has on one of the primary
biomarkers linked to stress.

The results from muitiple linear regression analysis reveal consistency
hebween hair cortisol concentrations and scores on the Perceived Stress
Scale (i.e., higher scores on this scale were associated with higher
concentrations of hair cortisol) with neither measure found to be significantly
affected by exposure to WTN. Similarly, while seif-reported high blood
pressure {hypertension) was associated with higher measured blood
pressure, no statistically significant association was observed between
measured blood pressure, or resting heart rate, and WTN exposure,

2. Steep Qualiity
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Sleep was measured using the Actiwatch2™, which is a compact wrist-worn
activity monitor that resembles a watch. This device has advanced sensing
capabilities to accurately and objectively measure activity and sleep
information over a period of several days. This device is considered 1o be a
reliable and valid method of assessing sieep in non-clinical situations, The
following measured sleep impacts were considered: sleep latency (how long
it took to fall asleep); wake time after sleep onset (the total duration of
awakenings); total sleep time; the rate of awakening bouts (calculates how
many awakenings occur as a function of time spent in bed); and sleep
efficiency (total sleep time divided by time in bed).

Sleep efficiency is especially important because it provides a good indication
of overall sleep quality. Sleep efficiency was found to very high at 85% and
statistically influenced by gender, body mass Index {BMI}, education and
caffeine consumption. '

The rates of awakening bouts, total sleep time or sleep latency were further
found in some cases to be related to: age, marital status, closing bedroom
windows, BMI, physical pain, having a stand-alone air conditioner in the
bedroom, self-reports of restless leg syndrome and being highly annoyed by
the bliriking lights on wind turbines.

While it can be seen that many variables had a significant impact on
measured sleep, calculated outdoor WTN lévels near the participants’ home
was not found fo be associated with sleep efficiency, the rate of awakenings,
duration of awakenings, total sléep time, or how long it took to fall asleep.

D. Wind Turbine Noise Measures Results

Note - To support a greater understanding of the concepts included in this
section, Health Canada has developed a short Primer on Noise.

Scientists that study the community response to hoise typicalty measure
different sounds levels with a unit called the A-weighted decibel (dBA). The
A-weighting reflects how people respond to the loudness of common sounds;
that is, it places less importance on the frequencies to which the ear is less
sensitive. For most community noise sources this is an acceptable practice.
However, when a source contains a significant amount of low freguencies, an
A-weighted filter may not fully réflect the intrusiveness or the effect that the
sound may have (e.g. annoyance). In these cases, the use of g C-weighted
filter (dBC) may be more appropriate because it is similar to the A-weighting
except that it includes more of the contribution from the lower frequencies
than the A-weighted filter,
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1, A- Weighted

More than 4000 hours of WTN measurements conducted by Health Canada
supported the caiculations of A-weighted WTN levels at all 1238 homes

captured in the study sample.

« Calculated outdoor A-welghted WTN levels for the homes participating
in the study reached 46 dBA for wind speeds of 8m/s. This approach is
the most appropriate to guantify the potential adverse effects of WIN.
The calculated WTN levels are likely to be representative of yearly
averages with an uncertainty of about +/- 5dB and therefore can be
compared to Worlkd Health Organization (WHO) guidelines. The WHO

identifies an annual outdoor might time average of 40 dBA as the level

below which no health effects associated with sleep disturbance are
expected to occur even among the most vulnerable people (WHQ
(2009) Night Noise Guidelines for Europe}. ‘

2. Low Frequency Noise

Wind turbines emit LFN, which can enter the home with little or no reduction
in energy potentially resulting In rattles in light weight structures and
annoyance, Although the limits of LFN are not fixed, it generally includes
frequencies from between 20Hz and 200Hz. C-weighted sound levels can be
a better indicator of LFN in comparison to A-welghted levels, and were
calculated in order to assess the potential LFN impacts.

o Calculated outdoor dBC levels for homes ranged from 24 dBC and
reached 63 dBC, '

« Three (3)% of the homes were found to exceed ‘

« No additional benefit was observed in assessing LFN because C- and A-
weighted levels were so highly correlated (r=0.94) that they
essentially provided the same information. It was therefore not
surprising that the relationship between annoyance and WTN levels
was predicted with equal strength using dBC or dBA and that there
was no association found between dBC levels and any of the self-

reported #inesses or chronic health conditions assessed (e.g.,
migraines, finnitus, high blood pressure, etc.)
« Sound pressure levels were found to be below the recommended

thresholds for reducing perceptible rattle and the annoyance that rattle
may cause.

60 dpCrostsie?

As LFN is generally considered to be an indoor noise probiem, it was of
interest to better understand how much outdoor LFN makes its way into the

fiome,
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» At a selection of representative homes, Health Canada measurements
- showed an average of 14dB of cutdoor WTN is blocked from entering a
home at low frequencies (16 Hz - 100 Hz) with closed windows
compared to an average reduction of 10dB with windows partially

open.
2, Imfrasound

Long-term measurements over a period of 1 vear were also conducted in
refation to infrasound levels,

Infrascund from wind turbines could sometimes be measured at
distances up fo 10km from the wind turbines, but was in many cases
below background infrascund levels. -
The levels were found to decrease with increasing distance from the
wind turbine at a rate of 3dB per doubling of distance beyond 1km,
downwind from a wind turbine.

The levels of infrasound measured near the base of the turbine were
areund the threshold of audibility that has been reported for about 1%
‘of people that have the most sensitive hearing. '

®

Due to the large volume of acoustical data, including that related to
infrasountd, analysis will continue over subsequent months with additional
results being released at the eardlest opportunity throughout 2015.

Data Avallability and Application

Detailed descriptions of the above results will be submitted for peer review
with open access In scientific journals and should only be considered final
following puiblication. All publications by Health Canada related to the study
will be identifiad on the Health Canada website.

Raw data originating from the study is available to Canadians, cther
jurisdictions and interested parties through a number of souices: Statistics
Canada Federal Research Data Centres, the Health Canada website (noise
data), epen access 1o publications in sclentific journals and conference
presentations. Plain [anguage abstracts outlining the research and identifying
the scientific journals where papers can be found will further be published to
the Departmental website.

Health Canada's Wind Turbine Noise and Health Study included both self-
reported and physically measured health effects as together they provide a
more complete overali assessment of the potential impact that exposure to
wind turbines may have on health and weli-being.
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Study results will support decision makers by strengthening the peer-
reviewed scientific evidence base that supports decisions, advice and palicies
regarding wind turbine development proposais, installations and operations.
The data obtained will also contribute to the global knowledge of the
reiationship between WTN and health.
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NT NO. 15009

TEXT AMENDMENT NO. 15008 TO AMEND THE L ANCASTER

COUNTY ZONING REGULATIONS REGARDING SECTION 13.018

“COMMERCIAL WIND ENERGY CONVERSION SYSTEMS” TO

REVISE THE SPECIAL PERMIT CONDITIONS FOR WIND TURBINE

PROJECTS.

PUBLIC HEARING BEFORE PLANNING COMMISSION: August 19, 2015

Members present: Beecham, Comeléus, Corr, Harris, Hove, Lust, Scheer, Sunderman, and
Weber.

Staff recommendation: Approval

Beecham disclosed that she recéived a phone call from Marilyn McNabb, a member of the
Wind Energy Working Group.

Staff presentation: Steve Henrichsen of Planning staff explained that two weeks ago,
Commission was given a technical briefing on the text as proposed in the staff report; those
details will not be repeated today. There will be a presentation by Scoit Holmes of the Health
Department regarding why the noise standard was chosen since this is an aspect that has
received many comments.

There were three memos handed out to clarify items. The first was to clarify that the {otal
turbine height is measured by going up to the hub height and adding the length of the fully
extended blade. Most turbines approved in Nebraska are approximately 400 feet total height.
The second was a clarification to language to make clearer that we consider the impact of
multiple turbines on one lot, and not just any single turbine. The last memo was information
requesied by Commissioner Beecham. A table was provided showing reguiations in cther
states for comparison. This information was compiled last April for the working group. There
was also a question about whether there are noise standards and noise study requirements in
other parts of the County zoning regulations for other types of uses and the answer is yes, for
motor sporis faciiities. '

Scott Holmes of Health Department staff stated that the exiting noise standards in the code
were adopted in 2011, which were approved by both the Planning Commissicn and the County
Board. As they exist, there is a 35 decibel (dB) limit at all times, which is measured at the
property line and it allows that a noise study would probably be required. The proposed
changes include a relaxation of these standards to 40 dB during the day, 37 dB at night,
measured at the dwelling unit, with the requirement of a noise study, and that complaints to be
handled by the County Board. :

Holmes went on to give definitions for terminoclogy related to noise and annoyance. Noise
ordinances in general are intended fo protect people from hearing loss and annoyance. Noise
annoyance can have health impacts which are physiclogical and can be measured objectively
by checking physical responses through blood pressure, heart rate, and cortisol levels. Holmes
stated that wind furbine noise is unique and complex and cannot be accurately compared to
other sounds even at the same dB level. Modulation effects are the main cause of noise
compiaints and turbines also produce inaudible infra sounds.
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- Holmes said the Health Department reviewed dozens of studies in making the heslth-based
noise limit recommendations. The top studies were excelient studies that underwent rigorous
review and examined multiple factors. He explained that epidemiologicai studies conclude
whether or not exposure to wind turbine noise resufts in health effects. They are not designed
to find causality but rather associations. When all data has been compiled, then conclusions
about causality might be made. There is a limited connection between noise and annoyance
which does nolt mean there is no connection; it means it cannot be ruled out entirely and it
cannot be explained by other factors like chance, bias, and confounding. Limited evidence
suggests there is also a link between turbines and sleep disturbance. Health impacts of wind
farms cannot be comprehensively assessed at this time because they are relatively new; there
are some data gaps and no long-term studies.

Holmes said that turbine noise is more annoying than ather kinds of noise at the same levels.
Naoise metrics were used to calculate a range percentage of the population who may
experience significant annoyance at particular levels. Compared with noise levels from arocund
- the world, 37 dB is roughly average. A range of 35 - 40 dB appears to be acceptable to around
80% of people.

DaNay Kalkowski of Seacrest and Kalkowski came forward representing landowners in
Lancaster County and stated that although there is no doubt in the value of providing
renewable energy and creating economic development, commercial wind farm installations are
not necessarily compatible with other uses allowed in the AG Zoning in Lancaster County
because the population is denser and there is a greater variety of agricultural and residential
uses in place. Therefore, it is imperative to provide adequate protection for abutting
iandowners, especially to non-participating landowners. The proposed noise limits are
reasonable and necessary standards and they protect the health and safety of neighbors.
There are issues with the proposed setback language and a motion to amend is being
proposed. The first request is to change reference in G1 and G2 from 10 acres to 20 acres due
to the impact on smalt acreages verus larger farm parcels. The stancard lot size in the AG
zoning district is 20 acres, so protection should extend fo those owners. The second request is
to lengthen the setback distance {0 a half-mile or five times the full height of the turbine. A
1,060 feet is not enough to protect a non-participating property owner. The implementation of
wind energy should noi come at a cost {o neighboring landowners.

Cindy Chapman, 1850 Gage Road, Firth, came forward representing residents of Lancaster
County concerned with the effects of turbines on health, safety, and property values, many of
whom were in attendance. Chapman participated in the working group that met last spring to
discuss the proposed text amendment. She shared testimony of several residents who live
near commercial wind turbines and who testified before public service commissions in
Wisconsin and Michigan. “Sara” stated her 6 month old child quit sleeping through the night
and woke screaming due to pressure in her ears. “David” said that no person shouid have {o
live with the array of health problems experienced. “Carrie” and “Karen” reported headaches,
pressure in ears, exhaustion, and lack of sleep. These are exampies of individuals who are
suffering as a result of proximity to turbines. Many abandoned their homes and filed lawsuits
against their county and the developers.

Chapman continued by stating the proposed sound limits are protective of all residents but
there is significant concern with the proposed setback limits. According to sound modeling that
was submitted as part of an application to the Planning Department last fall, the 40dB limit was
. about a half-mile distance. It is counterintuitive to have a setback that is less than what the
sound ieveis wouid require in order {o be in compliance. Even {he developer who submiitted
applications states on their website that 500 to 1,000 meters from a dwelling unit is the
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minimum setback they would use. Gage County is considering one-half mile. Creating
conflicting standards encourages developers to manipulate sound models and once the
turbines are in, there is no going back and residents are stuck.

Chapman concluded by saying that Lincoln is growing and acreage lots are increasing. If 500-
foot turbines are placed in these areas, acreage development will stop. No matter how worthy
the cause, other people’s health, safety, and welfare should not be diminished in order o
achiave the goal.

Larry Chapman, 1850 Gage Road, Firth, came forward fo state his concern over flaws in the
proposed amendment. The first knowledge he had of a proposed wind farm caused atarm
because the project seemed to be so far down the path to development with very fittle public
input. As a result, residents began meeting with County Planning and Health staff. The
information appeared consistent with what developers were providing to departments all across
the nation, which was ali pro wind energy. Weeks later after a public meeting, it became
apparent that the dozens of people who showed up were upset.

During the meetings, the Planning Department was provided with a number of peer reviewed
scientific studies that point out the dangers of turbines located too close to homes, including
one from the Brown County Board of Health, which declared wind turbines to be a human
healih hazard. People are waking up to these concerns.

Chapman went on to say that it seems obvious that a property 1,000 feet away from a turbine
is not going to sell for the same value. Some real estate studies show property values are
diminished by 15 to 20 percent. The World Health Organization says that with noise above 40
dBA, adverse effects are experienced among a diverse population, people have to adapt their
lives to cope with night noise, and vulnerable groups are more severely affected. Raising it
above that would be irresponsible. If a turbine were instailed at the edge of a property, it limits
how that property can be used. People have the right fo expect to be protected and the
proposed draft fails fo address these issues. Please fake a longer and harder look at what is
going on.

Judy Daugherty, 1333 W. Gage Road, came forward in opposition to.state that zoning a wind
farm is a complex issue that needs more research. Planning staff has not acknowledged any of
the sound evidence provided to them from various public sources. They appear to be willing to
do whatever it takes to get wind development in the county. Wind developers, specifically
Volkswind, appear io have written many of the zoning changes and their letter was attached to
amendments and not cataloged with the rest of the letters sent in. It is a sad day when
developers who are only thinking of profits dictate local zoning regulations and the public gets
shoved to the sidelines. At the briefing to the Commissioners, the Planning staff stated that
turbines could be built within the 1,000 foot setback but that is not true. According to
manufacturer recommendations, minimum setbacks like the 1,300 feet suggested by GE and
Vestas are a “no-build” zone for the reason of safety. Vestas recommends that in the event of
an emergency, a 1,600-foot radius must be cordoned off. The Nationa! Fire Protection Agency
recommends a 1,500-foot area of no vegetation around turbines in case of fire. The siaff
report reached a different conclusion. Daugherty questioned the authority of Planning to
suggest a setback that is less than what is recommended by many other agencies. She stated
she is not against turbines but these

52



suggested seiback regulations put people in danger. She implored the Commissioners fo do
more research, stating that the Planning Department has failed to do their research and has
been misleading in their answers {o the Commission.

Curtis Schwaniger, 3650 W. Hallam Road, Hallam, came forward to state that he hopes
Commissioners will consider the newest health and safetly information that has come out since
2013. Citizens are getting more aware of them and local officials have changed their thinking
and amended ordinances previously passed. He gave several examples of locations around
the country who have amended their codes to change to a greater setback distance and
reduce the dB limit. There is a lot of change in wind folerance and the 1,000-foot setback is not
acceptable anymore. The laws must address the most vuinerable--elderly, ill, and especially to
kids. The risk o kids is hard to realize at this time. World Heaith Organization recommends that
night sound levels be less than 30 dB and a minimum setback of 1,500 meters for the average
population. Anything less than one mile for vulnerable populations would be irresponsible.

John Hansen, 1308 Plum Street, Lincoln, came forward as a member of the Nebraska
Farmers Union. He stated he has been invoived in renewable energy zoning issues since the
1970s. He represents the interests of both landowners and renewable energy and
acknowledged that there is a fine line between protecting the public and representing the
interests of those groups. In his experiefice, there has always been a tradeoff between
traditional family farms and those who move into rural areas. Newcomers must be willing to
accept traditional farm activities. There are those who feel strongly they have a right to develop
their wind resources when appropriate and that is now among the list of normat kinds of
activities go on in farming. These are not urban environments and wind develop has fo be
considered in that same Kind of category as farm activities, but there must be balance. itis
difficult to determine what levels should be used. He said that on his own farm in Madison
county, he does not have any neighbors or towns for 12 miles. Just the sound of the wind itself
is well above 37 dB. itis a challenge in Lancaster County 1o come up with setbacks that are
going t¢ make people happy and still aliow a wind project to be built. An immense amount of
capital is invested and it adds to the tax base. There must be a balanced approach that still
allows projects to be built. h

Greg Schwaniger, 2401 W. Hallam Road, Hallam, came forward to state that multiple

generations of his family have farmed in the area. He feels it is important to protect health and
still allow farmers like him to have wind turbines if that is a farming activity they choose. Other
farm sounds create noise. This is one activity that protects farmers from the volatility of prices
and many other factors of the industry. Many wind farms in other areas are fine. it is not fair o
limit what he and other individuals do on their land. The sound limit should be raised to 50 dB.

Anne DeVries, 684 E. Aspen Road, Cortland, stated that as & mechanical engineer, she has
kept up on much of the research. The latest includes information that wind turbines may
become quieter. She stated she opposes some of the recommendations made by Planning
and Health staff and very much supports the development of wind energy. She supports a
higher dB level. Global warming is a serious issue and blocking the development of turbines is
a step in the wrong direction. Everyone will feel pain from global wamning and she would rather
it be from noise than from no drinking water. People must fight misinformation from the fossil
fuel industry. There is not time to wait for accurate studies. Wind development in lowa has
created cheaper rates and no health impacts. Noise annoyance is a part of life and she would
rather take her chances with that in order to avoid climate change. These decisions will affect
those made in other counties. This state should not fall behind when it comes to helping with

climate change.
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David Levy, 1700 Farnam Sfreet, Omaha, stated that he has been involved in numerous
zoning regulations related o wind energy. There have been very few issues with regulations far
less restrictive than the ones proposed today. The examples given earlier about severe health
impacts did not occur in Nebraska or even in lowa where there is a great deal of wind
development. These provisions need to be workable and, as proposed, they are unduly
restrictive. First, using Leq levels to defermine an average is biased toward higher levels and is
not accurate, Treating participating and non-participating fand owners the same is
unprecedented. if one is choosing to participate, they should be aliowed {o choose any
consequences assaciated with it. Making sure that no one is annoyed is a fulile effort, so those
who wish to participate should not have that opportunity taken away from them. There are no
published findings of significant health effects. No other county has a fable showing less than
50 db and these restrictions are significantly more restrictive than the rest of the state. The 30-
rninute/day amount for shadow flicker is also unworkable due to seasons. These regulations
fail to strike a balance.

Joe Wood, Project Manager at Volkswind, gave a very brief overview of the applications
Volkswind submitted that involved 13 participating landowners in Lancaster County. He stated
they have also submitted alternafe language that both protects the public and is reasonabie
and in line with most other counties in this state and throughout the Midwest. The sound levels
proposed severely limit development and overlook the significant economic benefits, landowner
compensations, good jobs, and environmental benefits of wind development.

Beecham asked what the justification is for the 75 dB limit suggested. Wood clarified that their
proposal is for 55 dB for participating and 50 dB for non, with an allowance for 5 dB above
ambient noise levels.

Cornelius inquired about suggested manufacturer distances. Wood stated that he has not seen
or read through a safety manual. Of the 48,000 projects that are installed, he has never heard
of any case where a 1,000-foot area has been cordoned off for safety reasons. In most places,
land owners continue normal activities right up to the turbines. :

Harris asked how the turbines are made quieter at night. Woced replied that there are different
types of turbines with different options. In the wind industry, slowing the blades down is called
“curtailment”. There can also be adjustments to the angle of the blades which will reduce the
amount of air sweeping through.

Hove asked if Wood knew the amount of land that wouid be eiiminated in Lancaster County
based on the proposed amendment. Wood said that would be difficult to answer without
fooking closely. It would be sigrnificant with the 10 acres vs. 20 acres, with the amount of
acreages out there and more significant setbacks.

John Atkeison, 2601 N. 44th Street, Lincoln, stated that this is a difficult topic and there is a
tremendous volume of information out there and that information geis shaped. Many of the
health impacts appear to be subjective, based on studies. One issue that needs more
emphasis is what is being done in terms of climate policy and how to decrease greenhouse
poliution while there is still ime. The effects of climate change have been accepted. There is
still time to act. If climate change became more severe, it is important to question if agriculture
would even continue to be viable. Environmental faciors shouid play in to your decision making
because this amendment is shaping energy policy. He offered information about a local event,
adding that experts in the climate change field are always available io Commissioners.
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Kelly Carstens, 2601 N. 44th Street, came forward te state that she has lived in Nebraska her
entire life. She will not repeat what others have already said, but she has invested her time
tonight to make public testimony that there is a need to stop burning fossil fuels and o think
about impacts to future generations. She suppaorts the development of wind energy.

Larry Cltman, 898 E. Gage Road, Cortland, staied that he is a small- to mid-size farmer and
his family has farmed the same location for over 100 years. Not everyone in the county agrees
but most believe everyone has the right to independence. if the setback were greater that
1,000 feet, no small farmer would be able to pariicipate. In his family's case, wind generation
will help with taxes and provide greater diversification. As dryland farmers who do not rely on
water, this is a major step in providing additional income. lowa is an agricultural state, too.
They also have almost 100% more population per acre than Nebraska. Wind development has
been there a long time with very little complaint. There doesn't appear to be much information
about people getting ill. Nebraska citizens should be allowed progress in the area and to
participate in generating more electricity. Longevity shows that property values do not drop
after the first 6 months to a year. Nebraskans should be allowed fo harvest the wind.

Harris asked Mr. Oltman if, as a farmer who may participate, he is in support of the proposed
setback for participating landowners working with the wind company. Mr. Oltman replied that he
supports the 1,000 foot setback but nothing larger because opportunity is sliminated for those
who own a quarter or even half section.

Ken Haar, 13901 NW 126%™, Malcolm, came forward 10 express support for less stringent
sound regulations than proposed, more in line with what is present in other states. There are
many myths about living in rural areas. The country is not idyliic, clean and quiet. In reality,
there can be dust in the air during harvest; there are odors and noise from cattle operations;
and there is noise associated with other farm operations like grain driers. There are already
many lights on the horizon and some farm lights stay on all night. These can all be considered
annoyances, but no one asks for regulations to remove them because they are part of living in
a rural area. lowa has six times the wind development of Nebraska and that is riot
inconsequential. There has been $10 billion of investment and all the economic development
that comes with it. Economic development is an important consideration. When considering
health, there is annoyance but the effects of climate change also have the potential to bring
major health problems. You are setting energy policy as well. He strongly encourages a
balance between development and protecting the public. :

Grzham Jordison, 221 S. 27" Street, Lincoln, came forward to state that he is a former
resident of Carroll County, iowa. He loves living in Lincoln now and it is considered one of the
healthiest and most well-educated cities in the Midwest. People have different ideas of living in
rural areas. His home in lowa had a population of 20,000 for the entire county, so it was much
smalier in population but was very similar to Lancaster County in terms of the diversity of land
uses. In his former community, many people made their living from the land so when wind
development arrived over a decade ago, many were concerned. But many were also excited
and realized this would be a great opportunity fo rejuvenate the community. All have benefitted.
There are good neighbor agreements and non-participants also benefit from property tax relief
- and new jobs. He stated he wanted fo share his personal story because with strict sound limits
such as the ones proposed, it would be difficult to build and he wendered why the County
would pass on such an opportunity. The regulations should be more in line with other counties.
in Carroll County, there was no noise limit. The setback distance guaranteed safety and
citizens appreciated the tax dollars and jobs. He showed a sound meter and stated his
speaking voice is probabiy at 75 dB. Even though the sound is not the same, most things in a
home would violate the noise fimit.
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BREAK: 8:24 P.M. MEETING RESUMED: 8:30 P.M.

Barrie Marchant, 611 N. 26" Street, Lincoln, came forward to state that living near the
football stadium, he and his neighbars deal with traffic, noise, and cars parked along every
street on game days. Most neighbors get along with it because it is accepted and people
generally like the games. Some do not like it and would love it if the traffic issues could be fixed
and the crowds could be quieted during games. It seems reasonable at first to complain about
it, but after more complaints, it becomes clearer that those wha continue to do so just don't like
the games in the first place. He stated that he doesn't know the people who are opposed to
wind development but maybe they are totally against wind farms and there are no regulations
that would ever be acceptable. Please listen to your staff about what really makes sense and
don't et those who are against it in general pretend that they are giving rational reasons.

Jeff Brown, 13500 W. Pella Road, Wilbur, stated that at his location, he could be surrounded
on three sides by turbines if the setback is 1,000 feet. He is worried about the impact to his
taxes and the long-term value of his property as a non-participant. The land will not be worth as
much i it is surrounded by towers. Also at his location near the Blue River, there are many bald
eagles. When people talk about environmental impact, they should mention the impacts the
turbine will have and include the maintenance. He wondered about the depth of the counter
balance in the ground and if it affects ground water. There are too many unanswered questions
and he is totally opposed. Turbines might be fine in an area where there are less people, but
he spends three quarters of his time outdoors and he does not want o see them and be
surrounded. He asked the Commissioners to please give special consideration to the people
who live near wind development projects. Many people who are in favor do not even live in the
areas so they will not be negatively affected.

Russell Miller, 341 S. 52nd Street, stated that the Planning Commission represents all
300,000 people in county and this is a big deal. This is a unigue opportunity to reduce pollution
frorn Sheldon Station. He listed some amounts of pollutants emitted from the station and the
many health problems associated with exposure to those pollutants. When the plant updates to
hydrogen, numbers will be reduced by about half. Wind energy could reduce emission by
another 40%, so that would be a dramatic reduction. Kids and the elderly are very susceptible
to air pollutants. That segment of the population is growing. He urges the sound limit be raised
to 50 dB in the day and 45 dB at night. Some will suffer, but more will benefit from the
improvement to the air quality.

Carolyn Butier 621 Lakewood Drive, Lincoln, came forward in support of wind development.
As a single parent and a home and business owner, she is not politically oriented, but peopie
who iry to be good citizens must do more. She felt compelled to add her voice. At age 57, this
is her first time testifying. Climate change is the issue of our time. Switching to green energy
quickly and safely is an answer. The cost of burning fuel is more and more evident. If causes
health issues, extreme weather events, and creates threats to national security. She urged the
Commissioners to look at ways to harness energy at safe levels and to do as much as possible
tc make sure all have been heard and that the process is swift and uncomplicated.

Jane Kleeb, 1010 N. Denver Avenue, Hastings, came forward representing Bold Nebraska, a
group focused on local food and energy issues. Over 1,500 people have signed a petition —
894 in Nebraska and 335 in Lancaster County. Bold Nebraska supports the proposed
ordinance but is not taking a position on sound levels and will trust the position ¢f health
experis. The group has worked intensely on zoning issues when it comes to ol pipelines. Many
hours have been dedicated to dealing with landowners in favor of and against pipelines and to
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establishing safe practices for setbacks. Oll pipelines do not have decommissioning plans. If
there is no plan, there should be a clear way that citizens can file a complaint and that
developers are fined for noncompliance. Protecting property rights and standing up for
landowners are cornerstones of Bold Nebraska. We are happy that wind does not have
eminent domain because then it would not even matter what landowners think. This is difficult,
but important. Nebraska is an agricultural state but it couid alsc be a clean energy state. It is
just as important to make sure properiy rights are protected while adding clean energy.

Darren Compton, 7800 W. Hallam Road, Hallam, stated he is located just inside of the
proposed project area. There has been much testimony about protecting land tc be used as
owners see fit. Those who are not participating ask for the same rights. Protection should be
for all 80 of his acres. There is already a noise ordinance in place and it is 35 dB measured fo
the property line. Sheldon Station has no confract with Volkswind to purchase the electricity so
it could go out of state if there is no agreement. He stated he does not believe there will be
benefits fo ths tax base. Noise from farming is not like the modulating sound of turbines; it is
white noise that can be tuned out. The setbacks are fine if the noise limit is 37 dB measured at
the property line. The proposed Volkswind towers produce 110 dB at the hub, so if you account
for sound dissipation, it sels the turbine back to a2 half mile. If the noise limit is reduced, that
reduces the need for setbacks.

Toem Schuerman, 2000 W, Princeton Road, Hallam, came forward to state that as an
engineer and certified energy manager, he is generally in favor of wind energy; however, as a
citizen who lives on the edge of onhe proposed wind farm, these decisions will have a direct
long-term impact. Good or bad, he and his family will be stuck. This subject needs a careful
and well thought out approach. One thing that should be added is that the setback
recommendation of the manufacturers should be followed. No private citizen designed the
turbines, selected materials, or conducted guality control tests. It is rumored that the
information is confidential and proprigtary but there is no reason one company would gain
advantage over another by sharing the information. Locally, there should be setback distance,
but if the manufacturer recommendation is greater, that distance should be used. There is no
harm in holding the manufacturer accountable for their own equipment.

Lisa Sullivan, Director of Wind Development for Nextera Energy, stated that Nextera is the
largest builder and operator of wind energy in the world. They have been in business for 26
years and have over 100 wind farms with more than 10,000 turbines in 19 states and 4
Canadian provinces. Though Nextera is not developing in Lancaster County at this time, the
changes being implemented here may impact regulations made in other counfies.

Sullivan went on to explain the siting process that is used for designing a wind farm. The first
iteration eliminates areas that cannot have turbines sited due to interference of cellular or radar
signals. Also during this phase, the developer works with the Fish and Wildlife Service and the
Nebraska Game and Parks Commission to eliminate all sensitive riparian and wetland areas.
The next iteration avoids roads, pipelines and existing structures such as farm silos and center
pivots. Next, setbacks to residential structures are measured. Nextera's standard setback is
1,400 feet. Finally, the effects of sound and shadow flicker are taken into account. She went on
to say that some typical restrictions that have been used are 30 hours of shadow flicker per
year and a 50 dB noise limil. This process leaves a very limited amount of land available for
siting turbines. If the reguiations were more restrictive and reduced the sound level to 37 dB,
one would not be able to develop a wind farm. When it comes to shadow flicker, shadow
occurs in the fall and spring. To restrict it to 30 minutes per day would limit development
pecause there are many days where there is no flicker, but there are other days ihat exceed 30
minutes. These restrictions would limit develcpment altogether. :
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Corr Harris asked how tall the Steele Flats turbines in Gage and Jefferson are. Sullivan replied
that she believes they are 80 meter towers with 100 meter blades. Corr went on to ask about
the setbacks in Gage County. Sullivan replied Nexiera’s company standard is 1,400 feet
regardiess of local ordinances. Sorr Harris asked the reasoning for maintaining that setback.
She answered that it is a safe distance and it is our company standard.

Coir asked Nextera's per day standard as it relates to shadow flicker. Sullivan explained that
Nextera does not have a per day, but a per year because it depends on the position of the sun
— in the fall and spring, there is flicker. It is difficult to gauge minutes per day. Corr asked if
there is a common allowed time limit on flicker among states. Sullivan said it the 30 hours per
vear. Nextera tries to lessen the impacts of flicker through landscaping or working with
homeowners to install awmngs and also in the siting to keep them far enough away fo avoid
having the issue.

Hove asked what the dB sound levels are at Nextera's 1,400 foot setback. Sullivan replied it
really depends on atmospheric conditions but the standard is typically 50dB.

Beecham asked for clarification about whether the setback is measured to the [ot line or the
dwelling. Sullivan said to the dwelling unit.

David Schwaniger, 28500 SW 14" Street, Martell, came forward to state that his home would
be right in the middle of the wind farm that was proposed last fall. He urges consideration of a
50dB level because at 37, it effectively limits wind development. Turbines will provide benefits
from the income to the tax base and participating and non-participating land owners. He stated
that his real estate taxes have gone up 150% in the last 5 vears. While corn was at $6 - $8,
that cost was bearable. Now that it is at $3.25, it is not. The ground that generations of his
family worked very hard to pay for with aftertax dollars is being taxed at a rate of $81 per acre.
That will not go down. Help with real estate taxes would be positive. The country is not an ideal
place - there are lights, noise, and livestock odors. Those are all parts of living there.
Schwaniger went on to say that flashing lights can be seen in every direction from his property
and he had no say in whether or not they were installed. Relief from any increase in taxes
caused by wind turbines are paid for by the developer according to stipulations of contracts
with Volkswind :

STAFF QUESTIONS:

Corr asked what the designated future land use is in the Hallam area in the 2040
Comprehensive Plan. She stated she is aware this amendment will apply to all of Lancaster
County and not just this area. Henrichsen explained that an incorporated community has
jurisdiction over their 1-mile area. The 2040 Comp Plan tries to reflect each community’s comp
plan. Generally, the southeast portion of the county is shown as agricultural. There are not
rmany specifically designated low-density acreage sites such as are found in the southeast or
southwest of the 3-mile jurisdiction. That said, prior to 1878, the zoning designation was
different so there were many 10-acre lots and farmstead splits. Even in an area designated for
agricultural use, there are a fair amount of smaller acreage lots that develop over time.

Corr wondered if the northern part of the county s still designated as primarily agriculiural use.
Henrichsen said yes, the vast majority of the county is. The Comp Plan has tried to cluster
acreages in certain areas such as along West Denton Road and South 68" Street. Partly
because there is no rural water district in the north, there are not large areas designated for
acreage subdivisions. There is the AG CUP which ailows for 8 cluster lots.
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Corr continued by asking if there was knowledge of Denmark’s residential composition for
comparison. Holmes stated he could not answer that question specifically without more
research. In Denmark, they have different sound levels for what they call residential, small
village and on up. I is a different structure.

Corr then referenced the letter from Volkswind dated June 12", they provided a chart
comparing counties in Nebraska. She asked if staff verified that information, Henrichsen said
yes, that chart was submitted in 2014. It was used as a starting point in compiling information
for the working group and their representation was accurate. Corr went on 1o note that
Jefferson County is not among the counties compared. She asked about the levels in Jefferson
County. Henrichsen responded that staff used websites and not all 80 counties were chacked,
but from looking in depth at over 20, it is clear they ali follow very much the same format. It is
not uncommon fo take ordinances of another county fo be used as a “best practices” boiler
plate. Certainly, each one is then tailored based on their particular circumstances.

Corr asked for verification of some data. A report stated that when an individual has less
coritrol, the perceived annoyance is higher and that increased sound equates to increased
annoyarnce, Holmes confirmed that is correct. Corr asked if the smell of a cattle yard is an
annoyance. Haolmes said yes, it would probably be classified as an odor nuisance under focal
and state codes. Corr then said that there are annoyances out there and this is fairly normal in
agricultural circumstances. '

Corr then inquired if staff has been able to get any recommended safety setbacks from
manufacturers. Henrichsen answered that manuals were viewed and appeared to be for
fechnicians who were approaching the turbine for maintenance. In one, there was some
reference made to parking your vehicle more than 1,000 feet away. That said, when staff was
trying to set up tours with Steele Flats, this question was brought up. They said they have one
facility where they can control all of the turbines and furn them off when necessary, so they
have access roads and drive right up to the location. it was hard to equate the focus of the
safety manuals with how people relate on a day-to-day basis living within 2 turbine area.

Corr said that someone brought up decommissioning and the consequences if violated. She
asked if it is correct that developers are required to put up a bond so if they don’t complete the
decommissioning, they wouid forfeit that money. Henrichsen said that the general idea is that
there be a decommissioning plan. The ordinance is not as specific as some others in detailing
every last part of a decommissioning plan. Instead, there is the special permit process. The
developer would likely propose a decommissioning plan during the application process and it
would be part of the conditions for approval. The review also includes working with the County
Attorney’s Office regarding what isan appropriate amount for bond. The idea is that if the work
is nof done, the legal right exists to use those funds to do whatever is necessary. He wenton to
say that in many counties, the focus of the bond is to protect the conditions of roads. The
turbine itself is left fo the property owner, This regulation is trying to look from the point of view
of removing some of the base. If the entire base is required to be removed, it costs more than
the entire furbine. What we heard from developers is that the materials and the metal in the
turbine itself would be valuable to someone even 20 years from now and would be worth
someone saivaging even if a company walked away. There is a proposal from Volkswind that
the bond is not presented until the 15% year when the turbine is nearing the end of its life cycle,
rather than letting the bond sit idle for 25 years.

Corr said she understands there are no iandscaping requirements and asked about the
possihility of working with neighbors to do awnings and plantings fo negate flicker. Henrichsen
said that in the testimony from the Nextera representative, the point was that rather than frying
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to figure flicker by minutes per day, it is better to use the cumulative amount of 30 hours per
year. Non-participants may still have to put up with some amount of fiicker at certain times of
the year, but that 30 hours would add up quickly. Corr said that one letter compared flicker o
the flicker of tree ieaves and asked if that was an accurate comparison. Henrichsen said he
viewed a video of one hour of flicker and it was very different. It was a constant pace, on/off
again effect. The lack of control over shadow flicker is also a factor. A tree can be removed, but
the flicker cannot be stopped. Corr asked if it can be masked with a room darkening blind.
Henrichsen said yes, that is possible, but the point is that residents fee! that if it is a beautiful
day, they should not have te do that.

Corr asked for clarification about the differences in dB levels, stating that 10 dB does not sound
fike half of 20 dB. Holmes said that is correct. The dB scale is logarithmic so to the human
ears, if vou go from 40dB to 50dB, it is twice as loud.

L.ust asked why both the 30-hour per year and the 30-minute per day amounts were used
regarding shadow flicker. Henrichsen said that other regulations were fooked at for reference
and it was a judgement call; 30 minutes per day seemed like a reascnable amount to put up
with per day. Lust asked if this regulation basically came from another county’s ordinance.
Henrichsen said yes, and it was one that made sense when it was considered.

Weber asked if more flicker is present in winter. Henrichsen said shadows are longer certain
times of year and that was part of the discussion. Weber went on to ask how it is handled if a
citizen notified someone of excessive flicker, but by the time anyone arrived to investigate if the
flicker was gone. Henrichsen said that if someone is dealing with a viclation, a likely place staff
would start would be with the modeling. Then if the complaints said it was more than that
armount, staff would get cut there as quickly as possible to be there at the appropriate time of
day ahd to get an idea of whether shadows are getting longer or shorfer.

Beecham asked how much flicker is affected by direct sunlight versus a hazy day. Henrichsen
said that type of deduction was not made, but that if it is sunny, the shadow is bright and crisp.

Lust asked about the Canadian studies and said they did not offer any recommended dB
levels. Holmes said the Health Canada study was an epidemiological study that was
descriptive and identified what they found. The Canadian Academy's was different. They
provided data that talked about the level of annoyance identified in the Health Canada and
other studies as well and were providing a review where they identified the levels-at which they
found health connected annoyance issues.

Holmes continued, saying that one thing to take into account in the Health Canada study is that
they surveyed 1,238 homes and measured cortisol in hair and other indicators and almost
none of those homes were exposed to levels above 45 dB.

Lust read a statement from a study that said the current state of evidence about whether
annoyance is caused by exposure to wind turbine noise alone, or whether factors such as
visual impacts and person attitudes modify noise annoyance relations, and to what extent
those factors can be measured independently. She asked for staff response to people who say
these studies don't support the dB levels that are being proposed. Holmes said that would be
an odd interpretation fo say that it does not support it because the study does not say anything
about the dB levels. All it reporis is what data says relative to annoyance. Annoyance is
measurable. It acknowledges that one cannot ferret out from annovance whether it is strictly
caused by the noise, or other factors like the tower, lights, shadow, and property use issues.

Those factors cannot be separated out because onee the turbine is therg, i s there,
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Holmes went on to say there have been double blind studies and they have identified that
turkine noise is associated with affects in people who did not know whether or not furbines
were in operation. This study came cut more recently. That would be one study to consider as
part of the evidence, but one study cannot be taken to mean that is the final result. Lust asked
if that study was provided in the packet to Commissioners. Holmes said it is referenced but not
provided in entirety.

Lust asked how much confidence there is that the dB levels suggested will eliminate
annoyance. Holmes said that Planning Commissioners have the difficult decision of deciding
how much annoyance is acceptable. Health staff set a level that where it is believed the vast
majority of people will not be affected. If the goal is fo eliminate annoyance, the cnly option is
not have furbines. We looked at potential health impacts and established a level that we
believe less than 10% would be affected.

Lust said there was also testimony about some of the polluting affects of coal burning. She
asked if the numbers mentioned tonight were accurate, Holmes said the numbers provided by
testifier Russ Miller are not current, but are historic numbers. The Health Depariment regulates
Sheldon Station and has a full air quality program. Sheldon meets all federal, state, and local
air quality criteria requirements. They are various controls fo reduce emissions and those
emissions have been significantly reduced from what was reported. The other issue in relation
to NPPD is that they are going to partner with a company called Monolith to take down a unit
and run with Hydrogen and not coal which will further reduce emissions by half. The
assumption that wind is going to eliminate the use of coal is probably not accurate and is
something that NPPD should be asked about. '

Lust asked if Holmes would agree that wind energy is emission free. He responded that in
general it is, though nothing is zero emissions. it fakes energy to build the parts, so it is not
zero. But when operational, they produce no emissions.

Harris noted that in ordinances in other states and countries, it seems common to have wind
speed conditions factared into the noise levels. She asked if that was considered. Holmes said
there are some that do include that but most do not. That is a much more complicated formula,
Health previously proposed a level that measured noise which should not exceed a certain
level 10% of the time and frankly, it was too confusing. There are leveis that increase with wind
speed like in Denmark. That is something this body could consider.

Harris asked what the rationale was for making the level the same for participating and non-
participating land owners. Holmes said that as a public health professional, he has developed
regulation for various issues. I is never the case that environmental regulations are established
where the population who benefits gets higher allowable levels of exposure than people who
are not benefitting. Our recommendation is that there should be a single, truly health-based
standard that is not based on economic factors.

Harris asked if it would be accurate to say that the health impact of noise on someone who
participated and had a positive association with wind energy would not have the same risk as
for those who were opposed to it. Holmes said that could be suggested, but that is not what the
Health Canada study suggested. It was not only non-participating people who had health
impacts, but there is strong evidence that people who benefit do not complain about neoise. i is
hard to assess whether or not they are having the health consequences, but there are fewer
reports of annoyance. The real issue is that there is no long-term data that shows whether or
not people have other health consequences. As far as annoyance and initial impacts, it
appears o be iess for those wio pariicipaie.
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Scheer asked if there is another aspect to the participating versus non-participating standards
being similar to noise standard in that the regulations refer to a special permit for a piece of
property that stays with property and not the participant. Henrichsen said that correct, the
permit runs with the land. If, in a few years, a participating property is sold, one could assume
after the turbines are built, the potential buyer would be aware of associated contracts and the
permit.

Beecham said that the conversation about mitigating health risks revolves around annoyance.
She asked if annoyance is as great a risk as air quality and if there is a matrix showing which
factors rank the highest in terms of posing health risks. She explained that she is trying to get a
handle on annoyance. Holmes said there is not a matrix. Heath Department did not attempt to
do a comparative ana!ys:s because that was not the question at hand. The questlon involved
one issue: how much noise the wind turbines would generate and how this noise affecis health,
50 it was very much focused on annovance and the results of that.

Lust noted that annoyance is subjective, so it is the case that Commissioners are trying fo
come up with an objective measure to prevent a subjective level of annoyance. Holmes agreed
and said that js what most noise regulations do. Most communities have a general noise code.
Those are built on the potential for hearing loss, but also on annoyance. It should not feel odd
that there would be a code that addresses annoyance. He has personally administrated such a
code in Lincoln for 25 years.

Hove said there was testimony about how close a turbine on a participating property can go to
a property line and whether non-participants are prevented from building on there own land
within the 1,000 foot setback. Henrichsen said the setback applies only fo the turbine. The
property owner retains the right to build within the property as long as they follow the normal

+ setbacks. Earlier testimony may have been getting at the fact that if a turbine is that close, it is
undesirable to build there. As a result, they feel prevented from doing it, but legally, they still
have the right. If the turbine is there and then a property owner builds within the 1,000 feet, the
furbine does not have to go away. It becomes non-conforming, but it has the right to be there.

Hove asked if a turbine can be built right at the property line of participating owners.
Henrichsen said in most cases, one would not build along the property line due to proximity to
non-participating owners. When there is a whole series of participating properties, then the
property lines are not as important. Hove asked Henrichsen to address the 1,400 foot limit set
by Nextera. Henrichsen said that the propesed setback for Lancaster County is 1,000 feet or 3
times the full height. So, for example, the Steele Flats turbines are 422 feet tall. Three times
that height is over 1,200 feet, so the taller turbines will be well over the 1,000 setback. As far as
the health impacts, if there is a 40 dB limit, the distance will be beyond 1,400 feet.

Hove wondered about the testimony regarding tax benefits. Henrichsen said those are to the
county as a whole. There were examples given of $200,000 or more that went to a county
nameplate tax and was distributed among various agencies. Hove asked if taxes couid go
down. Henvichsen said that is potentially the case if the county were able to fower the overall
levee, In & county with a smaller population and a smaller tax base, this will have a bigger
impact. In Lancaster, with more industry and a higher population, the relative impact is
probably less, though many city and county officials would say that any amount of taxes
coming in is a benefit.

Hove asked if any thought has been given to the proposed amendments. Henrichsen said the
amendments proposed by DaNay Kalkewski were trying to address the need for a larger
setback. in a previous discussion, it was suggested that staff did not put enough emphasis on
safety. That is not true. The health impacts are addressed by the noise standards and
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language regarding shadow flicker and ice throw. The setback has more to do with the visual
impact and on property value of smaller acreages. Hove wondered if noise would not be
revealed as an issue until after the turbine was built. Henrichsen replied that is why there is
also a reguirement for a noise study in advance. He said Chapman showed a sound model!
from an initial proposal that showed noise contours in her testimony. If a special permit
application came before Planning Commission, you would see similar models. Then even afier
it is approved, there are actual measurements to see what is happening on the ground and a
process for investigating complaints,

Weber said his house is near S. 67" Street and there are days when it is much noisier than
others due to many variables. He wonderad how this was factored in. Holmes responded that
the way that was addressed was by incorporating the requirement to do noise studies in all four
seasons and in “worst case scenarios”, which could include factore like high humidity,
inversions, and wind direction. Cons;deratzon would also be given to what pwcentage of tim

that worst case couid be expected.

Lust questzoswed the structure of the language in the section covering noise levels and which
level would be used among the choices given. Holmes gave the example of an area with a 40
dB ambient noise level. A level of 3 dB above that would be allowed, so 43 dB. Lust said that
language should clarify that it is “whichever is more” from among the choices. Henrichsen said
that is addressed in the first sentence where it states no level would be “in exceedance of”.
Lust asked, if a level of 3 above ambient is allowed, why set a 40 dB level at all. Holmes said
that could be done, but there are ambient levels much lower than 37 dB in areas, which wouid
exclude the operation of turbines. Sunderman stated that he would alsc feel more comfortable
if the language were clarified to read “the greater of’. Holmes said that would be up to Law to
change. He added that the change would not address the issue of 3 dB above the ambient
level. He further clarified that if the ambient noise levels were 25 dB, 3 above that would be 28
dB, so a turbine would have to be five miles away to meet that level and could not be sited
anywhere. Lust said the intent was for this fo mean whichever was the greater level. Ho!mes
said yes,

Cornelius asked if it Is possible to calculate the worst-case given the variability of factors that
affect noise. Holmes said yes. The modeling packages allow you take in all of those variables.

Lust asked if this meant that the level would be 40 dB on the worst day. Holmes said no, it
means an average Leq of 40 dB over a time period. Lust asked about the 10-minute measure
period. Holmes said there is an international standard for measuring turbine noise. 1t is highly
complicated and includes use of specific equipment. Complaints go to County Board because
they would have to order the turbine company to do noise moniforing and measuring which
would be done by a third party firm.

Cornelius asked if the third party firms are reliable. Holmes said yes, the third party process will
rasuit in accurate measurements. Henrichsen added that when it comes to worst-case levels,
letier 'J" in the regulations is about information that must provided up front for consideration of
the application. The worst-case level is provided, but is not a standard used later. it is just for
information to judge the impact on non-participants.

Comelius ciarified that his question pertained more to the accuracy of predicting or deriving the
various levels using math. Holmes responded saying that in recent monitoring and modeling,
they were able to predict almost to a 0.01 level of accuracy. The data continues to be refined
and incorporated info the modeling practice. Hove asked if the modeling has been done with
local properties so we know they would be within the dB levels. Holmes said no models were
provided. There were photos of the modeling results that showed simple circles but that would

63



not include worst-case scenarios. If you look at wind modeling for the county, you would realize
that in the winter the wind blows from north and summer from south, so you would definitely
see oblong shapes. Scheer said that it is not unusual to have not seen that modeling yet, since
it would come with the special permit applications. Holmes said basic modeling was done to
assess where turbines could be sited.

Beecham said that there was testimony that using Leqg was already skewed tfo favor higher
levet sounds. Holmes said that if there was an acoustician or noise specialist here, they would
not agree, and neither would he. Leq is the average level of noise over time so if the sound
goes up and down, it is the average level between the highs and lows. It is not skewed towards
higher or lower level noises. 1t is the most commonly used measurement with noise.

Hove asked if this modeling would be done in the entire project area before the project
proceeds. Henrichsen said yes. He stated he wanted to clarify that last autumn, Volkswind
submitted a proposed text amendment and seven special permit applications in Lancaster
County. The applications started down the process and as it neared time to appear before
Planning Commission, Voikswind agreed there should be a greater public participation
process. They withdrew the text amendment and put the special permit applications on hold.
They needed to see what would be adopted by the Lancaster County Board and then adjust
their applications based on those regulations. Those permits are still on hold. Staff formulated
these regulations for county-wide use. There are fewer acreages in the north so there are
possibilities for turbines there as well. Hove asked if more complete modeling would be
available at that time. Henrichsen said yes, that is all public information and is available now on
the seven applications that are on hold.

Cornelius requested the County Atforney approach to hear thoughts on the position of
mantfaciurer suggested safe distances versus the liability of the County.

Brittany Behrens, County Law Department, came forward and stated that information can be
requested from manufacturers, but there is nothing that can be done legally to require them to
turn it over. There will be some differentiation between companies and setbacks. If the
Planning Commission and the experts in the field have brought forward regulations based on
their expertise, then our officé does not have any questions with that. Today was the first time
we heard from one of the developers about their own company standard setback. She went on
to say that there are two issues—(1) the liability of county and (2) that of the developer. Those
would be defermined as a case-by-case analysis dependent on the situation and the damages
that arise. Many factors were considered up front such as the likelihood of towers tipping and
damage to roads. We are confident {hat those issues have been addressed industry wide. If
evidence were brought forth that showed a clear delineation between the 1,400 foot and the
1,000 foot setback, that would certainly be looked into.

Harris questioned that if a company had to live up to the sound levels, turbines would have fo
be located greater than the proposed setback, which is three times the height of the turbine or
1,000 feet, whichever is greater. Henrichsen said that in looking at the preliminary modeling
that was presented, the type of noise standard as proposed would create a large space
between tower locations and other properties and that could make it difficult to locate in
Lancaster County. In locking at the maps presented, yes, when you model the 40 dB level, it is
often more than the 1,000 feet setback level.

Harris asked if there is a realistic idea of what type of setback will be followed. Henrichsen said
he hesitates o use the word “setback” because the noise level is not requiring a specific
setback distance. Harris said she understands that it is not a set distance, but rathier a buffer
area of space. Henrichsen agreed it creates separation. But there were no measurements from
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turbines to see on average how far away that 40 dB level would be met because the sound
modeling does not create perfect lines. |t also takes into account elevation and many, many
other factors, s¢ it is never a perfect number.

Harris asked a folfowup question — why suggest allowing the physical structure to go that close
if it is not realistically possible {o meet the sound levels. Henrichsen said the minimum distance
from other properties addresses other factors. Setbacks are a standard part of most of the
ordinances and in many counties, the setback is the bigger of the two because the noise level
is set at 50 dB. it is important to have that minimum because there couid be areas where the
background noise level is high and turbines do not add anything to the noise, so the setback is
still there to provide some protection from other impacts. Harris concluded that the decisions
about distance are primarily driven by noise. Henrichsen said setbacks were also included to
account for the fact that the actions of Pianning Commission and the County Board are
unknown. If noise standards are increased, then the setback standards become more
important. : -

Lust said if dB levels remain at what is proposed, it most likely limits the chances of a wind
farm going forward. Henrichsen replied that he is not able to give that rendered opinion. There
are parts of the county where there could be enough participating property owners or where
development could cross into an adjacent county. Lust said but this project as proposed would
not go forward. He said that would be a question for Volkswind.

Joe Wood, Volkswind, approached to answer questions. He stated that this is a tough
question. There are many variables in the way the scund is modeled and there is an exception
for background noise, so to truly answer that, baseline ambient noise levels would need to be
established to see if compliance would still be a possibility. If you look at other factors like
curtailment to reduce noise during certain periods, a lot of investors would shy away from the
performance of the project. These models need to be based on point of emission of sound, so
in & way it is “chicken befdre egg” because the locations need to be established before
accurate modeling can be done. Most developers would agree that sound limits at the
proposed levels would make it very hard, if not impossible, to construct turbines.

Harris noted that Volkswind proposed 55 dB level for participating and 50 for non. She asked if
projects become more feasible if the ordinance had 55 dB for participating, but kept the lower
standards for non participants. Wood said it makes a difference, but stiil the setbacks
associated with the fower limit dB are very large and it would still be tough to comply.

Lust said that there was testimony that the 30-hour per year on shadow flicker was more
appropriate. Volkswind did not propose that particular change. She asked if it would move
things forward. Wood said yes, it would help, but he added that his experience with shadow
flicker modeling is limited.

Comelius asked if proposed text changes in Section B referred to a single turbine, or all of
them. Henrichsen replied that all of them would be locked at. Comnelius said that the sun
behind an entire line of turbines would produce separate flicker. Corr asked if it is a cumulative
effect or individual. Henrichsen said that as it is drafted, it talks about any one. He poinied out it
is a shadow, so they would overlap. it would be hard to say one is not doing as much as
ancther. The language talks about any one. Cornelius said that is not hard ¢ construct a model
or imagine that a line of turbines could each get sun over a period of time. So some locations
could see flicker for an amount of time, several times per day, depending on location.
Henrichsen agreed and reiterated that as drafted, it is singular; any one turbine could be
allowed 30 hours per year.
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Beecham pointed out several items in the Health Canada report that measured physical and
self reported effects. It appeared that the study is saying that those who self reported that they
were stressed did show measurable signs of stress, but they could not find a direct causai fink
physically between wind turbine noise and the symptoms. So in other words, it is not causing
high blood pressure, if is the annoyance that causes other symptoms. Holmes said that is at
least correct in that large study. Beecham said she agreed with the statement Lust made about
the difficulty of objectively regulating something subjective.

Beecham went on to refer to a table in the staff report comparing the dB levels of various other
common sounds. She questioned if the sound output of wind turbines would need to be as low
as that of a quiet living rcom. Holmes reiterated that turbine noise cannot be compared to any
other comrmion noise because it is a completely different type of sound. The measurable levels
are low, but it is a particularly irritating sound. it is not constant like another noise that could be
louder, constant, and considered “white noise” that covers up other noises. It is a modulating
noise and people can expect to be more annoyed by it.

Holmes went on to say there have been suggestions as to why studies identify effects in some
people but not others. it may not simiply be that they are personally annoyed by it. But people
have different susceptibilities. There is a suggestion in the literature that one of the problems is
identification of people who are more susceptible to sound exposure. That is a data gap and is
preven in many other studies, That is another potential explanation.

Beecham said, so to build on that, if Commissioners were tasked with writing guidelines for a
lunchroom and there are some who are allergic to peanuts, for example, do Commissioners
write a policy that says no one can bring peanut butter, because some have allergies. She
stated she is struggling with that component because it is difficult to figure out how much to
dictate based on something so subjective.

Beecham went on {o say that the World Health Organization (WHO) says the outdoor annual
night time average of 40 dB is the ievel below which no sleep disturbance should occur even
amongst the most vulnerable. She wondered why Health recommended the 37 dB level.
Holmes sajd the 40 dB from WHO was completed in 2008 or 2009 and was addressing traffic
and airport noise. If they included turbines it wouid not be surprising if they had a lower level for
that noise. A level where 20% of people are highly annoyed is significant; that is 1 in 5 people
and does not even include children. Health landed on the 37 dB based on the number of
people that wouid likely be annoyed. If we pulled a number out of the air, the current 35 dB
level appears to be “no observabile affect” level which means that below 35 dB, it appears you
do not have annoyance levels. Health was trying fo consider what some level of acceptable
lever of noise would be. Corr asked if the 37 dB means that approximately 90% would not be
annoyed. Holmes said that is what is estimated.

Beecham noted that the Mass study uses 37 as their residential number. Holmes said they put
out a table of what they call “promising practices” and that is based on Denmark’s current
levels. That is relevant to siting issues because there have been many turbines sited around
the world with restrictions more siringent than what we are {alking about here. Bescham noted
they had the noise level in sparsely populated areas listed as 44 dB. Something else that study
said was that it was important when looking a noise level ranges was to take into account
trade-offs between environmental and health impacts of different energy sources. We have
talked about Sheidon Station. She wondered why those trade-offs were not considered, saying
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that while we look at annoyance, it should also be factored in that water and air quality are not
being impacted the way they are with Sheldon Station. Again, it is that matrix of air quality
versus water guality versus annoyance and how we look at them against each other. She
stated she thinks that is relevant.

Holmes responded that the Mass study was a statewide panel that had expert members.
Massachusetts is one of the most, if not the most, progressive state when it comes to energy
policy. Nebraska does not have a statewide review of wind noise versus the potential economic
henefits or the potential energy benefits. As you know, Nebraska is even in a lawsuit with the
EPA over the carbon rule. So there is no statewide review of this. Health Department clearly
tries to control air pollution and supports the concepts of wind energy from a large world view,
However, this body and the County Board are looking at the health and safely of local residents
and that is something that we as a department promote and protect. That is a key factor here,
looking at what this would do fo people in this county.

Lust said she went through Volkswind’s proposed changes and she wanted to know Planning
Department’s position on them. She referred to the statement regarding avoidance of any
impact to endangered species and wondered why that was rejected. Henrichsen said that there
is a list of the exact species that are either on the State or Federal lists. Native prairies are not
on either. The recommendation from staff is very similar in that any endangered or threatened
species on the list cannot be impacted. It then says “rare” natural resources, such as native
prairies and grasslands. Volkswind is saying just focus on the ones that are actually on the rare
and endangered lists and Planning’s recommendation goes one step further to include other
areas to protect, as specified by the Comprehensive Plan. Lust said their sentence does end
with native prairies and wetlands. Henrichsen stated that, as worded, Volkswind’s proposed
changed was taken to mean that it only included species actually on the lists.

Beecham asked what is in place to keep someone from claiming to have wetlands on the
property. She wondered if areas were tracked somehow. Henrichsen said these areas have
been identified on GIS maps. Again, this is something to take into consideration when an
application comes forward. It is quite possible for a turbine and a wetlands to be on the same
progerty, in the same area, but with no impact. This should be taken into account as a goal
when an application comes forward, because they are an important part of the Comprehensive

Plan.

Lust guestioned the language on setbacks that states that the distance to any public right-of-
way or roadway shall not be less than the height. Volkswind suggests to any public roadway,
and the setback to any unpaved roadway, shall be no less than the rotor diameter. Henrichsen
said the County Engineer specifically commented on this proposal because they felt the full
height of the turbine should be the setback whether the road is paved or unpaved because if it
were ever to fall over like a tree, they did not want it landing in the right-of-way.

{.ust asked for explanation about the language on Page 4 - letter “h”. Henrichsen replied that
the goal of this language is to leave a substantial area outside of the 1,000-foot setback and 40
dB noise contours for potential future building. On the previous draft it said “significant’. In this
iteration, that amount needed to be speacific so at least three acres of property was chosen. ltis
importani to consider the potential impact to anyone who has not yet built on their property.
This is not an item seen in most ordinances.

Hove noted that the three acres will not be decided by the landowners. Henrichsen replied that
this is meant as guidance on special permit applications. If someone turned in an application
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Weber reiterated that the fandowner does not get to choose the three acres. Henrichsen said
that was a criticism of this wording because what if the three acres is way at the back when a
property owner wants ta build by the road. It was difficult to craft something objective and
measurable. Cornelius said that this is a special permit ordinance, so this body will see the
applications come forward and will see the degree toc which the iand is impacted, including if
the three acres is left in a terrible area, for example.

Corr said that a landowner can still build anywhere, it might just make a turbine nonconforming.
She went on to say that there would be a period of delay between the special permit and the
time it goes through the process, so a landowner could potentially submit a plan to build.
Henrichsen said yes, hypothetically, if someone had a building permit in progress, that would
need to be taken into consideration at that time. It would be a risk for someone to actually start
their house based on that.

Harris whether anyone would reaiiéticaﬁy have time to apply for a building permit, and if they
did and there were already an existing application for a wind farm, which permit would win in
terms of who gets there first.

Behrens apclogized that she could not specifically answer off the cuff. She said that with many
cf these issues, if one side has a vested right, then their interest trumps. There are situations
where if the turbine is already located, they already have a vested right. if a house is located
after the fact; the turbine becomes nonconforming. That sifuation may arise more commonty.
The situation would depend on many factors such as what point in the special permit process
they are at. if it was just an application, there would be mininium reliance because they do not
yet know whaf the special conditions of the application will be so in that case, it is safe saying
the building permit could move forward with little to no damage to the wind developers. But that
weighing of factors is going to depend on how far along the speciai permit application is.
Sunderman asked for the definition of nonconforming use. Behrens read the following
definition from Chapter 2 of the County Zoning Regulafions:

2.09%. Nonconforming Use, Nonconforming use shall mean the use of any dwelling, building, structure, lot,
fand or premises, or part thereof, which was existing and lawful immediately prior to the effective date of
this title and which does not canform with the provisions of this title and any amendments thereto.

Behrens continued, saying, clearly at the time that the turbine was located, they wouid have
been in compliance if there was no dwelling unit. After this language changed and a house
goes into effect, they were in compliance at the time they built, and there have been
amendments thereto - that have essentially made them noncompliant with new regulations, so
they become non conforming and have a vested property right remaining there.

The reason that discussion and that concept is difficult is because nonconforming use changes
become much more important when we change the code to measure to the dwelling unit
instead of the property line.

Beecham asked who gets notification of these applications. Henrichsen said it would be the
standard distance a half mile out. Staff would post as many as possible, but some application
areas cover 20 square miles, so there would not necessarily have a sign on every single

praperty.

Weber asked for clarification about the decommissioning bond or equivalent enforceable
resource and about the idea of not asking for that for 15 years. Henrichsen said there are other
financial instruments available where a bank is saying, yes, these funds will be available
though usually it is & bond or fetter of credil. There may be some merit waiting until the 15th
year. Weber wondered would happen if, after 10 years, the developer ran into financial
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difficulty and no bond had been collected. Henrichsen said you would have to rely on the fact
that after ten years, there still enough value left in the materials of the wind turbine to salvage it
so all that is left is the concrete in the ground. Some communities do not require that any the
concrete be removed since it is below the solil. It is a lot of concrete, but it is not as much of a
negative as a hulking, rusty turbine.

Weber asked who sets the baseline ambient noise level, and if it is a third party. Holmes
answered that it would be done as part of the pre-construction and the developer would have to
have a cerfified noise consultant confirm the levels. They are required to meet certain
standards, similar to hiring a2 PE to do a soil survey, and it is accepted as part of the review
process.

Corr asked how the preconstruction noise modeling differs from the preconstruction noise
levels or the modeling differs from the monitoring. Holmes said modeling is done on computers
based on many faciors that are input as variables. Monitoring is done by actually measuring
the noise levels under specific protocols.

Beecham asked for a resporise about the Volkswind proposal that says that in the case of a
complaint, discretionary measurements are not taken unless a compiaint has not been
resolved after six months. Henrichsen said that in general, the practice is fo see if the
compizint is valid. There would probably have to be monitoring so, in general, there is no
problem with that, although six months seems like a fairly tong period. The greater concern with
their proposal is that there are two tests and if they are found to be invalid, any future
compiaints have to be paid for by the person making the complaint. That seems unfair to
someone who buys the property five years after two complaints were found invalid.

Beecham asked if there is other wording that could be recommended that would address the
issue of anyone who would file complaint after complaint. Henrichsen said that is why the
language was chosen. There are so many hypotheticals and we ultimately decided to leave it
up to elected officials where there would be a quorum, both sides could tell their story, and staff
would be present as a third party. Corr said that in this case, being more generic covers more
situations. Henrichsen agreed. Beecham asked if there should be language that includes a
wailing period that gives them chance to fix a problem. Behrens said that from a legal
standpoint, this language is broad and consistent with cther language in Chapter 23 of the
Nebraska Statutes with regard to zoning codes. Setting out time lines is not typical. The way it
is drafted is consistent with other codes regarding revocation or suspension of special permits
and zoning code violations.

BREAK: 10:53 P.M. WMEETING RESUMED:10:58 P.M,

Corr asked about the decommissioning process. Henrichsen said that from what was read
about other communities, there is some minimum soil level on top of the old base to help with
farming or so that someone wouldn't hit the cement. We thought at the very least if somecne
goes out of business and the tower comes down and there is no money o do anything else,
hopefully there would still be that amount of soil. We hear that {0 remove the whole thing would
be more than the value of the entire turbine installgtion. Corr asked about the comment that
Volskwind made on the proposed amendment where they said specifying a legal depth is not
appropriate. Henrichsen said that is an extra measure of protection for the county, but it is not
a key item of the regulations.
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Corr asked whether, if a turbine is built first, and someone then comes in and builds a house,
they can’t come in after the fact and complain about the flicker. Henrichsen said they can
certainly make the complaint. Staff might go to the point of identifying it is more than 30 hours,
but nothing would be done about it because the tower was there first.

Corr went on to ask about the about the setbacks to private versus public roads. Her

understanding is that the tower collapses in on itself. Henrichsen said yes, it is very rare for one

fo collapse anyway, but they tend to collapse in on themselves. In the county there are far
fewer private roads than are in the city. But the thought was that if there was going fo be one
hypothetical for not blocking the roads in case of coflapse, it should be same whether public or
private. Corr said she wondered if it was due to concern about damage to public roads from
heavy weight. Henrichsen said that is covered by a different part or the regulations where they
must work out an entire plan with the County Engineer as to what routes can be taken, what
will be done to the roads.

Corr asked how the three times the height limit was reached for the setbacks and if it was
based on other rules. Henrichsen said most counties have just a set number. There are more
that are trying to have the amount times the height because it makes more sense as furbines
get taller and talier. So it is looking at particular circumstances. it was a judgment call.

ACTION BY PLANNING COMMISSION: August 19, 2015

Members present: Beecham, Corr, Cornelius, Harris, Hove, Lust, Scheer, Sunderman, and
Weber.

Cornelius moved approval. Scheer seconded. Scheer asked if the motion included the
corrections that were received. Cornelius said yes, confirmed by Lust.

Cornelius made a motion to amend Section D referring to shadow to shadow flicker, to require
the total shadow flicker effect duration for all proposed turbines within any one-half mile of any
non-participating dwelling unit shall not exceed 30 hours per any calendar year, and strike “for
more that 30 minutes in any one day”. Seconded by Beecham.

Cornelius said he made the amendment because it addresses his earlier guestion about
shadow flickers from an array of turbines and their shadows falling on one dwelling unit over
time.

Lust stated that given the seasonal nature of when you would have shadow flicker, the 30
hours seems more workable than any one day.

Weber wondered if the intent was indeed to limit it to 30 minutes per day because realistically,
it is possible that for 2 or 3 months of the year and there might be flicker.

Cornelius said i couldn’t happen for more than 30 weeks.

Lust said she thinks the 30 hours per year solves the problem since there will be months with
no flicker.

Weber agreed, but the 30 minutes is a figure they came up with because it is an annoyance.
Henrichsen that type of language was present in other counties’ regulations and it was taken to

mean how much one should have to put up on a given day.

Cornelius said he wanted to strike it because there was expert testimony that it is not leng
enough.
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Beecham says it also doesn’t take into account the time of day, so she prefers the cumulative
catculation.

Cornelius said that Weber makes a good point that a house could get shadow flicker all day if
things lined up right. it isn’t that difficult to calculate how long per day the maximum amount
would be and this amendment goes forward, it might be worthwhile to ask and astronomer to
calculate the exact amount of flicker,

Corr said she su;f;pcrt this amendment because of the expert testimony that said that 30
minutes per day would may any project hard to come fo fruition.

Motion tc amend carried 8-1; Weber dissenting.

Comelius made a motion to amend Section I regarding noise to reflect a maximum level
measured at the wall of a dwelling unit to be 50 8BA during the day, 7:00 a.m. to 10:00 p.m.,
and 42 dBA from 10:00 p.m. to 7:00 a.m., with the provision that it can be 3 dBA above
ambient noise levels, if that is greater. Seconded by Beecham.

Corr asked for clarification i the hours of 7:00 a.m. to 10:00 p.m. would also include the 3 dBA
above ambient levels. Comnelius confirmed.

Comnelius stated those numbers were not pulled out of the air. He took the 50 dB as being
within a standard of deviation of the mean of the comparables provided, on the low side. It is in
line with regional norms. 42 comes from the Mass report’s “Promising Practices”, which lists 42
dB as the recommendation for rural, sparsely popuiated, with light wind. Neither levels are
particularly high.

Beecham asked if that level is for both participating and non-participating. Cornelius said it was
particularly for non-participating, but he had not distinguished. Lust said that as it exists, says it
is for both. He clarified that he is happy with that part of the text as written. Lust asked if this

- also includes whichever is greater? Cornelius said yes.

Hove asked for clarification about which numbers he used. Cornelius said that Commissioners
were given a list of ordinances and their maximums. That is where he calculated a max from.

For the minimum, he used the Mass report.

Harris asked the rationale for keeping if the same for participating and ﬁon-panicipatén§;
Cornelius said the anticipation is that this is a health and safety related requirement.

Hove said asked for ciarification that the amendment is suggesting going from 37 dB to 50 dB.
Corneiius said 47 to 42 at night, and 40 to 50 during the day.

Cornelius said that part of his rationale is that this in not directly about the Haliam project, this
is about the entire county. A key question being asked is, is wind energy conversion an
agricultural use. Under the conditions of a special permit, it is. We are trying to settle on
parameters and a wind energy company is telling us they are not workable. This commission is
establishing is a set of conditions for a special permit, that will help to guide this body in
granting the permits.

Weber said that if he is reading correctly, the comparables were measured to the property lines
and not the dwellings. Cornelius said that is fair, but he is sticking fo his original amendment.
Weber said that he would then have fo disagree. If the levels are going to be changed, they
should be measured at the property lines, not the dwelling unit.
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Hove said that he is also going to vote against this amendment. There is not enough
information about going from a 37 dB to a 42 dB in order to make a recommendaticn. Health
experts made suggestions, and those should stick.

Lust said she supports this amendment because there is support for the dB levels that
Cornelius has chosen in the studies and presentation materials. More importantly, she doesn't
think L.ancaster County should be the most restrictive in the State or even in the region. Setting
at the Heaith Department levels would prevent any wind project in Lancaster Country from
going forward. The other amendments we have in the ordinance provide protections for
adjacent landowners and they are well though out. The setbacks have been based on
standards that already exist. It seem the noise ordinance is driving the bus of the rest of the
setback standards. if this body is going to say the setback should be three times height, it
doesn't make any sense to make the noise level such that it would set the turbines back even
farther. These projects are going to be difficult to place when considering the neighbors,
tandowners, and the wind developers. It is important and there is always going to be struggle
when placing something new in the county. To regulate them out of existence is not
appropriate.

Sunderman said he is not going fo support the amendment for two reasons. First, he has faith
in what staff have put forward in terms of recommendations. This process is just beginning and
it is tougher to pull back from restrictions. It is easier to say, for example, 40 dB is too
restrictive, maybe a higher number is more appropriate. But it is tough to come back from that,
especially when there is already a huge project built. Second, the standard will be on the books
for a long time and we don’t know what technology will come, so the noise the turbines
generate now is not necessarily what they will generate ten years down the line.

Weber siated that he is exiremely uncomfortable with adjusting regulations to make something
fit into a box. He does not want o jeopardize the health of citizens fo make this work. Lancaster
County is unique and very densely populated compared to many other counties. To adjust
these noise levels to make it work is not the wisest thing to do.

Scheer stated that he is not going to support the amendment. The Health Department has
done a great job in gauging what is best for the county. There is no intent by staff to not permit,
or to inhibit the development of wind energy. It must be done within the parameters our axperts
have given us and to see how it fils,

Beecham will support the amendment based on the scientific evidence provided which shows
that there is not statistical proof that turbines cause sleeplessness and high blood pressure,
though they cause annoyance. It is important to consider annoyance, but also to look at what
other states have done. Some are in very populous areas.

Harris said she will also support the amendment. She feels that this use is being singled out
since there are other farm activities that do not have to abide by the same noise regulations.
Sensitive to the nuisance that it will be to some land owners, but on principle, she has a
problem for asking for something that is not workable, so in that sense, it would make more
sense to say we are not going to do this at all if it is not workable. Otherwise, it is just there “on
the books” and doesn’t mean much in the real world.

Corr said situations like this are a balancing act with many components including economic,
neighbors, health, energy, climate, wildlife, and so many competing interests. It was hard to
find a line to walk. She supports the 50 dB level because when looking at the rest of the state
and tha nation, the average is 50 dB. The Health Department's recommendations remove the
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so subjective and goes away if the same sound level is on the property of 2 pariicipant. This
issue of fitting a project into a box is done all the time by this body. Another important
consideration is this is an AG use and what the Comp Plan suggests for this area — it is
agriculture. This could help many farmers struggling with property taxes, so the economic
opportunities are very present.

Motion carried 5-4; Hove, Scheer, Sunderman, and Weber dissenting.

Corr made a motion to amend that the word “occupied” be added every time "dwelling unit” is
used. Seconded by Beecham.

Corr explained that in the core of the city, there are many vacant houses for a variety of
reasons. It is important o distinguish that just because there is a dwelling unit, but it isnt
occupied, then things like the flicker do not harm anyone.

Lust said she supports the intent, buf that it seems unworkable. To have something that is
permanent, like a special permit, aliows the building of things based on the presence of the
dwelling unit. The fact that it might be unoccupied for six months, but then sells, makes i too
difficult to enforce. If it were only applying to the sections on shadow flicker, that might make
sense.

Beecham agreed with Lust. If a home is for sale, you don’t want consequences to fall on the
next owners,

Sunderman asked for staff input. Henrichsen said this was brought up numerous times. The
concern was whether a structure was “habitable” because if it seems uninhabitable, it is
possible it shouid not get special consideration. There were simitar concerns about “occupied”
because there could be a home for sale for a year due o a tough market. It would also be
difficult for anyone coming in to figure out when something is occupied. If the point is to
address if the house is a wreck and no one has lived there for 20 years, maybe the term
“habitable “ would work. Staff did not think it was worth adding because it would be such a rare
circumstance, and also, the applicant can make the case that a particular structure is not really
a house. It would be better to consider case-by-case rather than atiempting to predict every
alternative. :

Corr said she would be willing to change to “habitable” or to add the amendment enly to
appropriate sections like flicker. Henrichsen clarified that the motion wouid be fo change where
it says “"dwelling” to “habitable” in the secfions relating to noise and shadow. Beecham
seconded,

Behrens said that in the typical process for complaints, it would be difficult for Building and
Safety to monitor that type of standard. Corr asked if that were true if the word “habitabie”
instead of “ocoupted”. Behrens replied “habitable” is better, but it is still difficult.

Beecham said that people rehabilitate houses. Lust said there is a way to address that through
the special permit process. Henrichsen agreed.

Behrens said that was a large portien of the discussion. Dwelling unit is a relatively defined
terms. Once the adjectives are added, it becomes very difficult and more arguable as to what
that means.

Corr asked if dwelling unit basically means habitable. Henrichsen said if a house is out there
and it is just a pile of boards, the applicant can make that case that it is not a dwelling unit.
Benrens said it is so the argument wouid have to go to an established definition of dweiiing
unit, which is specific.
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Sunderman stated his preference is that dwelling unit be used throughout. To change it could
have the opposite effect from what was intended.

Henrichsen said the definition for a dwelling unit is one or more rooms in a dwelling occupied,
or intended to be occupied, as a living quarters by a single family as defined therein. Lust
stated one could claim it is not intended to be occupied. Henrichsen agreed, saying that if has
been unoccupied for thirty years, and there is no intention on the part of the property owner to
occupy it

Motion failed, 0-9.

Harris made a motion to correct a clerical error on Page 11, under G-2, to insert the article “a”
in front of “nonparticipating lot” so it reads “for a nonparticipating lot...”. Henrichsen said that
for that type of clerical correction, staff is comfortable making the correction without a motion.

Cornelius reiterated that this in not directly about the Hallam project, but about the entire
county. He stated he would go back on his amendment about the measurement being taken at
the dwelling unit and urge the County Board to consider the option of the property line, in
appreciation of the arguments made by Weber earlier in discussion. On the whole, he supports
this as he supports the idea of wind energy. It will likely have some adverse impacts on some
and positive impacts on others. This is a very complex issue. He appreciates all of the
information.

Beecham expressed her appreciation fo staff. Everyone has tried {o balance the new,
potentialty great economic industry with citizen concerns. She bases her decision on looking at
surrounding areas and finding that the proposed regulations are in line with what has been
found acceptable. The scientific research said wind turbine noise is a cause of annoyance, but
not causal of health problems.

Lust thanked staff and the task force that aided in this process. It is an imporiant decision and
Commission always struggles with these types of changes because it is always a balancing act
between neighbors and deveiopers. In this case, she is swayed because wind energy is
important for the economic development of the county, and for the planet, and this type of
development needs to move forward even though it creates difficuit decisions.

Weber stated that he feels that he is the rural representative for the group as an acreage and
farm owner. He sees both sides of the issue. Property taxes are high for all. Wind power is a
good thing. Many who testified in opposition also agreed it was positive. He does not agree
with the dB fevels. in terms of existing sounds, yes, they are there, however, they are already
there. Large buildings and grain elevator are there. Buf they are not 400-500 feet tall. If
turbines were there now, | would say that people who move out there know what they are
getting into. When people testify, there are several items to consider. Among them are design
standards, scenic corridors, and historic preservation. These are to protect the local area from
things happening that do not belong. With health and safety, we must consider, is this a fit in
this area”? There may be areas that are sparse encugh to allow development. If it is too dense,
then the regulations have done their job. There will be less demand for housing near turbines.
The amendment to raise the dB levels causes great concern. Health made recommendations
and we did not even seen what the annoyance levels are at 50 and at the dwelling units, as
oppesed to the property line. We do not know how these factors affect health. We should err
on the side of caution. He stated he would to see it go back to 40 dB at the most, and in five
years, maybe there will be quieter furbines.
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Sunderman stated he is not going to support this. He agrees with most of the amendment, but
that the sound levels shouid be measured to the property ling, not the dwelling unit. If people
asked the normal aspects of farming 20 years ago, the answer would be {otally different from
today. The idea that rural area will stay as they are is not realistic. At some point, wind farms
will be out there. He is pro wind and it is part of the future. But it needs to be done carefully and
a step process into this would be better than going so high on the dB levels.

Hove said these decisions are looking 20 or 30 years ouf. This county will change vastly in that
time. Lincoln is in the middle of the county and is fortunate to be able to continue to grow in all
directions. Wind is very viable here, but Lancaster County has a higher, better use for these
properties and there are a lot of other places where wind energy is more viable.

Scheer said he is also pro-wind but his camments are for the Board. For him, this comes down
to approving parameters for land use under the special permit process to determine and mold
land use. It is less about wind energy and he separates those things. it is about setting the
parameters of land use as {o how the property is developed.

Harris said she would like to reiterate that Planning Commission is not the final decision
making body and the amendment will go on to Bounty Beard. The reason she voted for the
higher noise limit was to put before the final deciding body something that will spark discussion
about whether we want wind energy in Lancaster county and if it is a viable investment. It has
to be a higher noise level to make it work. She encourages those who disagree to speak again
before County Board.

Corr said that tonight restores her faith in the democratic process that so many people spoke.
That helps Commissioners make decision. This is just a recommendation so peopie can still
participate and make feelings known. No matter what happens, she suggests that those who
could be affected to stay in touch about how things are going because the text amendments
can be modified. This is nof set in stone forever. She prefers measuring at the dwelling unit
rather than at the property line since that is where the sound will have the most impact.

Motion carried 5-4, Hove, Scheer, Sunderman, and Weber dissenting.

There being no further business to come before the Commission, the meeting was adjourned
at 11:58 p.m.

Note: These minutes were formally approved as amended by the Planning Commission at their
regular meeting on September 2, 2015.

75



MEMORANDUM

TCG: Planning Commiss;idn

FROM: Stephen Henrichsen, Planning Department

SUBJECT: Corrections to Sections (h) and (j) in Recommended Text
DATE: August 18, 2015

ce Judy Halstead, David Cary, Scott Holmes, Chris Schroeder, Brittany
Behrens,

Two items in the staff report nead o be clarified. First, in section (h) the intent was that
impact of any turbine or group of turbines on a property should leave at least three
acres cutside of the selbacks and noise contours. However, the fext appears fo read

~ that the measure would be only taken for each turbine individually. So it needs o be
corrected fo clarify if is the impact of any one turbine or turbines together that needs to
be considered. The impact would be measured on a lot wether 1t is vacant or occupied
by a house.

Second, in section (J) it calls for a noise study to show the impact on any lot with a
dwelling. However, the noise study needs to show the impact on vacant lofs as well in
order to determine the impact in section (h) as noted above. So the text needs to be
correct to delete the reference 1o a dwelling.

The staff reported is hereby comected to state:

“(h) Amy-single-The turbine(s) shall not impact a non-participating lot, (vacant or
occupied; of any size), to the extent that, because of the logation of turbine(s), the lot
owner is [eft with less than 3 acres of land cutside of the CWECS sethacks and or the
noise impact area in Section {i} below, uniess they are part of an agreement with the
CWECS ownerfoperator.

{i} A professional pre-construction noise study shall be conducted which includes all
property witha—dwelling within one mile of a tower support base. The protocol and
methodology for such studies shall be submitted to the Lincoln-Lancaster County
Health Depariment for review and approval. ..”

Lincoln City-Lancaster County Planning Department
555 5. 10th 8t., Rm. #213 # Lincoln NE 68508
Phone: {402) 441-7491 & Fax: (402) 4416377
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MEMORANDUM

TO: Planning Commission

FROM: Stephen Henrichsen, Planning Department

SUBJECGT: Correction on Wind Turbine Total Height in Staff Report
DATE: August 18, 2015

CC: Judy Halstead, David Cary, Scott Holmes, Chris Schroeder

in the conclusion on the first page of in the staff report we noted that:

“Large commercial wind turbine projects have successfully located in other
counties in Nebraska. However, the land use characteristics in Lancaster County are
not tike most other counties in Nebraska, There is significant residential development
on smaller lots scattered throughout Lancaster County. In addition, wind turbines which
are generally less than 275 in height in other counfies, now could range up from 400 to
500 feet or more in height.”

The reference fo 275 faet in height only reflected the height t the hub, not the total
height as discussed in the rest of the staff report. The total height is basically the height
from the ground to the tip of the blade when extended to the highest point above the
ground. The fotal height is typically calculated as the hub height plus half the diameter

of a rotor blade.

The sentence in the staff report should have referenced fotal height of wind turbines in

Nebraska have generafly been around 400 fest as shown by the tabie on the next page.

Some of the largest wind turbines in the world are over 60C feet in total height.

The staff reported is hereby corrected {o state:
“|.arge commercial wind turbine projects have successfully located in other

counties in Nebraska. However, the land use characteristics in Lancaster County are
not like most other counties in Nebraska. There is significant residential deveiopment
on smatler lots scattered throughout Lancaster County. In addifion, wind turbines which
are generally around 400 feet in height in other counties, now could range up to 500
feet or more in height” '

Lincoln City-Lancaster County Planning Department
555 S. 10t 8t, Rm. #213 e Lincoln NE £€8508
Phone: (402} 441-7491 e Fax: (402) 441-6377
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Project Name -

Ainswarth
Broken Bow I
Broken Bow 11
Creston
Crofton Bluffs

Elihom Ridge
Fiat Water

Grande Prairie
Kimbail
Laredo Ridge
Petersburg
Prairie Breeze

Prairie Breeze Il
Prairie Bresze [T1

Salt Valley
Springview II

Steele Flats
Valley Station
Verdigre

Total Height was calculated as hub height plus 1/2 of the rotor diameter.

Total Turbine Height

in Nebraska

of Various Wind Turbine Projects

Numberof Capacity Year Tolal Height
Turbines  {MW)} feet
36 58.4 2005 365
50 80.0 2012 368
43 75.0 2014 426
4 6.8 2015 nfa
Z2 _42.0 2012 410
27 81.0 2009 410
40 53.0 2010 398

266 400.0 2015 388t0 521

7 10.5 2002 466
54 B1.G 2010 398
27 40,5 2011 388
118 200.6 2814 426
40 73.5 underway 426
20 36.0 uﬁéerway 426
2 1.3 1998 280
2z 3.4 2011 234
L% 74.8 2013 422
1 0.6 2001 nia
A7 g1.5 near start nfa

Approximate Location

Ainsworth, Brown Co.
Broken Bow, Custer Co.
Broken Bow, Custer Co,

Creston, Platte Co.
Southwest of Crofion,
Knox Co.

Bloomfield, Knox Co.
Near Humboldi in
Richardson Co.

O'Neili in Holt Co.
Kimball in Kimball Co.
Petershurg in Boone Co.
Petersburg in Boone Co.
Antelope, Boone &
padison Co.

Antelope & Boone Co.
Southeast of Elgin,
Antelope Co.

Lincoln, Lancaster Co.
Springview in Keya Peha
{Co.

Gage County

Valley, Douglas Co.
Verdigre In Knax Co.,

Sources: Total height based on various sources and available information, Typically only the hub
height and rotor diameter is listed in onling information, not a specific “total height.” Newspaper
accounts often use the hub height as the haight of the furbine.

*rifa" means total height was not found in search of information online.
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MEMORANDUM

TC: Planning Commission

FROM: Stephen Henrichsen, Planning Departiment
Scott Holmes, Lincoin/ Lancaster County Health Depariment

SUBJECT: Information Request from Cathy Beecham

DATE: August 18, 2015
CC: Judy Halstead, David Cary, Chris Schroeder
1. Since we have a couple of neighboring states with developed wind energy, do we have

any info on the noise regulations for any of the following?

Polk County, lowa (Des Moines)
Digkenson, lowa

Riley County, KS (Manhattan)
Reno County, KS {Hutchinsen)
Sedgewick, County, KS {(Wichita)

Yes, we looked at the setbacks in several other states. The atiached table is the
examples we presented to the Working Group in April. In regards to two specific examples you
noted, Polk County lowa does have wind turbine regulations which can be found at;
b@szﬁﬁmwmmikcountviowa.QovfmedialQQ{}ESierdinanceraqu}aﬁnqwinéenerqvconversionsystem

5.pdf which %_;‘_uiéude setbacks and noise levels, both of which are measured 1o the property line,
not the dwelling unit. Their ordinance states:

“4, Setbacks. WECS shall be sethack a minimum distance from the base of the
structure to alf property lines equai to 1.1 times the height of the fower and rofor as measured
from the base fo the highest reach of its blade, thus should the structure collapse or topple, it
shall come to rest whofly within the properly fines on which it is located.

a. WECS including guyed wires and anchors shall not be located within a required
principal structure setback in any zoning district, '

b. Singfe use residentiaf production WECS shall not be localed in front of the residence.

. A tower that is part of a shared (muitiple fowers and/or multipfe properties} project
may be located closer to interior property lines than 1.1 fimes the height of the tower when
located within the project area as defined on the WECS Perrnif application. Written consent and
fall easements must be provided by the appropriate submittal deadline. in no case shall &
WECS be Incated closer than 1.1 fimes the overall height to any public road right-of-way. Al

Lincoln Chy-Lancaster County Plan
555 S. 10th St., Rm. #213 » Lincoin NE 638508
Phone: (402) £441-7481 & Fax: (402} 4416377
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casement shalf be shown on an appropriate drawing and recorded at the Polk Counly
Reacorders Office by the project applicant(s) and/or tower owner.
d. An Energy Production WECS shall be located only in the AG zoning district and

shall be a minimum 1320 feet from any other Zoning District fine, residenice, nof included in the
application, or any public park and/or recreation property line with the following exceptions:

i. Owner(s) or homeowners association for the placernent of shared residential
production WECS.

ii. Any public park or recreational land when approved by the appropriate County,
State, or Federal administrative staff, boards, and/or commissions for a demonstrated pubfic
purpose. .
7. Noise Levels. The noise level measured af the property line of the property on which
the WECS has been installed shall nof exceed 85 decibels, or cause a noise disturbance as
defined in the Polk County Noise Poliution Ordinance. In no event shall the WECS creale a
nuisance. While the Polk County Ordinance does not specify a noise study, that would be the
only way they wouid be able fo determine, prior to construction, ¥ they would meet the nofse
level established in the ordinance. Also interesiing is the fact thaf the Poilk County Noise
Pollution Ordinance applies and WECS are covered by it as far as if they creale a auisance.”

Riley County Kansas alsc has regulations that can be viewed at:
http:/www. rlleycountyks.gov/DosumentCenter/View/ 10234

They are quite different and much more extensive, requiring mulfiple assessments,
including: visual modeling of impacts (3 D GIS renderings), cost benefit analysis, environmerttal
assessment, noise modeling (both A and C at the nearest dwelling unit and at property line},
water quality, soil eresion, etc. On the noise side they reguiate noise a the property fine and
use both dBA (65) and dBC (50) and a penalty for “tonality”. Set back is 1.5 times turbine
height at the property line. Both of these differ significantly from what is proposed in Lancasier
County and it would be very difficult to compare them to what is proposed since our focus on
the noise is at the dwelling unit, not the property line.

2. Can you tell me our current process for other industries that might create noise issues in
the county, such as airports, drag strips, etc.? Sounds like we do not have a blanket
noise prdinance that covers these activities so does sach industry have to meet state
guidetines and then we decide project by project if additicnal conditions are needed?

Do we require a Pre-construction Noise Pollution Level study for certain industries oris
it on @ case by case basis at the recormmendation of Planning or Health Dept.?

Yes, we do address noise in the special permit requirements for some other uses in the
County zoning regulations. The most extensive requirement is for Saction 13.016 Permitted
Special Use: Race Tracks, Drag Strips, and Motor Sport Facilities in "AG" District;

“11) A professional Sound 288e88ment of the proposed race track, drag strip or motor
sports facifity shall be submitted by the applicant to the Health Department for review and
recommendation for approval or denial. The professional sound assessment may be done in
one of two ways: compuier modeling or Health Department approved on-sfte noise generation
and monitoring. If the professional sound assessment predicls or identifies NPL levels that
exceed the reguiatory limits established in Section 13.016(d), a sound miligation sirategies plan
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shall be proposed by the appiicant. Such sound miligation strategies plan shall be signed by an
accredited enginesr with speciality or advaniced knowledge in acoustics. The sound miligation
strategies plan shall be subriiited to the Health Depariment for review and recommendation for
approval or denial of the sound mitigation sirategies plan. The Health Department shall take
action fo recommend approva! or denial of the plan within 30 days of receipt.

{d} The czperat:on of a race frack, drag strip or motor sports faciity shalf not created an A
weighted Novss Pollution Level (NPL} sound level (dBA} which exceeds the current conditional
NPL on the nearest receiving properties with occupied residences in existence on the date of
approval of the special permit by more than 10 dB between the hours of 10:00 am. and 6:00
p.m., nor more than B dB between the hours of 6:00 p.ra. and 10:00 p.m. in addition, the NPL
fevei shall not exceed 81 dB, no matter what the baseline NPL level. The current condition NPL
noise fevels shall be established by conducting noise meniforing at the closest residence(s} in
outside areas that will fikely be actively used for the enjoyment of thelr property.

(1) Noise sarples shall be acquired continuausly for one hour using a one
second sampling rafe.

(2) The sound level meter shafl be sef to the "A” weighting and “fast” mode.

(3) The sound level meter shall be valibrated to an approved standard before
and afler each measurement period,

(4) The current condition NPL shall be established by measuring both diring
what is beffeved fo represent the peak noise conditions and during evening hours.

(5) Noise measurements shall be made with a sound level mefer meeting the
standards of the American National Standards Institute (ANSI 81.4-1983 as amended by
$1.4A-1985, or the latést approved revision thereof), or ifs successor body, using a Type tor
Tvpe H meter.

(6) Noise inonitoring shall be conducted by the Health Department.

(7] Noise measurements for enforcement purpases shall be conducted using the
same profocol as provided in subsection (d}{1), {2}, {3}, {8} and (6) above. The formula for
calculating the NPL shall be: NPL = (L50 + L10 - L90) + [(L10- L80)*/ 60]

(8} Before a spec;ai use permit is issued for a race track, drag strip or malor
sports facility, a pmfessmnaf s@qnd assessment of the proposed race track, drag strip or motor
sports Facility shall be submitted by the applicant to the Health Department for review and
recommendation for approval or denial. This may be done in one of two ways: computer
modeling or Health Depéartment approved on-sife noise generation and monitoring. If this sotind
assessment predicts or ideniifies NPL Jevels and exceed the regulatory fimils established
herein, sound mitigation sirategies shall be proposed by the appficant. Such sound mifigation
strategies shall be signed by an accrediled engineer with speciaiify or advanced knowiedge in
acpustics. The ricise mitigation pfan shall be submiitted fo the Health Depariment for review and
recommendation for approvafl or denial. The Health Department shalf take na action to
recommend approval or denial of the plan within 30 days of receipt.

(9} Prior to operation, the race track, drag strip or motor sports facility shall instell
an approved continuous noise monitoring device at a location to be determined by the Heaiih
Deparfment. Data collected from this monitor shall be made available to the Health Department.
The Health Department shall be provided access to the race track, drag sirip or motor sporis
faciiity at any reasonable time to inspect, investigate complaints or conduct noise monitoring.”

The use of the NPL as the melric was to specifically address the kind of noise thai
would be generated by drag racing, mctor sports, efc. ltis NOT comparable to using dBA as a
noise metric. Dr. Cheene assisted the County in developing these regulations. This was the
result of over a vear iong process with an advisory commiitee. There is no general noise
regulation in the Lancaster County resolution and there are no state regulations on noise.

3
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